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ANTI-NUCLEAR  ANTIBODY


TEST  SYSTEM


SUMMARY AND EXPLANATION
Antinuclear antibodies (ANA) are a group of
autoantibodies characterized by specificity for numerous
antigenic determinants of cell nuclei. While the role of
ANA’s in the pathogenesis of autoimmune disease is
controversial, they are quite useful as disease markers,
primarily for diagnostic screening and also to monitor the
course of connective tissue diseases.1,2,3


Because of the high correlation of positive antinuclear
antibodies with SLE a negative ANA essentially rules out
this disease.4  Although antibodies specific to DNA have a
high correlation with SLE,5 antibodies to a number of other
nuclear antigens appear to be of diagnostic and/or prognostic
significance in diseases such as Progressive Systemic
Sclerosis,6,7 Mixed Connective Tissue Disease,8 Sjogren's
Syndrome,9 and Polymyositis;10 making ANA testing useful
not only for SLE, but as a general screening tool for
connective tissue diseases.11


Among the methodologies available to detect ANA’s are
EIA, ELISA, Dot Blot and the Indirect Fluorescent
Antibody (IFA) technique.  The antigen for the first three
methods can either be a spectrum of clinically significant,


specific autoantigens, a single mixture of autoantigens
from a cell lysate, or a combination of the two.  These
methods are not as sensitive as IFA, nor can they detect the
variety of autoantibodies.  They also do not have the
pattern recognition quality of the IFA.  The IFA test is
sensitive, screens for a wide variety of known and
unknown autoantibodies and, through pattern recognition,
offers insights into the probable identity of the antigen
and associated autoimmune disorder.  It is the dominant
methodology in clinical laboratories at this time2 and the
method of choice for ANA screening and semi-quantitation.


The antigen of the Bion ANA substrate is a human
epithelial cell (HEp-2) line established by Moore,
Sabachensky and Toolan.12  HEp-2 cells have been shown
to have greater sensitivity than tissue sections and yield
sharper pattern recognition.13  The presence of mitotic
figures aids in differential pattern recognition as well as
detecting previously unreported nuclear antibodies.14,15


Antinuclear antibodies can be found in all major
immunoglobulin classes (IgG, IgA or IgM), therefore,
antihuman gammaglobulin conjugate that detects all classes is
recommended for use in routine ANA testing.16


INTENDED USE
The Bion ANA (Anti-Nuclear Antibody) TEST  SYSTEM is an
indirect fluorescent antibody assay utilizing HEp-2 tissue
culture cells as a substrate for the qualitative and/or
semi-quantitative determination of antinuclear antibodies in
human serum. The Bion ANA TEST SYSTEM is intended
for use as an aid in the diagnosis of certain autoimmune
diseases.
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Bion ANA
 KITS AND REAGENTS


ANA (HEp-2) 60 Test Kit
ANA (HEp-2) 120 Test Kit
ANA (HEp-2) Substrate Slide, six wells
ANA (HEp-2) Substrate Slide, twelve wells
IFA Diluent, 60 ml bottle
IFA Diluent, 125 ml bottle
ANA Positive Control Serum (Homogeneous), 0.5 ml
ANA Negative Control Serum, 0.5 ml
Conjugate, Immunoglobulin with Counterstain, 3.5 ml
Mounting Medium, 3.5 ml
PBS Packet, 1 liter


KITS and KIT COMPONENTS                CODE NO.


= Consult Directions for Use = In Vitro Diagnostic Reagent


= Store Away From Direct Light           = Positive Control


= Storage Temperature           = Negative Control


= Expiration Date   = Endpoint Titer


= Number of Tests = Code Number


= Amount = Lot Number


= Single Use Only


SYMBOL DEFINITIONS


e


Additional Available ANA Control Sera                CODE NO.


ANA Nucleolar Control
ANA Anti-Centromere Control, (ACA)
ANA Ribonucleoprotein Control, (RNP)
ANA Sjogren’s Syndrome A Control, (SS-A)
ANA Sjogren’s Syndrome B Control, (SS-B)
ANA Scleroderma-70 Control, (Scl-70)


ANK-60
ANK-120
AN-1006
AN-1012
DIL-9993
DIL-9994
ANP-1040
ANN-1010
CCP-9970
MM-9985
PBS-9990


NUC-1042
ACA-1043
RNP-1044
SSA-1045
SSB-1047
SCL-1046


ETON dethgilhgihsegnahC:


doolbnamuhsniatnoC=
sevitaviredamsalpro


lacigoloibsniatnoC=
nigirolaminafolairetam
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PRINCIPLE OF THE IFA PROCEDURE
The Bion ANA TEST SYSTEM utilizes the indirect fluorescent antibody
assay method first described by Weller and Coons,17 and applied to
ANA detection by Friou,18 and Holman and Kunkel.19  The procedure is
carried out in two basic reaction steps:


Step 1 - Human serum is reacted with the antigen substrate.  Antibodies, if
present, will bind to the antigen forming stable antigen-antibody
complexes.  If no antibodies are present, the complex will not
be formed and serum components will be washed away.


REAGENTS
SUBSTRATE SLIDES


Ten individually foil-wrapped slides of six or twelve wells,  with HEp-2
tissue culture cells fixed onto each well.  Stable in sealed foil pouch at
8oC, or lower, until labeled expiration date.


POSITIVE CONTROL SERUM
One bottle containing 0.5 ml of ANA positive human control serum
(homogeneous pattern) with protein stabilizer and 0.005% thimerosal.
Stable at 2-8oC until labeled expiration date.


NEGATIVE CONTROL SERUM
One bottle containing 0.5 ml of ANA negative human control serum with
protein stabilizer and 0.005% thimerosal.  Stable at 2-8oC until labeled
expiration date.


The control is intended to be used undiluted as provided. The
staining should exhibit less than 1+ fluorescence.


WARNINGS AND PRECAUTIONS


Step 2 - Fluorescein labeled antihuman antibody is added to the reaction
site which binds with the complexes formed in step one.  This
results in a positive reaction of bright apple-green fluorescence
when viewed with a properly equipped fluorescence microscope.  If
no complexes are formed in step one, the fluorescein labeled
antibody will be washed away, exhibiting a negative result.


IFA DILUENT (Optional)
One bottle containing 60 ml or 125 ml of sample diluent, withless than
0.1% thimerosal, formulated to reduce nonspecific staining.
Stable at 2-8oC until labeled expiration date. Do not use if solution
turns cloudy or if a precipitate forms.


FLUORESCENT ANTIBODY CONJUGATE
One, two or four ready to use dropper bottles, each containing
3.5 ml fluorescein isothiocyanate labeled goat antihuman
immunoglobulins with 0.001% Evans Blue counterstain, protein stabilizer,
less than 0.1% sodium azide and 0.001% thimerosal added.
Stable at 2-8oC away from direct light until labeled expiration date.


PHOSPHATE BUFFERED SALINE (PBS)
Two or four one-liter packets of dry PBS.  Stable in sealed packet at
25oC, or lower, until labeled expiration date.


BUFFER PREPARATION
Place contents of a one-liter PBS packet into a one-liter  volumetric flask,
add *distilled water to the one-liter mark, mix and leave several hours or
overnight to dissolve.  Reconstituted buffer should have a pH of 7.4 ± 0.2.
Adjust with 1N NaOH or 1N HCL if pH value is outside the stated range.
Store in a clean screw capped bottle at 25°C or lower.  Stable until
labeled expiration date provided no gross contamination is seen.  Do not use
if pH changes, if the solution turns cloudy, or if a precipitate forms.


* Use deionized water with caution, as pH of this type of water may vary causing
   the pH of PBS to become unstable upon prolonged storage.


15. Care should be taken to avoid splashing and generation of aerosols.
16. Reusable glassware must be washed and thoroughly rinsed free of


detergents.
17. Patient samples, as well as all materials coming into contact with


them, should be handled at the Biosafety Level 2 as recommended
for any potentially infectious human serum or blood specimen in
the CDC/NIH manual “Biosafety in Microbiological and Biomedical
Laboratories”, 1984 Edition.  Never pipette by mouth.  Avoid
contact with skin and mucous membranes.


18. Sera used to prepare positive and negative controls have been tested
by an FDA approved method and found to be negative
(were not repeatedly reactive) for the presence of Hepatitis B
surface Antigen (HBsAg) and antibodies to Hepatitis C (HepCAb)
and HIV 1 & 2.  However, because no test method can offer
complete assurance of the absence to these or other infectious
agents, these reagents should be handled at the Biosafety Level 2 as
recommended for any potentially infectious human serum or blood
specimen in the CDC/NIH manual "Biosafety in Microbiological and
Biomedical Laboratories," 1984 Edition.


19. The preservatives used in conjugates, controls and diluent are
toxic if ingested.  Azides may react with copper or lead plumbing
to form explosive metal azides.  When disposing, flush drains with
water to minimize buildup of azide and metal compounds.


20. Bion IFA diluent should be used ONLY as a diluent for patient
specimens. Do NOT prepare serial dilutions for endpoint titer with
the IFA diluent. Do NOT use in any of the wash steps.


 1. For in vitro diagnostic use. Thus, only staff trained in methods of
in vitro diagnostics may perform the test.


 2. Substrate slides are for single use only and must not be used more
than once.


 3. Care should be taken when handling substrate slides due to sharp edges.
 4. Do not remove slides from pouch until ready for testing. Do not


use if pouch has been punctured, as indicated by a flat pouch.
 5. All reagents should be brought to room temperature


(20-25oC) prior to use.
 6. Abnormal test results may be seen if the antigen substrate slides are


allowed to dry during the staining procedure.
 7. Refrigeration (2-8oC) of kit immediately upon arrival will insure


stability until labeled expiration date.
 8. Reagents should not be used beyond stated expiration date.
 9. Substitution of components other than those provided may yield


inconsistent results.
10. Do not expose conjugate to strong light during storage or use.
11. Avoid microbial contamination of all reagents involved in the testing


procedure or incorrect results may occur.
12. Deviation from the defined test procedure, such as incubation times


or temperatures,  may give erroneous results.
13. Lipemic, hemolyzed or contaminated sera may yield erroneous


results.
14. Previously frozen specimens after thawing should be thoroughly


mixed prior to testing. It is recommended that sera freeze thawed no
more than one time. If repeated testing is required, it is suggested
that specimen be aliquoted.


MOUNTING MEDIUM
One or two dropper bottles containing 3.5 ml phosphate buffered glycerol
of pH 7.4 ± 0.2.  Stable at 2-8oC until labeled expiration date


When used undiluted as provided, specific fluorescent intensity of 3+
or greater should be seen. Optionally, the positive control can be
titered to endpoint. If titered, the control should be serially diluted in
PBS. When the control has been tested for the endpoint titer by
Bion, an endpoint titer is printed on the positive control vial. Due to
variations within each laboratory (fluorescent microscope, etc.), each
laboratory should establish its own mean titer for each lot of positive
control (generally + one dilution from stated endpoint).







Bion
Rev. 02/22 ANA-3


SPECIMEN COLLECTION
Blood should be collected fasting or at least one hour after meals to
avoid lipemic serum, as excess lipids may produce a “film” over the
substrate.  Aseptically collect 5-8 ml of blood by venipuncture.  Allow
the blood to clot at room temperature (20-25°C) before separating
serum to avoid hemolysis which could interfere with test results.
Specimens should be stored refrigerated at 2-8°C and tested within one
week of collection.  Long term storage should be at -20°C in aliquots to
avoid repeated freezing and thawing.  Do not store in self-defrosting freezer.


Avoid using contaminated sera as they may contain proteolytic
enzymes, which will digest the substrate.  It is unnecessary to heat
inactivate serum specimens prior to testing; however, sera that have
been heat inactivated may be used.


When testing paired samples to look for a significant change in
antibody titer, the two specimens must be tested simultaneously in the
same assay.


PROCEDURE
MATERIALS PROVIDED
 1. ANA Antigen Substrate Slides
 2. Fluorescent Antibody Conjugate
 3. Positive Control Serum
 4. Negative Control Serum
 5. Phosphate Buffered Saline (PBS)
 6. Mounting Medium


MATERIALS REQUIRED BUT NOT PROVIDED


 1. One liter volumetric flask or one liter
graduated cylinder


 2. Distilled water - CAP Type one or
equivalent


 3. One liter screw capped container
 4. Disposable test tubes and rack
 5. Disposable serological pipettes
 6. Calibrated pipettes to deliver 10 μl and


100 μl, with disposable pipette tips
 7. Pasteur pipettes and bulbs
 8. Moist chambers


 9. Plastic squeeze wash bottle
10. Coplin jars or staining dishes with slide racks
11. Coverslips, No. 1, 24 x 60 mm
12. Permanent black felt tip marking pen
13. Fluorescence microscope equipped with a


mercury or tungsten-halogen light source, a
390-490nm excitation filter and 515-520nm
barrier filter, and optics to give a total
magnification of 400X.  The excitation
wavelength of FITC is 490nm and the
emission wavelength is 520nm


TEST PROCEDURE
NOTE: Bring slides and reagents to room temperature


(20-25oC) before use.


 1. SPECIMEN PREPARATION
Screening:
Prepare a 1:40 dilution of each patient’s serum by
adding .01 ml (10 μl) of patient’s serum to 0.39 ml
of PBS or IFA diluent.


Semi-quantitation:
The significance of a positive screening result
should be confirmed by repeating the test with
dilutions of the serum.  Each laboratory should
establish its own titering protocol; however, the
following fourfold serial titration is suggested:


a. Prepare a 1:40 dilution of each patient’s serum
by adding .01 ml (10 μl) of patient’s serum to
0.39 ml of PBS or IFA diluent.


b. Add 0.3 ml PBS to tubes #2, #3, #4 and #5.
(DO NOT use IFA diluent for serial dilutions.)


c. Using a 100 μl pipette, transfer 0.1 ml (100 μl)
from tube #1 to tube #2.  Mix.  Using a new tip
for each dilution, transfer 0.1 ml (100 μl) from
the second tube to the third, from the third
tube to the fourth, and from the fourth tube to
the fifth, mixing after each transfer.  This will
give a fourfold titration with the following
dilutions:


Tube #1 = 1:40
Tube #2 = 1:160
Tube #3 = 1:640
Tube #4 = 1:2560
Tube #5 = 1:10240


NOTE: The Positive and Negative Controls are
intended to be used undiluted.  However,
if performing a semi-quantitative test, the
Positive Control should be diluted as
suggested above.


 2. SLIDE PREPARATION
Remove as many slides as are required from the
refrigerator and allow to equilibrate to room
temperature (20-25oC) for at least five minutes.
Remove slides from sealed foil pouches, being
careful not to touch antigen surface.  Identify each
slide using a permanent black marking pen.


 3. SPECIMEN APPLICATION
Using separate Pasteur pipettes, apply one drop
(20-30 μl) of each control, and one drop (20-30 μl) of
each patient serum dilution to individual wells of
the slide.  Do not touch the antigen surface with
the pipette while dropping.  Do not allow drops to
mix, as cross contamination of samples between
wells could cause erroneous results.
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TEST PROCEDURE (continued)
 4. INCUBATION 1


Incubate in a moist chamber at room temperature
(20-25oC) for 30 minutes.


NOTE: THE ANTIGEN MUST NOT BE
ALLOWED TO DRY DURING ANY OF
THE FOLLOWING STEPS.  Nonspecific
binding may occur if the reagent is allowed
to dry on the slide.


 5. RINSE 1
Remove slides from moist chamber one at a time
and rinse GENTLY with PBS using a squeeze
wash bottle.  Do not focus the PBS stream directly
onto the wells.  To prevent cross contamination tilt
slide first toward wells 1-6 and, running PBS
stream along the midline of the slide, allow the
PBS to run off the top edge of the slide.  Then tilt
the slide toward wells 7-12, and repeat this
procedure, allowing the PBS to run off the bottom
edge of the slide.  For six well slides, tilt slide
down and run the PBS stream across the slide
above the wells, allowing the PBS to run off the
bottom edge of the slide.


 6. WASH 1
Place slides in Coplin jars or staining dishes and
wash in two changes of PBS for 5 to 6 minutes
each wash, agitating gently at entry and prior to
removal.


 7. CONJUGATE APPLICATION
Remove slides from the wash one at a time, shake
off excess PBS, dry around outside edges if necessary
and return each slide to the moist chamber.  Using
dropper bottle provided, apply one drop of
conjugate (30-50 μl) to each well of each slide,
making sure each well is completely covered.


 8. INCUBATION 2
Incubate in a moist chamber at room temperature
(20-25oC) for 30 minutes.  Protect slides from
excessive light.


 9. RINSE 2
Remove slides from moist chamber and rinse
GENTLY with PBS using a squeeze wash bottle.
As suggested in step 5., do not focus PBS stream
directly onto the wells.


10. WASH 2
Place slides in Coplin jars or staining dishes and
wash in two changes of PBS for 5 to 6 minutes
each wash, agitating gently at entry and prior to
removal.


11. COVERSLIP
Remove slides one at a time from last PBS wash,
shake off excess PBS and immediately add two to
four drops of mounting medium across the slide.
Tilt slide and rest the edge of the coverslip against
the bottom of the slide allowing the mounting
medium to form a continuous bead between the
coverslip and slide.  Gently lower the coverslip
from the bottom of the slide to the top, being
careful to avoid air bubbles.  Drain excess mounting
medium by holding the edge of the slide against
absorbent paper.  Wipe off back of slide.


12. READ
Examine stained slides as soon as possible using a
properly equipped fluorescence microscope.  It is
recommended that slides be examined on the same
day they are stained.  If any delay is anticipated,
store slides in the refrigerator (2-8oC) away from
direct light and read the following day.  Do not
allow mounting medium to dry between slide and
coverslip.  If drying should occur, add additional
mounting medium or recoverslip slide.


FLUORESCENT INTENSITY GRADING
Fluorescent intensity may be semi-quantitated by
following the guidelines established by the Centers
for Disease Control, Atlanta, Georgia.20


4+ = Maximal fluorescence; brilliant yellow-green.
3+ = Less brilliant yellow-green fluorescence.
2+ = Definite but dull yellow-green fluorescence.
1+ = Very dim subdued fluorescence.


The degree of fluorescent intensity is not clinically
relevant and has only limited value as an indicator
of titer.  Differences in fluorescence microscope
optics, filters and light sources may result in
differences of 1+ or more fluorescent intensity
when observing the same slide using different
microscopes.
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QUALITY CONTROL


SPECIFICITY CONTROL
Both a positive and negative antibody control must be included with
each run.  These controls must be examined prior to reading test samples
and should demonstrate the following results:


Negative Control
Using the Bion ANA NEGATIVE CONTROL SERUM as provided
with the Bion ANA TEST SYSTEM, the cells should exhibit less than
1+ fluorescence and appear reddish-orange due to the counterstain.


Positive Control
Using the Bion ANA POSITIVE CONTROL SERUM as provided with
the Bion ANA TEST SYSTEM, the cells should exhibit a homogeneous
staining pattern with a fluorescent intensity of 3+ to 4+.


Each control must demonstrate the expected reaction in order to  validate
the test.  If the controls fail to appear as described above, the test results
should not be reported and the test should be repeated.  If upon repeat
testing the controls still fail to show the proper reaction, do not report
test results.


The specificity of the antigen substrate can further be tested
by running a panel of various types and patterns of
antinuclear antibodies (These are available separately from
Bion).


SENSITIVITY CONTROL
A titered control included with each run tests substrate sensitivity,
as well as, checks technique, conjugate quality and the microscope
optical system.  The endpoint titer of each lot of Bion ANA
POSITIVE CONTROL SERUM must be determined.  There
must not be more than a twofold difference (+/-) in titer from the
stated endpoint.  Each run should include the endpoint
dilution, one fourfold dilution above and one fourfold dilution
below the endpoint dilution.  The more concentrated dilution
should be positive and the less concentrated negative.  If the
control does not behave as described, the test results are invalid
and the test should be repeated.  If the control fails to show the
proper reaction upon repeat testing, do not report the test results.


READING OF TEST RESULTS
NEGATIVE
A serum dilution is considered negative for antinuclear
antibodies if the cells exhibit less than 1+ fluorescence and
lack a clearly discernible pattern.  Cells will appear
reddish-orange due to the Evans Blue counterstain.


A sample is considered negative for antinuclear antibodies if it
exhibits less than 1+ fluorescence at a serum dilution of 1:40
and all greater dilutions, or if the fluorescence observed is not
a discernible ANA pattern.


   .... Negative samples may exhibit fluorescent staining
slightly greater than the Negative Control, but less than 1+.


   .... Some sera may show a low degree of nuclear or cytoplasmic
fluorescence with no clearly discernible staining pattern.
This phenomenon is generally due to heterophile
antibodies and should be reported as negative.21


   .... Intense non-nuclear staining may be observed in some
sera containing Anti-Mitochondrial, Anti-Smooth
Muscle or other cytoplasmic antibodies.


POSITIVE:
A serum dilution is considered positive for antinuclear antibodies if
the fluorescent staining is at an intensity of 1+ or greater with
a clearly discernible pattern of fluorescence.


A sample is considered positive for antinuclear antibodies if it
exhibits a characteristic ANA staining pattern with a fluorescent
intensity of 1+ or greater at a serum dilution of 1:40 or
greater.


   .... Multiple antinuclear antibodies may be present in a given
specimen; one masking the other.  Serially diluting the
specimen will aid in distinguishing these patterns.


   .... Report all titers and patterns seen.


TITRATION:
If a semi-quantitative titration is performed, the result should
be reported as the reciprocal of the last dilution in which
1+ apple-green fluorescent intensity with a clearly discernible
staining pattern is detected.  When reading fourfold serial
dilutions, endpoints can be extrapolated where necessary.


EXAMPLE OF ENDPOINT EXTRAPOLATION:
1:40     =  3+
1:160   =  2+
1:640   =  +/-
1:2560 = Neg


The extrapolated endpoint is reported as 320.


Report all titers and patterns seen, extrapolating the titer where
necessary.


EXAMPLE:
1:40
1:160
1:640
1:2560
1:10,240


Report: 40 Peripheral, 2560 Homogeneous and 5120 Speckled.


TROUBLESHOOTING
Possible solutions to problems that may occur in immunofluorescent assays are discussed in an accompanying brochure entitled
“TROUBLESHOOTING IN IMMUNOFLUORESCENCE”.


= 4+ Peripheral and 3+ Homogeneous
= 3+ Homogeneous
= 2+ Homogeneous and 3+ Speckled
= 1+ Homogeneous and 2+ Speckled
= +/- Speckled
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INTERPRETATION OF RESULTS
Four major staining patterns which may occur singly or in
combinations have been described:


1. Peripheral (shaggy, rim, membranous)
2. Homogeneous (diffuse, solid)
3. Speckled (including ACA)
4. Nucleolar


Other patterns less frequently seen include Spindle and
Ribosomal RNP.


1. PERIPHERAL - smooth staining primarily around the outer
region of the nucleus with weaker staining in the center. Not all
cells within a well may appear peripheral; some may appear
homogeneous.  The chromosome region of mitotic cells will
exhibit a bright positive staining pattern.


Note:  A very thin distinct line around the nucleus is not a
peripheral ANA, but a nuclear membrane antibody.  It differs in
that the chromosome region within the mitotic cells is negative.


NUCLEAR ANTIGENS:  nDNA or Histones


DISEASE ASSOCIATION:  High titers to nDNA are suggestive
of active SLE.  Lower titers are suggestive of SLE or other
connective tissue diseases.22


2. HOMOGENEOUS - diffuse staining of the entire nucleus, with
or without apparent masking of the nucleoli.  Some specimens
may exhibit moderately large irregular areas of more intense
staining; or the pattern may appear granular, especially as the
antibody reaches its endpoint.  The chromosome region of mitotic
cells will exhibit a bright positive staining pattern.


NUCLEAR ANTIGENS:  nDNA, DNP or Histones.


DISEASE ASSOCIATION:  High titers are suggestive of SLE,
while low titers may be found in SLE, and Rheumatoid Arthritis.5


a. Antibodies to DNP have the same specificity as the LE Cell
Factor.11


b. Antibodies to Histone alone have a high association with
drug-induced lupus.11


3. SPECKLED - fluorescent aggregates throughout the nucleus
which can be very fine to very coarse depending on the type of
antibody present.  More than one type of speckle may be seen in
any one specimen.  The chromosome region of mitotic cells is
usually negative.


a. Sm and nRNP antibodies usually present as a coarse speckle
with the chromosome region of mitotic cells negative.


b. SS-A/Ro and SS-B/La antibodies present as small uniform
speckles in a uniform distribution with the chromosome
region of mitotic cells negative.


c. Fine dense speckles with positive staining of the nucleoli and
chromosome region of mitotic cells may indicate an Scl-70
antibody.


d. Varying fluorescence of fine to coarse speckles, in
approximately 30-60% of cells with positive or negative
staining of the mitotic cells, may represent a PCNA
(Proliferating Cell Nuclear Antigen) antibody.


NUCLEAR ANTIGENS:  Sm, nRNP, SS-A/Ro, SS-B/La, Scl-70
(DNA-Topoisomerase 1) or PCNA (Cyclin).


DISEASE ASSOCIATION:
a. Sm antibodies are highly specific for SLE and appear to be a


“marker” for this disease.23


b. nRNP along with other types of ANA's have been found in
SLE, Rheumatoid Arthritis (RA), and Progressive Systemic
Sclerosis (Scleroderma).  High levels of nRNP antibodies
alone are characteristic of Mixed Connective Tissue Disease
(MCTD).23


c. SS-A/Ro and SS-B/La antibodies are frequently present in
patients with Sjogren’s Syndrome without associated RA.
Both may be found less frequently in patients with SLE.
SS-A/Ro antibodies are found in a high percentage of infants
with congenital heart block, neonatal lupus or both.24


d. Scl-70 antibodies appear to be a “marker” for Progressive
Systemic Sclerosis (Scleroderma).23


e. Anti-PCNA has been found in a small percentage of patients
with SLE.15


4. ANTI-CENTROMERE ANTIBODY (ACA) - discrete uniform
speckles throughout the nucleus, the number of which
corresponds to a multiple of the normal chromosome number.
The staining pattern of the mitotic cells will follow that of the
chromosomes, with pairs of dots arranging themselves in an
equatorial plane during metaphase and then moving towards
their respective centrosomes during anaphase.


Note:  An antibody closely resembling the ACA is the Pseudo
Centromere (or NSp-1) Antibody.  This antibody can be
differentiated from the ACA in that the chromosome region of
mitotic cells does not stain.25


NUCLEAR ANTIGEN:  Centromere/kinetochore portion of the
chromosome.


DISEASE ASSOCIATION:  This antibody is considered a
“marker” for the CREST variant of Progressive Systemic
Sclerosis.26  It is infrequently found in diffuse Scleroderma and
Raynaud’s disease.27


5. NUCLEOLAR - fluorescent staining of the nucleoli within the
nucleus, sharply separated from the unstained nucleoplasm.  The
nucleolar fluorescence may be homogeneous, speckled or
clumpy.  Frequently accompanied by a speckled pattern.


NUCLEAR ANTIGENS:  PM/Scl (PM-1), RNA Polymerase 1
or Fibrillarin (U3).28


DISEASE ASSOCIATION:  High titers are highly specific for
Progressive Systemic Sclerosis (PSS), with lower titers found in
PSS, SLE, Sjogren’s Syndrome and Raynaud’s disease.29,30


6. ANTI-SPINDLE ANTIBODY - a network of threads connecting
the centrosomes to each other in the mitotic cells.


NUCLEAR ANTIGEN:  Spindle apparatus in cells undergoing
mitosis.


DISEASE ASSOCIATION:  There may be some association with
Carpal Tunnel Syndrome.14
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INTERPRETATION OF RESULTS (continued)


7. CYTOPLASMIC FLUORESCENCE:
a. Ribosomal RNP (rRNP) - diffuse granular fluorescence


throughout the cytoplasm.  May be confirmed by placing the
specimen on a stomach section, where it will stain the chief
cells.  Frequently accompanied by a nucleolar pattern.


NUCLEAR ANTIGEN:  Ribosomal or cytoplasmic RNP.


DISEASE ASSOCIATION:  This antibody has been found in a
small percentage of cases of SLE.31


b. Non-ANA Cytoplasmic Fluorescence:
The two most common autoantibodies are:
1) Anti-Mitochondrial Antibody (AMA) - discrete speckles


throughout the cytoplasm in a fibrous network, with denser
speckling in the perinuclear region.  May be confirmed by
testing on appropriate tissue substrate.


2) Anti-Smooth Muscle Antibody (ASMA) - fluorescent
strands in the cytoplasm in a spidery network, with fibrils
extending from the cell membrane.  May be confirmed by
testing on appropriate tissue substrate.


CORRELATION OF ANA's WITH IFA STAINING PATTERNS


Antibody Against: Staining Pattern: Mitotic Cells:
nDNA Peripheral &  Homogeneous Positive
Histones Peripheral &  Homogeneous Positive
DNP Homogeneous Positive
Sm Coarse Speckle Negative
nRNP Coarse Speckle Negative
SS-A Small Uniform Speckle Negative
SS-B Small Uniform Speckle Negative
Scl-70 Fine Dense Speckle & Nucleolar Positive
PCNA Variable Speckle Negative or


   Positive
ACA Discrete Uniform Speckle Positive


   Centromeres
PM/Scl Nucleolar (homogeneous) Negative
RNA Polymerase 1 Nucleolar (speckled) Few Discrete


   Speckles
Fibrillarin Nucleolar (clumpy) Positive fibers
Spindle Spindle Apparatus
rRNP Cytoplasmic Negative


LIMITATIONS OF THE PROCEDURE
 1. ANA serological test results should be used in conjunction with


information available from the clinical evaluation and other diagnostic
information.


 2. Two to ten percent of a normal adult population have antinuclear
antibodies.32


 3. Antinuclear antibodies are known to be age and sex related.  With
increasing age there is an increased incidence of ANA’s; therefore, a
positive low titer result may be normal for certain individuals in the
absence of other clinical signs and symptoms.  Antinuclear antibodies
are not usually found, however, in normal young individuals.


 4. Some positive reactions have been reported in relatives of patients
suffering from a connective tissue disease who may develop such a
disease at a later time.33


 5. Positive test results from cord blood or neonates should be interpreted with
caution.  The presence of antinuclear antibodies in cord blood is usually
the result of passive transfer from mother to the fetus.  A negative test,
however, may be useful in excluding a possible autoimmune process.


 6. Positive ANA results may be seen in a small percentage of patients with
Infectious and/or Neoplastic diseases, and also in diseases of drug
etiology.22,34


 7. SLE patients undergoing steroid therapy or in remission may have a
negative ANA.11


 8. Positive test results may not be valid in persons who have received blood
transfusions or various blood products within the past several months.


 9. Test results on specimens from immunosuppressed patients and pregnant
women may be difficult to interpret.


10. Endpoint reactions may vary between laboratories due to differences in
type or condition of fluorescence microscope employed or assay
procedure used.35


11. If both the positive and negative control substrate cells are not visible
when viewed using the fluorescence microscope, it may be necessary to
replace or realign the light source and check the specific filters.


12. Cell culture substrate slides may exhibit nonspecific fluorescence due to
contamination of antibodies or PBS rinse-wash solutions with bacteria or
fungi.  It is very important that personnel reading the staining results have
experience in fluorescence microscopy.


13. In general titers of 1:40 and 1:80 are considered low titers, 1:160 and
1:320 are considered medium titers, and 1:640 and greater are considered
high titers.  It is recommended that each laboratory establish it's own
reference ranges.


EXPECTED VALUES
The following chart presents the incidence of antinuclear antibodies
utilizing a HEp-2 cell ANA substrate in patient population studies
performed at the Duke University Medical Center Division of Rheumatic
and Genetic Disease laboratories over a two-year period.  This represents
a study of over 9,000 control sera and over 4,500 abnormal sera.


Clinical Diagnosis % Positive Clinical Diagnosis % Positive
Controls: Vasculitides 20.0%


20-60 years 2.0% Childhood SLE 64.0%
70-80 years 3.5% JRA


SLE 95.0% Systemic 14.0%
RA 40.0% Polyarticular 6.0%
MCTD 99.0% Pauciarticular
PSS (Diffuse) 85.0% HLA B27 pos. 0.0%
PSS (CREST variant) 93.0% HLA B27 neg. 26.0%
PM/DM 25.0%


SPECIFIC PERFORMANCE CHARACTERISTICS
To investigate the relative specificity and sensitivity of the Bion ANA
TEST SYSTEM, one hundred twenty serum specimens were compared
qualitatively and semi-quantitatively with another commercially available
indirect fluorescent HEp-2 ANA test system.  All Tables represent averaged
results from two independent readers.36


The relative sensitivity and specificity are summarized in TABLE 1.  The one
specimen in which the two kits did not agree was a CDC Reference Serum
having high levels of antibodies to SS-A.


TABLE 1 - SUMMARY OF RELATIVE COMPARISON TESTING


TIKNOIB NOIB
evitaleR
ytivitisneS


NOIB
evitaleR
yticificepSevitisoP evitageN


REHTO
TIK


evitisoP 17 0
%001 %001


evitageN 1 84
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SPECIFIC PERFORMANCE CHARACTERISTICS (continued)


#cepS NOIB rehtO #cepS NOIB rehtO #cepS NOIB rehtO


1 H08 H08 52 S04 S04 94 S023 S061


2 H04 H04 62 S08 S08 05 S046 S046


3 H08 H04 72 S08 S04 15 S046 S061


4 H04 H04 82 S04 S04 25 S061 S04


5 H061 H08 92 S04 S04 35 S0652 S023


6 H023 H061 03 S08 S04 45 S0821 S046


7 H0821 H046 13 S0652 S0652 55 S046 S046


8 H0215 H0652 23 S04201 S0215 65 S0652 S0652


9 H0215 H0215 33 S0652 S04 75 S061 04<


01 H046 H023 43 S046 S046 85 S046 S023


11 H04201 H04201 53 S0652 S046 95 S08 S04


21 H0652 H0821 63 S023 S023 06 S04 S04


31 H046 H023 73 S0821 S0821 16 S046 S023


41 H0821 H046 83 S04201 S0215 26 C046 C046


51 H046 H023 93 S0215 S04 36 C04201 C0215


61 H046 H023 04 S0215 S046 46 C023 C023


71 H0821 H0821 14 S04201 S0215 56 C046 C023


81 H0821 H046 24 S046 S0821 66 N0821 N0821


91 H046 H023 34 S04201 S0215 76 N046 N023


02 H08 H04 44 S061 S061 86 N023 N061


12 H0821 H046 54 S04201 S04201 96 N061 N061


22 S08 S08 64 S0215 S0215 07 N08 N08


32 S04 S04 74 S061 S061 17 Rc023 Rc046


42 S023 S023 84 S061 S08 27 H061/S046 H061
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All but nine of the positive specimens agreed within a twofold dilution.  The nine serum
specimens were characterized by additional testing as follows:


#’s 33, 39, 57 (CDC Reference Serum) and 72 were characterized as having antibodies
      against SS-A.
#35 was characterized as having antibodies against Scl-70.
#40 was characterized as having antibodies to both SS-A and SS-B.
#53 (CDC Reference Serum) was characterized as having antibodies against SS-B.
#’s 51 and 52 were unable to be characterized by additional testing.


Interlot precision of the Bion ANA TEST SYSTEM, represented in TABLE 3, was evaluated
by testing eleven serum specimens (2 negative and 9 positive over a range of titers) on three
successive days using three different lot numbers.  There was no more than a twofold difference
(+/-) in titer between any of the comparison testings, which is within the confidence limits of
this methodology.35


Intralot precision of the Bion ANA TEST SYSTEM, represented in TABLE 4, was evaluated
by running nine different types of antinuclear antibodies three times within one run using three
different slides from the same lot.  Again, there was no more than a twofold difference in titer
between any of the comparison testings.35


  TABLE 3 - SUMMARY OF INTERLOT PRECISION       TABLE 4 - SUMMARY OF INTRALOT PRECISION


In the following tables  H = Homogeneous pattern,  S = Speckled pattern,
C = Centromere antibody,  N = Nucleolar pattern,  cR = cRNP antibody
(cytoplasmic pattern).  TABLE 2 represents the titers and patterns obtained
with the 72 positive specimens in TABLE 1.


TABLE 2 - SUMMARY OF RELATIVE SENSITIVITY TESTING


#cepS 1toL 2toL 3toL


1 N061 N061 N061


2 S061 S061 S08


3 S023 S046 S023


4 S0652 S0652 S0821


5 H046 H0821 H0821


6 04< 04< 04<


7 C023 C046 C046


8 S04 S08 S04


9 04< 04< 04<


01 S0652 S0215 S0652


11 S0652 S0215 S0652


#cepS 1#tseT 2#tseT 3#tseT


1 N0821 N0821 N0821


2 H023 H023 H023


3 S0821 S0821 S0821


4 C0821 C0821 C0821


5 S0652 S0215 S0215


6 S023 S023 S023


7 S023 S023 S023


8 Rc08 Rc08 Rc08


9 S023 S023 S023
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CMV - G  ANTIBODY


TEST  SYSTEM


SUMMARY AND EXPLANATION
CMV infections are widespread and usually asymptomatic;
however, severe infections can be seen in newborns and
immunocompromised individuals.1 This virus may also
persist as a latent or chronic infection.2


Neonatal infections can be congenital or prenatal.
Ninety-five percent of congenital infections, or
Cytomegalovirus Inclusion Disease (CID), are asymptomatic
at birth but later may manifest neurologic abnormalities.
The remaining 5% have classic CID with symptoms
characterized by cerebral calcification, hepatomegaly,
splenomegaly, jaundice, rash, microcephaly, pneumonia, and
chorioretinitis.3 The clinical symptoms of CID are very
similar to those seen in congenital rubella, toxoplasmosis or
congenital syphilis syndromes.4,5,6,7 Perinatal infection is
most often caused by exposure to the virus in the birth
canal.  Perinatal infected infants start excreting CMV three
to twelve weeks after delivery and generally remain
asymptomatic.8


The manifestations of symptomatic CMV infection in
children and adults are similar to those of classic Epstein-
Barr Virus (EBV) Infectious Mononucleosis, with fever,
hepatitis, splenomegaly, lymphadenopathy, and viremia.


In CMV mononucleosis syndrome, however, the heterophile is
negative.9


CMV may be transmitted by blood transfusions and organ
transplantation or reactivated by immunosuppression.
There is also a high incidence of CMV in persons with
acquired immune deficiency syndrome (AIDS).10


Individuals with primary infection of CMV or those who
have had a previous experience with CMV and are
experiencing a reinfection or reactivation, may be shedding
infectious virus continuously or at intermittent periods and
should be considered infectious to susceptible hosts.11


Methods for CMV antibody detection include
Enzyme-Linked Immunosorbent Assay (ELISA) and
Immunofluorescence Assay (IFA).  Antibodies detected by
IFA appear within a few weeks after primary infection.
The solid phase immunoassays (IFA and EIA) have the
advantage of being sensitive, able to differentiate between
the various antibody classes, and are commercially
available.


INTENDED USE
The Bion CMV-G (Cytomegalovirus) ANTIBODY TEST
SYSTEM is an indirect fluorescent antibody assay for the
qualitative and/or semi-quantitative determination of CMV
IgG antibodies in human serum.  The Bion CMV-G ANTIBODY
TEST SYSTEM is intended for use as an aid in the
diagnosis of primary infection, reinfection or reactivation of
the latent virus, and also as a determination of immunological
experience with CMV.  This Test System is not intended
for use by blood banks for blood donor screening.
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SYMBOL DEFINITIONS


= Consult Directions for Use = In Vitro Diagnostic Reagent


= Store Away From Direct Light           = Positive Control


= Storage Temperature           = Negative Control


= Expiration Date   = Endpoint Titer


= Number of Tests = Code Number


= Amount = Lot Number


= Single Use Only


Bion CMV-G
KITS AND REAGENTS


KITS and KIT COMPONENTS             CODE NO.


e


CMV-G (CMV IgG Antibody) 120 Test Kit CMG-120
CMV Substrate Slide, twelve wells     CM-2012
CMV IgG Positive Control Serum, 0.5 ml     CMG-2020
CMV Negative Control Serum, 0.5 ml     CMN-2010
Conjugate, IgG with Counterstain, 3.5 ml     CCG-9972
Mounting Medium, 3.5 ml     MM-9985
PBS Packet, One Liter     PBS-9990


N OTE: C hanges highlighted


        = C ontains human blood          
           or p lasma derivatives


           = Contains biological
              material of animal origin          
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PRINCIPLE OF THE IFA PROCEDURE
The Bion CMV-G ANTIBODY TEST SYSTEM utilizes the indirect
fluorescent antibody assay method first described by Weller and Coons12


and further developed by Riggs, et al.13  The procedure is carried out in
two basic reaction steps:


Step 1 - Human serum is reacted with the antigen substrate.  Antibodies, if
present, will bind to the antigen forming stable antigen-antibody
complexes.  If no antibodies are present, the complexes will not
be formed and serum components will be washed away.


REAGENTS


Step 2 - Fluorescein labeled antihuman IgG antibody is added to the
reaction site which binds with the complexes formed in step
one.  This results in a positive reaction of bright apple-green
fluorescence when viewed with a properly equipped fluorescence
microscope.  If no complexes are formed in step one, the
fluorescein labeled antibody will be washed away, exhibiting a
negative result.


CMV ANTIGEN SUBSTRATE SLIDES
Ten individually foil-wrapped twelve well slides with CMV
(clinical specimen) infected human diploid fibroblast cells
(foreskin) fixed onto each well.  Each well contains an average of
5 or more nuclear inclusions per 200X field.  Stable in sealed foil
pouch at 8°C, or lower, until labeled expiration date.


POSITIVE CONTROL SERUM
One vial containing 0.5 ml CMV positive IgG human control serum
with protein stabilizer and 0.005% thimerosal.  Stable at 2-8°C
until labeled expiration date.


NEGATIVE CONTROL SERUM
One vial containing 0.5 ml CMV negative human control serum
with protein stabilizer and 0.005% thimerosal.  Stable at 2-8°C
until labeled expiration date.


WARNINGS AND PRECAUTIONS
  1. For in vitro diagnostic use. Thus, only staff trained in


methods of  in vitro diagnostics may perform the test.
  2. Substrate slides are for single use only and must not be used


more than once.
  3. Care should be taken when handling substrate slides due to


sharp edges.
  4. The antigenic substrates have been fixed in acetone and


contain no detectable live CMV.  However, they should be
handled and disposed of as any potentially biohazardous
laboratory material.


  5. Do not remove slides from pouches until ready for testing.  Do
not use if pouch has been punctured, as indicated by a flat pouch.


  6. All reagents should be brought to room temperature
(20-25°C) prior to use.


  7. Abnormal test results may be seen if the antigen substrate
slides are allowed to dry during the staining procedure.


  8. Refrigeration (2-8°C) of kit immediately upon arrival will
insure stability until labeled expiration date.


  9. Reagents should not be used beyond stated expiration date.


10. Substitution of components other than those provided may
yield inconsistent results.


11. Do not expose conjugate to strong light during storage or use.
12. Avoid microbial contamination of all reagents involved in


the testing procedure or incorrect results may occur.
13. Incubation times or temperatures other than those specified


may give erroneous results.
14. Reusable glassware must be washed and thoroughly rinsed


free of detergents.
15. Care should be taken to avoid splashing and generation of


aerosols.
16. Previously frozen specimens after thawing should be thor-


oughly mixed prior to testing. It is recommended that sera
freeze thawed no more than one time. If repeated testing is
required, it is suggested that specimen be aliquoted.


17. Patient samples, as well as all materials coming into contact with
them, should be handled at the Biosafety Level 2 as recommended
for any potentially infectious human serum
or blood specimen in the CDC/NIH manual “Biosafety in Microbio-
logical and Biomedical Laboratories,” 1984 Edition.  Never pipette
by mouth.  Avoid contact with skin and mucous membranes.


MOUNTING MEDIUM
One dropper vial containing 3.5 ml phosphate buffered glycerol of
pH 7.4 ± 0.2.  Stable at 2-8°C until labeled expiration date.


FLUORESCENT ANTIBODY CONJUGATE
Two ready to use dropper vials, each containing 3.5 ml fluorescein
isothiocyanate labeled goat antihuman IgG (heavy chain specific)
with 0.01% Evans Blue counterstain, protein stabilizer, less than
0.1% sodium azide and 0.001% thimerosal added.  Stable at 2-8°C
away from direct light until labeled expiration date.


PHOSPHATE BUFFERED SALINE (PBS)
Two one-liter packets of dry PBS.  Stable in sealed packet at
25°C, or lower, until labeled expiration date.


BUFFER PREPARATION
Place contents of a one-liter PBS packet in a one-liter  volumetric
flask, add *distilled water to the one-liter mark, mix and leave
several hours or overnight to dissolve.  Reconstituted buffer should
have a pH of 7.4 ± 0.2.  Adjust with 1N NaOH or 1N HCL if pH
value is outside the stated range.  Store in a clean screw capped
bottle at 25°C or lower.  Stable until labeled expiration date
provided no gross contamination is seen.  Do not use if pH changes,
if the solution turns cloudy, or if a precipitate forms.


* Use deionized water with caution, as pH of this type of water may vary
   causing the pH of PBS to become unstable upon prolonged storage.


When used undiluted as provided, specific fluorescent intensity of
3+ or greater should be seen. Optionally, the positive control can
be titered to endpoint. If titered, the control should be serially
diluted in PBS. When the control has been tested for the endpoint
titer by  Bion, an endpoint titer is printed on the positive control
vial. Due to variations within each laboratory (fluorescent
microscope, etc.), each laboratory should establish its own mean
titer for each lot of positive control (generally + one dilution from
stated endpoint).


The control is intended to be used undiluted as provided. The
staining should exhibit less than 1+ fluorescence.
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SPECIMEN COLLECTION
Blood should be collected fasting or at least one hour after meals
to avoid lipemic serum, as excess lipids may produce a “film”
over the substrate.  Aseptically collect 5-8 ml of blood by
venipuncture.  Allow the blood to clot at room temperature
(20-25°C) before separating serum to avoid hemolysis which
could interfere with test results.  Specimens should be stored
refrigerated at 2-8°C and tested within one week of collection.
Long term storage should be at -20°C in aliquots to avoid repeated
freezing and thawing.  Do not store in self-defrosting freezer.


Avoid using contaminated sera as they may contain proteolytic
enzymes which will digest the substrate.  It is unnecessary to


heat inactivate serum specimens prior to testing; however, sera
that have been heat inactivated may be used.


When testing paired samples to look for evidence of recent
infection, the acute specimen should be obtained as soon as
possible after onset of illness and the convalescent specimen
obtained 7-14 days later. Acute and convalescent specimens
must be tested simultaneously, in the same assay, looking for a
significant change in antibody titer between the paired sera.  If
the first specimen is obtained too late during the course of the
infection, a significant rise in the antibody titer may not be
detected.


PROCEDURE
MATERIALS PROVIDED
 1. CMV Antigen Substrate Slides
 2. Fluorescent Antibody Conjugate
 3. Positive Control Serum
 4. Negative Control Serum
 5. Phosphate Buffered Saline (PBS)
 6. Mounting Medium


 1. One liter volumetric flask or one liter
graduated cylinder


 2. Distilled water - CAP Type one or equivalent
 3. One liter screw capped container
 4. Disposable test tubes (12 x 75 mm or


comparable) and rack
 5. Disposable serological pipettes
 6. Calibrated pipettes to deliver 50 µl , 100 µl


and 200 µl, with disposable pipette tips
 7. Pasteur pipettes and bulbs
 8. Moist chambers
 9. Plastic squeeze wash bottle


MATERIALS REQUIRED BUT NOT PROVIDED


10. Coplin jars or staining dishes with slide racks
11. 24 x 60 mm #1 coverslips
12. Felt tip marking pen
13. Fluorescence microscope equipped with a


mercury or tungsten-halogen light source,
a 390-490nm excitation filter and 515-
520nm barrier filter, and optics to give a
total magnification of 200X and/or 400X.
The excitation wavelength of FITC is
490nm and the emission wavelength is
520nm.


TEST PROCEDURE


     c. Using a 100  µl pipette, transfer 0.1 ml (100 µl) from tube
#1 to tube #2.  Mix.  Using a new tip for each dilution,
transfer 0.1 ml (100 µl) from the second tube to the third,
from the third tube to the fourth, and from the fourth tube
to the fifth, mixing after each transfer.  This will give a
fourfold titration with the following dilutions:


Tube #1 = 1:10
Tube #2 = 1:40
Tube #3 = 1:160
Tube #4 = 1:640
Tube #5 = 1:2560


  1. SPECIMEN PREPARATION
Screening:
Prepare a 1:10 dilution of each patient’s serum by adding
0.05 ml (50 µl) of patient’s serum to 0.45 ml of PBS.


Semi-quantitation:
Serum dilutions are utilized to measure antibody titer.  Each
laboratory should establish its own titering protocol.  The
following fourfold serial titration is suggested:


a. Prepare a 1:10 dilution of each patient’s serum by adding
0.05 ml (50 µl) of patient’s serum to 0.45 ml of PBS in
tube #1.


       b. Add 0.3 ml PBS to tubes #2, #3, #4 and #5.


16. Sera used to prepare positive and negative controls have
been tested by an FDA approved method and found to be
negative (were not repeatedly reactive) for the presence of
Hepatitis B surface Antigen (HBsAg) and antibodies to
Hepatitis C (HepCAb) and HIV 1 & 2.  However, because no
test method can offer complete assurance of the absence to
these or other infectious agents, these reagents should be
handled at the Biosafety Level 2 as recommended for any


        potentially infectious human serum or blood specimen in the
CDC/NIH manual "Biosafety in Microbiological and Biomedical
Laboratories," 1984 Edition.


17. The preservatives used in conjugates and controls are toxic
if ingested.  Azides may react with copper or lead plumbing
to form explosive metal azides. When disposing, flush drains with
water to minimize build-up of azide and metal compounds.


WARNINGS AND PRECAUTIONS (continued)
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TEST PROCEDURE (continued)


2.   SLIDE PREPARATION
      Remove reagents and as many slides as are required
     from the refrigerator or freezer and allow to equilibrate
      to room temperature (20-25°C) for at least five
     minutes.  Remove slides from sealed foil pouches
     being careful not to touch the antigen surface.  Identify
      each slide using a felt tip marking pen.


3.   SPECIMEN APPLICATION
Using separate Pasteur pipettes, apply one drop
(20-30µl) of the Positive Control, one drop (20-30 µl) of
the Negative Control and one drop (20-30 µl) of each
patient serum dilution to individual wells of the slide.
Do not touch the antigen surface with the pipette while
dropping.  Do not allow drops to mix, as cross
contamination of samples between wells could cause
erroneous results.


4. INCUBATION 1
Incubate in a moist chamber at room temperature
(20-25°C) for 30 minutes.


NOTE: THE ANTIGEN MUST NOT BE
ALLOWED TO DRY DURING ANY OF
THE FOLLOWING STEPS.
Nonspecific binding may occur if the
reagent is allowed to dry on the slide.


  5. RINSE 1
Remove slides from moist chamber and rinse GENTLY
with PBS using a squeeze wash bottle.  Do not focus
the PBS stream directly onto the wells.  To prevent
cross contamination tilt slide first toward wells 1-6
and, running a PBS stream along the midline of the
slide, allow the PBS to run off the top edge of the slide.
Then, tilt the slide toward wells 7-12 and repeat this
procedure, allowing the PBS to run off the bottom edge
of the slide.


  6. WASH 1
Place slides in Coplin jars or staining dishes and wash
in two changes of PBS for not less than five minutes or
more than ten minutes each, agitating gently at entry
and prior to removal.


  7. CONJUGATE APPLICATION
Remove slides from the wash one at a time, shake off
excess PBS, dry around outside edges if necessary and
return each slide to the moist chamber.  Apply one drop
of conjugate to each well of each slide, making sure
each well is completely covered.


 8. INCUBATION 2
Incubate in a moist chamber at room temperature
(20-25°C) for 30 minutes.  Protect slides from excessive
light.


  9. RINSE 2
Remove slides from moist chamber and rinse GENTLY
with PBS using a squeeze wash bottle.  As suggested in
step 5., do not focus PBS stream directly onto the
wells.


10. WASH 2
Place slides in Coplin jars or staining dishes and wash
in two changes of PBS for not less than five minutes or
more than ten minutes each, agitating gently at entry
and prior to removal.


11. COVERSLIP
Remove slides one at a time from last PBS wash, shake
off excess PBS and immediately add two to four drops
of mounting medium across the slide.  Tilt slide and
rest the edge of the coverslip against the bottom of the
slide allowing the mounting medium to form a continuous
bead between the coverslip and slide.  Gently lower the
coverslip from the bottom of the slide to the top, being
careful to avoid air bubbles.  Drain excess mounting
medium by holding the edge of the slide against
absorbent paper.  Wipe off back of slide.


12. READ
Examine stained slides as soon as possible using a
properly equipped fluorescence microscope.  It is
recommended that slides be examined on the same day
they are stained.  If any delay is anticipated, store
slides in the refrigerator (2-8°C) away from direct light
and read the following day.  Do not allow mounting
medium to dry between slide and coverslip.  If drying
should occur, add additional mounting medium or
recoverslip slide.


FLUORESCENT INTENSITY GRADING
Fluorescent intensity may be semi-quantitated by
following the guidelines established by the Centers
for Disease Control, Atlanta, Georgia:14


4+ = Maximal fluorescence; brilliant yellow-green.
3+ = Less brilliant yellow-green fluorescence.
2+ = Definite but dull yellow-green fluorescence.
1+ = Very dim subdued fluorescence.


The degree of fluorescent intensity is not clinically
relevant and has only limited value as an indicator of
titer.  Differences in fluorescence microscope optics,
filters and light sources may result in differences of
1+ or more fluorescent intensity when observing the
same slide using different microscopes.
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QUALITY CONTROL


SPECIFICITY CONTROL
Both a positive and negative antibody control must be included
with each run.  These controls must be examined prior to
reading test samples and should demonstrate the following results:


Negative Control
Using the Bion CMV NEGATIVE CONTROL SERUM as provided
with the Bion CMV-G ANTIBODY TEST SYSTEM, the infected
cells should exhibit less than 1+ fluorescence and appear reddish-
orange due to the counterstain.


NOTE: CMV infection of an in vitro cell culture induces Fc-IgG
receptors in the cytoplasm of infected cells.  IgG antibody from
the negative control attaches to these Fc receptor sites which
then react with the antihuman IgG conjugate and appear as
fluorescent perinuclear cytoplasmic inclusions in these cells.16


This type of staining should be interpreted as negative for
CMV antibodies.


Positive Control
Using the Bion CMV POSITIVE IgG CONTROL SERUM as
provided with the Bion CMV-G ANTIBODY TEST SYSTEM, each
field should exhibit well defined specific fluorescent staining of
five or more nuclear inclusions per 200X field at an


intensity of 3+ or greater.  The remainder of the cells stain
reddish-orange due to the counterstain.


Each control must demonstrate the expected reaction in order to
validate the test.  If the controls fail to appear as described
above, the test results should not be reported and the test should
be repeated.  If upon repeat testing the controls still fail to show
the proper reaction, do not report test results.


SENSITIVITY CONTROL
A titered control included with each run tests substrate sensitivity,
as well as, checks technique, conjugate quality and the microscope
optical system.  The endpoint titer of each lot of Bion CMV
POSITIVE IgG CONTROL SERUM must be determined.
There must not be more than a twofold difference (+/-) in titer
from the stated endpoint.  Each run should include the endpoint
dilution, one fourfold dilution above and one fourfold dilution
below the endpoint dilution.  The more concentrated dilution
should be positive and the less concentrated dilution negative.
If the control does not behave as described, the test results are
invalid and the tests should be repeated.  If the control again
fails to show the proper reaction upon repeat testing, do not
report the test results.


READING OF TEST RESULTS


NEGATIVE
A serum dilution is considered negative for CMV IgG antibodies if the
cells exhibit less than 1+ fluorescence, and appear  reddish-orange due
to the counterstain, or if the fluorescence observed is not the specific
staining pattern of CMV nuclear inclusions.


A sample is considered negative for CMV IgG antibodies if it
exhibits less than 1+ fluorescence at a serum dilution of 1:10 and all
greater dilutions, or if the fluorescence observed is not the specific
staining pattern of CMV.


   ... Negative samples may exhibit fluorescent staining of the
infected cells slightly greater than the Negative Control, but less
than 1+.


   ... Nonspecific staining of all cells observed in some sera at low
dilutions is most likely due to the presence of autoantibodies
against cellular components in either the nucleus or cytoplasm.


   ... Staining of areas other than the viral infected cells should be
interpreted as negative and attention should be directed to specific
steps in the staining method (e.g., RINSE and WASH steps).


NOTE: CMV infection of in vitro cell cultures can induce Fc-IgG
receptors in the cytoplasm of infected cells which inexperienced
personnel may interpret falsely as positive readings when doing
IgG assays.  IgG antibody from the patient attaches to these Fc
receptor sites which then react with antihuman IgG conjugate
and appear as fluorescent perinuclear cytoplasmic inclusions
just outside the nuclear membrane of these cells.  This can be
differentiated from the specific nuclear inclusions of CMV
fluorescent staining.15  The perinuclear Fc-IgG receptor site
staining should be interpreted as negative for CMV antibodies.


POSITIVE
A serum dilution is considered positive for CMV IgG antibodies if, at
an intensity of 1+ or greater, there is fluorescent staining of well
defined nuclear inclusions in five or more of the cells per 200X field
with the remainder of the cells staining reddish-orange due to the
counterstain.  The number of cells exhibiting a positive staining
reaction and the type of fluorescent staining pattern should closely
approximate that seen in the Positive Control.


A sample is considered positive for CMV IgG antibodies if it exhibits
the characteristic CMV staining pattern with a fluorescent intensity of
1+ or greater at a serum dilution of 1:10 or greater.


NOTE: Each field should contain cells that exhibit no apple-green fluorescence.
Should most of the cells in the patient test wells fluoresce apple-green
in the nucleus and/or cytoplasm, an autoimmune staining reaction due
to the presence of autoantibodies should be considered.16,17  It is
recommended that such samples be diluted beyond the interference
for better interpretation.  It is possible that autoantibody staining may
mask specific staining such that an interpretation cannot be made.
Should this occur, test results should be reported as “Unable to
interpret due to the presence of interfering antibodies.”


TITRATION
If a semi-quantitative titration is performed, the result should be
reported as the reciprocal of the last dilution in which 1+ apple-green
fluorescent intensity of the specific staining pattern is detected.  When
reading fourfold serial dilutions, endpoints can be extrapolated where
necessary.


EXAMPLE OF ENDPOINT EXTRAPOLATION:
1:10  = 4+
1:40  = 3+
1:160 = 2+
1:640 = +/-


The extrapolated endpoint is reported as 320.
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TROUBLESHOOTING
Possible solutions to problems that may occur in immunofluorescent assays are discussed in an accompanying brochure entitled
"TROUBLESHOOTING IN IMMUNOFLUORESCENCE".


INTERPRETATION OF RESULTS


RESULT


Negative - Indicates no previous infection with CMV and susceptibility to this agent.


NOTE: This may represent a primary infection with the humoral immune response not yet developed to
detectable levels.  If infection with CMV is still suspected, a second specimen should be obtained
7-14 days later, and the paired specimens tested simultaneously, looking for a seroconversion.


10 or Greater Positive for CMV antibodies.  This may represent:
1. a primary infection, reinfection, or reactivation of latent virus;
2. a previous experience with CMV;
3. a passively acquired antibody from recent blood transfusions, organ transplantation, or transplacental


transfer.


NOTES: 1. Antibodies to CMV do not confirm immune status but only indicate previous exposure.
2. Individuals who have had a previous experience with CMV or are experiencing a reinfection, reactivation or primary infection, may


be shedding infectious virus continuously or at intermittent periods and should be considered infectious to susceptible hosts.18


3. The titer of a single specimen should not be the only criteria used to aid in the diagnosis of CMV infections (primary infection,
reinfection, or reactivation of latent virus).  Paired samples (acute and convalescent) must be collected and tested simultaneously in
the same assay to look for a seroconversion or significant rise in titer.


4. Testing for IgM specific CMV antibodies may help to confirm a diagnosis of active CMV infection when only a single specimen is
available or in prenatal cases.19


Less than 10 Less than 10 Not likely to be an acute CMV infection.


NOTE: This may represent a primary infection if time of obtaining the second
specimen is too soon after the first.  If this condition is suspected, obtain a
third specimen 7-14 days after the second specimen and run the three
simultaneously, looking for a seroconversion.


Less than 10 10 or Greater Most likely a primary infection with CMV unless the individual has recently
acquired passive antibody.


10 or Greater 10 or Greater but with
less than a fourfold
difference in titer from
the acute specimen


Not significant evidence of current infection.  Most likely a previous experience
with CMV.  This may represent:


1. a primary infection, reinfection, or reactivation of latent virus, but the interval
between the first and second specimens may not have been long enough for
development of a fourfold rise in antibody titer.  If this condition is suspected,
obtain a third specimen 7-14 days after the second specimen and run the three
simultaneously looking for a significant rise in antibody titer;


2. a primary infection, reinfection, or reactivation of latent virus if first
specimen is obtained late after onset and antibodies have already reached a
plateau;


3. a passively acquired antibody from transplacental transfer, blood transfusion, etc.


NOTE: Testing for IgM specific CMV antibodies may help to confirm a diagnosis
of active CMV infection when there is less than a fourfold difference in
titer between the acute and convalescent specimens.


10 or Greater Usually indicates an active or recently active CMV infection, be it a primary
infection, reinfection, or a reactivation of a latent virus.


10 or Greater with a
fourfold or more
difference in titer from
the acute specimen


Less than 10


INTERPRETATION OF SINGLE SAMPLE RESULTS


ACUTE
RESULT


CONVALESCENT
RESULT INTERPRETATION OF PAIRED SAMPLE RESULTS
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LIMITATIONS OF THE PROCEDURE
  1. CMV IgG antibody test results should be used in conjunction


with information available from clinical evaluation and
other diagnostic information.


  2. A single serological IgG antibody titer to CMV should not
be used as the only criterion for diagnosis.  Paired serum
samples (acute and convalescent) and testing for IgM specific
CMV antibodies may provide more meaningful data.


  3. A negative test result does not necessarily rule out current
or recent infection.  The specimen may have been collected
too early in the disease before demonstrable antibody is
present.


  4. Lack of significant rise in titer does not exclude the
possibility of recent infection but may indicate an acute
phase specimen was obtained too late.


  5. Positive test results from cord blood or neonates should be
interpreted with caution.  The presence of CMV IgG
antibodies in cord blood is usually the result of passive
transfer from mother to the fetus.  A negative test, however,
may be useful in excluding possible infection.  The method
of choice to diagnose CMV infection is viral isolation.19


  6. Test results on specimens from immunosuppressed patients
and pregnant women may be difficult to interpret.


  7. Positive test results may not be valid in persons who have
received blood transfusions or various blood products
within the past several months.


  8. Antinuclear antibodies (ANA) present in serum may
 interfere with the CMV IFA test.  They can be differentiated
from CMV staining in that ANAs stain the nuclei in all cells;
whereas, CMV antibodies exhibit nuclear inclusion staining
 in an average of only five to fifteen cells per 200X field.16


  9. Cytoplasmic fluorescence in the majority of the cells may be
due to the presence of antimitochondrial antibodies (AMA)
often seen in primary biliary cirrhosis.17  They can be
differentiated from the specific antigen staining in that
 AMA will stain the cytoplasm of all cells; whereas, CMV
antibodies exhibit staining in only an average of five to
fifteen cells per 200X field.


10. Endpoint reactions may vary between laboratories due to
differences in type or condition of fluorescence microscope
employed, diluting apparatus, as well as the experience level
of personnel performing the assay.


11. If both the positive and negative control substrate cells are
not visible when viewed using the fluorescence microscope,
it may be necessary to replace or realign the light source
and check the specific filters.


12. Cell culture substrate slides may exhibit nonspecific
fluorescence due to contamination of antibodies or PBS
rinse-wash solutions with bacteria or fungi.  It is very
important that personnel reading the staining results have
experience in fluorescence microscopy.


SPECIFIC LIMITATIONS OF THE CMV ASSAY
  1. Presence or absence of active infection with CMV can only be


inferred from serologic data and should be confirmed by viral
isolation whenever possible.


  2. CMV antibody tests should not be used by themselves for the
diagnosis of current CMV infection in pregnant women.  The
presence of Cytomegalovirus should be demonstrated by direct
viral isolation methods.


  3. The presence of IgG or total antibody does not imply protection
from disease.


  4. CMV induces Fc-IgG receptors in the cytoplasm of infected cells
which inexperienced personnel may interpret falsely as a positive
reading when performing IgG assays.  Antihuman IgG conjugate
reacts with the patient IgG which is attached to the Fc-IgG
receptor sites.  This can be differentiated from the specific CMV
fluorescent staining in that “receptor site” staining is outside the
nuclear membrane of the cells; whereas, CMV staining is in the
form of nuclear inclusions.15  This type of staining should be
interpreted as negative.


EXPECTED VALUES
The prevalence of antibody to CMV in any given population has been shown to be
highly dependent on age and socioeconomic status.  In the United States, at least
70% to 85% of adults from the low socioeconomic sector have CMV antibodies.
CMV infection early in life is common among this group, with the peak period being
the first year of life.  At least 50% to 60% of adults from middle-class background
have antibodies to CMV.  After early childhood, the rate of acquisition of CMV is
approximately 1% per year in the middle-class population of the United
States.20


Approximately 45% of women of middle-class and 18% of women of lower
socioeconomic background are susceptible to CMV.20  If exposure is suspected,
a specimen should be taken as soon after exposure as possible.  Absence of
detectable antibody indicates susceptibility.  A convalescent specimen must be run
simultaneously with the first specimen to determine whether or not infection,
apparent or inapparent,  has resulted from exposure.


A study of 43 normal sera from the Mid-Atlantic United States were tested using
the Bion CMV-G ANTIBODY TEST SYSTEM.  Antibodies to CMV were
found in 27 (62.8%) sera and no antibodies were found in 16 (37.2%)
sera.21,22


SPECIFIC PERFORMANCE CHARACTERISTICS
To investigate the relative specificity and sensitivity of the Bion CMV-G
ANTIBODY TEST SYSTEM, one hundred eighteen serum specimens were
compared qualitatively and fifteen serum specimens were compared semi-
quantitatively with another commercially available indirect fluorescent
CMV IgG antibody test system.


As summarized in TABLE 1, there was 95% overall agreement between the
two systems.  Four specimens were considered to be greater than 1:10 (positive)
but less than 1:20 on the BION Test System; whereas, on the other test system,
three of these specimens were considered greater than 1:16 (positive) by one
reader and all four specimens were considered less than 1:16 (negative) by
another reader.


In addition,two specimens were considered less than 1:10 (negative) on the
BION Test System and greater than 1:16 (positive) on the other system.21,22


TABLE 1 - SUMMARY OF RELATIVE COMPARISON TESTING


Rela t ive Rela t ive


B I O N K I T Sensit ivity Specif icity


Posit ive Negat ive 9 7 % 9 1 %


O T H E R K I T Posit ive 73 2 73 /75


Negative 4(3+/-) 3 9 39 /43







SPECIFIC PERFORMANCE CHARACTERISTICS (continued)
In addition, fifteen serum specimens were titered for IgG antibodies to CMV on
both the Bion CMV-G ANTIBODY TEST SYSTEM and another
commercially available CMV IgG Antibody Test System to investigate the
sensitivity of the Bion CMV-G TEST SYSTEM.  As summarized in TABLE 2,
all fifteen specimens ranging in titer from less than 1:10 to 1:10,240 agreed
with no more than one twofold difference (+/-) in titer with both systems.
The tables represent the results from two independent readers.  If the readers
differed, both results are given.  21


TABLE 2 - SUMMARY OF RELATIVE SENSITIVITY TESTING


TABLE 4 - SUMMARY OF INTRALOT PRECISION


As the Cytomegalovirus is a member of the Herpes Virus Group, a study was
performed to insure there were no cross-reactions between IgG antibodies to the
other members of this group and the Cytomegalovirus antigen on the
Bion CMV-G ANTIBODY TEST SYSTEM substrate slide.  Eight serum
specimens with IgG antibodies to Epstein-Barr Virus (EBV), Herpes Simplex
Type 1 (HSV 1), Herpes Simplex Type 2 (HSV 2) and/or Varicella Zoster
Virus (VZV) were tested using the Bion CMV-G ANTIBODY TEST
SYSTEM.  All eight specimens were negative on the Bion  CMV-G
substrate.  Therefore, false positive reactions for CMV antibody will most
likely not be obtained when exposed to the other Herpes Group Viruses.
The data summary is presented in TABLE 5.  Results reflect test results at
screening dilutions of 1:10.21


Interlot and intralot precision of the Bion CMV-G ANTIBODY TEST
SYSTEM was evaluated by testing ten serum specimens (2 negative and 8
positive over a range of titers) using four different lot numbers of slides, as well
as, testing them three times on slides from the same lot.  There was no more than
a twofold difference (+/-) in titer between any of the comparison testings, which
is within the confidence limits of this methodology.  None of the tests vacillated
between a positive or a negative result.  Summaries of this data are presented in
TABLE 3 and TABLE 4.21


TABLE 3 - SUMMARY OF INTERLOT PRECISION
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TABLE 5 - SUMMARY OF HERPES GROUP SPECIFICITY STUDY
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S p e c . # B I O N O t h e r S p e c . # B I O N O t h e r


1 < 1 0 < 1 0 9 8 0 / 1 6 0 4 0 / 8 0


2 < 1 0 < 1 0 1 0 6 4 0 6 4 0


3 < 1 0 < 1 0 1 1 6 4 0 3 2 0


4 1 0 1 0 1 2 3 2 0 / 6 4 0 1 6 0 / 3 2 0


5 2 0 1 0 / 2 0 1 3 2 5 6 0 1 2 8 0


6 8 0 / 1 6 0 8 0 / 1 6 0 1 4 6 4 0 / 1 2 8 0 6 4 0


7 4 0 2 0 / 4 0 1 5 1 0 , 2 4 0 5 1 2 0


8 1 6 0 8 0


Spec.# Lot 1 Lot 2 Lot 3 Lot 4


1 <1 0 <10 <10 <10


2 <1 0 <10 <10 <10


3 20 10 10 10/20


4 20 /40 10/20 10/20 20


5 16 0 16 0 160/320 16 0


6 16 0 16 0 80 16 0


7 32 0 320/640 32 0 32 0


8 32 0/6 40 320/640 320/640 64 0


9 12 80/2 56 0 12 80 12 80 1280/256 0


10 51 20/1 02 40 5120/102 40 5120/1 02 40 5120/102 40


S p e c . # 1st Test 2nd Test 3rd Test


1 < 1 0 < 1 0 < 1 0


2 < 1 0 < 1 0 < 1 0


3 1 0 / 20 1 0 / 20 1 0 /2 0


4 2 0 2 0 / 40 2 0


5 8 0 / 1 60 1 6 0 8 0 /1 60


6 1 6 0 / 32 0 1 6 0 1 6 0


7 3 2 0 3 2 0 3 2 0 / 64 0


8 3 2 0 / 64 0 3 2 0 / 64 0 3 2 0 / 64 0


9 1 2 8 0 1 2 8 0 1 2 8 0


1 0 5 1 20 / 1 0 2 40 5 1 20 / 1 0 2 40 5 1 2 0 / 1 0 2 40


Spec .# C M V EB V HSV 1 HSV 2 V ZV


1 <10 3-4+ +/- <10 2-3+


2 <10 3-4+ 4+ 3-4+ 3+


3 <10 3-4+ 4+ 3-4+ 3-4+


4 <10 3-4+ <10 <10 3-4+


5 <10 3-4+ <10 <10 2+


6 <10 3+ <10 <10 3-4+


7 <10 3+ <10 <10 3-4+


8 <10 3-4+ 3-4+ 3-4+ 1-2+
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EBV - G (VCA)
ANTIBODY TEST  SYSTEM


INTENDED USE
The Bion EBV-G (VCA) ANTIBODY TEST SYSTEM
(Epstein-Barr Virus Viral Capsid Antigen) is an  indirect
fluorescent antibody assay for the qualitative and/or
semi-quantitative determination of EBV-VCA IgG antibodies
in human serum. The Bion EBV-G (VCA) ANTIBODY TEST
SYSTEM is intended for use as an aid in the diagnosis of
primary infection (Infectious Mononucleosis), reinfection or
reactivation of the latent virus and as a determination of
immunological experience with EBV.


SUMMARY AND EXPLANATION
Elevated antibody titers to EBV-VCA develop in patients
with Burkitt’s Lymphoma, Nasopharyngeal Carcinoma,
and EBV Infectious Mononucleosis.  A high incidence of
elevated titers is also found in Hodgkin’s Disease,
Lymphocytic Leukemia, Systemic Lupus Erythematosus,
Sarcoidosis, and Izumi Fever.7,8,9


Many symptomatic patients have already reached peak
titers of IgG to EBV-VCA by the time they consult
their physicians, and further increases cannot be
demonstrated.10  Testing for IgM specific EBV-VCA
antibodies should be done in these cases.  Methods for
EBV-VCA antibody detection include Enzyme-Linked
Immunosorbent Assay (ELISA) and Immunofluorescence Assay
(IFA).11  The ELISA method is not able to dependably
differentiate between specific and nonspecific reactions.
However, the localization of the antigen-antibody reaction
can be visualized with the IFA test, thus allowing the specific
antigen-antibody reaction to be recognized by the
morphology of the fluorescence staining.11


The Epstein-Barr Virus (EBV) was first detected and
described by Epstein, Barr and Achong in
electron-microscopic studies of lymphoblastoid
cultures obtained from patients with Burkitt’s Lymphoma.1,2


The etiologic role of EBV in Infectious Mononucleosis
(IM) was first reported in 1968 and has since been well
documented to be the causative agent.3,4,5  Infection
with EBV results in the expression of several viral
proteins to which the host responds with appropriate
antibodies.  One of these viral proteins is the
Viral Capsid Antigen (VCA).


Although the heterophile antibody response is relatively
specific for IM, it has been observed that most children
and up to 10% of adult patients fail to develop heterophile
antibodies.6  Cytomegalovirus and Toxoplasma gondii
also produce infectious mononucleosis-like disease
which is often clinically indistinguishable from EBV
Infectious Mononucleosis.  Testing for EBV specific
antibodies should be performed in all cases of infectious
mononucleosis-like disease and especially those that are
heterophile negative.
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SYMBOL DEFINITIONS


= Consult Directions for Use = In Vitro Diagnostic Reagent


= Store Away From Direct Light       = Positive Control


= Storage Temperature       = Negative Control


= Expiration Date   = Endpoint Titer


= Number of Tests = Code Number


= Amount = Lot Number


= Single Use Only


e


Bion EBV-G
 KITS AND REAGENTS


KITS and KIT COMPONENTS                 CODE NO.


EBV-G (EBV-VCA IgG Antibody) 120 Test Kit    EBG-120
EBV-VCA Substrate Slide, twelve wells    EB-5012
EBV-VCA IgG Positive Control Serum, 0.5 ml       EBG-5020
EBV-VCA Negative Control Serum, 0.5 ml       EBN-5010
Conjugate, IgG with Counterstain, 3.5 ml                        CXCG-9972
Mounting Medium, 3.5 ml       MM-9985
PBS Packet, One Liter       PBS-9990


ETON dethgilhgihsegnahC:


doolbnamuhsniatnoC=
sevitaviredamsalpro


lacigoloibsniatnoC=
nigirolaminafolairetam







PRINCIPLE OF THE IFA PROCEDURE
The Bion EBV-G VCA ANTIBODY TEST SYSTEM utilizes the
indirect fluorescent antibody assay method first described by
Weller and Coons12 and further developed by Riggs, et al.13 The
procedure is carried out in two basic reaction steps:


Step 1 - Human serum is reacted with the antigen substrate.  Antibod-
ies, if present, will bind to the antigen forming stable antigen-
antibody complexes.  If no antibodies are present, the
complexes will not be formed and serum components will
be washed away.


Step 2 - Fluorescein labeled antihuman IgG antibody is added to the
reaction site which binds with the complexes formed in step
one.  This results in a positive reaction of bright apple-green
fluorescence when viewed with a properly equipped fluorescence
microscope.  If no complexes are formed in step one, the
fluorescein labeled antibody will be washed away,
exhibiting a negative result.


REAGENTS
EBV-VCA ANTIGEN SUBSTRATE SLIDES


Ten individually foil-wrapped twelve well slides with a mixture
of Epstein-Barr Virus (P3HR1 strain) infected and uninfected
lymphocytic cells fixed onto each well.  Each well contains an
average of 10% infected cells per 200X field.  Stable in sealed
foil pouch at 8oC, or lower, until labeled expiration date.


POSITIVE CONTROL SERUM
One vial containing 0.5 ml EBV-VCA positive IgG human
control serum with protein stabilizer and 0.005% thimerosal.
Stable at 2-8oC until labeled expiration date.


NEGATIVE CONTROL SERUM
One vial containing 0.5 ml EBV-VCA negative human control
serum with protein stabilizer and 0.005% thimerosal.
Stable at 2-8oC until labeled expiration date.


MOUNTING MEDIUM
One dropper vial containing 3.5 ml phosphate buffered glycerol
of pH 7.4 ± 0.2.  Stable at 2-8oC until labeled expiration date.


FLUORESCENT ANTIBODY CONJUGATE
Two ready to use dropper vials, each containing 3.5 ml
fluorescein isothiocyanate labeled goat antihuman IgG (heavy
chain specific) with 0.1% Evans Blue counterstain, protein
stabilizer, less than 0.1% sodium azide and 0.001% thimerosal
added.  Stable at 2-8oC away from direct light until labeled
expiration date.


PHOSPHATE BUFFERED SALINE (PBS)
Two one-liter packets of dry PBS.  Stable in sealed packet at
25oC, or lower, until labeled expiration date.


BUFFER PREPARATION
Place contents of a one-liter PBS packet in a one-liter  volumet-
ric flask, add *distilled water to the one-liter mark, mix and
leave several hours or overnight to dissolve.  Reconstituted
buffer should have a pH of 7.4 ± 0.2.  Adjust with 1N NaOH
or 1N HCL if pH value is outside the stated range.  Store in a
clean screw capped bottle at 25°C or lower.  Stable until
labeled expiration date provided no gross contamination is
seen.  Do not use if pH changes, if the solution turns cloudy,
or if a precipitate forms.


* Use deionized water with caution, as pH of this type of
water may vary causing the pH of PBS to become unstable
upon prolonged storage.


WARNINGS AND PRECAUTIONS
  1. For in vitro diagnostic use. Thus, only staff trained in


methods of  in vitro diagnostics may perform the test.
  2. Substrate slides are for single use only and must not be used


more than once.
  3. Care should be taken when handling substrate slides due to


sharp edges.
 4. The antigenic substrates have been fixed in acetone and


contain no detectable live Epstein-Barr Virus.  However,
they should be handled and disposed of as any potentially
biohazardous laboratory material.


 5. Do not remove slides from pouches until ready for testing.  Do not
use if pouch has been punctured, as indicated by a flat pouch.


 6. All reagents should be brought to room temperature
(20-25°C) prior to use.


 7. Abnormal test results may be seen if the antigen substrate
slides are allowed to dry during the staining procedure.


 8. Refrigeration (2-8°C) of kit immediately upon arrival will
insure stability until labeled expiration date.


 9. Reagents should not be used beyond stated expiration date.


12. Avoid microbial contamination of all reagents involved in
the testing procedure or incorrect results may occur.


13. Incubation times or temperatures other than those specified
may give erroneous results.


14. Reusable glassware must be washed and thoroughly rinsed
free of detergents.


15. Care should be taken to avoid splashing or generation of aerosols.
16. Previously frozen specimens after thawing should be


thoroughly mixed prior to testing. It is recommended that
sera freeze thawed no more than one time. If repeated testing
is required, it is suggested that specimen be aliquoted.


17. Patient samples, as well as all materials coming into contact with
them, should be handled at the Biosafety Level 2 as recommended
for any potentially infectious human serum or blood specimen in
the CDC/NIH manual “Biosafety in Microbiological and Biomedical
Laboratories”, 1984 Edition.  Never pipette by mouth.  Avoid
contact with skin and mucous membranes.
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When used undiluted as provided, specific fluorescent
intensity of 3+ or greater should be seen. Optionally, the
positive control can be titered to endpoint. If titered, the
control should be serially diluted in PBS. When the control
has been tested for the endpoint titer by  Bion, an endpoint
titer is printed on the positive control vial. Due to variations
within each laboratory (fluorescent microscope, etc.), each
laboratory should establish its own mean titer for each lot of
positive control (generally + one dilution from stated
endpoint).


The control is intended to be used undiluted as provided.
The staining should exhibit less than 1+ fluorescence.


10. Substitution of components other than those provided may
yield inconsistent results.


11. Do not expose conjugate to strong light during storage or use.







SPECIMEN COLLECTION
Blood should be collected fasting or at least one hour after meals
to avoid lipemic serum, as excess lipids may produce a “film”
over the substrate.  Aseptically collect 5-8 ml of blood by
venipuncture.  Allow the blood to clot at room temperature
(20-25°C) before separating serum to avoid hemolysis which
could interfere with test results.  Specimens should be stored
refrigerated at 2-8oC and tested within one week of collection.
Long term storage should be at -20°C in aliquots to avoid repeated
freezing and thawing.  Do not store in self-defrosting freezer.


Avoid using contaminated sera as they may contain proteolytic
enzymes which will digest the substrate.  It is unnecessary to


heat inactivate serum specimens prior to testing; however, sera
that have been heat inactivated may be used.


When testing paired samples to look for evidence of recent
infection, the acute specimen should be obtained as soon as
possible after onset of illness and the convalescent specimen
obtained 7-14 days later.  Acute and convalescent specimens
must be tested simultaneously, in the same assay, looking for a
significant change in antibody titer between the paired sera.  If
the first specimen is obtained too late during the course of the
infection, a significant rise in the antibody titer may not be
detected.


PROCEDURE
MATERIALS PROVIDED
 1. EBV-VCA Antigen Substrate Slides
 2. Fluorescent Antibody Conjugate
 3. Positive Control Serum
 4. Negative Control Serum
 5. Phosphate Buffered Saline (PBS)
 6. Mounting Medium


MATERIALS REQUIRED BUT NOT PROVIDED
 1. One liter volumetric flask or one liter


graduated cylinder
 2. Distilled water - CAP Type one or equivalent
 3. One-liter screw capped container
 4. Disposable test tubes (12 x 75 mm or


comparable) and rack
 5. Disposable serological pipettes
 6. Calibrated pipettes to deliver 50 μl, 100 μl


and 200 μl, with disposable pipette tips
 7. Pasteur pipettes and bulbs
 8. Moist chambers
 9. Plastic squeeze wash bottle


10. Coplin jars or staining dishes with slide racks
11. 24 x 60 mm #1 coverslips
12. Felt tip marking pen
13. Fluorescence microscope equipped with a


mercury or tungsten-halogen light source,
a 390-490nm excitation filter and 515-520nm
barrier filter, and optics to give a total
magnification of 200X or 250X.  The
excitation wavelength of FITC is 490nm
and the emission wavelength is 520nm.


TEST PROCEDURE
  1. SPECIMEN PREPARATION


Screening:
Prepare a 1:10 dilution of each patient’s serum by adding
0.05 ml (50 μl) of patient’s serum to 0.45 ml of PBS.


Semi-quantitation:
Serum dilutions are utilized to measure antibody titer.
Each laboratory should establish its own titering protocol.
The following fourfold serial titration is suggested:


a. Prepare a 1:10 dilution of each patient’s serum by
adding 0.05 ml (50 μl) of patient’s serum to 0.45 ml of
PBS in tube #1.


b. Add 0.3 ml PBS to tubes #2, #3, #4 and #5.


c. Using a 100 μl pipette, transfer 0.1 ml (100 μl) from
tube #1 to tube #2.  Mix.  Using a new tip for each
dilution, transfer 0.1 ml (100 μl) from the second tube
to the third, from thethird tube to the fourth, and from
the fourth tube to the fifth, mixing after each transfer.
This will give a fourfold titration with the following
dilutions:


Tube #1 = 1:10
Tube #2 = 1:40
Tube #3 = 1:160
Tube #4 = 1:640
Tube #5 = 1:2560
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WARNINGS AND PRECAUTIONS (continued)
16. Sera used to prepare positive and negative controls have


been tested by an FDA approved method and found to be
negative (were not repeatedly reactive) for the presence of
Hepatitis B surface Antigen (HBsAg) and antibodies to
Hepatitis C (HepCAb) and HIV 1 & 2.  However, because no
test method can offer complete assurance of the absence to
these or other infectious agents, these reagents should be
handled at the Biosafety Level 2 as recommended for any


        potentially infectious human serum or blood specimen in the
CDC/NIH manual "Biosafety in Microbiological and Biomedical
Laboratories," 1984 Edition.


17. The preservatives used in conjugates and controls are toxic
if ingested.  Azides may react with copper or lead plumbing
to form explosive metal azides. When disposing, flush drains with
water to minimize build-up of azide and metal compounds.







TEST PROCEDURE (continued)
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 2. SLIDE PREPARATION
     Remove reagents and as many slides as are required
     from the refrigerator or freezer and allow to equilibrate
     to room temperature (20-25°C) for at least five
     minutes.  Remove slides from sealed foil pouches
     being careful not to touch the antigen surface.  Identify
      each slide using a felt tip marking pen.


 3.  SPECIMEN APPLICATION
Using separate Pasteur pipettes, apply one drop
(20-30μl) of the Positive Control, one drop (20-30 μl) of
the Negative Control and one drop (20-30 μl) of each
patient serum dilution to individual wells of the slide.
Do not touch the antigen surface with the pipette while
dropping.  Do not allow drops to mix, as cross
contamination of samples between wells could cause
erroneous results.


 4. INCUBATION 1
Incubate in a moist chamber at room temperature
(20-25°C) for 30 minutes.


NOTE: THE ANTIGEN MUST NOT BE
ALLOWED TO DRY DURING ANY OF
THE FOLLOWING STEPS.
Nonspecific binding may occur if the
reagent is allowed to dry on the slide.


  5. RINSE 1
Remove slides from moist chamber and rinse GENTLY
with PBS using a squeeze wash bottle.  Do not focus
the PBS stream directly onto the wells.  To prevent
cross contamination tilt slide first toward wells 1-6
and, running a PBS stream along the midline of the
slide, allow the PBS to run off the top edge of the slide.
Then, tilt the slide toward wells 7-12 and repeat this
procedure, allowing the PBS to run off the bottom edge
of the slide.


  6. WASH 1
Place slides in Coplin jars or staining dishes and wash
in two changes of PBS for not less than five minutes or
more than ten minutes each, agitating gently at entry
and prior to removal.


  7. CONJUGATE APPLICATION
Remove slides from the wash one at a time, shake off
excess PBS, dry around outside edges if necessary and
return each slide to the moist chamber.  Apply one drop
of conjugate to each well of each slide, making sure
each well is completely covered.


  8. INCUBATION 2
Incubate in a moist chamber at room temperature (20-25°C)
for 30 minutes.  Protect slides from excessive light.


  9. RINSE 2
Remove slides from moist chamber and rinse GENTLY
with PBS using a squeeze wash bottle.  As suggested in
step 5., do not focus PBS stream directly onto the
wells.


10. WASH 2
Place slides in Coplin jars or staining dishes and wash
in two changes of PBS for not less than five minutes or
more than ten minutes each, agitating gently at entry
and prior to removal.


11. COVERSLIP
Remove slides one at a time from last PBS wash, shake
off excess PBS and immediately add two to four drops
of mounting medium across the slide.  Tilt slide and
rest the edge of the coverslip against the bottom of the
slide allowing the mounting medium to form a continuous
bead between the coverslip and slide.  Gently lower the
coverslip from the bottom of the slide to the top, being
careful to avoid air bubbles.  Drain excess mounting
medium by holding the edge of the slide against
absorbent paper.  Wipe off back of slide.


12. READ
Examine stained slides as soon as possible using a
properly equipped fluorescence microscope.  It is
recommended that slides be examined on the same day
they are stained.  If any delay is anticipated, store
slides in the refrigerator (2-8°C) away from direct light
and read the following day.  Do not allow mounting
medium to dry between slide and coverslip.  If drying
should occur, add additional mounting medium or
recoverslip slide.


FLUORESCENT INTENSITY GRADING
Fluorescent intensity may be semi-quantitated by
following the guidelines established by the Centers
for Disease Control, Atlanta, Georgia:14


4+ = Maximal fluorescence; brilliant yellow-green.
3+ = Less brilliant yellow-green fluorescence.
2+ = Definite but dull yellow-green fluorescence.
1+ = Very dim subdued fluorescence.


The degree of fluorescent intensity is not clinically
relevant and has only limited value as an indicator of
titer.  Differences in fluorescence microscope optics,
filters and light sources may result in differences of
1+ or more fluorescent intensity when observing the
same slide using different microscopes.
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QUALITY CONTROL
SPECIFICITY CONTROL
Both a positive and negative antibody control must be
included with each run.  These controls must be examined
prior to reading test samples and should demonstrate the
following results:


Negative Control
Using the Bion NEGATIVE EBV-VCA CONTROL SERUM
as provided with the Bion EBV-G VCA ANTIBODY
TEST SYSTEM, the infected cells should exhibit less than
1+ fluorescence and appear reddish-orange due to the
counterstain.


Positive Control
Using the Bion EBV-VCA POSITIVE IgG CONTROL
SERUM as provided with the Bion EBV-G VCA ANTIBODY
TEST SYSTEM, EBV infected cells should exhibit solid
fluorescent staining of the entire cell  at an intensity of
3+ or greater.  Approximately 10% of the cells should
exhibit this specific staining pattern with the uninfected cells
staining reddish-orange due to the counterstain.


Each control must demonstrate the expected reaction in
order to validate the test.  If the controls fail to appear as
described above, the test results should not be reported and
the test should be repeated.  If upon repeat testing the
controls still fail to show the proper reaction, do not report
test results.


SENSITIVITY CONTROL
A titered control included with each run tests substrate
sensitivity, as well as, checks technique, conjugate quality
and the microscope optical system.  The endpoint titer of
each lot of Bion EBV-VCA POSITIVE IgG CONTROL
SERUM must be determined.  There must not be more
than a twofold difference (+/-) in titer from the stated
endpoint.  Each run should include the endpoint dilution, one
fourfold dilution above and one fourfold dilution below the
endpoint dilution.  The more concentrated dilution should be
positive and the less concentrated dilution negative.  If the
control does not behave as described, the test results are
invalid and the tests should be repeated.  If the control
again fails to show the proper reaction upon repeat testing,
do not report the test results.


READING OF TEST RESULTS
NEGATIVE
A serum dilution is considered negative for EBV-VCA IgG
antibodies if the cells exhibit less than 1+ fluorescence and appear
reddish-orange due to the counterstain, or if the fluorescence
observed is not the specific staining pattern of EBV-VCA.


A sample is considered negative for EBV-VCA IgG antibodies
if it exhibits less than 1+ fluorescence at a serum dilution of
1:10 and all greater dilutions, or if the fluorescence observed is
not the specific staining pattern of EBV-VCA.


  ... Negative samples may exhibit fluorescent staining of the
infected cells slightly greater than the Negative Control, but
less than 1+.


  ... Nonspecific staining of all cells observed in some sera at low
dilutions is most likely due to the presence of autoantibodies
against cellular components in either the nucleus or cytoplasm.


  ... Staining of areas other than the viral infected cells should be
interpreted as negative and attention should be directed
to specific steps in the staining method (e.g., RINSE and
WASH steps).


POSITIVE
A serum dilution is considered positive for EBV-VCA IgG
antibodies if, at an intensity of 1+ or greater, there is well
defined specific fluorescent staining in the EBV-VCA infected
cells.  The EBV-VCA fluorescent staining pattern consists of
solid staining of the entire cell.  The number of cells exhibiting
a positive staining reaction and the type of fluorescent staining
pattern should closely approximate that seen in the Positive Control.


A sample is considered positive for EBV-VCA IgG antibodies if
it exhibits the characteristic EBV-VCA staining pattern with a
fluorescent intensity of 1+ or greater at a serum dilution of 1:10
or greater.


NOTES: 1. Each field should contain cells that exhibit no apple-green
fluorescence.  Should most of the cells in the patient test
wells fluoresce apple-green in the nucleus and/or cytoplasm,
an autoimmune staining reaction due to the presence of
autoantibodies should be considered.15,16  It is recommended
that such samples be diluted beyond the interference for
better interpretation.  It is possible that autoantibody staining
may mask specific staining such that an interpretation cannot
be made.  Should this occur, test results should be reported as
“Unable to interpret due to the presence of interfering antibodies.”


2.  In a few sera with high concentrations of IgM, a nonspecific
fluorescence of all cells may be noticed and mask specific
IgG staining.17  Samples may be diluted beyond this interference
for better interpretation.


TITRATION
If a semi-quantitative titration is performed, the result should
be reported as the reciprocal of the last dilution in which
1+ apple-green fluorescent intensity of the specific staining
pattern  is detected.  When reading fourfold serial dilutions,
endpoints may be extrapolated where necessary.


EXAMPLE OF ENDPOINT EXTRAPOLATION:
1:10   = 4+
1:40   = 3+
1:160 = 2+
1:640 = +/-


The extrapolated endpoint is reported as 320.







TROUBLESHOOTING
Possible solutions to problems that may occur in immunofluorescent assays are discussed in an accompanying brochure entitled
"TROUBLESHOOTING IN IMMUNOFLUORESCENCE".


INTERPRETATION OF RESULTS


RESULT INTERPRETATION OF SINGLE SAMPLE RESULTS


Less than 10 Negative - Indicates no previous infection with EBV and susceptibility to this agent.


NOTE: This may represent a primary infection with the humoral immune response not yet developed to
detectable levels.  If infection with EBV is still suspected, a second specimen should be obtained 7-14
days later, and the paired specimens tested simultaneously, looking for a seroconversion.


10 or Greater Positive for EBV antibodies.  This may represent:
1. a primary infection, reinfection, or reactivation of latent virus;
2. a past experience with EBV;
3. a passively acquired antibody from recent blood transfusions, organ transplantation, or transplacental transfer.


NOTE: 1. The EBV-VCA IgG titer of a single specimen should not be the only criteria used to aid in the diagnosis of Infectious Mononucleosis.
Paired samples (acute and convalescent) must be collected and tested simultaneously in the same assay to look for a seroconversion or
a significant rise in titer.


2. Testing for Early Antigen (Diffuse and Restricted) and IgM specific EBV-VCA antibodies may help confirm a diagnosis of primary
infection when only one specimen is available.


3. Testing for antibodies to EB Nuclear Antigen may help to differentiate a primary infection from either a previous infection or a
reactivation of latent virus.


ACUTE
RESULT


CONVALESCENT
RESULT INTERPRETATION OF PAIRED SAMPLE RESULTS


Less than 10 Less than 10 Not likely to be an acute EBV infection.


NOTE: This may represent a primary infection if time of obtaining the second
specimen is too soon after the first.  If this condition is suspected, obtain a
third specimen 7-14 days after the second specimen and run the three
simultaneously, looking for a seroconversion.


Less than 10 10 or Greater Most likely a primary infection with EBV unless the individual has recently acquired
passive antibody.


10 or Greater 10 or Greater with a
fourfold or more
difference in titer from
the acute specimen


Usually indicates an active or recently active EBV infection, be it a primary
infection, reinfection or reactivation of latent virus.


10 or Greater 10 or Greater but with
less than a fourfold
difference in titer from
the acute specimen


Not significant evidence of current infection.  Most likely a previous experience with
EBV.  This may represent:


1. a primary infection, but the interval between the first and second specimens may
not have been long enough for development of a fourfold rise in antibody titer.
If this condition is suspected, obtain a third specimen 7-14 days after the second
specimen and run the three simultaneously looking for a significant rise in
antibody titer;


2. a primary infection, reinfection, or reactivation of latent virus if first
specimen is obtained late after onset and antibodies have already reached a
plateau;


3. a passively acquired antibody from transplacental transfer, blood transfusion, etc.


NOTE: Testing for IgM specific EBV antibodies may help to confirm a diagnosis of
active EBV infection when there is less than a fourfold difference in titer
between the acute and convalescent specimens.
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INTERPRETATION OF RESULTS (continued)


SEROLOGICAL RESPONSES TO EPSTEIN-BARR VIRUS INFECTION10


                  PBa               VCA-IgM                       VCA-IgG                 EA/Db                    EA/Rc                   EBNAd                          INTERPRETATION


    0     0  0     0     0     0 Susceptible
+ or 018     +  + + or 0 + or 0     0 Acute Primary
    0 + or 019,20  + + or 0 + or 0 + or 010,20 Recent Primary
    0     0  +     0     0     + Past Infection
    0     0  + + or 0 + or 0     + Past Infection with


   Possible Reactivation
   0    0 ++     0   ++     + Burkitt's Lymphona
   0    0 ++   ++ + or 0    ++ NPC


Key: a = Paul Bunnell Heterophile Antigen c = Early Antigen Restricted
b = Early Antigen, Diffuse d = Epstein-Barr Nuclear Antigen


LIMITATIONS OF THE PROCEDURE
  1. EBV antibody test results should be used in conjunction with


information available from clinical evaluation and other diagnostic
information.


  2. A single serological IgG antibody titer to EBV-VCA should not be
used as the only criterion for diagnosis of Infectious Mononucleosis.
Paired serum samples (acute and convalescent) and testing for IgM
specific EBV-VCA antibodies may provide more meaningful data.


  3. A negative test result does not necessarily rule out current or
recent infection.  The specimen may have been collected too early
in the disease before demonstrable antibody is present.


  4. Lack of significant rise in titer does not exclude the possibility of
recent infection but may indicate an acute phase specimen was
obtained too late.


  5. Positive test results from cord blood or neonates should be
interpreted with caution.  The presence of IgG antibody in cord
blood is usually the result of passive transfer from mother to the
fetus.  A negative test, however, may be useful in excluding
possible infection.21


  6. Test results on specimens from immunosuppressed patients and
pregnant women may be difficult to interpret.


  7. Positive test results may not be valid in persons who have
received blood transfusions or various blood products within the
past several months.


  8. Antinuclear antibodies (ANA) present in serum may interfere with
the EBV-VCA IFA test.  They can be differentiated from EBV
staining in that ANAs stain the nuclei in all cells; whereas, EBV-VCA
antibodies exhibit staining only in the 10% infected cells.15


  9. Cytoplasmic fluorescence in the majority of the cells may be due to
the presence of antimitochondrial antibodies (AMA) often seen in
primary biliary cirrhosis.16  They can be differentiated from the
specific antigen staining in that AMA will stain the cytoplasm of
all cells; whereas, EBV-VCA antibodies exhibit staining only in
the 10% infected cells.


10. Endpoint reactions may vary between laboratories due to
differences in type or condition of fluorescence microscope
employed, diluting apparatus, as well as the experience level of
personnel performing the assay.


11. If both the positive and negative control substrate cells are not
visible when viewed using the fluorescence microscope, it may be
necessary to replace or realign the light source and check the
specific filters.


12. Cell culture substrate slides may exhibit nonspecific fluorescence
due to contamination of antibodies or PBS rinse-wash solutions
with bacteria or fungi.  It is very important that personnel reading
the staining results have experience in fluorescence microscopy.


SPECIFIC LIMITATIONS OF THE EBV-VCA ASSAY
A false negative reaction may result due to a prozone reaction particularly if screening at only one low dilution such as 1:10.22,23


EXPECTED VALUES
Normally, in classical Infectious Mononucleosis (IM), EBV-VCA antibody titers
develop early, reach peak titers within two to four weeks and then decline to lower
levels which persist indefinitely.24  A fourfold increase in titer between acute and
convalescent sera is diagnostic of an acute or recent IM infection.  A single high titer
serum above 1:640 is strongly suggestive of recent IM.  The titer of EBV-VCA


antibodies may not reflect the severity of clinical symptoms in IM.10  Approximately
80-90% of the U.S. adult population is positive for antibody to EBV-VCA.25  A
subsequent rise in EBV-VCA antibodies, sometimes in excess of 1:2560 may be the
result of secondary disease such as Burkitt’s Lymphoma or Nasopharyngeal
Carcinoma.8,20


SPECIFIC PERFORMANCE CHARACTERISTICS
To investigate the relative specificity and sensitivity of the Bion
EBV-G (VCA) ANTIBODY TEST SYSTEM, one hundred specimens were
compared qualitatively and sixteen serum specimens were compared
semi-quantitatively with another commercially available indirect
fluorescent EBV-VCA Antibody Test System.


As summarized in TABLE 1, there was eventually agreement between the two test
systems; however, five specimens on initial qualitative screening alone were positive
with the BION kit and negative with the OTHER commercial test kit.  When
quantitated, all five specimens were positive on both systems.  Therefore, screening
at only one dilution on some systems may result in a false negative result due to
prozone reactions.22,23  No prozone reaction problems were demonstrated
with the Bion EBV-G (VCA) ANTIBODY TEST SYSTEM.26


TABLE 1 - SUMMARY OF RELATIVE COMPARISON TESTING


Relative Relative


BION KIT Sensitivity Specificity


Positive Negative 100% 86.50%


OTHER KIT Positive 63(5)* 0 63/63


Negative 0(5)* 32 32/37


*When titered, these 5 specimens were also positive with the other kit system.
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SPECIFIC PERFORMANCE CHARACTERISTICS (continued)
In addition, sixteen serum specimens were compared semi-quantitatively on both the
BION test system and the other commercial test system to investigate the relative
sensitivity of the Bion EBV-G (VCA) ANTIBODY TEST SYSTEM.  As summarized
in TABLE 2, all sixteen specimens ranging in titer from less than 1:10 to 1:2560
agreed with no more than one twofold difference (+/-) in titer with both systems.  The
tables represent results from two independent readers.  If the readers differed, both results are
given.26


TABLE 2 - SUMMARY OF RELATIVE SENSITIVITY TESTING


S p e c . # B I O N O t h e r S p e c . # B I O N O t h e r


1 < 1 0 < 1 0 9 1 6 0 1 6 0


2 < 1 0 < 1 0 1 0 3 2 0 1 6 0 / 3 2 0


3 < 1 0 < 1 0 1 1 3 2 0 1 6 0 / 6 4 0


4 < 1 0 < 1 0 1 2 6 4 0 3 2 0 / 6 4 0


5 1 0 1 0 1 3 6 4 0 6 4 0


6 1 0 1 0 1 4 6 4 0 / 1 2 8 0 3 2 0 / 6 4 0


7 4 0 2 0 / 4 0 1 5 6 4 0 / 1 2 8 0 1 2 8 0


8 8 0 / 1 6 0 8 0 1 6 2 5 6 0 1 2 8 0 / 2 5 6 0


Interlot and intralot precision of the Bion EBV-G (VCA) ANTIBODY TEST
SYSTEM was evaluated by testing ten serum specimens (3 negative and 7 positive
over a range of titers) using four different lot numbers of slides, as well as, testing
them three times on slides from the same lot.  There was no more than a twofold
difference (+/-) in titer between any of the comparison testings, which is within the
confidence limits of this methodology.  None of the tests vacillated between a positive
or a negative result.  This data is summarized in TABLE 3 and TABLE 4.26


              TABLE 3 - SUMMARY ON INTERLOT PRECISION


TABLE 4 - SUMMARY OF INTRALOT PRECISION


S p e c . # 1st Test 2nd Test 3rd Test


1 < 1 0 < 1 0 < 1 0


2 < 1 0 < 1 0 < 1 0


3 < 1 0 < 1 0 < 1 0


4 1 0 1 0 1 0


5 1 0 1 0 1 0


6 1 6 0 1 6 0 1 6 0


7 3 2 0 3 2 0 3 2 0


8 6 4 0 6 4 0 6 4 0


9 6 4 0 / 1 2 8 0 6 4 0 6 4 0 / 1 2 8 0


1 0 1 2 8 0 6 4 0 6 4 0 / 1 2 8 0


As Epstein-Barr Virus is a member of the Herpesvirus Group, a study was performed to
insure there were no cross-reactions between antibodies to the other members of this
group and the Epstein-Barr antigen on the Bion EBV-G (VCA) ANTIBODY TEST
SYSTEM substrate slides.  Eight serum specimens with IgG antibodies to
Cytomegalovirus (CMV), Herpes Simplex Virus Type 1 (HSV 1), Herpes Simplex
Virus Type 2 (HSV 2) and/or Varicella Zoster Virus (VZV) were tested using the Bion
EBV-G (VCA) ANTIBODY TEST SYSTEM.  All eight specimens were negative on
the Bion EBV-VCA antigen substrate; thus, there was no cross-reactivity with the  EBV
substrate and antibodies to other members of this group.  Summary of this data is
presented in TABLE 5.26


TABLE 5 - SUMMARY OF HERPES GROUP SPECIFICITY STUDY


Spec .# Lot 1 Lot 2 Lot 3 Lot 4


1 <10 <1 0 <1 0 <10


2 <10 <1 0 <1 0 <10


3 <10 <1 0 <1 0 <10


4 10 10 20/10 10


5 10 10 10 10


6 80/160 80/160 160 160


7 160 160 160/320 160


8 160/320 320 320 320


9 640 640 640 640


10 640 640 640 640


Spec.# EBV CMV HSV 1 HSV 2 VZV


1 <10 20/40 <10 <10 <10


2 <10 <10 160/320 80/160 20


3 <10 <10 160/320 80 20/40


4 <10 40 <10 <10 <10


5 <10 <10 640 320 20/40


6 <10 <10 320 160 40


7 <10 10 <10 <10 20


8 <10 <10 <10 <10 40/80
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INTENDED USE
The Bion EBV-M (VCA) ANTIBODY TEST SYSTEM
(Epstein-Barr Virus Viral Capsid Antigen) is an indirect
fluorescent antibody assay for the qualitative and/or
semi-quantitative determination of EBV-VCA IgM antibodies
in human serum. The Bion EBV-M (VCA) ANTIBODY
TEST SYSTEM is intended for use  as an aid in the diagnosis
of primary infection (Infectious Mononucleosis), reinfection or
reactivation of the latent virus and as a determination of
immunological experience with EBV.


SUMMARY AND EXPLANATION
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The Epstein-Barr Virus (EBV) was first detected and
described by Epstein, Barr and Achong in
electron-microscopic studies of lymphoblastoid
cultures obtained from patients with Burkitt’s Lymphoma.1,2


The etiologic role of EBV in Infectious Mononucleosis
(IM) was first reported in 1968 and has since been well
documented to be the causative agent.3,4,5 Infection
with EBV results in the expression of several viral
proteins to which the host responds with appropriate
antibodies.  One of these viral proteins is the
Viral Capsid Antigen (VCA).


Although the heterophile antibody response is relatively
specific for IM, it has been observed that most children
and up to 10% of adult patients fail to develop heterophile
antibodies.6  Cytomegalovirus and Toxoplasma gondii
also produce infectious mononucleosis-like disease
which is often clinically indistinguishable from EBV
Infectious Mononucleosis.  Testing for EBV specific
antibodies should be performed in all cases of infectious
mononucleosis-like disease and especially those that
are heterophile negative.


Elevated antibody titers to EBV-VCA develop in patients
with Burkitt’s Lymphoma, Nasopharyngeal Carcinoma,
and EBV Infectious Mononucleosis.  A high incidence
of elevated titers is also found in Hodgkin’s Disease,
Lymphocytic Leukemia, Systemic Lupus Erythematosus,
Sarcoidosis, and Izumi Fever.7,8,9


Many symptomatic patients have already reached peak
titers of IgG to EBV-VCA by the time that they
consult their physician, and further increases cannot be
demonstrated.10  Testing for IgM specific EBV-VCA
antibodies should be done in such cases.  Methods for
EBV-VCA antibody detection include Enzyme-Linked
Immunosorbent Assay (ELISA) and Immunofluorescence
Assay (IFA).11  The ELISA method is not able to
dependably differentiate between specific and nonspecific
reactions.  However, the localization of the
antigen-antibody reaction can be visualized with the IFA
test, thus allowing the specific antigen-antibody reaction to
be recognized by the morphology of the fluorescence
staining.11


SYMBOL DEFINITIONS


= Consult Directions for Use = In Vitro Diagnostic Reagent


= Store Away From Direct Light         = Positive Control


= Storage Temperature         = Negative Control


= Expiration Date   = Endpoint Titer


= Number of Tests = Code Number


= Amount = Lot Number


= Single Use Only


e


Bion EBV-M
 KITS AND REAGENTS


KITS and KIT COMPONENTS                 CODE NO.


EBV-M (EBV-VCA IgM Antibody) 120 Test Kit      EBM-120
EBV-VCA Substrate Slide, twelve wells      EB-5012
EBV-VCA IgM Positive Control Serum, 0.5 ml         EBM-5030
EBV-VCA Negative Control Serum, 0.5 ml         EBN-5010
Conjugate, IgM with Counterstain, 3.5 ml                         CXCM-9974
Mounting Medium, 3.5 ml         MM-9985
PBS Packet, One Liter         PBS-9990


ETON dethgilhgihsegnahC:


EBV - M (VCA)
ANTIBODY TEST  SYSTEM


doolbnamuhsniatnoC=
sevitaviredamsalpro


lacigoloibsniatnoC=
nigirolaminafolairetam







SUMMARY OF THE IFA PROCEDURE
The Bion EBV-M VCA ANTIBODY TEST SYSTEM utilizes the
indirect fluorescent antibody assay method first described by Weller
and Coons12 and further developed by Riggs, et al.13  The procedure is
carried out in two basic reaction steps:


Step 1 - Human serum (IgM fraction) is reacted with the antigen
substrate.  Antibodies, if present, will bind to the antigen forming stable
antigen-antibody complexes.  If no antibodies are present, the complexes
will not be formed and serum components will be washed away.


Step 2 - Fluorescein labeled antihuman IgM antibody is added to the
reaction site which binds with the complexes formed in step one.  This
results in a positive reaction of bright apple-green fluorescence when
viewed with a properly equipped fluorescence microscope.  If no
complexes are formed in step one, the fluorescein labeled antibody will
be washed away, exhibiting a negative result.


REAGENTS
EBV-VCA ANTIGEN SUBSTRATE SLIDES


Ten individually foil-wrapped twelve well slides with a mixture of
Epstein-Barr Virus (P3HR1 strain) infected and uninfected
lymphocytic cells fixed onto each well.  Each well contains an
average of 10% infected cells per 200X field.  Stable in sealed foil
pouch at 8°C, or lower, until labeled expiration date.


POSITIVE CONTROL SERUM
One vial containing 0.5 ml EBV-VCA positive IgM human control
serum with protein stabilizer and 0.005% thimerosal.  Stable
at 2-8°C until labeled expiration date.


NEGATIVE CONTROL SERUM
One vial containing 0.5 ml EBV-VCA negative human control
serum with protein stabilizer and 0.005% thimerosal.  Stable
at 2-8°C until labeled expiration date.


MOUNTING MEDIUM
One dropper vial containing 3.5 ml phosphate buffered glycerol of
pH 7.4 ± 0.2.  Stable at 2-8°C until labeled expiration date.


FLUORESCENT ANTIBODY CONJUGATE
Two ready to use dropper vials, each containing 3.5 ml fluorescein
isothiocyanate labeled goat antihuman IgM (heavy chain specific)
with 0.1% Evans Blue counterstain, protein stabilizer, less than
0.1% sodium azide and 0.001% thimerosal added.  Stable at 2-8°C
away from direct light until labeled expiration date.


PHOSPHATE BUFFERED SALINE (PBS)
Two one-liter packets of dry PBS.  Stable in sealed packet at
25°C, or lower, until labeled expiration date.


BUFFER PREPARATION
Place contents of a one-liter PBS packet in a one-liter volumetric
flask, add *distilled water to the one-liter mark, mix and leave
several hours or overnight to dissolve.  Reconstituted buffer should
have a pH of 7.4 ± 0.2.  Adjust with 1N NaOH or 1N HCL if pH
value is outside the stated range.  Store in a clean screw capped
bottle at 25°C or lower.  Stable until labeled expiration date
provided no gross contamination is seen.  Do not use if pH changes,
if the solution turns cloudy, or if a precipitate forms.


* Use deionized water with caution, as pH of this type of water may vary
   causing the pH of PBS to become unstable upon prolonged storage.


WARNINGS AND PRECAUTIONS
  1. For in vitro diagnostic use. Thus, only staff trained in


methods of  in vitro diagnostics may perform the test.
  2. Substrate slides are for single use only and must not be


used more than once.
  3. Care should be taken when handling substrate slides due to


sharp edges.
 4. The antigenic substrates have been fixed in acetone and


contain no detectable live Epstein-Barr Virus.  However,
they should be handled and disposed of as any potentially
biohazardous laboratory material.


  5. Do not remove slides from pouches until ready for testing.  Do not
use if pouch has been punctured, as indicated by a flat pouch.


  6. All reagents should be brought to room temperature
(20-25°C) prior to use.


  7. Abnormal test results may be seen if the antigen substrate
slides are allowed to dry during the staining procedure.


  8. Refrigeration (2-8°C) of kit immediately upon arrival will
insure stability until labeled expiration date.


  9. Reagents should not be used beyond stated expiration date.


12. Avoid microbial contamination of all reagents involved in
the testing procedure or incorrect results may occur.


13. Incubation times or temperatures other than those specified
may give erroneous results.


14. Reusable glassware must be washed and thoroughly rinsed
free of detergents.


15. Care should be taken to avoid splashing or generation of aerosols.
16. Previously frozen specimens after thawing should be


thoroughly mixed prior to testing. It is recommended that
sera freeze thawed no more than one time. If repeated testing
is required, it is suggested that specimen be aliquoted.


17. Patient samples, as well as all materials coming into contact with
them, should be handled at the Biosafety Level 2 as recommended
for any potentially infectious human serum or blood specimen in
the CDC/NIH manual “Biosafety in Microbiological and Biomedical
Laboratories”, 1984 Edition.  Never pipette by mouth.  Avoid
contact with skin and mucous membranes.
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IgM positive controls do not have to be pretreated to remove IgG.
When used undiluted as provided, specific fluorescent intensity of
3+ or greater should be seen. Optionally, the positive control can
be titered to endpoint. If titered, the control should be serially
diluted in PBS. When the control has been tested for the endpoint
titer by  Bion, an endpoint titer is printed on the positive control
vial. Due to variations within each laboratory (fluorescent
microscope, etc.), each laboratory should establish its own mean
titer for each lot of positive control (generally + one dilution from
stated endpoint).


The control is intended to be used undiluted as provided. The
staining should exhibit less than 1+ fluorescence.


11. Do not expose conjugate to strong light during storage or use.


10. Substitution of components other than those provided may
yield inconsistent results.







SPECIMEN COLLECTION
Blood should be collected fasting or at least one hour after meals
to avoid lipemic serum, as excess lipids may produce a “film”
over the substrate.  Aseptically collect 5-8 ml of blood by
venipuncture.  Allow the blood to clot at room temperature (20-25°C)
before separating serum to avoid hemolysis which could
interfere with test results.  Specimens should be stored refrigerated
at 2-8oC and tested within one week of collection.  Long term
storage should be at -20°C in aliquots to avoid repeated freezing
and thawing.  Do not store in self-defrosting freezer.


Avoid using contaminated sera as they may contain proteolytic
enzymes which will digest the substrate.  It is unnecessary to


heat inactivate serum specimens prior to testing; however, sera
that have been heat inactivated may be used.


When testing paired samples to look for evidence of recent
infection, the acute specimen should be obtained as soon as
possible after onset of illness and the convalescent specimen
obtained 7-14 days later.  Acute and convalescent specimens
must be tested simultaneously, in the same assay, looking for a
significant change in antibody titer between the paired sera.  If
the first specimen is obtained too late during the course of the
infection, a significant rise in the antibody titer may not be
detected.


PROCEDURE
MATERIALS PROVIDED
 1. EBV-VCA Antigen Substrate Slides
 2. Fluorescent Antibody Conjugate
 3. Positive Control Serum
 4. Negative Control Serum
 5. Phosphate Buffered Saline (PBS)
 6. Mounting Medium


MATERIALS REQUIRED BUT NOT PROVIDED
 1. One liter volumetric flask or one liter


graduated cylinder
 2. Distilled water - CAP Type one or equivalent
 3. One-liter screw capped container
 4. Disposable test tubes (12 x 75 mm or


comparable) and rack
 5. Disposable serological pipettes
 6. IgM separation system
 7. Calibrated pipettes to deliver 50 μl, 100 μl


and 200 μl, with disposable pipette tips
 8. Pasteur pipettes and bulbs
 9. Moist chambers


10. Plastic squeeze wash bottle
11. Coplin jars or staining dishes with slide racks
12. 24 x 60 mm #1 coverslips
13. Felt tip marking pen
14. Fluorescence microscope equipped with


a mercury or tungsten-halogen light
source, a 390-490nm excitation filter and
515-520nm barrier filter, and optics to
give a total magnification of 200X or
250X.  The excitation wavelength of
FITC is 490nm and the emission wavelength
is 520nm.


TEST PROCEDURE
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WARNINGS AND PRECAUTIONS (continued)
16. Sera used to prepare positive and negative controls have been


tested by an FDA approved method and found to be negative
(were not repeatedly reactive) for the presence of Hepatitis B
surface Antigen (HBsAg) and antibodies to Hepatitis C
(HepCAb) and HIV 1 & 2.  However, because no test method
can offer complete assurance of the absence to these or other
infectious agents, these reagents should be handled at the
Biosafety Level 2 as recommended for any potentially


infectious human serum or blood specimen in the
CDC/NIH manual "Biosafety in Microbiological and
Biomedical Laboratories," 1984 Edition.


17. The preservatives used in conjugate and controls are toxic if
ingested.  Azides may react with copper or lead plumbing to
form explosive metal azides.  When disposing, flush drains
with water to minimize build-up of azide and metal compounds.


The greatest source of error in IgM testing is interference by the
presence of pathogen specific IgG. This can occur in one of two
ways.


a. False Negative Reactions may occur due to high levels of
specific IgG blocking the IgM in the competition for antigenic
sites during the first step of the staining reaction.  The IgG, being
more avid that the IgM, will react with the antigenic sites first,
blocking the IgM from participating in the reaction.  The IgM
will then be washed away during the first wash, leaving nothing
for the anti-IgM conjugate to react with in step two of the
staining reaction resulting in a false negative reaction in the
presence of pathogen specific IgM.


b. False Positive Reactions may occur when Rheumatoid Factors are
present along with pathogen specific IgG antibodies.  Some
Rheumatoid Factors can be immunoglobulin M anti-IgG.
When specific IgG reacts with the antigenic sites during the first
step of the staining reaction, the Rheumatoid Factor anti-IgG will
then react with the bound IgG.  Rheumatoid Factor being an
antibody of the IgM class will then react with the anti-IgM
conjugate in step two of the staining reaction, resulting in a false
positive reaction in the absence of pathogen specific IgM.


It is, therefore, strongly recommended that each patient serum
specimen be pre-treated to remove any IgG interference by separating
the IgM from the IgG using any of the standard methodologies.14,15,16


Two such methodologies are ion exchange chromatography17 and
IgG immunoprecipitation.18,19







TEST PROCEDURE (continued)
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 1. SPECIMEN PREPARATION
        Separate IgM from IgG by treating patient serum to remove
        IgG as suggested above.


        Screening:
        It is recommended that screening be carried out at a 1:10 and
        1:40 dilution.20


        a.   Prepare a 1:10 dilution of each patient’s serum using one of
              the above treatments.
        b. Prepare a 1:40 dilution by adding 0.1 ml (100 μl) of the 1:10


dilution to 0.3 ml of PBS.


Semi-quantitation:
Serum dilutions are utilized to measure antibody titer.  Each
laboratory should establish its own titering protocol.  The
following twofold serial titration is suggested:


a. Prepare a 1:10 dilution of each patient’s serum using one of
the treatment methodologies mentioned above.  This will be
designated as tube #1.


b. Add 0.2 ml PBS to tubes #2, #3, #4, and #5.
c. Using a 200 μl pipette, transfer 0.2 ml (200 μl) from tube #1


to tube #2.  Mix.  Using a new tip for each dilution, transfer
0.2 ml (200 μl) from the second tube to the third, from the
third tube to the fourth, and from the fourth tube to the fifth,
mixing after each transfer.  This will give a twofold titration
with the following dilutions:


Tube #1 = 1:10 Tube #4 = 1:80
Tube #2 = 1:20 Tube #5 = 1:160
Tube #3 = 1:40


  2. SLIDE PREPARATION
Remove reagents and as many slides as are required from the
refrigerator or freezer and allow to equilibrate to room temperature
(20-25°C) for at least five minutes.  Remove slides from sealed foil
pouches being careful not to touch the antigen surface.  Identify
each slide using a felt tip marking pen.


  3. SPECIMEN APPLICATION
Using separate Pasteur pipettes, apply one drop (20-30 μl) of the
positive control, one drop (20-30 μl) of the negative control
and one drop (20-30 μl) of each patient serum dilution to
individual wells of the slide.  Do not touch the antigen surface
with the pipette while dropping.  Do not allow drops to mix, as
cross contamination of samples between wells could cause
erroneous results.


  4. INCUBATION 1
Incubate in a moist chamber at 35-37oC for 90 minutes.
NOTE: THE ANTIGEN MUST NOT BE ALLOWED TO


DRY DURING ANY OF THE FOLLOWING STEPS.
Nonspecific binding may occur if the reagent is
allowed to dry on the slide.


  5. RINSE 1
Remove slides from moist chamber and rinse GENTLY with PBS
using a squeeze wash bottle.  Do not focus the PBS stream directly
onto the wells.  To prevent cross contamination tilt slide first toward
wells 1-6 and, running a PBS stream along the midline of the slide,
allow the PBS to run off the top edge of the slide.  Then, tilt the slide
toward wells 7-12 and repeat this procedure, allowing the PBS to run
off the bottom edge of the slide.


  6. WASH 1
Place slides in Coplin jars or staining dishes and wash in two
changes of PBS for not less than five minutes or more than ten
minutes each, agitating gently at entry and prior to removal.


  7. CONJUGATE APPLICATION
Remove slides from the wash one at a time, shake off excess
PBS, dry around outside edges if necessary and return each
slide to the moist chamber.  Apply one drop of conjugate to
each well of each slide, making sure each well is completely
covered.


  8. INCUBATION 2
Incubate in a moist chamber at 35-37oC for 60 minutes.
Protect slides from excessive light.


  9. RINSE 2
Remove slides from moist chamber and rinse GENTLY with
PBS using a squeeze wash bottle.  As suggested in step 5., do
not focus PBS stream directly onto the wells.


10. WASH 2
Place slides in Coplin jars or staining dishes and wash in two
changes of PBS for not less than five minutes or more than ten
minutes each, agitating gently at entry and prior to removal.


11. COVERSLIP
Remove slides one at a time from last PBS wash, shake off
excess PBS and immediately add two to four drops of mounting
medium across the slide.  Tilt slide and rest the edge of the
coverslip against the bottom of the slide allowing the mounting
medium to form a continuous bead between the coverslip and
slide.  Gently lower the coverslip from the bottom of the slide
to the top, being careful to avoid air bubbles.  Drain excess
mounting medium by holding the edge of the slide against
absorbent paper.  Wipe off back of slide.


12. READ
Examine stained slides as soon as possible using a properly
equipped fluorescence microscope.  It is recommended that
slides be examined on the same day they are stained.  If any
delay is anticipated, store slides in the refrigerator (2-8°C) away
from direct light and read the following day.  Do not allow
mounting medium to dry between slide and coverslip.  If drying
should occur, add additional mounting medium or recoverslip slide.


FLUORESCENT INTENSITY GRADING
Fluorescent intensity may be semi-quantitated by following the
guidelines established by the Centers for Disease Control, Atlanta,
Georgia:21


4+ = Maximal fluorescence; brilliant yellow-green.
3+ = Less brilliant yellow-green fluorescence.
2+ = Definite but dull yellow-green fluorescence.
1+ = Very dim subdued fluorescence.


The degree of fluorescent intensity is not clinically relevant and has
only limited value as an indicator of titer.  Differences in fluorescence
microscope optics, filters and light sources  may result in differences
of 1+ or more fluorescent intensity when observing the same slide
using different microscopes.







QUALITY CONTROL
SPECIFICITY CONTROL
Both a positive and negative antibody control must be included
with each run.  These controls must be examined prior to
reading test samples and should demonstrate the following
results:


Negative Control
Using the Bion EBV-VCA NEGATIVE CONTROL SERUM
as provided with the Bion EBV-M (VCA) ANTIBODY TEST
SYSTEM, the infected cells should exhibit less than
1+ fluorescence and appear reddish-orange due to the
counterstain.


Positive Control
Using the Bion EBV-VCA POSITIVE IgM CONTROL SERUM
as provided with the Bion EBV-M (VCA) ANTIBODY
TEST SYSTEM, EBV infected cells should exhibit solid
fluorescent staining of the entire cell at an intensity of 3+ or
greater.  Approximately 10% of the cells should exhibit this
specific staining pattern with the uninfected cells staining
reddish-orange due to the counterstain.


Each control must demonstrate the expected reaction in order
to validate the test.  If the controls fail to appear as described
above, the test results should not be reported and the test
should be repeated.  If upon repeat testing the controls still
fail to show the proper reaction, do not report test results.


SENSITIVITY CONTROL
A titered control included with each run tests substrate
sensitivity, as well as, checks technique, conjugate quality and
the microscope optical system.  The endpoint titer of each lot
of Bion EBV-VCA IgM CONTROL SERUM must be
determined.  There must not be more than a twofold
difference (+/-) in titer from the stated endpoint.  Each run
should include the endpoint dilution, one twofold dilution
above and one twofold dilution below the endpoint dilution.
The more concentrated dilution should be positive and the less
concentrated dilution negative.  If the control does not behave
as described, the test results are invalid and the tests should
be repeated.  If the control again fails to show the proper
reaction upon repeat testing, do not report the test results.


READING OF TEST RESULTS
NEGATIVE


A serum dilution is considered negative for EBV-VCA IgM
antibodies if the cells exhibit less than 1+ fluorescence and
appear reddish-orange due to the counterstain, or if the
fluorescence observed is not the specific staining pattern of
EBV-VCA.


A sample is considered negative for EBV-VCA IgM
antibodies if it exhibits less than 1+ fluorescence at a serum
dilution of 1:10 and all greater dilutions, or if the fluorescence
observed is not the specific staining pattern of EBV-VCA.


  ... Negative samples may exhibit fluorescent staining of
the infected cells slightly greater than the Negative
Control, but less than 1+.


  ... Nonspecific staining of all cells observed in some sera
at low dilutions is most likely due to the presence of
autoantibodies against cellular components in either the
nucleus or cytoplasm.


  ... Staining of areas other than the viral infected cells
should be interpreted as negative and attention should
be directed to specific steps in the staining method
(e.g., RINSE and WASH steps).


POSITIVE


A serum dilution is considered positive for EBV-VCA IgM
antibodies if, at an intensity of 1+ or greater, there is  well
defined specific fluorescent staining in the EBV-VCA


infected cells.  The EBV-VCA fluorescent staining pattern
consists of solid staining of the entire cell.  The number of
cells exhibiting a positive staining reaction and the type of
fluorescent staining pattern should closely approximate that
seen in the Positive Control.


A sample is considered positive for EBV-VCA IgM
antibodies if it exhibits the characteristic EBV-VCA
staining pattern with a fluorescent intensity of 1+ or greater
at a serum dilution of 1:10 or greater.


NOTE: Each field should contain cells that exhibit no
apple-green fluorescence.  Should most of the cells
in the patient test wells fluoresce apple-green in the
nucleus and/or cytoplasm, an autoimmune staining
reaction due to the presence of autoantibodies
should be considered.22,23  It is recommended that
such samples be diluted beyond the interference for
better interpretation.  It is possible that autoantibody
staining may mask specific staining such that an
interpretation cannot be made.  Should this occur,
test results should be reported as “Unable to interpret
due to the presence of interfering antibodies.”


TITRATION
If a semi-quantitative titration is performed, the result
should be reported as the reciprocal of the last dilution in
which 1+ apple-green fluorescent intensity of the specific
staining pattern is detected.
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TROUBLESHOOTING
Possible solutions to problems that may occur in immunofluorescent assays are discussed in an accompanying brochure entitled
“TROUBLESHOOTING IN IMMUNOFLUORESCENCE”.


INTERPRETATION OF RESULTS
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NOTE:  1. Demonstration of elevated EBV-VCA IgG titers and no antibody to Epstein-Barr Nuclear Antigen (EBNA) by
anticomplement immunofluorescence (ACIF) in conjunction with a positive EBV-VCA IgM result improves the specificity of
serological diagnosis.6


 2. Low levels of EBV-VCA IgM may be present in cases of reactivated EBV infection.  It is usually of low titer, especially
after treatment to absorb rheumatoid factor.  It is controversial whether it is virus-specific IgM or a nonspecific reaction.
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b = Early Antigen, Diffuse d = Epstein-Barr Nuclear Antigen
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To investigate the relative sensitivity and specificity of the Bion EBV-M
(VCA) ANTIBODY TEST SYSTEM, one hundred serum specimens were
compared qualitatively and sixteen serum specimens were compared
semi-quantitatively with another commercially available indirect fluores-
cent EBV-VCA Antibody Test System.


As summarized in TABLE 1, there were initially three discrepant results
between the BION test system and the commercial test system.  Of these
three specimens, the BION test system resulted in a “positive” result; the
commercial test system resulted in 2 of these specimens as “negative”
(by duplicate readers) and one specimen as “positive” by one reader and
“negative” by the second reader.  These three specimens were sent to an
outside Reference Laboratory where they were determined as “positive”.
Therefore, screening at only one dilution on some systems may result in a
false negative result due to prozone reactions.  No prozone reaction
problems


SPECIFIC PERFORMANCE CHARACTERISTICS
were demonstrated using the Bion EBV-M (VCA) ANTIBODY TEST
SYSTEM.34


TABLE 1 - SUMMARY OF RELATIVE COMPARISON TESTING


TIKNOIB
evitaleR
ytivitisneS


evitaleR
yticificepS


evitisoP evitageN %001 %69


TIKREHTO
evitisoP 23 0 23/23


evitageN *)1(2 56 86/56


* When titered, these 3 specimens were also positive by an outside Reference
Laboratory.


LIMITATIONS OF THE PROCEDURE
 1. EBV-VCA IgM antibody test results should be used in conjunction with


information available from clinical evaluation and other diagnostic
information.


  2. The presence of Rheumatoid Factor (RF) in serum may cause a false
positive reaction if pathogen specific IgG is also present.  Routine RF
tests may not be sensitive enough to detect small amounts of RF which
exist within the normal range, but are sufficient to cause a false positive
reaction in the more sensitive IFA technique.14,15,16  Therefore, all sera
should be treated by ion exchange chromatography17 or IgG
immunoprecipitation18,19 before testing to eliminate possible RF
interference.


  3. High titers of viral specific IgG when present in the patient serum may
compete with the pathogen specific IgM for the antigen sites, resulting
in a false negative IgM reaction.14,15,16  Therefore, all sera should be
treated by ion exchange chromatography17 or IgG immunoprecipitation18,19


before testing to avoid this possible problem.
  4. Two methods such as immunoprecipitation and ion exchange


chromatography have been commonly used for neutralizing or removing
possibly interfering IgG antibodies prior to testing for specific IgM
antibodies in IFA tests.  Immunoprecipitation neutralizes all classes of
IgG while not affecting the IgM levels; however, high levels of IgG may
need to be treated with proportionally increased amounts of the
precipitating reagent.  Ion exchange chromatography will only eliminate
IgG subclasses 1,2 and 3 with subclass 4 (usually less than 5% of the
total IgG) remaining in the fraction with the IgM.  Also, only a portion
of the IgM antibodies can be recovered.34


  5. A negative test result does not necessarily rule out a current or recent
infection.27  The specimen may have been collected too early in the
disease before demonstrable antibody is present; or, the specimen may
have been collected too late in the disease after the antibody level is no
longer detectable.


  6. Test results on specimens from immunosuppressed patients and
pregnant women may be difficult  to interpret.


  7. Positive test results may not be valid in persons who have received
blood transfusions or various blood products within the past several
months.


  8. Antinuclear antibodies (ANA) present in serum may interfere with the
EBV-VCA IFA test.  They can be differentiated from EBV-VCA
staining in that ANAs stain the nuclei in all cells; whereas, EBV-VCA
antibodies exhibit staining only in the 10% infected cells.22


  9. Cytoplasmic fluorescence in the majority of the cells may be due to the
presence of antimitochondrial antibodies (AMA) often seen in primary
biliary cirrhosis.23  They can be differentiated from EBV-VCA staining
in that AMA will stain the cytoplasm of all cells; whereas, EBV-VCA
antibodies exhibit staining only in the 10% infected cells.


10. Endpoint reactions may vary between laboratories due to differences in
type or condition of fluorescence microscope employed, diluting
apparatus, IgG/IgM separation methods, as well as the experience level
of personnel performing the assay.


11. If both the positive and negative control substrate cells are not visible
when viewed using the fluorescence microscope, it may be necessary to
replace or realign the light source and check the specific filters.


12. Cell culture substrate slides may exhibit nonspecific fluorescence due
to contamination of antibodies or PBS rinse-wash solutions with
bacteria or fungi.  It is very important that personnel reading the
staining results have experience in fluorescence microscopy.


13. Because of the possibility of contamination of cord blood with maternal
IgM, it is prudent to confirm positive viral IgM antibody results on cord
blood samples by testing a follow-up specimen from the infant,
preferably within the first five days of life.29


SPECIFIC LIMITATIONS OF THE EBV ASSAY
  1. Positive test results require careful interpretation since false positive


reactions or heterotypic IgM responses may occur with sera from
patients with Cytomegalovirus (CMV) infection.28,29,30


  2. Heterotypic IgM antibody responses to EBV in CMV infections have
been reported.31  Reactivation of latent EBV would seem to be a
possible mechanism.29


  3. A false negative result may occur due to a prozone reaction particularly
if screening at only one low dilution such as 1:10.20,32


EXPECTED VALUES
In the absence of antibodies specific for EBNA as determined by ACIF, the
presence of EBV-VCA IgM antibodies, determined by the IFA method, is
highly suggestive of acute EBV infection, since these antibodies are found
early in the illness in approximately 90% of the cases, and are usually not
present in the general population.33  These antibodies are present in both
symptomatic and asymptomatic acute EBV infections, and are found in both
heterophile positive and heterophile negative patients.  EBV-VCA IgM


antibodies in IM peak 3-4 weeks after onset, and decline to undetectable
levels in 8-10 weeks.33


One study reported that 90-97% of patients with IM developed EB virus
specific antibodies.  In addition, 85% of the patients studied possessed EB
virus IgM antibodies one month after onset of the illness, 40% after three
months, 10% after nine months, and the EB-virus IgM antibodies had
disappeared by 19 months after onset of the illness.28







SPECIFIC PERFORMANCE CHARACTERISTICS (continued)
TABLE 3 - SUMMARY OF HERPES GROUP SPECIFICITY STUDY


fo.oN
.cepS


VBE 1VSH 2VSH VMC VZV


9 0821-061 01< 01< 01< 01<


1 0821 01< 01< *01 01<


01 01< 023-08 061-02 01< 01<


9 01< 01< 01< 061-01 01<


1 **08 01< 01< 046 01<


7 01< 01< 01< 01< 023-04


1 > **08 *02 *02 01< 046


1 01< *02 *02 01< 08


1 *02 01< 01< 01< 08


In addition, sixteen serum specimens were tested semi-quantitatively on both the BION test
system and the other commercial test system to investigate the relative sensitivity of the
Bion EBV-M (VCA) ANTIBODY TEST SYSTEM.  As summarized in TABLE 2, all sixteen
specimens ranging in tier from less than 1:10 to 1:1280 agreed with no more than one
twofold difference (+/-) in titer with both systems.  The tables represent results from two
independent readers.  If the readers differed, both results are given.34


TABLE 2 - SUMMARY OF RELATIVE SENSITIVITY TESTING


#.cepS NOIB rehtO #.cepS NOIB rehtO


1 01< 01< 9 061 061/08


2 01< 01< 01 061 061/04


3 01< 01< 11 061 061/08


4 01< 01< 21 023/061 061/08


5 01< 01< 31 046/023 023/061


6 02/01 01 41 046/023 046/023


7 04/01 02/01 51 046 046/023


8 04/01 04/01 61 046 0821/046


Interlot and intralot precision of the Bion EBV-M (VCA) ANTIBODY TEST SYSTEM was
evaluated by testing eleven serum specimens (4 negative and 7 positive over a range of
titers) using five different lot numbers of slides, as well as, testing them four times on slides
from the same lot.  There was no more than a twofold difference (+/-) in titer between any of
the comparison testings, which is within the confidence limits of this methodology.
None of the tests vacillated between a positive or a negative result.34


In addition, a cross-reactivity study of IgM tests done by IFA was conducted to insure that
IgM antibodies to one virus would exhibit no specificity for other antigen substrates.
A total of 40 serum specimens were treated to separate IgG and IgM and then tested for IgM.
Ten specimens had IgM antibodies to EBV; ten specimens had IgM antibodies to HSV; ten
specimens had IgM antibodies to CMV, and ten specimens had IgM antibodies to VZV.
These specimens were then tested against all five antigen substrates.


As shown in TABLE 3, there did not appear to be any specific pattern of cross-reactions
between antibodies of any one virus against the other four antigens except between HSV
types 1 and 2.  There were some multiple positive results.  Some with comparatively low
titers (*) may be of little or questionable significance while others had higher titers (**)
which may be of importance.34


Several limitations must be kept in mind when interpreting IgM serology tests.  This is true even
after separation treatment of IgG and IgM eliminates the problems of Rheumatoid Factors and
competitive IgG binding.  IgM specific antibody responses can occur not only with primary
infection but can be attributed to reactivation or reinfection particularly in CMV, HSV, EBV and
VZV infections.15,30  It is also well known that dual infections can occur and have been reported
between several members of the Herpesvirus Group.32,35,36,37  In addition, with some viruses such as
CMV and EBV, IgM specific antibodies may continue for many months.  Thus, a person may have
residual IgM from one infection and become infected with a different agent.15,30  It is not uncommon
for one childhood infection to follow closely after another.  Also, an infection with a new agent
may cause an anamnestic response in IgM from the recent previous infection.38  Therefore,
requesting a convalescent specimen looking for a change in antibody levels between paired
specimens may help to clarify the actual current infection from the previous past infection.


IgM serology performed by IFA is very attractive since it combines specificity with sensitivity and in
most cases only a single serum sample is required.  However, the need for careful interpretation of
the significance of positive IgM tests in relationship to patients’ clinical situations must be
emphasized.  It is essential to have an awareness of understanding of the many problems associated
with IgM testing to avoid the many pitfalls that can trap the most experienced of workers.  IgM
results must always be interpreted with caution.34
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HSV1-G OR HSV2-G
ANTIBODY TEST  SYSTEM


SYMBOL DEFINITIONS
= Consult Directions for Use = In Vitro Diagnostic Reagent


= Store Away From Direct Light         = Positive Control


= Storage Temperature         = Negative Control


= Expiration Date   = Endpoint Titer


= Number of Tests = Code Number


= Amount = Lot Number


= Single Use Only


INTENDED USE
The Bion HSV1-G or HSV2-G (Herpes Simplex Virus types 1 or 2)
ANTIBODY TEST SYSTEM is an indirect fluorescent
antibody assay for the qualitative and/or semi-quantitative
determination of HSV IgG antibodies in human serum.
The Bion HSV1-G and HSV2-G ANTIBODY TEST SYSTEMS
are intended for use as an aid in the diagnosis of primary
infection, reinfection or reactivation of the latent virus, and also
as a determination of immunological experience with HSV.


SUMMARY AND EXPLANATION
Herpes Simplex Virus types 1 and 2 produce infections which are
expressed in a variety of clinical manifestations ranging from mild
stomatitis to disseminated and fatal disease.  The more common
clinical manifestations include gingivostomatitis, keratitis,
conjunctivitis,  vesicular skin eruptions, aseptic meningitis,
neonatal herpes, encephalitis, genital tract infections, and
disseminated primary infection.1  Primary infections are usually
asymptomatic.  However, when clinical symptoms do occur, the
most common sign of infection in children under five years of age is
acute stomatitis,2 and in older individuals is acute pharyngitis,
tonsillitis, or genital lesions.3  The primary infection  is followed by
a lifelong latent infection.  The virus persists in the sensory ganglia
and can be reactivated to cause recurrent disease in a localized area
of the body such as the urogenital tract, skin, lips, or cornea.4


Recurrent HSV infections are usually self-limiting, but more serious
infection can occur in the immunologically compromised patient
and in the newborn.5


A newborn infant can become infected when passing through an
infected birth canal at the time of birth, or postnatally from the
mother or from nonmaternal contacts.  Newborn HSV infection can
range from a mild localized infection of the eyes or skin to a fatal
disseminated infection of multiple organs such as liver, adrenals or
brain.6


Immunosuppressed patients as well as patients suffering from
burns, eczema or other skin disorders are at greater risk for
developing severe or prolonged HSV infection which may spread
down the respiratory or gastrointestinal tracts resulting in
tracheobronchitis, pneumonia, or esophagitis.7


Two immunologically distinct types of HSV, type 1 and type 2, share
common antigens, so antibodies formed in response to stimulation
by one viral type usually cross react with the other.  HSV type 1 is
generally associated with oral infections and lesions above the
waist,  whereas HSV type 2 is generally associated with genital
infections and lesions below the waist.  This distinction, however, is not
completely specific, as    either viral type has been isolated from oral and
genital infections.8


Detection of antibodies to HSV can be useful in determining past
infection.5  Testing of paired sera can be helpful in the diagnosis of
primary HSV infections and in some cases of reactivated or recurrent
infection.9,10  HSV antibodies reach their peak titer four to six weeks
following initial infection, then decline to stable levels which persist
thereafter.11  IgM antibodies to HSV in a single serum usually reflect
an active HSV infection, although not necessarily a primary one.10


Herpes encephalitis should be considered in the presence of a high
HSV antibody titer in cerebrospinal fluid.11,12


Although IgG serological assays can detect both type 1 and type 2
antibodies, they generally cannot be used to determine which HSV type
is the infecting virus due to the significant amount of cross reactivity
between these two viral types.28  However, in IgM assays although
many times both HSV types 1 and 2 antibodies are detected, sometimes
only HSV type 2 antibody is found.28  Therefore, one substrate type
must not be used in IgM assays to detect both HSV type 1 and type 2
infections, particularly in the early primary stage of disease.
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Bion HSV-G
KITS AND REAGENTS


KITS and KIT COMPONENTS              CODE NO.


HSV-1 IgG Antibody 120 Test Kit              HS1G-120
HSV-2 IgG Antibody 120 Test Kit              HS2G-120
HSV-1 Substrate Slide, twelve wells              HS1-3012
HSV-2 Substrate Slide, twelve wells              HS2-4012
HSV IgG Positive Control Serum, 0.5 ml              HSG-3520
HSV Negative Control Serum, 0.5 ml              HSN-3510
Conjugate, IgG with Counterstain, 3.5 ml              CCG-9972
Mounting Medium, 3.5 ml              MM-9985
PBS Packet, One Liter              PBS-9990
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PRINCIPLE OF THE IFA PROCEDURE
The Bion HSV-G ANTIBODY TEST SYSTEMS utilize the indirect
fluorescent antibody assay method first described by Weller and
Coons13 and further developed by Riggs, et al.14  The procedure is
carried out in two basic reaction steps:


Step 1 - Human serum is reacted with the antigen substrate.  Antibodies, if
present, will bind to the antigen forming stable antigen-antibody
complexes.  If no antibodies are present, the complexes will not
be formed and serum components will be washed away.


Step 2 - Fluorescein labeled antihuman IgG antibody is added to the
reaction site which binds with the complexes formed in step
one.  This results in a positive reaction of bright apple-green
fluorescence when viewed with a properly equipped fluorescence
microscope.  If no complexes are formed in step one, the
fluorescein labeled antibody will be washed away, exhibiting
a negative result.


REAGENTS
HSV ANTIGEN SUBSTRATE SLIDES


Ten individually foil-wrapped twelve well slides with a mixture of
HSV infected and uninfected human diploid fibroblast cells
(foreskin) fixed onto each well.  The cells are infected with either
HSV 1 (Strain F1) or HSV 2 (Strain G).  Each well contains an
average of 10-50% infected cells per 200X field.  Stable in sealed
foil pouch at 8°C, or lower, until labeled expiration date.


POSITIVE CONTROL SERUM
One vial containing 0.5 ml HSV positive IgG human control serum
with protein stabilizer and 0.005% thimerosal.  Stable at 2-8°C
until labeled expiration date.


NEGATIVE CONTROL SERUM
One vial containing 0.5 ml HSV negative human control serum with
protein stabilizer and 0.005% thimerosal.  Stable at 2-8°C until
labeled expiration date.


MOUNTING MEDIUM
One dropper vial containing 3.5 ml phosphate buffered glycerol
of pH 7.4 ± 0.2.  Stable at 2-8°C until labeled expiration date.


FLUORESCENT ANTIBODY CONJUGATE
Two ready to use dropper vials, each containing 3.5 ml fluorescein
isothiocyanate labeled goat antihuman IgG (heavy chain specific)
with 0.01% Evans Blue counterstain, protein stabilizer, less than
0.1% sodium azide and 0.001% thimerosal added.  Stable at 2-8°C
away from direct light until labeled expiration date.


PHOSPHATE BUFFERED SALINE (PBS)
Two one-liter packets of dry PBS.  Stable in sealed packet at
25°C, or lower, until labeled expiration date.


BUFFER PREPARATION
Place contents of a one-liter PBS packet into a one-liter  volumetric
flask, add *distilled water to the one-liter mark, mix and leave
several hours or overnight to dissolve.  Reconstituted buffer should
have a pH of 7.4 ± 0.2.  Adjust with 1N NaOH or 1N HCL if pH
value is outside the stated range.  Store in a clean screw capped
bottle at 25°C or lower.  Stable until labeled expiration date
provided no gross contamination is seen.  Do not use if pH changes,
if the solution turns cloudy, or if a precipitate forms.


* Use deionized water with caution, as pH of this type of water may vary
   causing the pH of PBS to become unstable upon prolonged storage.


WARNINGS AND PRECAUTIONS
  1. For in vitro diagnostic use. Thus, only staff trained in


methods of  in vitro diagnostics may perform the test.
  2. Substrate slides are for single use only and must not be


used more than once.
  3. Care should be taken when handling substrate slides due to


sharp edges.
  4. The antigenic substrates have been fixed in acetone and


contain no detectable live Herpes Simplex Virus.  However,
they should be handled and disposed of as any potentially
biohazardous laboratory material.


  5. Do not remove slides from pouches until ready for testing.  Do not
use if pouch has been punctured, as indicated by a flat pouch.


  6. All reagents should be brought to room temperature
(20-25°C) prior to use.


  7. Abnormal test results may be seen if the antigen substrate
slides are allowed to dry during the staining procedure.


  8. Refrigeration (2-8°C) of kit immediately upon arrival will
insure stability until labeled expiration date.


  9. Reagents should not be used beyond stated expiration date.


11. Do not expose conjugate to strong light during storage or use.
12. Avoid microbial contamination of all reagents involved in


the testing procedure or incorrect results may occur.
13. Incubation times or temperatures other than those specified


may give erroneous results.
14. Reusable glassware must be washed and thoroughly rinsed


free of detergents.
15. Care should be taken to avoid splashing and generation of aerosols.
16. Previously frozen specimens after thawing should be


thoroughly mixed prior to testing. It is recommended that
sera freeze thawed no more than one time. If repeated testing
is required, it is suggested that specimen be aliquoted.


17. Patient samples, as well as all materials coming into contact with
them, should be handled at the Biosafety Level 2 as recommended
for any potentially infectious human serum or blood specimen
in the CDC/NIH manual “Biosafety in Microbiological and
Biomedical Laboratories”, 1984 Edition.  Never pipette by
mouth.  Avoid contact with skin and mucous membranes.
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When used undiluted as provided, specific fluorescent intensity of
3+ or greater should be seen. Optionally, the positive control can
be titered to endpoint. If titered, the control should be serially
diluted in PBS. When the control has been tested for the endpoint
titer by  Bion, an endpoint titer is printed on the positive control
vial. Due to variations within each laboratory (fluorescent
microscope, etc.), each laboratory should establish its own mean
titer for each lot of positive control (generally + one dilution from
stated endpoint).


The control is intended to be used undiluted as provided. The
staining should exhibit less than 1+ fluorescence.


10. Substitution of components other than those provided may
yield inconsistent results.







SPECIMEN COLLECTION
Blood should be collected fasting or at least one hour after meals
to avoid lipemic serum, as excess lipids may produce a “film”
over the substrate.  Aseptically collect 5-8 ml of blood by
venipuncture.  Allow the blood to clot at room temperature
(20-25°C) before separating serum to avoid hemolysis which
could interfere with test results.  Specimens should be stored
refrigerated at 2-8°C and tested within one week of collection.
Long term storage should be at -20°C in aliquots to avoid repeated
freezing and thawing.  Do not store in self-defrosting freezer.


Avoid using contaminated sera as they may contain proteolytic
enzymes which will digest the substrate.  It is unnecessary to


heat inactivate serum specimens prior to testing; however, sera
that have been heat inactivated may be used.


When testing paired samples to look for evidence of recent
infection, the acute specimen should be obtained as soon as
possible after onset of illness and the convalescent specimen
obtained 7-14 days later.  Acute and convalescent specimens
must be tested simultaneously, in the same assay, looking for a
significant change in antibody titer between the paired sera.  If
the first specimen is obtained too late during the course of the
infection, a significant rise in the antibody titer may not be
detected.


PROCEDURE
MATERIALS PROVIDED
 1. HSV-1 Antigen Substrate Slides or


HSV-2 Antigen Substrate Slides
 2. Fluorescent Antibody Conjugate
 3. Positive Control Serum
 4. Negative Control Serum
 5. Phosphate Buffered Saline (PBS)
 6. Mounting Medium


MATERIALS REQUIRED BUT NOT PROVIDED
 1. One liter volumetric flask or one liter


graduated cylinder
 2. Distilled water - CAP Type one or equivalent
 3. One-liter screw capped container
 4. Disposable test tubes (12 x 75 mm or


comparable) and rack
 5. Disposable serological pipettes
 6. Calibrated pipettes to deliver 50 μl, 100 μl


and 200 μl, with disposable pipette tips
 7. Pasteur pipettes and bulbs
 8. Moist chambers


  9. Plastic squeeze wash bottle
10. Coplin jars or staining dishes with slide racks
11. 24 x 60 mm #1 coverslips
12. Felt tip marking pen
13. Fluorescence microscope equipped with a


mercury or tungsten-halogen light source, a
390-490nm excitation filter and 515-520nm
barrier filter, and optics to give a total
magnification of 200X or 250X.  The
excitation wavelength of FITC is 490nm
and the emission wavelength is 520nm.


TEST PROCEDURE
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     c. Using a 100  μl pipette, transfer 0.1 ml (100 μl) from tube
#1 to tube #2.  Mix.  Using a new tip for each dilution,
transfer 0.1 ml (100 μl) from the second tube to the third,
from the third tube to the fourth, and from the fourth tube
to the fifth, mixing after each transfer.  This will give a
fourfold titration with the following dilutions:


Tube #1 = 1:10
Tube #2 = 1:40
Tube #3 = 1:160
Tube #4 = 1:640
Tube #5 = 1:2560


  1. SPECIMEN PREPARATION
Screening:
Prepare a 1:10 dilution of each patient’s serum by adding
0.05 ml (50 μl) of patient’s serum to 0.45 ml of PBS.


Semi-quantitation:
Serum dilutions are utilized to measure antibody titer.  Each
laboratory should establish its own titering protocol.  The
following fourfold serial titration is suggested:


a. Prepare a 1:10 dilution of each patient’s serum by adding
0.05 ml (50 μl) of patient’s serum to 0.45 ml of PBS in
tube #1.


       b. Add 0.3 ml PBS to tubes #2, #3, #4 and #5.


        potentially infectious human serum or blood specimen in the
CDC/NIH manual "Biosafety in Microbiological and Biomedical
Laboratories," 1984 Edition.


17. The preservatives used in conjugates and controls are toxic
if ingested.  Azides may react with copper or lead plumbing
to form explosive metal azides. When disposing, flush drains with
water to minimize build-up of azide and metal compounds.


16. Sera used to prepare positive and negative controls have
been tested by an FDA approved method and found to be
negative (were not repeatedly reactive) for the presence of
Hepatitis B surface Antigen (HBsAg) and antibodies to
Hepatitis C (HepCAb) and HIV 1 & 2.  However, because no
test method can offer complete assurance of the absence to
these or other infectious agents, these reagents should be
handled at the Biosafety Level 2 as recommended for any


WARNINGS AND PRECAUTIONS (continued)







TEST PROCEDURE (continued)
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  8. INCUBATION 2
Incubate in a moist chamber at room temperature
(20-25°C) for 30 minutes.  Protect slides from excessive
light.


  9. RINSE 2
Remove slides from moist chamber and rinse GENTLY
with PBS using a squeeze wash bottle.  As suggested in
step 5., do not focus PBS stream directly onto the
wells.


10. WASH 2
Place slides in Coplin jars or staining dishes and wash
in two changes of PBS for not less than five minutes or
more than ten minutes each, agitating gently at entry
and prior to removal.


11. COVERSLIP
Remove slides one at a time from last PBS wash, shake
off excess PBS and immediately add two to four drops
of mounting medium across the slide.  Tilt slide and
rest the edge of the coverslip against the bottom of the
slide allowing the mounting medium to form a continuous
bead between the coverslip and slide.  Gently lower the
coverslip from the bottom of the slide to the top, being
careful to avoid air bubbles.  Drain excess mounting
medium by holding the edge of the slide against
absorbent paper.  Wipe off back of slide.


12. READ
Examine stained slides as soon as possible using a
properly equipped fluorescence microscope.  It is
recommended that slides be examined on the same day
they are stained.  If any delay is anticipated, store
slides in the refrigerator (2-8°C) away from direct light
and read the following day.  Do not allow mounting
medium to dry between slide and coverslip.  If drying
should occur, add additional mounting medium or
recoverslip slide.


FLUORESCENT INTENSITY GRADING
Fluorescent intensity may be semi-quantitated by
following the guidelines established by the Centers
for Disease Control, Atlanta, Georgia:15


4+ = Maximal fluorescence; brilliant yellow-green.
3+ = Less brilliant yellow-green fluorescence.
2+ = Definite but dull yellow-green fluorescence.
1+ = Very dim subdued fluorescence.


The degree of fluorescent intensity is not clinically
relevant and has only limited value as an indicator of
titer.  Differences in fluorescence microscope optics,
filters and light sources may result in differences of
1+ or more fluorescent intensity when observing the
same slide using different microscopes.


 2.  SLIDE PREPARATION
      Remove reagents and as many slides as are required
     from the refrigerator or freezer and allow to equilibrate
      to room temperature (20-25°C) for at least five
     minutes.  Remove slides from sealed foil pouches
     being careful not to touch the antigen surface.  Identify
      each slide using a felt tip marking pen.


 3.  SPECIMEN APPLICATION
Using separate Pasteur pipettes, apply one drop
(20-30μl) of the Positive Control, one drop (20-30 μl) of
the Negative Control and one drop (20-30 μl) of each
patient serum dilution to individual wells of the slide.
Do not touch the antigen surface with the pipette while
dropping.  Do not allow drops to mix, as cross
contamination of samples between wells could cause
erroneous results.


 4. INCUBATION 1
Incubate in a moist chamber at room temperature
(20-25°C) for 30 minutes.


NOTE: THE ANTIGEN MUST NOT BE
ALLOWED TO DRY DURING ANY OF
THE FOLLOWING STEPS.
Nonspecific binding may occur if the
reagent is allowed to dry on the slide.


  5. RINSE 1
Remove slides from moist chamber and rinse GENTLY
with PBS using a squeeze wash bottle.  Do not focus
the PBS stream directly onto the wells.  To prevent
cross contamination tilt slide first toward wells 1-6
and, running a PBS stream along the midline of the
slide, allow the PBS to run off the top edge of the slide.
Then, tilt the slide toward wells 7-12 and repeat this
procedure, allowing the PBS to run off the bottom edge
of the slide.


  6. WASH 1
Place slides in Coplin jars or staining dishes and wash
in two changes of PBS for not less than five minutes or
more than ten minutes each, agitating gently at entry
and prior to removal.


  7. CONJUGATE APPLICATION
Remove slides from the wash one at a time, shake off
excess PBS, dry around outside edges if necessary and
return each slide to the moist chamber.  Apply one drop
of conjugate to each well of each slide, making sure
each well is completely covered.







QUALITY CONTROL
SPECIFICITY CONTROL
Both a positive and negative antibody control must be included with
each run.  These controls must be examined prior to reading test
samples and should demonstrate the following results:


Negative Control
Using the Bion HSV NEGATIVE CONTROL SERUM as provided
with the Bion HSV1-G or HSV2-G ANTIBODY TEST SYSTEM, the
infected cells should exhibit less than 1+ fluorescence and appear
reddish-orange due to the counterstain.


NOTE: HSV infection (generally HSV type 1) of an in vitro cell  culture
induces Fc-IgG receptors in the cytoplasm of infected cells.
IgG antibody from the negative control attaches to these Fc
receptor sites which then react with antihuman IgG conjugate
and appear as fluorescent perinuclear cytoplasmic inclusions in
these cells.16  This type of staining should be interpreted as
negative for HSV antibodies.


Positive Control
Using the Bion HSV POSITIVE IgG CONTROL SERUM as provided
with the Bion HSV1-G or HSV2-G ANTIBODY TEST SYSTEM, HSV
infected cells should exhibit well defined specific fluorescent staining at
an intensity of 3+ or greater. The HSV fluorescent staining pattern
consists of nuclear inclusions and/or homogeneous staining of


both the nucleus and cytoplasm.  Infected cells tend to lose individual
definition and merge together forming patches (foci) of positive
staining.  Approximately 10-50% of cells should exhibit this specific
staining pattern with the uninfected cells staining reddish-orange due
to the counterstain.


Each control must demonstrate the expected reaction in order to
validate the test.  If the controls fail to appear as described above, the
test results should not be reported and the test should be repeated.  If
upon repeat testing the controls still fail to show the proper reaction, do
not report test results.


SENSITIVITY CONTROL
A titered control included with each run tests substrate sensitivity, as
well as, checks technique, conjugate quality and the microscope optical
system.  The endpoint titer of each lot of Bion HSV POSITIVE IgG
CONTROL SERUM must be determined.  There must not be more than a
twofold difference (+/-) in titer from the stated endpoint.  Each run should
include the endpoint dilution, one fourfold dilution above and one
fourfold dilution below the endpoint dilution.  The more concentrated
dilution should be positive and the less concentrated dilution negative.  If
the control does not behave as described, the test results are invalid and
the tests should be repeated.  If the control again fails to show the proper
reaction upon repeat testing, do not report the test results.


READING OF TEST RESULTS
NEGATIVE
A serum dilution is considered negative for HSV IgG antibodies if
the cells exhibit less than 1+ fluorescence and appear
reddish-orange due to the counterstain, or if the fluorescence
observed is not the specific staining pattern of HSV.


A sample is considered negative for HSV IgG antibodies if it
exhibits less than 1+ fluorescence at a serum dilution of 1:10
and all greater dilutions, or if the fluorescence observed is not
the specific staining pattern of HSV.


  ... Negative samples may exhibit fluorescent staining of the
infected cells slightly greater than the Negative Control, but
less than 1+.


  ... Nonspecific staining of all cells observed in some sera at low
dilutions is most likely due to the presence of autoantibodies
against cellular components in either the nucleus or cytoplasm.


  ... Staining of areas other than the viral infected cells should be
interpreted as negative and attention should be directed to
specific steps in the staining method (e.g., RINSE and WASH
steps).


NOTE: HSV infection of in vitro cell cultures (generally HSV type 1)
can induce Fc-IgG receptors in the cytoplasm of infected cells
which inexperienced personnel may interpret falsely as
positive readings when doing IgG assays.  IgG antibody from
the patient attaches to these Fc receptor sites which then react
with antihuman IgG conjugate and appear as fluorescent
perinuclear cytoplasmic inclusions just outside the nuclear
membrane of these cells.16  This can be differentiated from the
specific HSV fluorescent staining of nuclear inclusions and/or
homogeneous staining of both the nucleus and cytoplasm.  The
perinuclear FC-IgG receptor site staining should be interpreted
as negative for HSV antibodies.


POSITIVE
A serum dilution is considered positive for HSV IgG antibodies if,
at an intensity of 1+ or greater, there is well defined specific
nuclear inclusions and/or homogeneous nuclear and cytoplasmic
fluorescent staining in the HSV infected cells.  This pattern is
exhibited in 10-50% of the cells with the remaining uninfected
cells staining reddish-orange due to the counterstain.  The
number of cells exhibiting a positive staining reaction and the
type of fluorescent staining pattern should closely approximate
that seen in the Positive Control.


A sample is considered positive for HSV IgG antibodies if it
exhibits the characteristic HSV staining pattern with a fluorescent
intensity of 1+ or greater at a serum dilution of 1:10 or greater.


NOTE: Each field should contain cells that exhibit no apple-green
fluorescence.  Should most of the cells in the patient test wells
fluoresce apple-green in the nucleus and/or cytoplasm, an
autoimmune staining reaction due to the presence of autoantibodies
should be considered.17,18  It is recommended that such samples
be diluted beyond the interference for better interpretation.  It is
possible that autoantibody staining may mask specific staining
such that an interpretation cannot be made.  Should this occur,
test results should be reported as “Unable to interpret due to
the presence of interfering antibodies.”


TITRATION
If a semi-quantitative titration is performed, the result should
be reported as the reciprocal of the last dilution in which
1+ apple-green fluorescent intensity of the specific staining
pattern  is detected.  When reading fourfold serial dilutions,
endpoints  can be extrapolated where necessary.


EXAMPLE OF ENDPOINT EXTRAPOLATION:
1:10   = 4+ 1:160 = 2+
1:40   = 3+ 1:640 = +/-


The extrapolated endpoint is reported as 320.
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TROUBLESHOOTING
Possible solutions to problems that may occur in immunofluorescent assays are discussed in an accompanying brochure entitled
"TROUBLESHOOTING IN IMMUNOFLUORESCENCE".


INTERPRETATION OF RESULTS


RESULT INTERPRETATION OF SINGLE SAMPLE RESULTS


Less than 10 Negative - Indicates no previous infection with HSV and susceptibility to this agent.


NOTE: This may represent a primary infection with the humoral immune response not yet developed to
detectable levels.  If infection with HSV is still suspected, a second specimen should be obtained 7-14
days later, and the paired specimens tested simultaneously, looking for a seroconversion.


10 or Greater Positive for HSV antibodies.  This may represent:
1. a primary infection, reinfection, or reactivation of a latent virus;
2. a previous experience with HSV;
3. a passively acquired antibody from recent blood transfusions, organ transplantation, or transplacental transfer.


NOTES: 1. Antibodies to HSV do not confirm immune status but only indicate previous exposure.
2. The titer of a single specimen should not be the only criteria used to aid in the diagnosis of HSV infection


(primary infection, reinfection, or reactivation of latent virus).  Paired samples (acute and convalescent) must be
collected and tested simultaneously in the same assay to look for a seroconversion or significant rise in titer.9,10


3. Testing for IgM specific HSV antibodies may help to confirm a diagnosis of active HSV infection when only a single
specimen is available or in prenatal cases.10,19


ACUTE
RESULT


CONVALESCENT
RESULT INTERPRETATION OF PAIRED SAMPLE RESULTS


Less than 10 Less than 10 Not likely to be an acute HSV infection.


NOTE: This may represent a primary infection if time of obtaining the second
specimen is too soon after the first.  If this condition is suspected, obtain a
third specimen 7-14 days after the second specimen and run the three
simultaneously, looking for a seroconversion.


Less than 10 10 or Greater Most likely a primary infection with HSV unless the individual has recently acquired
passive antibody.


10 or Greater 10 or Greater but with
less than a fourfold
difference in titer from
the acute specimen


Not significant evidence of current infection.  Most likely a previous experience with
HSV.  This may represent:


1. a primary infection, reinfection, or reactivation of latent virus, but the interval
between the first and second specimens may not have been long enough for
development of a fourfold rise in antibody titer.  If this condition is suspected,
obtain a third specimen 7-14 days after the second specimen and run the three
simultaneously looking for a significant rise in antibody titer;


2. a primary infection, reinfection, or reactivation of latent virus if first specimen
is obtained late after onset and antibodies have already reached a plateau;


3. a passively acquired antibody from blood transfusion, transplacental transfer,  etc.


NOTE: Testing for IgM specific HSV antibodies may help to confirm a diagnosis of
active HSV infection when there is less than a fourfold difference in titer
between the acute and convalescent specimens.


10 or Greater 10 or Greater with a
fourfold or more
difference in titer from
the acute specimen


Usually indicates an active or recently active HSV infection, be it a primary infection,
reinfection, or a reactivation of a latent virus.
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LIMITATIONS OF THE PROCEDURE
  1. HSV IgG antibody test results should be used in conjunction with


information available from clinical evaluation and other diagnostic
information.


  2. A single serological IgG antibody titer to HSV should not be used as the only
criterion for diagnosis.  Paired serum samples (acute and convalescent) and
testing for IgM specific HSV antibodies may provide more meaningful data.


  3. A negative test result does not necessarily rule out current or recent
infection.  The specimen may have been collected too early in the disease
before demonstrable antibody is present.


  4. Lack of significant rise in titer does not exclude the possibility of recent
infection but may indicate an acute phase specimen was obtained too late.


  5. Positive test results from cord blood or neonates should be interpreted
with caution.  The presence of HSV IgG antibodies in cord blood is
usually the result of passive transfer from mother to the fetus.  A negative
test, however, may be useful in excluding possible infection.  The  method
of choice to diagnose HSV infection is viral isolation and/or direct
identification of HSV from neonatal lesions.19


  6. Test results on specimens from immunosuppressed patients and pregnant
women may be difficult to interpret.


  7. Positive test results may not be valid in persons who have received blood


transfusions or various blood products within the past several months.
  8. Antinuclear antibodies (ANA) present in serum may interfere with the


HSV IFA test.  They can be differentiated from HSV staining in that
ANAs stain the nuclei in all cells; whereas, HSV antibodies exhibit
staining only in the 10-50% infected cells.17


  9. Cytoplasmic fluorescence in the majority of the cells may be due to the
presence of antimitochondrial antibodies (AMA) often seen in primary
biliary cirrhosis.18  They can be differentiated from the specific antigen
staining in that AMA will stain the cytoplasm of all cells; whereas, HSV
antibodies exhibit staining in only the 10-50% infected cells.


10.  Endpoint reactions may vary between laboratories due to differences in
type or condition of fluorescence microscope employed, diluting
apparatus, as well as the experience level of personnel performing the assay.


11. If both the positive and negative control substrate cells are not visible
when viewed using the fluorescence microscope, it may be necessary to
replace or realign the light source and check the specific filters.


12. Cell culture substrate slides may exhibit nonspecific fluorescence due to
contamination of antibodies or PBS rinse-wash solutions with bacteria or
fungi.  It is very important that personnel reading the staining results have
experience in fluorescence microscopy.


SPECIFIC LIMITATIONS OF THE HSV ASSAY
  1. Antibody type must be interpreted with caution, since antibodies to HSV


type 1 and type 2 show strong cross reactivity.  Infection with one type of
HSV in the presence of antibody to the heterologous type may produce an
anamnestic response with the preexisting antibody.  The titer of this
preexisting antibody may elevate to a level greater than the corresponding
antibody titer formed in response to the current infecting agent.20


  2. The HSV IgG test cannot determine what type of HSV is the infecting
type, nor will it indicate the site of infection(s).  It is not intended to
replace viral isolation.


  3. The presence of IgG or total antibody does not imply protection from disease.
  4. It has been reported that some persons fail to develop antibody titer after


infection; therefore, lack of seroconversion does not exclude the
possibility of HSV infection.21


  5. HSV antibody tests should not be used by themselves for the diagnosis of
current HSV infection in pregnant women.  The presence of Herpes Virus
should be demonstrated by direct viral isolation methods.22


  6. A rise in serum antibody titer is not sufficient to diagnose HSV encephalitis.19


However, it should be considered in the presence of a high antibody titer
in cerebrospinal fluid.11,12


  7. Patients with Varicella Zoster infection who have been previously infected
with HSV may show a rise in antibody titer to HSV.20


  8. Heterologous antibody responses have been reported for many viruses in
conjunction with HSV, and the higher titering antibody may not always


indicate the causative agent.  Frequently a differential diagnosis can be
made on the basis of the fact that antibody to the infecting viral type is
absent or at a very low titer in the acute specimen; whereas, antibody to
the viral heterotype is already present in the acute specimen.23  It is,
therefore, important to test for antibodies to a battery of likely agents
rather than one suspect agent only.24  Again, diagnosis must be made by
isolation and/or direct identification of viral antigen.


  9. Previous or current oral HSV infection does not protect a person against
acquiring a genital HSV infection.  However, an individual with an
HSV1 infection may have a less severe disease when infected with HSV2.25


10. HSV (generally HSV type 1) infection of in vitro cell cultures can induce
Fc-IgG receptors in the cytoplasm of infected cells which inexperienced
personnel may interpret falsely as positive readings when doing IgG
assays.  IgG antibody from the patient attaches to these Fc receptor sites
which then react with antihuman IgG conjugate and appear as fluorescent
perinuclear cytoplasmic inclusions just outside the nuclear membrane of
these cells.16  This can be differentiated from the specific HSV fluorescent
staining which is nuclear inclusions and/or homogeneous staining of both
the nucleus and cytoplasm.  This type of staining should be interpreted as
negative.


11. Because HSV may reoccur during other febrile illnesses, the significance
of positive results must always be interpreted in relation to the clinical
circumstances associated with the particular patient.10


EXPECTED VALUES
Expected values will vary depending on the age, geographic location, sexual
behavior and socioeconomic status of the population being tested.26


Work done by Nahmias, et al., on the distribution of Herpes virus antibodies in
lower socioeconomic populations has shown that HSV antibodies can be
detected in


one-half to two-thirds of infants from birth to six months (transplacental from
mother), and in only a very small percentage of infants seven months to one-year
old.  There is then a rise in the percentage of children with HSV antibodies until,
by the age of fourteen years, 40-70% of the children have antibodies to HSV.
Thereafter, there is a gradual but definite increase approaching 100% by late adult-
hood.27


SPECIFIC PERFORMANCE CHARACTERISTICS
To investigate the relative specificity and sensitivity of the Bion HSV1-G
and HSV2-G TEST SYSTEMS, seventy-five serum specimens were
compared qualitatively and fifteen serum specimens were compared
semi-quantitatively with other commercially available HSV1 and HSV2
indirect fluorescent antibody test systems.28


As summarized in TABLE 1, there was 100% overall agreement between
the BION system and the other commercial system for both HSV1 and
HSV2 when each was tested.28


TABLE 1 - SUMMARY OF RELATIVE COMPARISON TESTING


HSV 1 or HSV 2
BION KIT


Relative
Sensitivity


Relative
Specificity


Positive Negative 1 0 0 % 10 0 %


O T H E R
K I T


Positive 50 0 50/50


Negative 0 25 25/25
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SPECIFIC PERFORMANCE CHARACTERISTICS (continued)
In addition, fifteen serum specimens were titered for IgG antibodies to HSV1
and HSV2 on both the BION test system and the other commercial test
system to investigate the sensitivity of the Bion HSV1-G and HSV2-G
ANTIBODY TEST SYSTEM.  As summarized in TABLE 2, all fifteen
specimens ranging in titer from less than 1:10 to 1:1280 agreed with no
more than one twofold difference (+/-) in titer with both systems.  The
tables represent results from two independent readers.  If the two readers
differed, both results are given.28


TABLE 2 - SUMMARY OF RELATIVE SENSITIVITY TESTING


Interlot and intralot precision of the Bion HSV1-G and HSV2-G ANTIBODY
TEST SYSTEMS was evaluated by testing ten serum specimens (2 negative
and 8 positive over a range of titers) using five different lot numbers of slides,
as well as, testing them three times on slides from the same lot.  There was
no more than a twofold difference (+/-) in titer between any of the compari-
son testings, which is within the confidence limits of this methodology.
None of the tests vacillated between a positive or a negative result.28


HSV 1 HSV 2


Spec.# BION Other BION Other


1 <10 <10 <10 <10


2 <10 <10 <10 <10


3 <10 <10 <10 <10


4 <10 <10 <10 <10


5 20 10/20 10/20 10


6 40 20 40 40


7 40/80 40/80 40/80 40


8 80 40/80 80 80


9 80 80 80 80


10 320 320 160/320 160


11 320/640 320 320 320


12 320 320/640 320/640 320/640


13 320/640 320 320/640 640


14 640/1280 640 640 640


15 640/1280 1280 640/1280 640
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As Herpes Simplex Virus types 1 and 2 are members of the Herpes Virus
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antibodies was seen with either test system.  Summary of this data is
presented in TABLE 3.  Results reflect test reactions at the screening dilution
of 1:10.28


    TABLE 3 - SUMMARY OF HERPES GROUP SPECIFICITY STUDY


Spec.# HSV 1 HSV 2 CMV EBV VZV


1 <10 <10 <10 3+ 1-2+


2 <10 <10 2-3+ 3-4+ 2+


3 <10 <10 2+ 4+ <10


4 <10 <10 2+ 3+ 1-2+


5 <10 <10 3+ <10 <10


6 <10 <10 <10 3+ 2+


7 <10 <10 <10 3+ 3-4+


8 <10 <10 <10 3+ 2+


9 <10 <10 <10 3+ 3-4+


10 <10 <10 <10 3+ 3-4+


11 <10 <10 4+ 3+ <10


12 <10 <10 3+ <10 <10


13 <10 <10 3+ <10 <10


14 <10 <10 4+ <10 <10


15 <10 <10 4+ <10 <10


16 <10 <10 <10 <10 4+
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MEASLES - G  ANTIBODY


TEST  SYSTEM


SYMBOL DEFINITIONS
= Consult Directions for Use = In Vitro Diagnostic Reagent


= Store Away From Direct Light      = Positive Control


= Storage Temperature      = Negative Control


= Expiration Date   = Endpoint Titer


= Number of Tests = Code Number


= Amount = Lot Number


= Single Use Only


INTENDED USE
The Bion MEASLES-G ANTIBODY TEST SYSTEM is
an indirect fluorescent antibody assay for the qualitative
and/or semi-quantitative determination of Measles
(Rubeola) IgG antibodies in human serum.  The Bion
MEASLES-G ANTIBODY TEST SYSTEM is intended
for use as an aid in the diagnosis of primary infection and
as a determination of  immune status.


SUMMARY AND EXPLANATION
Measles (Rubeola) is a highly contagious viral disease of
childhood characterized by a clinically distinct prodrome of
fever, coryza, cough, conjunctivitis and enanthem followed by a
generalized maculopapular eruption.1  The most frequent
complication of Measles involves infections of the lower
respiratory tract.2  A serious complication of  Measles is
postinfectious encephalitis.  A late complication of  Measles
infection is subacute sclerosing panencephalitis (SSPE), occurring
4 to 17 years after the patient has recovered from Measles.2


Measles in pregnancy can have a harmful effect on the fetus, but
the effect is less striking and less specific than that seen in
Rubella.3  Measles has proven to be a serious problem in the
immunosuppressed patient in that it produces a life-threatening
illness.4  Susceptible persons intimately exposed to a Measles
patient have a 99% chance of acquiring the disease.2  Measles
can occur throughout the year, but epidemics occur primarily in
the late winter and early spring.1


Antibody to Measles Virus appears within 1 to 2 days after onset
of rash and peaks 7 days to 2 weeks later.  IgM antibodies appear
first and persist 3 to 6 weeks.  IgG antibodies appear later, peak
in 2 to 6 weeks, and gradually decline to low, but persistent
levels for life.  Infection with Measles Virus confers lifelong
immunity to symptomatic reinfection.5,6,7  Subclinical reinfection
can occur with either vaccine-induced or natural immunity.
During such reinfection a boost in titer of IgG antibody occurs,
but IgM antibody does not reappear.5


Antibody to Measles Virus can be detected 11 to 14 days
following administration of live, attenuated Measles vaccine.5


Atypical Measles can occur in children previously vaccinated
with killed Measles Virus vaccines when they become infected
with wild Measles.  The  rash produced is different from that of
typical Measles, and may be confused with Rocky Mountain
Spotted Fever.2


Serology can be used both to diagnose Measles, and to ascertain
the immune status of previously vaccinated individuals.  Even
though traditional serologic diagnosis of Measles requires the
identification of a significant rise in antibody titer between acute
and convalescent phase sera, a diagnosis can also be made by
the demonstration of the presence of IgM antibody in a single
specimen.  However, correct interpretation of serologic data
depends upon the proper timing of the specimen collection in
relation to the onset of the patient’s skin rash.  Timing is
especially important for interpreting negative IgM results.7  In
addition, Measles serology can be useful in the identification of
SSPE in that elevated IgM antibodies to Measles are found in
serum and cerebrospinal fluid of SSPE patients.5


Methods for Measles antibody detection include Enzyme Linked
Immunosorbent Assays (ELISA) and Immunofluorescence Assays
(IFA). The IFA and ELISA tests are sensitive and commercially
available as well as having the ability to measure separate IgG and
IgM antibody classes for both the determination of immune status
and diagnosis of acute infection.1,2,8
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Bion MEASLES-G
KITS AND REAGENTS


KITS and KIT COMPONENTS              CODE NO.


MEASLES-G (Measles IgG Antibody) 120 Test Kit MEG-120
Measles Substrate Slide, twelve wells ME-6012
Measles IgG Positive Control Serum, 0.5 ml         MEG-6020
Measles Negative Control Serum, 0.5 ml         MEN-6010
Conjugate, IgG with Counterstain, 3.5 ml         CCG-9972
Mounting Medium, 3.5 ml         MM-9985
PBS Packet, One Liter         PBS-9990
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PRINCIPLE OF THE IFA PROCEDURE
The Bion MEASLES-G ANTIBODY TEST SYSTEM utilizes the
indirect fluorescent antibody assay method first described by Weller
and Coons9 and further developed by Riggs, et al.10  The procedure is
carried out in two basic reaction steps:


Step 1 - Human serum is reacted with the antigen substrate.  Antibodies, if
present, will bind to the antigen forming stable antigen-antibody
complexes.  If no antibodies are present, the complexes will not
be formed and serum components will be washed away.


Step 2 - Fluorescein labeled antihuman IgG antibody is added to the
reaction site which binds with the complexes formed in step
one. This results in a positive reaction of bright apple-green
fluorescence when viewed with a properly equipped fluorescence
microscope.  If no complexes are formed in step one, the
fluorescein labeled antibody will be washed away, exhibiting
a negative result.


REAGENTS
MEASLES VIRUS ANTIGEN SUBSTRATE SLIDES


Ten individually foil-wrapped twelve well slides with a mixture of
Measles (CDC Strain) infected and uninfected HEp-2 culture cells
fixed onto each well.  Each well contains an average
of 10-50% infected cells per 200X field.  Stable in sealed foil
pouch at 8°C, or lower, until labeled expiration date.


POSITIVE CONTROL SERUM
One vial containing 0.5 ml Measles positive IgG human control
serum with protein stabilizer and 0.005% thimerosal.  Stable
at 2-8°C until labeled expiration date.


NEGATIVE CONTROL SERUM
One vial containing 0.5 ml Measles negative human control serum
with protein stabilizer and 0.005% thimerosal.  Stable at 2-8°C
until labeled expiration date.


MOUNTING MEDIUM
One dropper vial containing 3.5 ml phosphate buffered glycerol of
pH 7.4 ± 0.2.  Stable at 2-8°C until labeled expiration date.


FLUORESCENT ANTIBODY CONJUGATE
Two ready to use dropper vials, each containing 3.5 ml fluorescein
isothiocyanate labeled goat antihuman IgG (heavy chain specific)
with 0.01% Evans Blue counterstain, protein stabilizer, less than
0.1% sodium azide  and 0.001% thimerosal added.  Stable at 2-8°C
away from direct light until labeled expiration date.


PHOSPHATE BUFFERED SALINE (PBS)
Two one-liter packets of dry PBS.  Stable in sealed packet at
25°C, or lower, until labeled expiration date.


BUFFER PREPARATION
Place contents of a one-liter PBS packet into a one-liter  volumetric
flask, add *distilled water to the one-liter mark, mix and leave
several hours or overnight to dissolve.  Reconstituted buffer should
have a pH of 7.4 ± 0.2.  Adjust with 1N NaOH or 1N HCL if pH
value is outside the stated range.  Store in a clean screw capped
bottle at 25°C or lower.  Stable until labeled expiration date
provided no gross contamination is seen.  Do not use if pH changes,
if the solution turns cloudy, or if a precipitate forms.


* Use deionized water with caution, as pH of this type of water may vary
   causing the pH of PBS to become unstable upon prolonged storage.


WARNINGS AND PRECAUTIONS
 1. For in vitro diagnostic use. Thus, only staff trained in


methods of  in vitro diagnostics may perform the test.
 2. Substrate slides are for single use only and must not be


used more than once.
 3. Care should be taken when handling substrate slides due to sharp


edges.
 4. The antigenic substrates have been fixed in acetone and


contain no detectable live Measles Virus. However, they
should be handled and disposed of as any potentially


         biohazardous laboratory material.
 5. Do not remove slides from pouches until ready for testing.


Do not use if pouch has been punctured, as indicated by a
flat pouch.


 6. All reagents should be brought to room temperature (20-25oC)
prior to use.


 7. Abnormal test results may be seen if the antigen substrate
slides are allowed to dry during the staining procedure.


 8. Refrigeration (2-8oC) of kit immediately upon arrival will insure
stability until labeled expiration date.


 9. Reagents should not be used beyond stated expiration date.


10. Substitution of components other than those provided may
yield inconsistent results.


11.   Do not expose conjugate to strong light during storage or use.
12.  Care should be taken to avoid splashing or generation of aerosols.
13. Avoid microbial contamination of all reagents involved in


the testing procedure or incorrect results may occur.
14. Incubation times or temperatures other than those specified


may give erroneous results.
15. Reusable glassware must be washed and thoroughly rinsed


free of detergents.
16. Previously frozen specimens after thawing should be


thoroughly mixed prior to testing. It is recommended that
sera freeze thawed no more than one time. If repeated testing
is required, it is suggested that specimen be aliquoted.


17. Patient samples, as well as all materials coming into contact
with them, should be handled at the Biosafety Level 2 as
recommended for any potentially infectious human serum
or blood specimen in the CDC/NIH manual “Biosafety in
Microbiological and Biomedical Laboratories”, 1984 Edition.
Never pipette by mouth. Avoid contact with skin and mucous
membranes.
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When used undiluted as provided, specific fluorescent intensity of
3+ or greater should be seen. Optionally, the positive control can
be titered to endpoint. If titered, the control should be serially
diluted in PBS. When the control has been tested for the endpoint
titer by  Bion, an endpoint titer is printed on the positive control
vial. Due to variations within each laboratory (fluorescent
microscope, etc.), each laboratory should establish its own mean
titer for each lot of positive control (generally + one dilution from
stated endpoint).


The control is intended to be used undiluted as provided. The
staining should exhibit less than 1+ fluorescence.







SPECIMEN COLLECTION
Blood should be collected fasting or at least one hour after meals
to avoid lipemic serum, as excess lipids may produce a “film”
over the substrate.  Aseptically collect 5-8 ml of blood by
venipuncture.  Allow the blood to clot at room temperature
(20-25°C) before separating serum to avoid hemolysis which
could interfere with test results.  Specimens should be stored
refrigerated at 2-8°C and tested within one week of collection.
Long term storage should be at -20°C in aliquots to avoid repeated
freezing and thawing.  Do not store in self-defrosting freezer.


Avoid using contaminated sera as they may contain proteolytic
enzymes which will digest the substrate.  It is unnecessary to


heat inactivate serum specimens prior to testing; however, sera
that have been heat inactivated may be used.


When testing paired samples to look for evidence of recent
infection, the acute specimen should be obtained as soon as
possible after onset of illness and the convalescent specimen
obtained 7-14 days later.  Acute and convalescent specimens
must be tested simultaneously, in the same assay, looking for a
significant change in antibody titer between the paired sera.  If
the first specimen is obtained too late during the course of the
infection, a significant rise in the antibody titer may not be
detected.


PROCEDURE
MATERIALS PROVIDED
 1. Measles Virus Antigen Substrate Slides
 2. Fluorescent Antibody Conjugate
 3. Positive Control Serum
 4. Negative Control Serum
 5. Phosphate Buffered Saline (PBS)
 6. Mounting Medium


MATERIALS REQUIRED BUT NOT PROVIDED
 1. One liter volumetric flask or one liter


graduated cylinder
 2. Distilled water - CAP Type one or equivalent
 3. One-liter screw capped container
 4. Disposable test tubes (12 x 75 mm or


comparable) and rack
 5. Disposable serological pipettes
 6. Calibrated pipettes to deliver 50 μl, 100 μl


and 200 μl, with disposable pipette tips
 7. Pasteur pipettes and bulbs
 8. Moist chambers


 9. Plastic squeeze wash bottle
10. Coplin jars or staining dishes with slide racks
11. 24 x 60 mm #1 coverslips
12. Felt tip marking pen
13. Fluorescence microscope equipped with a


mercury or tungsten-halogen light source, a
390-490nm excitation filter and 515-520nm
barrier filter, and optics to give a total
magnification of 200X and/or 250X.  The
excitation wavelength of FITC is 490nm
and the emission wavelength is 520nm.


TEST PROCEDURE
  1. SPECIMEN PREPARATION


Screening:
Prepare a 1:10 dilution of each patient’s serum by adding
0.05 ml (50 μl) of patient’s serum to 0.45 ml of PBS.


Semi-quantitation:
Serum dilutions are utilized to measure antibody titer.  Each
laboratory should establish its own titering protocol;
however, the following fourfold serial titration suggested:


a. Prepare a 1:10 dilution of each patient’s serum by adding
0.05 ml (50 μl) of patient’s serum to 0.45 ml of PBS in
tube #1.


b. Add 0.3 ml PBS to tubes #2, #3, #4 and #5.


c. Using a 100 μl pipette, transfer 0.1 ml (100 μl) from tube
#1 to tube #2.  Mix.  Using a new tip for each dilution,
transfer 0.1 ml (100 μl) from the second tube to the third,
from the third tube to the fourth, and from the fourth tube
to the fifth, mixing after each transfer.  This will give a
fourfold titration with the following dilutions:


Tube #1 = 1:10
Tube #2 = 1:40
Tube #3 = 1:160
Tube #4 = 1:640
Tube #5 = 1:2560
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WARNINGS AND PRECAUTIONS (continued)
16. Sera used to prepare positive and negative controls have


been tested by an FDA approved method and found to be
negative (were not repeatedly reactive) for the presence of
Hepatitis B surface Antigen (HBsAg) and antibodies to
Hepatitis C (HepCAb) and HIV 1 & 2.  However, because no
test method can offer complete assurance of the absence to
these or other infectious agents, these reagents should be
handled at the Biosafety Level 2 as recommended for any


        potentially infectious human serum or blood specimen in the
CDC/NIH manual "Biosafety in Microbiological and Biomedical
Laboratories," 1984 Edition.


17. The preservatives used in conjugates and controls are toxic
if ingested.  Azides may react with copper or lead plumbing
to form explosive metal azides. When disposing, flush drains with
water to minimize build-up of azide and metal compounds.







TEST PROCEDURE (continued)


  2. SLIDE PREPARATION
Remove reagents and as many slides as are required from
the refrigerator or freezer and allow to equilibrate to room
temperature (20-25°C) for at least 5 minutes.  Remove
slides from sealed foil pouches being careful not to touch
the antigen surface.  Identify each slide using a felt tip marking
pen.


  3. SPECIMEN APPLICATION
Using separate Pasteur pipettes, apply one drop
(20-30 μl) of the Positive Control, one drop (20-30 μl) of the
Negative Control, and one drop (20-30 μl) of each patient
serum dilution to individual wells of the slide.  Do not
touch the antigen surface with the pipette while dropping.
Do not allow drops to mix, as cross contamination of samples
between wells could cause erroneous results.


  4. INCUBATION 1
Incubate in a moist chamber at room temperature
(20-25°C) for 30 minutes.


NOTE: THE ANTIGEN MUST NOT BE
ALLOWED TO DRY DURING ANY OF THE
FOLLOWING STEPS.  Nonspecific binding may
occur if the reagent is allowed to dry on the
slide.


  5. RINSE 1
Remove slides from moist chamber and rinse GENTLY
with PBS using a squeeze wash bottle.  Do not focus the
PBS stream directly onto the wells.  To prevent cross
contamination tilt slide first toward wells 1-6 and,
running a PBS stream along the midline of the slide, allow
the PBS to run off the top edge of the slide.  Then, tilt the
slide toward wells 7-12 and repeat this procedure,
allowing the PBS to run off the bottom edge of the slide.
For six well slides, tilt slide down and run the PBS stream
across the slide above the wells, allowing the PBS to run
off the bottom edge of the slide.


  6. WASH 1
Place slides in Coplin jars or staining dishes and wash in
two changes of PBS for not less than five minutes or
more than ten minutes each, agitating gently at entry and
prior to removal.


  7. CONJUGATE APPLICATION
Remove slides from the wash one at a time, shake off
excess PBS, dry around outside edges if necessary and return
each slide to the moist chamber.  Apply one drop of
conjugate to each well of each slide, making sure each
well is completely covered.


  8. INCUBATION 2
Incubate in a moist chamber at room temperature (20-25°C)
for 30 minutes.  Protect slides from excessive light.


  9. RINSE 2
Remove slides from moist chamber and rinse GENTLY
with PBS using a squeeze wash bottle.  As suggested in
step 5., do not focus PBS stream directly onto the wells.


 10. WASH 2
Place slides in Coplin jars or staining dishes and wash in
two changes of PBS for not less than five minutes or
more than ten minutes each, agitating gently at entry and
prior to removal.


 11. COVERSLIP
Remove slides one at a time from last PBS wash, shake
off excess PBS and immediately add two to four drops of
mounting medium across the slide.  Tilt slide and rest the
edge of the coverslip against the bottom of the slide
allowing the mounting medium to form a continuous
bead between the coverslip and slide.  Gently lower the
coverslip from the bottom of the slide to the top, being
careful to avoid air bubbles.  Drain excess mounting
medium by holding the edge of the slide against absorbent
paper.  Wipe off back of slide.


 12. READ
Examine stained slides as soon as possible using a
properly equipped fluorescence microscope. It is
recommended that slides be examined on the same day as
they are stained.  If any delay is anticipated, store slides
in the refrigerator (2-8°C) away from direct light and read
the following day.  Do not allow mounting medium to dry
between slide and coverslip.  If drying should occur, add
additional mounting medium or recoverslip slide.


FLUORESCENT INTENSITY GRADING
Fluorescent intensity may be semi-quantitated by following
the guidelines established by the Centers for Disease
Control, Atlanta, Georgia:11


4+ = Maximal fluorescence; brilliant yellow-green.
3+ = Less brilliant yellow-green fluorescence.
2+ = Definite but dull yellow-green fluorescence.
1+ = Very dim subdued fluorescence.


The degree of fluorescent intensity is not clinically
relevant and has only limited value as an indicator of
titer.  Differences in fluorescence microscope optics,
filters and light sources may result in differences of 1+ or
more fluorescent intensity when observing the same slide
using different microscopes.


Bion
Rev. 02/22 MEG-4







QUALITY CONTROL
SPECIFICITY CONTROL
Both a positive and negative antibody control must be included
with each run.  These controls must be examined prior to
reading test samples and should demonstrate the following results:


Negative Control
Using the Bion MEASLES NEGATIVE CONTROL SERUM  as
provided with the Bion MEASLES-G ANTIBODY TEST SYSTEM,
the infected cells should exhibit less than 1+ fluorescence and
appear reddish-orange due to the counterstain.


Positive Control
Using the Bion MEASLES POSITIVE IgG CONTROL SERUM as
provided with the Bion MEASLES-G ANTIBODY TEST SYSTEM,
Measles infected cells should exhibit well defined specific
fluorescent staining at an intensity of 3+, or greater.  The Measles
Virus fluorescent staining pattern consists of cytoplasmic granules
with the infected cells sometimes coalescing to form multinucleated
giant cells.  Approximately 0-50% of cells should exhibit this specific
staining pattern with the uninfected cells staining reddish-orange
due to the counterstain.


Each control must demonstrate the expected reaction in order to
validate the test.  If the controls fail to appear as described
above, the test results should not be reported and the test should
be repeated.  If upon repeat testing the controls still fail to show
the proper reaction, do not report test results.


SENSITIVITY CONTROL
A titered control included with each run tests substrate sensitivity,
as well as, checks technique, conjugate quality and the microscope
optical system.  The endpoint titer of each lot of Bion MEASLES
POSITIVE IgG CONTROL SERUM must be determined.  There
must not be more than a twofold difference (+/-) in titer from the
stated endpoint.  Each run should include the endpoint dilution,
one fourfold dilution above and one fourfold dilution below the
endpoint dilution.  The more concentrated dilution should be
positive and the less concentrated dilution negative.  If the control
does not behave as described, the test results are invalid and the
tests should be repeated.  If the control again fails to show the
proper reaction upon repeat testing, do not report the test results.


READING OF TEST RESULTS
NEGATIVE
A serum dilution is considered negative for Measles IgG
antibodies if the cells exhibit less than 1+ fluorescence and appear
reddish-orange due to the counterstain, or if the fluorescence
observed is not the specific staining pattern of Measles Virus.


A sample is considered negative for Measles IgG antibodies if it
exhibits less than 1+ fluorescence at a serum dilution of 1:10
and all greater dilutions, or if the fluorescence observed is not
the specific staining pattern of Measles Virus.


  ... Negative samples may exhibit fluorescent staining of the
infected cells slightly greater than the Negative Control, but
less than 1+.


  ... Nonspecific staining of all cells observed in some sera at low
dilutions is most likely due to the presence of autoantibodies
against cellular components in either the nucleus or
cytoplasm.


  ... Staining of areas other than the viral infected cells should
be interpreted as negative and attention should be
directed to specific steps in the staining method
(e.g., RINSE and WASH steps).


POSITIVE
A serum dilution is considered positive for Measles IgG antibodies
if, at an intensity of 1+ or greater, there is well defined specific
fluorescent staining in the Measles Virus infected cells.  The
Measles Virus fluorescent staining pattern consists of cytoplasmic
granules in cells that sometimes coalesce to form multinucleated
giant cells.  This pattern is exhibited in 10-50% of the cells with
the remaining uninfected cells staining reddish-orange due to
the counterstain.  The number of cells exhibiting a positive


staining reaction and the type of fluorescent staining pattern
should closely approximate that seen in the Positive Control.


A sample is considered positive for Measles IgG antibodies if it
exhibits the characteristic Measles Virus staining pattern with a
fluorescent intensity of 1+ or greater at a serum dilution of 1:10
or greater.


NOTE: Each field should contain cells that exhibit no
apple-green fluorescence.  Should most of the cells in
the patient test wells fluoresce apple-green in the
nucleus and/or cytoplasm, an autoimmune staining
reaction due to the presence of autoantibodies should be
considered.12,13  It is recommended that such samples be
diluted beyond the interference for better interpretation.
It is possible that autoantibody staining may mask specific
staining such that an interpretation cannot be made.
Should this occur, test results should be reported as
“Unable to interpret due to the presence of interfering
antibodies.”


TITRATION
If a semi-quantitative titration is performed, the result should
be reported as the reciprocal of the last dilution in which
1+ apple-green fluorescent intensity of the specific staining
pattern  is detected.  When reading fourfold serial dilutions,
endpoints may be extrapolated where necessary.


EXAMPLE OF ENDPOINT EXTRAPOLATION:
1:10  = 4+
1:40  = 3+
1:160 = 2+
1:640 = +/-


The extrapolated endpoint is reported as 320.
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TROUBLESHOOTING
Possible solutions to problems that may occur in immunofluorescent assays are discussed in an accompanying brochure entitled
"TROUBLESHOOTING IN IMMUNOFLUORESCENCE".


INTERPRETATION OF RESULTS


NOTE: The titer of a single specimen should not be the only criteria used to aid in the diagnosis of Measles infections.  Paired
samples (acute and convalescent) must be collected and tested simultaneously in the same assay to look for a seroconversion
or a significant rise in titer.  When only a single specimen is available, testing for IgM specific Measles Virus antibodies may
help to confirm a diagnosis of active Measles Virus infection.


RESULT INTERPRETATION OF SINGLE SAMPLE RESULTS


Less than 10


10 or Greater


Negative - Indicates no previous infection with Measles Virus and susceptibility to this agent.


NOTE: This may represent a primary infection with the humoral immune response not yet developed to
detectable levels.  If infection with Measles Virus is still suspected, a second specimen should be
obtained 7-14 days later, and the paired specimens tested simultaneously, looking for a
seroconversion.


Positive for Measles Virus antibody.  This may represent:
1. a primary infection;
2. a past experience with Measles Virus and usually indicates immunity;
3. a passively acquired antibody from recent blood transfusions, organ transplantation, or transplacental


transfer.


ACUTE
RESULT


CONVALESCENT
RESULT INTERPRETATION OF PAIRED SAMPLE RESULTS


Less than 10


Less than 10


Less than 10 Not likely to be an acute Measles Virus infection.


NOTE: This may represent a primary infection if time of obtaining the second
specimen is too soon after the first.  If this condition is suspected, obtain a
third specimen 7-14 days after the second specimen and run the three
simultaneously, looking for a seroconversion.


10 or Greater Most likely a primary infection with Measles Virus unless the individual has recently
acquired passive antibody.


10 or Greater 10 or Greater but with
less than a fourfold
difference in titer from
the acute specimen


Not significant evidence of current infection.  Most likely a previous experience
with Measles Virus.  This may represent:


1. a primary infection, but the interval between the first and second specimens
may not have been long enough for development of a fourfold rise in antibody
titer.  If this condition is suspected, obtain a third specimen 7-14 days after the
second specimen and run the three simultaneously looking for a significant rise
in antibody titer;


2. a primary infection, if first specimen is obtained late after onset and
antibodies have already reached a plateau;


3. a passively acquired antibody from transplacental transfer, blood transfusion, etc.


NOTE: Testing for IgM specific Measles Virus antibodies may help to confirm a
diagnosis of active Measles Virus infection when there is less than a
fourfold difference in titer between the acute and convalescent specimens.


Usually indicates an active or recently active Measles Virus infection.10 or Greater with a
fourfold or more
difference in titer from
the acute specimen


10 or Greater
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LIMITATIONS OF THE PROCEDURE
  1. Measles Virus IgG antibody test results should be used in


conjunction with information available from clinical
evaluation and other diagnostic information.


  2. A single serological IgG antibody titer to Measles should
not be used as the only criterion for diagnosis.  Paired
serum samples (acute and convalescent) and testing for IgM
specific Measles antibodies may provide more meaningful data.


  3. A negative test result does not necessarily rule out current
or recent infection.  The specimen may have been collected
too early in the disease before demonstrable antibody is
present.


  4. Lack of significant rise in titer does not exclude the
possibility of recent infection but may indicate an acute
phase specimen was obtained too late.


  5. Positive test results from cord blood or neonates should be
interpreted with caution.  The presence of IgG antibody in
cord blood is usually the result of passive transfer from
mother to the fetus.  A negative test, however, may be
useful in excluding possible infection.14


  6. Test results on specimens from immunosuppressed patients
and pregnant women may be difficult to interpret.


  7. Positive test results may not be valid in persons who have
received blood transfusions or various blood products
within the past several months.


  8. Antinuclear antibodies (ANA) present in serum may
interfere with the Measles IFA test.  They can be differentiated
from Measles staining in that ANAs stain the nuclei in all
cells; whereas, Measles antibodies exhibit staining only in
the 10-50% infected cells.12


  9. Cytoplasmic fluorescence in the majority of the cells may be
due to the presence of antimitochondrial antibodies (AMA)
often seen in primary biliary cirrhosis.13  They can be
differentiated from the specific antigen staining in that
AMA will stain the cytoplasm of all cells; whereas, Measles
antibodies exhibit staining only in the 10-50% infected cells.


10. Endpoint reactions may vary between laboratories due to
differences in type or condition of fluorescence microscope
employed, diluting apparatus, as well as the experience level
of personnel performing the assay.


11. If both the positive and negative control substrate cells are
not visible when viewed using the fluorescence microscope,
it may be necessary to replace or realign the light source
and check the specific filters.


12. Cell culture substrate slides may exhibit nonspecific
fluorescence due to contamination of antibodies or PBS
rinse-wash solutions with bacteria or fungi.  It is very
important that personnel reading the staining results have
experience in fluorescence microscopy.


SPECIFIC LIMITATIONS OF THE MEASLES ASSAY
Measles antibody titers in body fluids may be increased in certain
conditions, which have not been correlated with persistent
Measles Virus infection.15


  1. Increasing antibody titers against Measles Virus and certain
other viruses, e.g., Rubella, have been associated with
chronic active hepatitis, systemic lupus erythematosus and
infectious mononucleosis.16


  2. Increased Measles antibody titers have been found in serum
and cerebrospinal fluid samples from patients with multiple
sclerosis.17  Titers of antibodies against other enveloped
viruses have also been found to be increased in a considerable
portion of patients with multiple sclerosis.  The significance
is not known.


EXPECTED VALUES
The prevalence and age incidence of Measles are related to population
density, economic and environmental factors, and to the usage of
Measles vaccine.1


In the absence of Measles vaccine, 50% of children have antibody by
the age of 5, and 90-95% have antibody by the age of 15.  Among
younger children with Measles, the peak incidence occurs in infants
under 2 years of age.  With the introduction of the Measles vaccine, the
age-specific incidence has shifted upwards as the overall incidence of
Measles has declined.5


A study was performed on fifty normal blood donors from the Midwestern
United States using the BION Measles IFA procedure to determine the
normal adult IgG antibody titer to Measles.  In this study, the titers
ranged from 1:10 (12%) to 1:640 (2%) with the mean titer being 1:40 (56%).18


At a private suburban hospital in the Midwestern United States, a total
of 7,319 Measles IgG tests were performed using the BION Measles
IFA procedure between April, 1989 through May, 1990.  Eighty-eight
percent or 6,418 were positive and twelve percent or 901 were nega-
tive.19 The now recommended schedule of routinely administering second
doses before entering high school has lowered the percent of negative
results from vaccine failures.


SPECIFIC PERFORMANCE CHARACTERISTICS
Relative specificity and sensitivity evaluations of the Bion MEASLES-G
ANTIBODY TEST SYSTEM were conducted on a broad range of patient
serum samples.  These serum specimens were tested in comparison with the
results from an independent, certified Reference Laboratory which also
utilizes the Indirect Immunofluorescent Test to detect antibodies to the
Measles Virus.


As summarized in TABLE 1, of the one hundred serum specimens
compared qualitatively, seventy-five were positive and twenty-five were
negative with both systems.  There was complete agreement between the
two systems with no sera vacillating between a positive or negative result.19


TABLE 1 - SUMMARY OF RELATIVE SPECIFICITY TESTING


tiKNOIB


evitaleR
ytivitisneS


evitaleR
yticificepS


evitisoP evitageN %001 %001


ecnerefeR
yrotarobaL


evitisoP 57 0 57/57


evitageN 0 52 52/52
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SPECIFIC PERFORMANCE CHARACTERISTICS (continued)
As summarized in TABLE 2, twelve serum specimens ranging in titer from less than 1:10 to 1:1280
were compared semi-quantitatively.  Nine specimens were positive and three specimens were
negative with both systems with no more than a twofold (+/-) difference in titer between the two
systems.  The two systems were essentially equivalent although the results indicate a slight increase
 in relative sensitivity with the BION System.  This is most likely due to a difference in reading
criteria with the Reference Laboratory using a fluorescent intensity of 2+ for the endpoint titer and
BION using a 1+ cutoff.19


 TABLE 2 - SUMMARY OF RELATIVE SENSITIVITY TESTING


The Immunofluorescent Antibody Assay (IFA) is more sensitive than the
traditional Complement Fixation (CF) test in the detection of antibody
to Measles Virus.  In a study of thirty-five serum samples,  there was
80% overall agreement between the two procedures with seven samples
positive by IFA and negative by CF.  The IFA titers were approximately
8-16 fold higher than those of the CF assay indicating the increased
sensitivity of the IFA procedure.  This additional sensitivity allows for
the determination of immune status.18  The results are summarized in
TABLE 5.


TABLE 5 - SUMMARY OF COMPARISON OF MEASLES ANTIBODY DETECTION


BY IFA AND CF


Spec.# BION
Referenc


Lab
Spec.# BION


Referenc
Lab


1 <10 <10 7 160 80


2 <10 <10 8 640 160


3 <10 <10 9 320 160


4 40 10 10 640 320


5 40 20 11 640 640


6 80 40 12 1280 640


Interlot and intralot precision of the Bion MEASLES-G ANTIBODY TEST SYSTEM was
evaluated by testing ten serum specimens (2 negative and 8 positive over a range of titers) using
five different lots of kits as well as testing them three times on the same kit lot.  There was no
more than a twofold difference (+/-) in titer between any of the comparison testings,
which is within the confidence limits of this methodology.  None of the sera vacillated
between a positive or negative result.  Summaries of this data are presented in TABLES 3
and 4.19


       TABLE 3 - SUMMARY OF INTERLOT PRECISION


Spec.# Lot 1 Lot 2 Lot 3 Lot 4 Lot 5


1 <10 <10 <10 <10 <10


2 <10 <10 <10 <10 <10


3 <10 <10 <10 <10 <10


4 40 20/40 40 20 40


5 40 40 40 40 40


6 80 80 80 40 80


7 160 80/160 160 80 160


8 320 160 160 160 160


9 640 640 640 320 640


10 1280 640/1280 1280 640 1280


          TABLE 4 - SUMMARY OF INTRALOT PRECISION


Spec.# 1st Test 2nd Test 3rd Test


1 <10 <10 <10


2 <10 <10 <10


3 <10 <10 <10


4 40 40 20/40


5 40 40 40


6 80 80 40/80


7 160 160 160


8 320 160 160


9 640 640 640


10 1280 1280 640/1280
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C F


Posi tive Negative


IFA
Posit ive 1 9 7


Negat ive 0 9


As summarized in TABLE 6, five sets of paired serum specimens
(acute and convalescent) were found to have fourfold, or greater, rises in
titer to Measles by the CF procedure indicating a serological diagnosis
of Measles infection.  IFA results to Measles for these paired specimens
were then determined (TABLE 6).  IFA tests also confirmed a Measles
diagnosis with fourfold, or greater, rises in titer.  However, the acute
specimens were already positive by IFA and would suggest the
performance of an immunofluorescent IgM test might confirm the
diagnosis of acute infection with a single specimen without waiting for a
convalescent specimen.  This gives immunofluorescence an additional
advantage over complement fixation by allowing the separate
identification of specific IgG and IgM antibodies.18


TABLE 6 - COMPARISON OF CF AND IFA MEASLES RESULTS


OF PAIRED SPECIMENS


tneitaP nemicepS FC GgI-AFI tneitaP nemicepS FC GgI-AFI


1
etucA 2< 01


4
etucA 2< 01


tnecselavnoC 821 > 046 tnecselavnoC 821 061


2
etucA 2< 04


5
etucA 2< 01


tnecselavnoC 4201 > 046 tnecselavnoC 821 > 046


3
etucA 2< 01


tnecselavnoC 821 > 046
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SUMMARY AND EXPLANATION


SYMBOL DEFINITIONS


= Consult Directions for Use = In Vitro Diagnostic Reagent


= Store Away From Direct Light       = Positive Control


= Storage Temperature       = Negative Control


= Expiration Date   = Endpoint Titer


= Number of Tests = Code Number


= Amount = Lot Number


= Single Use Only


INTENDED USE
The Bion MEASLES-M ANTIBODY TEST SYSTEM is an
indirect fluorescent antibody assay for the qualitative
and/or semi-quantitative determination of Measles (Rubeola)
IgM antibodies in human serum.The Bion MEASLES-M
ANTIBODY TEST SYSTEM is intended for use as an aid in
the diagnosis of recent infection with Measles Virus.
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Bion MEASLES-M
KITS AND REAGENTS


KITS and KIT COMPONENTS              CODE NO.


Measles-M (Measles IgM Antibody) 120 Test Kit      MEM-120
Measles Substrate Slide, twelve wells      ME-6012
Measles IgM Positive Control Serum, 0.5 ml          MEM-6030
Measles Negative Control Serum, 0.5 ml          MEN-6010
Conjugate, IgM with Counterstain, 3.5 ml          CCM-9974
Mounting Medium, 3.5 ml          MM-9985
PBS Packet, One Liter          PBS-9990


N OTE: C hanges highlighted


MEASLES - M  ANTIBODY


TEST  SYSTEM


        = C ontains human b lood          
           o r p lasma derivatives


           = Contains biological
              material of animal origin          


Measles (Rubeola) is a highly contagious viral disease of
childhood characterized by a clinically distinct prodrome of fever,
coryza, cough, conjunctivitis and enanthem followed by a
generalized maculopapular eruption.1  The most frequent
complication of Measles involves infections of the lower
respiratory tract.2  A serious complication of  Measles is
postinfectious encephalitis.  A late complication of  Measles
infection is subacute sclerosing panencephalitis (SSPE), occurring
4 to 17 years after the patient has recovered from Measles.2


Measles in pregnancy can have a harmful effect on the fetus, but
the effect is less striking and less specific than that seen in
Rubella.3  Measles has proven to be a serious problem in the
immunosuppressed patient in that it produces a life-threatening
illness.4  Susceptible persons intimately exposed to a Measles
patient have a 99% chance of acquiring the disease.2  Measles
can occur throughout the year, but epidemics occur primarily in
the late winter and early spring.1


Antibody to Measles Virus appears within 1 to 2 days after onset
of rash and peaks 7 days to 2 weeks later.  IgM antibodies appear
first and persist 3 to 6 weeks.  IgG antibodies appear later, peak  in
2 to 6 weeks, and gradually decline to low, but persistent  levels
for life.  Infection with Measles Virus confers lifelong immunity to
symptomatic reinfection.5,6,7  Subclinical reinfection can occur
with either vaccine-induced or natural immunity.  During such
reinfection a boost in titer of IgG antibody occurs, but IgM
antibody does not reappear.5


Antibody to Measles Virus can be detected 11 to 14 days
following administration of live, attenuated Measles vaccine.5


Atypical Measles can occur in children previously vaccinated
with killed Measles Virus vaccines when they become infected
with wild Measles.  The  rash produced is different from that of
typical Measles, and may be confused with Rocky Mountain
Spotted Fever.2


Serology can be used both to diagnose Measles, and to ascertain
the immune status of previously vaccinated individuals.  Even
though traditional serologic diagnosis of Measles requires the
identification of a significant rise in antibody titer between acute
and convalescent phase sera, a diagnosis can also be made by
the demonstration of the presence of IgM antibody in a single
specimen.  However, correct interpretation of serologic data
depends upon the proper timing of the specimen collection in
relation to the onset of the patient’s skin rash.  Timing is
especially important for interpreting negative IgM results.7


In addition, Measles serology can be useful in the identification
of SSPE in that elevated IgM antibodies to Measles are found in
serum and cerebrospinal fluid of SSPE patients.5


Methods for Measles antibody detection include Enzyme Linked
Immunosorbent Assays (ELISA) and Immunofluorescence Assays
(IFA). The IFA and ELISA tests are sensitive and commercially
available as well as having the ability to measure separate IgG and
IgM antibody classes for both the determination of immune status
and diagnosis of acute infection.1,2,12







PRINCIPLE OF THE IFA PROCEDURE
The Bion MEASLES-M ANTIBODY TEST SYSTEM utilizes the
indirect fluorescent antibody assay method first described by Weller
and Coons8 and further developed by Riggs, et al.9  The procedure is
carried out in two basic reaction steps:


Step 1 - Human serum (IgM fraction) is reacted with the antigen
substrate.  Antibodies, if present, will bind to the antigen
forming stable antigen-antibody complexes.  If no antibodies
are present, the complexes will not be formed and serum
components will be washed away.


Step 2  - Fluorescein labeled antihuman IgM antibody is added to the
reaction site which binds with the complexes formed in step
one.  This results in a positive reaction of bright apple-green
fluorescence when viewed with a properly equipped
fluorescence microscope.  If no complexes are formed in step
one, the fluorescein labeled antibody will be washed away,
exhibiting a negative result.


REAGENTS
MEASLES VIRUS ANTIGEN SUBSTRATE SLIDES


Ten individually foil-wrapped twelve well slides with a mixture of
Measles (CDC Strain) infected and uninfected HEp-2 cells fixed
onto each well. Each well contains an average of 10-50% infected cells
per 200X field. Stable in sealed foil pouch at 8°C, or lower, until
labeled expiration date.


POSITIVE CONTROL SERUM
One vial containing 0.5 ml Measles positive IgM human control
serum with protein stabilizer and 0.005% thimerosal. Stable at 2-8°C
until labeled expiration date.


NEGATIVE CONTROL SERUM
One vial containing 0.5 ml Measles negative human control serum
with protein stabilizer and 0.005%  thimerosal. Stable at 2-8°C
until labeled expiration date.


MOUNTING MEDIUM
One dropper vial containing 3.5 ml phosphate buffered glycerol of
pH 7.4 ± 0.2. Stable at 2-8°C until labeled expiration date.


FLUORESCENT ANTIBODY CONJUGATE
Two ready to use dropper vials, each containing 3.5 ml fluorescein
isothiocyanate labeled goat antihuman IgM (heavy chain specific)
with 0.01% Evans Blue counterstain, protein stabilizer, less than
0.1% sodium azide and 0.001% thimerosal added. Stable at 2-8°C
away from direct light until labeled expiration date.


PHOSPHATE BUFFERED SALINE (PBS)
Two one-liter packets of dry PBS. Stable in sealed packet at 25°C,
or lower, until labeled expiration date.


BUFFER PREPARATION
Place contents of a one-liter PBS packet into a one-liter  volumetric
flask, add *distilled water to the one-liter mark, mix and leave
several hours or overnight to dissolve.  Reconstituted buffer should
have a pH of 7.4 ± 0.2.  Adjust with 1N NaOH or 1N HCL if pH
value is outside the stated range.  Store in a clean screw capped
bottle at 25°C or lower.  Stable until labeled expiration date
provided no gross contamination is seen.  Do not use if pH changes,
if the solution turns cloudy, or if a precipitate forms.


* Use deionized water with caution, as pH of this type of water may vary
   causing the pH of PBS to become unstable upon prolonged storage.


WARNINGS AND PRECAUTIONS
  1. For in vitro diagnostic use. Thus, only staff trained in methods of


in vitro diagnostics may perform the test.
  2. Substrate slides are for single use only and must not be used more


than once.
  3. Care should be taken when handling substrate slides due to sharp


edges.
  4. The antigenic substrates have been fixed in acetone and


contain no detectable live Measles virus.  However, they
should be handled and disposed of as any potentially biohazardous
laboratory material.


  5. Do not remove slides from pouches until ready for testing. Do not
use if pouch has been punctured, as indicated by a flat pouch.


  6. All reagents should be brought to room temperature (20-25°C)
prior to use.


  5. Abnormal test results may be seen if the antigen substrate
slides are allowed to dry during the staining procedure.


  7. Refrigeration (2-8°C) of kit immediately upon arrival will insure
stability until labeled expiration date.


  8. Reagents should not be used beyond stated expiration date.


 11. Avoid microbial contamination of all reagents involved in the testing
procedure or incorrect results may occur.


 12. Incubation times or temperatures other than those specified
may give erroneous results.


 13. Reusable glassware must be washed and thoroughly rinsed
free of detergents.


 14. Do not expose conjugate to strong light during storage or use.
 15. Previously frozen specimens after thawing should be thoroughly


mixed prior to testing. It is recommended that sera freeze thawed
no more than one time. If repeated testing is required, it is
suggested that specimen be aliquoted.


 16. Patient samples, as well as all materials coming into contact with
them, should be handled at the Biosafety Level 2 as recommended
for any potentially infectious human serum or blood specimen in
the CDC/NIH manual “Biosafety in Microbiological and Biomedical
Laboratories”, 1984 Edition.  Never pipette by mouth.  Avoid
contact with skin and  mucous membranes.
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IgM positive controls do not have to be pretreated to remove IgG.
When used undiluted as provided, specific fluorescent intensity of
3+ or greater should be seen. Optionally, the positive control can
be titered to endpoint. If titered, the control should be serially
diluted in PBS. When the control has been tested for the endpoint
titer by  Bion, an endpoint titer is printed on the positive control
vial. Due to variations within each laboratory (fluorescent
microscope, etc.), each laboratory should establish its own mean
titer for each lot of positive control (generally + one dilution from
stated endpoint).


The control is intended to be used undiluted as provided. The
staining should exhibit less than 1+ fluorescence.


  9. Substitution of components other than those provided may
yield inconsistent results.


 10. Care should be taken to avoid splashing or generation of aerosols.







SPECIMEN COLLECTION
Blood should be collected fasting or at least one hour after meals
to avoid lipemic serum, as excess lipids may produce a “film”
over the substrate.  Aseptically collect 5-8 ml of blood by
venipuncture.  Allow the blood to clot at room temperature
(20-25°C) before separating serum to avoid hemolysis which
could interfere with test results.  Specimens should be stored
refrigerated at 2-8°C and tested within one week of collection.
Long term storage should be at -20°C in aliquots to avoid repeated
freezing and thawing.  Do not store in self-defrosting freezer.


Avoid using contaminated sera as they may contain proteolytic
enzymes which will digest the substrate.  It is unnecessary to


heat inactivate serum specimens prior to testing; however, sera
that have been heat inactivated may be used.


When testing paired samples to look for evidence of recent
infection, the acute specimen should be obtained as soon as
possible after onset of illness and the convalescent specimen
obtained 7-14 days later.  Acute and convalescent specimens
must be tested simultaneously, in the same assay, looking for a
significant change in antibody titer between the paired sera.  If
the first specimen is obtained too late during the course of the
infection, a significant rise in the antibody titer may not be
detected.


PROCEDURE


MATERIALS PROVIDED
 1. Measles Virus Antigen Substrate Slides
 2. Fluorescent Antibody Conjugate
 3. Positive Control Serum
 4. Negative Control Serum
 5. Phosphate Buffered Saline (PBS)
 6. Mounting Medium


MATERIALS REQUIRED BUT NOT PROVIDED


TEST PROCEDURE
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The greatest source of error in IgM testing is interference by the
presence of pathogen specific IgG. This can occur in one of two
ways.


a. False Negative Reactions may occur due to high levels of
specific IgG blocking the IgM in the competition for antigenic
sites during the first step of the staining reaction.  The IgG, being
more avid that the IgM, will react with the antigenic sites first,
blocking the IgM from participating in the reaction.  The IgM
will then be washed away during the first wash, leaving nothing
for the anti-IgM conjugate to react with in step two of the
staining reaction resulting in a false negative reaction in the
presence of pathogen specific IgM.


b. False Positive Reactions may occur when Rheumatoid Factors are
present along with pathogen specific IgG antibodies.  Some
Rheumatoid Factors can be immunoglobulin M anti-IgG.
When specific IgG reacts with the antigenic sites during the first
step of the staining reaction, the Rheumatoid Factor anti-IgG will
then react with the bound IgG.  Rheumatoid Factor being an
antibody of the IgM class will then react with the anti-IgM
conjugate in step two of the staining reaction, resulting in a false
positive reaction in the absence of pathogen specific IgM.


It is, therefore, strongly recommended that each patient serum
specimen be pre-treated to remove any IgG interference by separating
the IgM from the IgG using any of the standard methodologies.10,11,12


Two such methodologies are ion exchange chromatography13 and
IgG immunoprecipitation.14,15


9. Moist chambers
10. Plastic squeeze wash bottle
11. Coplin jars or staining dishes with slide racks
12. 24 x 60 mm #1 coverslips
13. Felt tip marking pen
14. Fluorescence microscope equipped with a


mercury or tungsten-halogen light source, a
390-490nm excitation filter and 515-520nm
barrier filter, and optics to give a total
magnification of 200X or 250X.  The
excitation wavelength of FITC is 490nm
and the emission wavelength is 520nm.


 1. One liter volumetric flask or one liter
graduated cylinder


 2. Distilled water - CAP Type one or equivalent
 3. One-liter screw capped container
 4. Disposable test tubes (12 x 75 mm or


comparable) and rack
 5. Disposable serological pipettes
 6. IgM separation system
 7. Calibrated pipettes to deliver 50 µl, 100 µl


and 200 µl, with disposable pipette tips
 8. Pasteur pipettes and bulbs


WARNINGS AND PRECAUTIONS (continued)


16. Sera used to prepare positive and negative controls have been
tested by an FDA approved method and found to be negative
(were not repeatedly reactive) for the presence of Hepatitis B
surface Antigen (HBsAg) and antibodies to Hepatitis C
(HepCAb) and HIV 1 & 2.  However, because no test method
can offer complete assurance of the absence to these or other
infectious agents, these reagents should be handled at the
Biosafety Level 2 as recommended for any potentially


infectious human serum or blood specimen in the
CDC/NIH manual "Biosafety in Microbiological and
Biomedical Laboratories," 1984 Edition.


17. The preservatives used in conjugate and controls are toxic if
ingested.  Azides may react with copper or lead plumbing to
form explosive metal azides.  When disposing, flush drains
with water to minimize build-up of azide and metal compounds.







TEST PROCEDURE (continued)
 1. SPECIMEN PREPARATION


Separate IgM from IgG by treating patient serum to remove IgG
as suggested above.


Screening:
It is recommended that screening be carried out at a 1:10 and
1:40 dilution.16


a. Prepare a 1:10 dilution of each patient’s serum using one of
the above treatments.


b. Prepare a 1:40 dilution by adding 0.1 ml (100 µl) of the 1:10
dilution to 0.3 ml of PBS.


Semi-quantitation:
Serum dilutions are utilized to measure antibody titer.  Each
laboratory should establish its own titering protocol.  The
following twofold serial titration is suggested:


a. Prepare a 1:10 dilution of each patient’s serum using one of
the treatment methodologies mentioned above.  This will be
designated as tube #1.


b. Add 0.2 ml PBS to tubes #2, #3, #4, and #5.
c. Using a 200 µl pipette, transfer 0.2 ml (200 µl) from tube #1


to tube #2.  Mix.  Using a new tip for each dilution, transfer
0.2 ml (200 µl) from the second tube to the third, from the
third tube to the fourth, and from the fourth tube to the fifth,
mixing after each transfer.  This will give a twofold titration
with the following dilutions:


Tube #1 = 1:10 Tube #4 = 1:80
Tube #2 = 1:20 Tube #5 = 1:160
Tube #3 = 1:40


  2. SLIDE PREPARATION
Remove reagents and as many slides as are required from the
refrigerator or freezer and allow to equilibrate to room
temperature (20-25°C) for at least five minutes.  Remove slides
from sealed foil pouches being careful not to touch the antigen
surface.  Identify each slide using a felt tip marking pen.


  3. SPECIMEN APPLICATION
Using separate Pasteur pipettes, apply one drop (20-30 µl) of the
positive control, one drop (20-30 µl) of the negative control
and one drop (20-30 µl) of each patient serum dilution to
individual wells of the slide.  Do not touch the antigen surface
with the pipette while dropping.  Do not allow drops to mix, as
cross contamination of samples between wells could cause
erroneous results.


  4. INCUBATION 1
Incubate in a moist chamber at 35-37oC for 90 minutes.
NOTE: THE ANTIGEN MUST NOT BE ALLOWED TO


DRY DURING ANY OF THE FOLLOWING STEPS.
Nonspecific binding may occur if the reagent is
allowed to dry on the slide.


  5. RINSE 1
Remove slides from moist chamber and rinse GENTLY with PBS
using a squeeze wash bottle.  Do not focus the PBS stream directly
onto the wells.  To prevent cross contamination tilt slide first toward
wells 1-6 and, running a PBS stream along the midline of the slide,
allow the PBS to run off the top edge of the slide.


Then, tilt the slide toward wells 7-12 and repeat this procedure,
allowing the PBS to run off the bottom edge of the slide.  For six well
slides, tilt slide down and run the PBS stream across the slide above
the wells, allowing the PBS to run off the bottom edge of the slide.


 6. WASH 1
Place slides in Coplin jars or staining dishes and wash in two changes
of  PBS for not less than five minutes or more than ten minutes
each, agitating gently at entry and prior to removal.


 7. CONJUGATE APPLICATION
Remove slides from the wash one at a time, shake off excess PBS, dry
around outside edges if necessary and return each slide to the moist
chamber.  Apply one drop of conjugate to each well of each slide,
making sure each well is completely covered.


  8. INCUBATION 2
Incubate in a moist chamber at 35-37oC for 60 minutes.  Protect slides
from excessive light.


  9. RINSE 2
Remove slides from moist chamber and rinse GENTLY with PBS
using a squeeze wash bottle.  As suggested in step 5., do not focus
PBS stream directly onto the wells.


10. WASH 2
Place slides in Coplin jars or staining dishes and wash in two changes
of PBS for not less than five minutes or more than ten minutes each,
agitating gently at entry and prior to removal.


11. COVERSLIP
Remove slides one at a time from last PBS wash, shake off excess
PBS and immediately add two to four drops of mounting medium
across the slide.  Tilt slide and rest the edge of the coverslip against
the bottom of the slide allowing the mounting medium to form a
continuous bead between the coverslip and slide.  Gently lower
the coverslip from the bottom of the slide to the top, being careful
to avoid air bubbles.  Drain excess mounting medium by holding
the edge of the slide against absorbent paper.  Wipe off back of
slide.


12. READ
Examine stained slides as soon as possible using a properly equipped
fluorescence microscope.  It is recommended that slides be examined
on the same day they are stained.  If any delay is anticipated, store
slides in the refrigerator (2-8°C) away from direct light and read the
following day.  Do not allow mounting medium to dry between slide
and coverslip.  If drying should occur, add additional mounting
medium or recoverslip slide.


FLUORESCENT INTENSITY GRADING
Fluorescent intensity may be semi-quantitated by following the guidelines
established by the Centers for Disease Control, Atlanta, Georgia:17


4+ = Maximal fluorescence; brilliant yellow-green.
3+ = Less brilliant yellow-green fluorescence.
2+ = Definite but dull yellow-green fluorescence.
1+ = Very dim subdued fluorescence.


The degree of fluorescent intensity is not clinically relevant and has only
limited value as an indicator of titer.  Differences in fluorescence
microscope optics, filters and light sources  may result in differences of
1+ or more fluorescent intensity when observing the same slide using
different microscopes.
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QUALITY CONTROL
SPECIFICITY CONTROL
Both a positive and negative antibody control must be included
with each run.  These controls must be examined prior to
reading test samples and should demonstrate the following results:


Negative Control
Using the Bion MEASLES NEGATIVE CONTROL SERUM as
provided with the Bion MEASLES-M ANTIBODY TEST SYSTEM,
the infected cells should exhibit less than 1+ fluorescence and
appear reddish-orange due to the counterstain.


Positive Control
Using the Bion MEASLES POSITIVE IgM CONTROL SERUM as
provided with the Bion MEASLES-M ANTIBODY TEST SYSTEM,
Measles infected cells should exhibit well defined specific
fluorescent staining at an intensity  of 3+ or greater.  The Measles
Virus fluorescent staining pattern consists of cytoplasmic granules
with the infected cells sometimes coalescing to form multinucle-
ated giant cells.  Approximately  10-50% of  cells should exhibit
this specific staining pattern with the uninfected cells staining
reddish-orange due to the counterstain.


Each control must demonstrate the expected reaction in order to
validate the test.  If the controls fail to appear as described
above, the test results should not be reported and the test should
be repeated.  If upon repeat testing the controls still fail to show
the proper reaction, do not report test results.


SENSITIVITY CONTROL
A titered control included with each run tests substrate sensitivity,
as well as, checks technique, conjugate quality and the microscope
optical system.  The endpoint titer of each lot of Bion MEASLES
POSITIVE IgM CONTROL SERUM must be determined.  There
must not be more than a twofold difference (+/-) in titer from the
stated endpoint.  Each run should include the endpoint dilution,
one twofold dilution above and one twofold dilution below  the
endpoint dilution.  The more concentrated dilution should be positive
and the less concentrated dilution negative.  If the control does
not behave as described, the test results are invalid and the tests
should be repeated.  If the control again fails to show the proper
reaction upon repeat testing, do not report the test results.


READING OF TEST RESULTS
NEGATIVE
A serum dilution is considered negative for Measles IgM
antibodies if the cells exhibit less than 1+ fluorescence and
appear reddish-orange due to the counterstain, or if the
fluorescence observed is not the specific staining pattern of
Measles Virus.


A sample is considered negative for Measles IgM antibodies if it
exhibits less than 1+ fluorescence at a serum dilution of 1:10 and
all greater dilutions, or if the fluorescence observed is not the
specific staining pattern of Measles Virus.


  ... Negative samples may exhibit fluorescent staining of the
infected cells slightly greater than the Negative Control,
but less than 1+.


  ... Nonspecific staining of all cells observed in some sera at
low dilutions is most likely due to the presence of
autoantibodies against cellular components in either the
nucleus or cytoplasm.


  ... Staining of areas other than the viral infected cells should
be interpreted as negative and attention should be
directed to specific steps in the staining method
(e.g., RINSE and WASH steps).


POSITIVE
A serum dilution is considered positive for Measles IgM
antibodies if, at an intensity of 1+ or greater, there is well
defined specific fluorescent staining in the Measles Virus
infected cells.  The Measles Virus fluorescent staining pattern
consists of cytoplasmic granules in cells that


sometimes coalesce to form multinucleated giant cells.  This
pattern is exhibited in 10-50% of the cells with the remaining
uninfected cells staining reddish-orange due to the counterstain.
The number of cells exhibiting a positive staining reaction
and the type of fluorescent staining pattern should closely
approximate that seen in the Positive Control.


A sample is considered positive for Measles IgM antibodies  if it
exhibits the characteristic Measles Virus staining pattern with
a fluorescent intensity of 1+ or greater at a serum dilution of
1:10 or greater.


NOTE: Each field should contain cells that exhibit no
apple-green fluorescence.  Should most of the cells in
the patient test wells fluoresce apple-green in the
nucleus and/or cytoplasm, an autoimmune staining
reaction due to the presence of autoantibodies should
be considered.18,19  It is recommended that such
samples be diluted beyond the interference for better
interpretation.  It is possible that autoantibody staining
may mask specific staining such that an interpretation
cannot be made.  Should this occur, test results
should be reported as “Unable to interpret due to the
presence of interfering antibodies.”


TITRATION
If a semi-quantitative titration is performed, the result should
be reported as the reciprocal of the last dilution in which
1+ apple-green fluorescent intensity of the specific staining
pattern is detected.
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TROUBLESHOOTING
Possible solutions to problems that may occur in immunofluorescent assays are discussed in an accompanying brochure entitled
"TROUBLESHOOTING IN IMMUNOFLUORESCENCE".


INTERPRETATION OF RESULTS


LIMITATIONS OF THE PROCEDURE
IgG while not affecting the IgM levels; however, high levels
of IgG may need to be treated with proportionally increased
amounts of the precipitating reagent.  Ion exchange
chromatography will only eliminate IgG subclasses 1, 2 and
3 with subclass 4 (usually less than 5% of the total IgG)
remaining in the fraction with the IgM.  Also, only a
portion of the IgM antibodies can be recovered.24


  5. A negative test result does not necessarily rule out current
or recent infection.  The specimen may have been collected
too early in the disease before demonstrable antibody is
present; or, the specimen may have been collected too late
in the disease after the antibody level is no longer detectable.


  6. Test results on specimens from immunosuppressed patients
and pregnant women may be difficult to interpret.


  7. Positive test results may not be valid in persons who have
received blood transfusions or various blood products within
the past several months.


  8. Antinuclear antibodies (ANA) present in serum may
interfere with the Measles IFA test.  They can be differentiated
from Measles Virus staining in that ANAs stain the nuclei
in all cells; whereas, Measles antibodies exhibit staining
only in the 10-50% infected cells.18
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RESULTS INTERPRETATION OF SINGLE SAMPLE RESULTS


Less than 10 Negative - Indicates no evidence of recent infection with Measles (Rubeola) Virus.


NOTE: This may represent a primary infection with the humoral immune response not yet developed to
detectable levels.  If infection with Measles Virus is still suspected, a second specimen should be
obtained 7-14 days later, and the paired specimens tested simultaneously, looking for a seroconversion.


10 or Greater Positive - Indicative of a recent primary Measles Virus infection.


ACUTE
RESULT


CONVALESCENT
RESULT INTERPRETATION OF PAIRED SAMPLE RESULTS


Less than 10


Less than 10


Less than 10


10 or Greater


Not likely to be an acute Measles Virus infection.


NOTE: This may represent a primary infection if time of obtaining the second
specimen is too soon after the first.  If this condition is suspected,
obtain a third specimen 7-14 days after the second specimen and run
the three simultaneously, looking for a seroconversion.


Most likely a primary infection with Measles Virus unless the individual has
recently acquired passive antibody.


  1. Measles Virus IgM antibody test results should be used in
conjunction with information available from clinical
evaluation and other diagnostic information.


  2. The presence of Rheumatoid Factor (RF) in serum may
cause a false positive reaction if pathogen specific IgG is
also present.  Routine RF tests may not be sensitive enough
to detect small amounts of RF which exist within the
normal range, but are sufficient to cause a false positive
reaction in the more sensitive IFA technique.10,11,12


Therefore, all sera should be treated by ion exchange
chromatography13 or IgG immunoprecipitation14,15 before
testing to eliminate possible RF interference.


  3. High titers of viral specific IgG when present in the patient
serum may compete with the pathogen specific IgM for the
antigen sites, resulting in a false negative IgM
reaction.10,11,12  Therefore, all sera should be treated by ion
exchange chromatography13 or IgG immunoprecipitation14,15


before testing  to avoid this possible problem.
  4. Two methods such as immunoprecipitation and ion


exchange chromatography have been commonly used for
neutralizing or removing possibly interfering IgG
antibodies prior to testing for specific IgM antibodies in
IFA tests.  Immunoprecipitation neutralizes all classes of







LIMITATIONS OF THE PROCEDURE (continued)
  9. Cytoplasmic fluorescence in the majority of the cells may be


due to the presence of antimitochondrial antibodies (AMA)
often seen in primary biliary cirrhosis.19  They can be differentiated
from Measles staining in that AMA will stain the cytoplasm of
all cells; whereas, Measles antibodies exhibit staining in only
the 10-50% infected cells.


10. Endpoint reactions may vary between laboratories due to
differences in type or condition of fluorescence microscope
employed, diluting apparatus, IgG/IgM separation methods, as
well as the experience level  of personnel performing the assay.


11. If both the positive and negative control substrate cells are not


visible when viewed using the fluorescence microscope, it may
be necessary to replace or realign the light source and check the
specific filters.


12. Cell culture substrate slides may exhibit nonspecific fluorescence
due to contamination of antibodies or PBS rinse-wash solutions
with bacteria or fungi.  It is very important that personnel reading
the staining results have experience in fluorescence microscopy.


13. Because of the possibility of contamination of cord blood with
maternal IgM, it is prudent to confirm positive viral IgM antibody
results on cord blood samples by testing a follow-up specimen
from the infant, preferably within the first five days of life.20


SPECIFIC LIMITATIONS OF THE MEASLES VIRUS ASSAY
Measles antibody titers in body fluids may be increased in certain
conditions, which have not been correlated with persistent Measles
Virus infection.21


  1. Increasing antibody titers against Measles Virus and certain other
viruses, e.g., Rubella, have been associated with chronic active
hepatitis, systemic lupus erythematosus and infectious mononucleosis.22


  2. Increased Measles antibody titers have been found in serum and
cerebrospinal fluid samples from patients with multiple sclerosis.23


Titers of antibodies against other enveloped viruses have also been
found to be increased in a considerable portion of patients with
multiple sclerosis.  The significance is not known.


EXPECTED VALUES
The prevalence and age incidence of Measles are related to population density,
economic and environmental factors, and to the usage of Measles vaccine.1  In the
absence of Measles vaccine, 50% of children have antibody by the age of 5,
and 90-95% have antibody by the age of 15.  Among younger children with


Measles, the peak incidence occurs in infants under 2 years of age.  With the
introduction of the Measles vaccine, the age-specific incidence has shifted upwards as
the overall incidence of Measles has declined.5


SPECIFIC PERFORMANCE CHARACTERISTICS
To investigate the relative sensitivity and specificity of the Bion MEASLES-M
ANTIBODY TEST SYSTEM, serum specimens were tested in comparison with results from
a certified Immunology Reference Laboratory for the presence of IgM antibodies to Measles
Virus.  As summarized in TABLE 1, of the twenty specimens compared qualitatively, fourteen
were positive and six were negative with both systems.  There was 100% overall agreement
between both systems with no sera vacillating between a positive or negative result.24


TABLE 1 - SUMMARY OF RELATIVE COMPARISON TESTING


Interlot and Intralot precision of the MBL- BION MEASLES-M ANTIBODY TEST
SYSTEM was evaluated by testing twenty serum specimens (6 negative and 14 positive over a
range of titers).  Three different manufacturing lots were tested; and, a single lot was tested in
triplicate within two runs.  In each instance there was no more than a twofold difference (+/-)
in titer between any of the comparison testings which is within the confidence limits of this
methodology.  None of the test sera vacillated between a positive or negative result.24


This data is summarized in TABLES 3 and 4.


TABLE 3 - SUMMARY OF INTERLOT PRECISION


BION KIT


Relative
Sensitivity


Relative
Specificity


Positive Negative 100% 100%


Reference
Laboratory


Positive 14 0 14/14


Negative 0 6 6/6


In addition, the twenty serum specimens ranging in titer from less than 1:10 to 1:320 were
compared semi-quantitatively with results from the Reference Laboratory to investigate the
relative sensitivity of the Bion MEASLES-M ANTIBODY TEST SYSTEM.
As summarized in TABLE 2, all specimen results agreed with no more than a twofold
difference (+/-) in titer between both systems.  It appears that the BION system is more
sensitive with consistently higher titers.  However, the Reference Laboratory uses the criteria
that a fluorescent reading intensity of 2+ is the endpoint; whereas, BION uses the criteria of
1+ as the endpoint.  The following tables represent results from two independent readers.
If the readers differed, both results are given.24


TABLE 2 - SUMMARY OF RELATIVE SENSITIVITY TESTING


Spec.# BION Ref.Lab Spec.# BION Ref.Lab


1 40 40 11 40 20


2 80 40 12 80 40


3 80 40 13 20 20


4 80 40 14 40 20


5 80 40 15 <10 <20


6 80/160 80 16 <10 <20


7 160 80 17 <10 <20


8 80 40 18 <10 <20


9 80/160 80 19 <10 <20


10 40 20 20 <10 <20


Spec.# Lot 1 Lot 2 Lot 3 Spec.# Lot 1 Lot 2 Lot 3


1 40 40 40 11 20/40 40 40


2 80 80 40 12 80 80 80


3 80 80 80 13 20 20 20


4 80 80 80 14 20/40 40 40


5 80 80 80 15 <10 <10 <10


6 80/160 80/160 80/160 16 <10 <10 <10


7 160/32 320 80/160 17 <10 <10 <10


8 160 80/160 80 18 <10 <10 <10


9 80 160 160 19 <10 <10 <10


10 40 20/40 40 20 <10 <10 <10


TABLE 4 - SUMMARY OF INTRALOT PRECISION
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Spec.# 1st Test 2nd Test 3rd Test Spec.# 1st Test 2nd Test 3 rd Test


1 80 40 40 11 20/40 40 20/40


2 160 80 80 12 80 80 80


3 80 80 80 13 20 20 20


4 80 80 80 14 40 20/40 20/40


5 80 80 80 15 <10 <10 <10


6 160 80/160 80/160 16 <10 <10 <10


7 320 160 160/320 17 <10 <10 <10


8 80/160 80 160 18 <10 <10 <10


9 80/160 80 80 19 <10 <10 <10


10 40/80 40 40 20 <10 <10 <10







SPECIFIC PERFORMANCE CHARACTERISTICS (continued)
In a routine Viral Serology Laboratory, it is not commonly known if ANA, Rheumatoid
Factors or any other interfering substances are present; therefore, it is recommended that
some kind of treatment to eliminate these interfering substances be done before testing for
specific IgM antibodies. As it is important to realize that there may be some limitations in
pre-treatments to remove IgG antibody, further studies were done on serum specimens to
determine the actual immunoglobulin levels before and after treatment. Nine sera (6 normal
and 3 disease state) were pre-treated by the two commonly used methods of immunoprecipita-
tion and ion exchange chromatography.  Immunoprecipitation appears to neutralize essentially
all of the IgG, none of the IgA and none of the IgM.  Whereas, ion exchange chromatography
removed only approximately 97% of IgG and all of the IgA.  However, it also removed an
average of 61% of the IgM from six sera and all of the detectable IgM from three normal sera.  It
appears from this study, although limited in number, that the immunoprecipitation method is
more efficient at eliminating the possibly interfering IgG while leaving the possibly significant
IgM available for testing.16,24


Several limitations must be kept in mind when interpreting IgM serology tests.  This is true
even after separation treatment of IgG and IgM eliminates the problems of Rheumatoid Factors
and IgG competitive binding.  IgM specific antibody responses can occur not only with
primary infection but can be attributed to reactivation or reinfection particularly in Herpesvirus
infections.12,25  Also, it is well known that dual infections can occur and have been reported
between several members of the Herpesvirus Group.26,27,28,29  In addition, with some viruses
such as CMV and EBV, IgM specific antibodies may continue for many months.  Thus, a
person may have residual IgM from one infection and become infected with a different
agent.12,25  It is not uncommon for one childhood infection to follow closely after another.
Also, an infection with a new agent may cause an anamnestic response in IgM from the recent
previous infection.30  Therefore, requesting a convalescent specimen looking for a change in
IgM antibody levels between paired specimens may help clarify the actual current infection
from the previous past infection.


A cross-reactivity study was conducted to insure that IgM antibodies to Measles virus would
exhibit no specificity for other antigen substrates.  Ten serum specimens positive for Measles
IgM antibodies were treated to separate IgG and IgM and then tested for IgM antibodies to
EBV, HSV1, HSV2, CMV, VZV and Mumps.  As summarized in TABLE 5, there did not
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appear to be any specific pattern of cross-reactions between the IgM antibodies of
Measles and the other six antigens.  As indicated by *, there were comparatively
low titers with EBV and HSV in two specimens which may be of little or
questionable significance.  In addition, 47 specimens with IgM antibodies to
EBV, HSV1, HSV2, CMV, VZ or Mumps were tested on the BION Measles
antigen substrate and were found to be less than 1:10, demonstrating that
antibodies to these various other viruses exhibit no specificity to the BION
Measles antigen substrate.24


TABLE 5 - CROSS-REACTIVITY OF IGM ANTIBODIES IN IFA TESTS


Spec.# Measles EBV HSV 1 HSV 2 CMV VZV Mump Comment


1 80 <10 <10 <10 <10 <10 <10


2 80 <10 <10 <10 <10 <10 <10


3 80 <10 <10 <10 <10 <10 <10


4 320 10 20 <10 <10 <10 <10 *


5 80 <10 <10 <10 <10 <10 <10


6 320 <10 <10 <10 <10 <10 <10


7 80 <10 <10 <10 <10 <10 <10


8 320 <10 <10 <10 <10 <10 <10


9 80 <10 10 <10 <10 <10 <10 *


10 80 <10 <10 <10 <10 <10 <10


IgM serology performed by IFA is very attractive since it combines specificity
with sensitivity and in most cases only a single serum sample is required.
However, the need for careful interpretation of the significance of positive IgM
tests in relationship to patients’ clinical situations must be emphasized.  It is
essential to have an awareness or understanding of the many problems
associated with IgM testing to avoid the many pitfalls that can trap the most
experienced of workers.  IgM results must always be interpreted with caution.24
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SUMMARY AND EXPLANATION
Mumps is an acute, generally self-limiting, contagious disease
with moderate fever of short duration.  Bilateral or unilateral
parotitis is the most common clinical feature.  Secondary
involvement concerns the testes, ovaries, central nervous system
and, more rarely, the pancreas, peripheral nerves, eye, inner ear
and other organs.1


The incubation period for Mumps Virus ranges between 18 and
21 days.  Infections are spread by droplets via the upper respiratory
route.  Between 25 and 50 percent of all infections are silent.
Immunity after infection appears to be lifelong; however, silent
reinfections may occur although it is probably an infrequent event.
An attenuated live virus vaccine is available which induces lower
levels of measurable antibody than natural infection.1,2


Only one distinct antigenic type of Mumps Virus is known.
Some antigenic cross-reactivity and anamnestic antibody
responses exist with other Paramyxoviruses, particularly
Parainfluenza Type 1, in some serological tests.1,2,3  However,
cross-reacting antibodies do not appear to be a problem when
testing for Mumps Virus antibody by immunofluorescence.1,2,4,14


Paired serum samples should be used for serological analysis,
and the initial specimen should be obtained as early as possible
after the onset of symptoms.  IgG antibodies appear within the
first week, reach high titers, and persist as protective antibody
for apparent lifelong immunity.


CLIA Complexity:  High
CDC Analyte Identifier Code:  4007


CDC Test System Identifier Code:  07480
SYMBOL DEFINITIONS


= Consult Directions for Use = In Vitro Diagnostic Reagent


= Store Away From Direct Light         = Positive Control


= Storage Temperature         = Negative Control


= Expiration Date   = Endpoint Titer


= Number of Tests = Code Number


= Amount = Lot Number


= Single Use Only


INTENDED USE
The Bion MUMPS-G ANTIBODY TEST SYSTEM is an
indirect fluorescent antibody assay for the qualitative and/or
semi-quantitative determination of Mumps IgG antibodies in
human serum. The Bion MUMPS-G ANTIBODY TEST
SYSTEM is intended for use as an aid in the diagnosis of
primary infection and as a determination of immune status.


Even though traditional serologic diagnosis of Mumps requires
the identification of a significant (fourfold or greater) rise in
IgG antibody titer between acute and convalescent phase sera, a
diagnosis can also be made by the demonstration of the presence
of IgM antibody in a single specimen.  Correct interpretation of
serologic data depends upon the proper timing of specimen
collection in relation to onset of symptoms.  Timing is especially
important for interpreting negative IgM results.  Studies have
shown that infection with Mumps Virus results in the detection
of IgM antibody within 2 to 4 days following the onset of
clinical symptoms, peak at 1 to 2 weeks, persist for about 3
months and are rarely detectable as long as 6 months after
infection.  Therefore, single specimens collected within 10 to 15
days after onset are useful for the identification of virus specific
immunoglobulin M (IgM).1,2,5


Many tests for the determination of antibodies to Mumps Virus
have been described.  Both immunofluorescence and ELISA tests
have the advantages of being sensitive and capable of allowing the
separate identification of IgG and IgM viral antibodies for both
determination of immune status and diagnosis of acute infection.1,2
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Bion MUMPS-G
KITS AND REAGENTS


MUMPS-G (Mumps IgG Antibody) 120 Test Kit MUG-120
Mumps Substrate Slide, twelve wells MU-8012
Conjugate, IgG with Counterstain, 3.5 ml CCG-9972
Mumps IgG Positive Control Serum, 0.5 ml MUG-8020
Mumps Negative Control Serum, 0.5 ml MUN-8010
PBS Packet, One Liter PBS-9990
Mounting Medium, 3.5 ml MM-9985


KITS and KIT COMPONENTS                 CODE NO.


N OTE: C hanges highlighted


MUMPS - G  ANTIBODY


TEST  SYSTEM


        = C ontains human blood          
           or p lasma derivatives


           = Contains biological
              material of animal origin          







PRINCIPLE OF THE IFA PROCEDURE
The Bion MUMPS-G ANTIBODY TEST SYSTEM utilizes the indirect
fluorescent antibody assay method first described by Weller   and
Coons6 and further developed by Riggs, et al.7  The procedure is carried
out in two basic reaction steps:


Step 1 - Human serum is reacted with the antigen substrate.  Antibodies, if
present, will bind to the antigen forming stable antigen-antibody
complexes.  If no antibodies are present, the complexes will not
be formed and serum components will be washed away.


Step 2 - Fluorescein labeled antihuman IgG antibody is added to the
reaction site which binds with the complexes formed in step
one.  This results in a positive reaction of bright apple-green
fluorescence when viewed with a properly equipped fluorescence
microscope.  If no complexes are formed in step one, the
fluorescein labeled antibody will be washed away, exhibiting a
negative result.


REAGENTS
MUMPS VIRUS ANTIGEN SUBSTRATE SLIDES


Ten individually foil-wrapped twelve slides with a mixture of
Mumps (CDC Strain) infected and uninfected HEp-2 cells fixed
onto each well.  Each well contains an average of 10-50%
infected cells per 200X field.  Stable in sealed foil pouch  at 8°C, or
lower, until labeled expiration date.


POSITIVE CONTROL SERUM
One vial containing 0.5 ml Mumps positive IgG human control
serum with protein stabilizer and 0.005% thimerosal.  Stable
at 2-8°C until labeled expiration date.


NEGATIVE CONTROL SERUM
One vial containing 0.5 ml Mumps negative human control serum
with protein stabilizer and 0.005% thimerosal.  Stable at 2-8°C
until labeled expiration date.


MOUNTING MEDIUM
One dropper vial containing 3.5 ml phosphate buffered glycerol of
pH 7.4 ± 0.2.  Stable at  2-8°C until labeled expiration date.


FLUORESCENT ANTIBODY CONJUGATE
Two ready to use dropper vials, each containing 3.5 ml fluorescein
isothiocyanate labeled goat antihuman IgG (heavy  chain specific)
with 0.01% Evans Blue counterstain, protein stabilizer, less than
0.1% sodium azide and 0.001% thimerosal added.  Stable at 2-8°C
away from direct light until labeled expiration date.


PHOSPHATE BUFFERED SALINE (PBS)
Two one-liter packets of dry PBS.  Stable in sealed packet at
25°C, or lower, until labeled expiration date.


BUFFER PREPARATION
Place contents of a one-liter PBS packet into a one-liter  volumetric
flask, add *distilled water to the one-liter mark, mix and leave
several hours or overnight to dissolve.  Reconstituted buffer should
have a pH of 7.4 ± 0.2.  Adjust with 1N NaOH or 1N HCL if pH
value is outside the stated range.  Store in a clean screw capped
bottle at 25°C or lower.  Stable until labeled expiration date
provided no gross contamination is seen.  Do not use if pH changes,
if the solution turns cloudy, or if a precipitate forms.


* Use deionized water with caution, as pH of this type of water may vary
   causing the pH of PBS to become unstable upon prolonged storage.


WARNINGS AND PRECAUTIONS
  1. For in vitro diagnostic use. Thus, only staff trained in


methods of  in vitro diagnostics may perform the test.
  2. Substrate slides are for single use only and must not be


used more than once.
  3. Care should be taken when handling substrate slides due to sharp


edges.
  4. The antigenic substrates have been fixed in acetone and


contain no detectable live Mumps Virus.  However, they
should be handled and disposed of as any potentially
biohazardous laboratory material.


  5. Do not remove slides from pouches until ready for testing.  Do not
use if pouch has been punctured, as indicated by a flat pouch.


  6. All reagents should be brought to room temperature
(20-25°C) prior to use.


  7. Abnormal test results may be seen if the antigen substrate
slides are allowed to dry during the staining procedure.


  8. Refrigeration (2-8°C) of kit immediately upon arrival will
insure stability until labeled expiration date.


  9. Reagents should not be used beyond stated expiration date.
10. Substitution of components other than those provided may


yield inconsistent results.


11. Avoid microbial contamination of all reagents involved in the
testing procedure or incorrect results may occur.


12. Incubation times or temperatures other than those specified
may give erroneous results.


13. Reusable glassware must be washed and thoroughly rinsed
free of detergents.


14. Care should be taken to avoid splashing and generation of
aerosols.


15. Do not expose conjugate to strong light during storage or use.
16. Previously frozen specimens after thawing should be


thoroughly mixed prior to testing. It is recommended that
sera freeze thawed no more than one time. If repeated testing
is required, it is suggested that specimen be aliquoted.


17. Patient samples, as well as all materials coming into contact
with them, should be handled at the Biosafety Level 2 as
recommended for any potentially infectious human serum
or blood specimen in the CDC/NIH manual “Biosafety in
Microbiological and Biomedical Laboratories”, 1984 Edition.
Never pipette by mouth.  Avoid contact with skin and
mucous membranes.
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When used undiluted as provided, specific fluorescent intensity of
3+ or greater should be seen. Optionally, the positive control can
be titered to endpoint. If titered, the control should be serially
diluted in PBS. When the control has been tested for the endpoint
titer by  Bion, an endpoint titer is printed on the positive control
vial. Due to variations within each laboratory (fluorescent
microscope, etc.), each laboratory should establish its own mean
titer for each lot of positive control (generally + one dilution from
stated endpoint).


The control is intended to be used undiluted as provided. The
staining should exhibit less than 1+ fluorescence.







SPECIMEN COLLECTION
Blood should be collected fasting or at least one hour after meals
to avoid lipemic serum, as excess lipids may produce a “film”
over the substrate.  Aseptically collect 5-8 ml of blood by
venipuncture.  Allow the blood to clot at room temperature
(20-25°C) before separating serum to avoid hemolysis which
could interfere with test results.  Specimens should be stored
refrigerated at 2-8°C and tested within one week of collection.
Long term storage should be at -20°C in aliquots to avoid repeated
freezing and thawing.  Do not store in self-defrosting freezer.


Avoid using contaminated sera as they may contain proteolytic
enzymes which will digest the substrate.  It is unnecessary to


heat inactivate serum specimens prior to testing; however, sera
that have been heat inactivated may be used.


When testing paired samples to look for evidence of recent
infection, the acute specimen should be obtained as soon as
possible after onset of illness and the convalescent specimen
obtained 7-14 days later.  Acute and convalescent specimens
must be tested simultaneously, in the same assay, looking for a
significant change in antibody titer between the paired sera.  If
the first specimen is obtained too late during the course of the
infection, a significant rise in the antibody titer may not be
detected.


PROCEDURE


MATERIALS PROVIDED
 1. Mumps Virus Antigen Substrate Slides
 2. Fluorescent Antibody Conjugate
 3. Positive Control Serum
 4. Negative Control Serum
 5. Phosphate Buffered Saline (PBS)
 6. Mounting Medium


MATERIALS REQUIRED BUT NOT PROVIDED
 1. One liter volumetric flask or one liter


graduated cylinder
 2. Distilled water - CAP Type one or equivalent
 3. One-liter screw capped container
 4. Disposable test tubes (12 x 75 mm or


comparable) and rack
 5. Disposable serological pipettes
 6. Calibrated pipettes to deliver 50 µl, 100 µl


and 200 µl, with disposable pipette tips
 7. Pasteur pipettes and bulbs
 8. Moist chambers


  9. Plastic squeeze wash bottle
10. Coplin jars or staining dishes with slide racks
11. 24 x 60 mm #1 coverslips
12. Felt tip marking pen
13. Fluorescence microscope equipped with


a mercury or tungsten-halogen light
source, a 390-490nm excitation filter and
515-520nm barrier filter, and optics to
give a total magnification of 200X or
250X.  The excitation wavelength of
FITC is 490nm and the emission
wavelength is 520nm.


TEST PROCEDURE
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c. Using a 100 µl pipette, transfer 0.1 ml (100 µl) from tube
#1 to tube #2.  Mix.  Using a new tip for each dilution,
transfer 0.1 ml (100 µl) from the second tube to the third,
from the third tube to the fourth, and from the fourth tube
to the fifth, mixing after each transfer.  This will give a
fourfold titration with the following dilutions:


Tube #1 = 1:10
Tube #2 = 1:40
Tube #3 = 1:160
Tube #4 = 1:640
Tube #5 = 1:2560


  1. SPECIMEN PREPARATION
Screening:
Prepare a 1:10 dilution of each patient’s serum by adding
0.05 ml (50 µl) of patient’s serum to 0.45 ml of PBS.


Semi-quantitation:
Serum dilutions are utilized to measure antibody titer.  Each
laboratory should establish its own titering protocol;
however, the following fourfold serial titration suggested:


a. Prepare a 1:10 dilution of each patient’s serum by adding
0.05 ml (50 µl) of patient’s serum to 0.45 ml of PBS in
tube #1.


b. Add 0.3 ml PBS to tubes #2, #3, #4 and #5.


WARNINGS AND PRECAUTIONS (continued)
16. Sera used to prepare positive and negative controls have


been tested by an FDA approved method and found to be
negative (were not repeatedly reactive) for the presence of
Hepatitis B surface Antigen (HBsAg) and antibodies to
Hepatitis C (HepCAb) and HIV 1 & 2.  However, because no
test method can offer complete assurance of the absence to
these or other infectious agents, these reagents should be
handled at the Biosafety Level 2 as recommended for any


        potentially infectious human serum or blood specimen in the
CDC/NIH manual "Biosafety in Microbiological and Biomedical
Laboratories," 1984 Edition.


17. The preservatives used in conjugates and controls are toxic
if ingested.  Azides may react with copper or lead plumbing
to form explosive metal azides. When disposing, flush drains with
water to minimize build-up of azide and metal compounds.







TEST PROCEDURE (continued)
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  8. INCUBATION 2
Incubate in a moist chamber at room temperature (20-25°C)
for 30 minutes.  Protect slides from excessive light.


  9. RINSE 2
Remove slides from moist chamber and rinse GENTLY
with PBS using a squeeze wash bottle.  As suggested in
step 5., do not focus PBS stream directly onto the wells.


10. WASH 2
Place slides in Coplin jars or staining dishes and wash in
two changes of PBS for not less than five minutes or
more than ten minutes each, agitating gently at entry and
prior to removal.


11. COVERSLIP
Remove slides one at a time from last PBS wash, shake
off excess PBS and immediately add two to four drops of
mounting medium across the slide.  Tilt slide and rest the
edge of the coverslip against the bottom of the slide
allowing the mounting medium to form a continuous
bead between the coverslip and slide.  Gently lower the
coverslip from the bottom of the slide to the top, being
careful to avoid air bubbles.  Drain excess mounting
medium by holding the edge of the slide against absorbent
paper.  Wipe off back of slide.


12. READ
Examine stained slides as soon as possible using a
properly equipped fluorescence microscope. It is
recommended that slides be examined on the same day as
they are stained.  If any delay is anticipated, store slides
in the refrigerator (2-8°C) away from direct light and read
the following day.  Do not allow mounting medium to dry
between slide and coverslip.  If drying should occur, add
additional mounting medium or recoverslip slide.


FLUORESCENT INTENSITY GRADING
Fluorescent intensity may be semi-quantitated by
following the guidelines established by the Centers for
Disease Control, Atlanta, Georgia:8


4+ = Maximal fluorescence; brilliant yellow-green.
3+ = Less brilliant yellow-green fluorescence.
2+ = Definite but dull yellow-green fluorescence.
1+ = Very dim subdued fluorescence.


The degree of fluorescent intensity is not clinically
relevant and has only limited value as an indicator of
titer.  Differences in fluorescence microscope optics,
filters and light sources may result in differences of 1+ or
more fluorescent intensity when observing the same slide
using different microscopes.


  2. SLIDE PREPARATION
Remove reagents and as many slides as are required from
the refrigerator or freezer and allow to equilibrate to room
temperature (20-25°C) for at least 5 minutes.  Remove
slides from sealed foil pouches being careful not to touch
the antigen surface.  Identify each slide using a felt tip marking
pen.


  3. SPECIMEN APPLICATION
Using separate Pasteur pipettes, apply one drop (20-30 µl)
of the Positive Control, one drop (20-30 µl) of the Negative
Control, and one drop (20-30 µl) of each patient serum
dilution to individual wells of the slide.  Do not touch the
antigen surface with the pipette while dropping.  Do not
allow drops to mix, as cross contamination of samples
between wells could cause erroneous results.


  4. INCUBATION 1
Incubate in a moist chamber at room temperature
(20-25°C) for 30 minutes.


NOTE: THE ANTIGEN MUST NOT BE
ALLOWED TO DRY DURING ANY OF THE
FOLLOWING STEPS.  Nonspecific binding may
occur if the reagent is allowed to dry on the
slide.


  5. RINSE 1
Remove slides from moist chamber and rinse GENTLY
with PBS using a squeeze wash bottle.  Do not focus the
PBS stream directly onto the wells.  To prevent cross
contamination tilt slide first toward wells 1-6 and,
running a PBS stream along the midline of the slide, allow
the PBS to run off the top edge of the slide.  Then, tilt the
slide toward wells 7-12 and repeat this procedure,
allowing the PBS to run off the bottom edge of the slide.
For six well slides, tilt slide down and run the PBS stream
across the slide above the wells, allowing the PBS to run
off the bottom edge of the slide.


  6. WASH 1
Place slides in Coplin jars or staining dishes and wash in
two changes of PBS for not less than five minutes or
more than ten minutes each, agitating gently at entry and
prior to removal.


  7. CONJUGATE APPLICATION
Remove slides from the wash one at a time, shake off
excess PBS, dry around outside edges if necessary and return
each slide to the moist chamber.  Apply one drop of
conjugate to each well of each slide, making sure each
well is completely covered.







QUALITY CONTROL
SPECIFICITY CONTROL
Both a positive and negative antibody control must be included
with each run.  These controls must be examined prior to reading
test samples and should demonstrate the following results:


Negative Control
Using the Bion MUMPS NEGATIVE CONTROL SERUM as
provided with the Bion MUMPS-G ANTIBODY TEST SYSTEM,
the infected cells should exhibit less than 1+ fluorescence and appear
reddish-orange due to the counterstain.


Positive Control
Using the Bion MUMPS POSITIVE IgG CONTROL SERUM as
provided with the Bion MUMPS-G ANTIBODY TEST SYSTEM,
Mumps infected cells should exhibit well defined specific
fluorescent staining at an intensity of 3+, or greater.  The Mumps
Virus fluorescent staining pattern consists of fine and coarse
cytoplasmic particles in cells that maintain their individuality of size
and shape.  Approximately 10-50% of the cells should exhibit this
specific staining pattern with the uninfected cells staining
reddish-orange due to the counterstain.


Each control must demonstrate the expected reaction in order to
validate the test.  If the controls fail to appear as described
above, the test results should not be reported and the test should
be repeated.  If upon repeat testing the controls still fail to show
the proper reaction, do not report test results.


SENSITIVITY CONTROL
A titered control included with each run tests substrate sensitivity,
as well as, checks technique, conjugate quality and the microscope
optical system.  The endpoint titer of each lot of Bion  MUMPS
POSITIVE IgG CONTROL SERUM must be determined. There must
not be more than a twofold difference (+/-) in titer from the stated
endpoint.  Each run should include the endpoint dilution, one
fourfold dilution above and one fourfold dilution below the
endpoint dilution.  The more concentrated dilution should be
positive and the less concentrated dilution negative.If the control
does not behave as described, the test results are invalid and the
tests should be repeated.  If the control again fails to show the
proper reaction upon repeat testing, do not report the test results.


READING OF TEST RESULTS
NEGATIVE
A serum dilution is considered negative for Mumps IgG
antibodies if the cells exhibit less than 1+ fluorescence and
appear reddish-orange due to the counterstain, or if the fluorescence
observed is not the specific staining pattern of Mumps Virus.


A sample is considered negative for Mumps IgG antibodies if it
exhibits less than 1+ fluorescence at a serum dilution of 1:10
and all greater dilutions, or if the fluorescence observed is not
the specific staining pattern of Mumps Virus.


  ... Negative samples may exhibit fluorescent staining of the
infected cells slightly greater than the Negative Control, but
less than 1+.


  ... Nonspecific staining of all cells observed in some sera at low
dilutions is most likely due to the presence of autoantibodies
against cellular components in either the nucleus or
cytoplasm.


  ... Staining of areas other than the viral infected cells should
be interpreted as negative and attention should be
directed to specific steps in the staining method
(e.g., RINSE and WASH steps).


POSITIVE
A serum dilution is considered positive for Mumps IgG
antibodies if, at an intensity of 1+ or greater, there is well
defined specific fluorescent staining in the Mumps Virus
infected cells.  The Mumps Virus fluorescent staining pattern
consists of fine and coarse cytoplasmic particles in cells that
maintain their individuality of size and shape.  This pattern is
exhibited in 10-50% of the cells with the remaining uninfected
cells staining reddish-orange due to the counterstain.  The


number of cells exhibiting a positive staining reaction and the
type of fluorescent staining pattern should closely approximate
that seen in the Positive Control.


A sample is considered positive for Mumps IgG antibodies if it
exhibits the characteristic Mumps Virus staining pattern with a
fluorescent intensity of 1+ or greater at a serum dilution of 1:10
or greater.


NOTE: Each field should contain cells that exhibit no apple-green
fluorescence.  Should most of the cells in the patient test
wells fluoresce apple-green in the nucleus and/or
cytoplasm, an autoimmune staining reaction due to the
presence of autoantibodies should be considered.9,10  It
is recommended that such samples be diluted beyond
the interference for better interpretation.  It is possible
that autoantibody staining may mask specific staining
such that an interpretation cannot be made.  Should this
occur, test results should be reported as “Unable to
interpret due to the presence of interfering antibodies.”


TITRATION
If a semi-quantitative titration is performed, the result should
be reported as the reciprocal of the last dilution in which
1+ apple-green fluorescent intensity of the specific staining
pattern  is detected.  When reading fourfold serial dilutions,
endpoints  can be extrapolated where necessary.


EXAMPLE OF ENDPOINT EXTRAPOLATION:
1:10   = 4+
1:40   = 3+
1:160 = 2+
1:640 = +/-


The extrapolated endpoint is reported as 320.
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TROUBLESHOOTING
Possible solutions to problems that may occur in immunofluorescent assays are discussed in an accompanying brochure entitled
"TROUBLESHOOTING IN IMMUNOFLUORESCENCE".


INTERPRETATION OF RESULTS


RESULTS INTERPRETATION OF SINGLE SAMPLE RESULTS


ACUTE
RESULT


CONVALESCENT
RESULT INTERPRETATION OF PAIRED SAMPLE RESULTS
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Less than 10 Negative - Indicates no previous infection with Mumps Virus and susceptibility to this agent.


NOTE: This may represent a primary infection with the humoral immune response not yet developed to
detectable levels.  If infection with Mumps Virus is still suspected, a second specimen should be
obtained 7-14 days later, and the paired specimens tested simultaneously, looking for a seroconversion.


10 or Greater Positive for Mumps Antibodies.  This may represent:
1. a primary infection;
2. a past experience with Mumps Virus and usually indicates immunity;
3. a passively acquired antibody from recent blood transfusions, organ transplantation or


transplacental transfer.


NOTE: The titer of a single specimen should not be the only criteria used to aid in the diagnosis of primary Mumps infections.
Paired samples (acute and convalescent) must be collected and tested simultaneously in the same assay to look for a
seroconversion or a significant rise in titer.  When only a single specimen is available, testing for IgM specific Mumps
Virus antibodies may help to confirm a diagnosis of active Mumps Virus infection.


Less than 10 Less than 10 Not likely to be an acute Mumps Virus infection.


NOTE: This may represent a primary infection if time of obtaining the second
specimen is too soon after the first.  If this condition is suspected, obtain a
third specimen 7-14 days after the second specimen and run the three
simultaneously, looking for a seroconversion.


Less than 10 10 or Greater Most likely a primary infection with Mumps Virus unless the individual
has recently acquired passive antibody.


10 or Greater 10 or Greater but with Not significant evidence of current infection.  Most likely a previous
less than a fourfold experience with Mumps Virus.  This may represent:
difference in titer from 1. a primary infection, but the interval between the first and second
the acute specimen specimens may not have been long enough for development of a


fourfold rise in antibody titer.  If this condition is suspected,
obtain a third specimen 7-14 days after the second specimen and
run the three simultaneously looking for a significant rise in
antibody titer;


2. a primary infection, if first specimen is obtained late after onset
and antibodies have already reached a plateau;


3. a passively acquired antibody from transplacental transfer, blood
transfusion, etc.


NOTE: Testing for IgM specific Mumps Virus antibodies may help to confirm a
diagnosis of active Mumps infection when there is less than a fourfold
difference in titer between the acute and convalescent specimens.


10 or Greater 10 or Greater with a Usually indicates an active or recently active Mumps Virus infection.
fourfold or more
difference in titer from
the acute specimen







LIMITATIONS OF THE PROCEDURE
  1. Mumps Virus IgG antibody test results should be used in


conjunction with information available from clinical evaluation
and other diagnostic information.


  2. A single serological IgG antibody titer to Mumps should not be
used as the only criterion for diagnosis.  Paired serum samples
(acute and convalescent) and testing for IgM specific Mumps
antibodies may provide more meaningful data.


  3. A negative test result does not necessarily rule out current or
recent infection.  The specimen may have been collected too early
in the disease before demonstrable antibody is present.


  4. Lack of significant rise in titer does not exclude the possibility of
recent infection but may indicate an acute phase specimen was
obtained too late.


  5. Positive test results from cord blood or neonates should be
interpreted with caution.  The presence of IgG antibody in cord
blood is usually the result of passive transfer from mother to the
fetus.  A negative test, however, may be useful in excluding
possible infection.11


  6. Test results on specimens from immunosuppressed patients and
pregnant women may be difficult to interpret.


  7. Positive test results may not be valid in persons who have
received blood transfusions or various blood products within the
past several months.


  8. Antinuclear antibodies (ANA) present in serum may interfere with
the Mumps IFA test.  They can be differentiated from Mumps


staining in that ANAs stain the nuclei in all cells; whereas, Mumps
antibodies exhibit staining in only the 10-50% infected cells.9


  9. Cytoplasmic fluorescence in the majority of the cells may be due to
the presence of antimitochondrial antibodies (AMA) often seen in
primary biliary cirrhosis.10  They can be differentiated from the
specific antigen staining in that AMA will stain the cytoplasm of
all cells;   whereas, Mumps antibodies exhibit staining only in the
10-50% infected cells.


10. Endpoint reactions may vary between laboratories due to differences
in type or condition of fluorescence microscope employed, diluting
apparatus, as well as the experience level of personnel performing
the assay.


11. If both the positive and negative control substrate cells are not
visible when viewed using the fluorescence microscope, it may be
necessary to replace or realign the light source and check the
specific filters.


12. Cell culture substrate slides may exhibit nonspecific fluorescence
due to contamination of antibodies or PBS rinse-wash solutions
with bacteria or fungi.  It is very important that personnel reading
the staining results have experience in fluorescence microscopy.


13. The CDC and FDA jointly determined that the Bion MUMPS-G
ANTIBODY TEST SYSTEM falls in the High Complexity
category.  Thus laboratories performing this test are subject to
specific laboratory standards pertaining to certification by CLIA
1988 regulations.


SPECIFIC LIMITATIONS OF THE MUMPS VIRUS ASSAY
Mumps and Parainfluenza Viruses share common antigens, and
serologic cross-reactions are possible.3  Therefore, a positive result may
not always mean immunity to the virus that is being evaluated.12  Cases
have been reported where individuals with serologic evidence of
immunity have subsequently developed mumps.13  Cross-reactions


might account for these occasional reported instances of reinfection.3


However, this serologic evidence is based primarily upon complement
fixation assay systems; whereas, testing by immunofluorescence does
not appear to have this problem of cross-reactions.1,2,4,14


EXPECTED VALUES
The medical literature indicates that approximately one-third of Mumps Virus
infections are subclinical or silent in clinical presentation.  Many adults fail to
identify the fact that they have had Mumps even though laboratory studies indicate a
previous infection.1,2  Only 5% of the adult households studied lack detectable
Mumps antibody although many more reported a negative medical history.
Evaluation of a group of medical students revealed the fact that 88% reporting no
prior history of Mumps were found to have antibody to the virus.2


Introduction of the live, attenuated Mumps vaccine in 1967 resulted in the
detection of measurable antibody in more than 90% of the recipients of the
vaccine.  However, antibody titers are lower than those observed after a
natural Mumps infection.2,3


A study of 38 normal sera from the Midwestern United States using the Bion
MUMPS-G ANTIBODY TEST SYSTEM provided information regarding normal
adult IgG antibody titers.  The titers ranged from less than 1:10 (5%) to 1:320
(8%). The majority of samples evaluated fell between 1:20 and 1:80 (76%).14


SPECIFIC PERFORMANCE CHARACTERISTICS
Relative specificity and sensitivity evaluations of the Bion MUMPS-G ANTIBODY
TEST SYSTEM were conducted on a broad range of patient serum samples.  These
serum specimens were tested in comparison with another commercially available Mumps
IgG Antibody IFA test system for the presence of IgG antibodies to Mumps Virus.


As summarized in TABLE 1, of the one hundred twenty-one serum specimens compared
qualitatively, one hundred two were positive and fifteen were negative with both
systems.  Of the four specimens which could not be interpreted with either system,
three were contaminated digesting off the antigen and one had interfering nonspecific
staining.  There was complete agreement between the two systems with no sera
vacillating between a positive or negative result.14


specimen was not determined.  The two systems were essentially equivalent
although the results indicate an increase in relative sensitivity with the BION
System.The comparative results are summarized in TABLE 2.  The tables represent
results from four independent readers.  If the readers differed, two results are given.14


TABLE 2 - SUMMARY OF RELATIVE SENSITIVITY TESTING


TABLE 1 - SUMMARY OF RELATIVE COMPARISON TESTING


BIO N  K IT
Relative


S ensitivity
Rela tive


S pec ificity


P ositive N egative 1 00% 10 0 %


O TH ER
K IT


P ositive 1 02 0 1 02 /102


N egative 0 15 1 5 /1 5


Twenty-four serum specimens ranging in titer from less than 1:10 to   10,240 were
compared semi-quantitatively.  Eight specimens were negative with both systems and
twelve specimens were positive with both systems.  The endpoint of one strongly positive


Spec.# BION Other Spec.# BION Other


1 40 20 19 <10 <10


2 80/160 80 20 <10 <10


3 <10 <10 21 <10 <10


4 160 80 22 >10,240 >640


5 80 40 23 1280 320/640


6 640/1280 160/320 24 20 10/20


7 640/1280 160/320 25 20 10/20


8 80 20 26 20 10


9 160 80 27 20 10


10 <10 <10 28 80 20


11 <10 <10 29 <10 <10


12 <10 <10 30 10/20 10
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SPECIFIC PERFORMANCE CHARACTERISTICS (continued)
Interlot and intralot precision of the Bion MUMPS-G ANTIBODY TEST SYSTEM was
evaluated by testing twenty-four serum specimens (8 negative and 16 positive over a range
of titers).  Three different manufacturing lots were tested; and, a single lot was tested in
triplicate.  In each instance there was no more than a twofold difference (+/-) in titer between
any of the comparisons, which is within the confidence limits of this methodology.  None of
the test sera vacillated between a positive or a negative result.14


The Immunofluorescent Antibody Assay (IFA) is more sensitive than the traditional
Complement Fixation (CF) test in the detection of antibody to Mumps Virus, which allows
for the determination of immune status.  In a study of 32 serum samples, there was 84%
overall agreement between the two procedures with five samples positive by IFA and
negative by CF suggesting an increased sensitivity of the IFA procedure.  The results are
summarized in TABLE 3.15


TABLE 3 - Summary of Comparison of Mumps Antibody Detection by IFA and CF


IFA has an additional advantage over CF by its capability of allowing for separate
identification of specific IgG and IgM antibodies.  This allows for the diagnosis of acute
infection with a single specimen (IgM), as well as, by a fourfold rise in titer (IgG and IgM)
between acute and convalescent specimens.  Performing both the IgG and IgM tests
provides the physician with a more useful complete picture of the patient’s immunological
status.


TABLE 4 summarizes the CF and IFA results on several paired serum specimens.  A fourfold,
or greater, rise in titer by the CF test for all five sets of paired specimens indicate a
serological diagnosis of Mumps Virus infection.  With the IFA tests, four of the patients with
positive IgM results already on their acute specimens could have been diagnosed
immediately without waiting for the convalescent specimen.  Diagnosis of the fifth patient
required testing both acute and convalescent specimens for a significant rise in titer.  With
the IgG test alone, three patients could be diagnosed with recent Mumps infection based on
a fourfold, or greater, rise in titer between paired samples.  However, without the
accompanying positive IgM results, two patients with equally high IgG titers on both acute
and convalescent specimens showed no clear-cut evidence of recent infection.  In these
cases, testing for IgM specific Mumps antibodies was necessary to confirm the diagnosis.15


The Mumps Virus is a member of the Paramyxovirus Group.  A study was performed to insure
that no cross-reactions occurred between antibodies specific for the Parainfluenza members
of this group and the Mumps antigen in the Bion MUMPS-G ANTIBODY TEST SYSTEM.
Eleven of the twelve sera tested had antibodies to Parainfluenza types 1,2 and/or 3.  There
was one specimen negative for all three antibodies.  All sera evaluated were negative when
tested on the BION Mumps antigen substrate.  Therefore, false positive reactions for Mumps
Virus antibody will most likely not be obtained due to exposure to the Parainfluenza
Viruses.14  The data summary is presented in TABLE 5.


TABLE 4 - Comparison of CF and IFA Mumps Results of Paired Specimens


Patient Specimen
Complement


Fixation


Immunofluorescence


IgG IgM


1
Acute <2 160 -


C onvalescent 512 >640 +


2
Acute <2 >640 +


C onvalescent 32 >640 +


3
Acute <2 40 +


C onvalescent 128 >640 +


4
Acute <2 10 +


C onvalescent 256 40 +


5
Acute <2 160 +


C onvalescent 256 160 +


TABLE 5 - Summary of Paramyxovirus Group Specificity Study


Spec.# Mumps
Parainfluenza


1
Parainfluenza


2
Parainfluenza


3


1 <10 <10 4+ at 1:10* 3+ at 1:10*


2 <10 <10 320 160


3 <10 20/40 640 160


4 <10 1280 160 1280/2560


5 <10 160 80 80/160


6 <10 40 <10 160


7 <10 640 640 320


8 <10 640 320/640 160


9 <10 <10 160 80


10 <10 80/160 40 320


11 <10 160 40 160


12 <10 <10 <10 <10


*Quantity not sufficient to titer out to endpoint.
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PRODUCT AVAILABILITY
The following is available from Bion Enterprises, Ltd. (Bion):


Description Code No.
IFA Diluent, 60 ml bottle DIL-9993
IFA Diluent, 125 ml bottle DIL-9994
IFA Diluent, 250 ml bottle DIL-9995


IFA DILUENT


WARNINGS AND PRECAUTIONS
 1. For in vitro diagnostic use. Thus, only staff trained


in methods of  in vitro diagnostics may perform the
test.


 2.  Bion IFA DILUENT contains less than 0.1% thimerosal
as a preservative which may be toxic if ingested.


 3. Remove only the amount of Bion IFA DILUENT
needed to perform each test run to reduce the
possibility of product contamination.


 4. Bion IFA DILUENT should be used only as a diluent
for patient specimens.  DO NOT use in any of the
wash steps.


 5. Bion IFA DILUENT should be used ONLY for IgG
testing. IgM specimens should be treated with IgG
Binding Reagent.


INSTRUCTIONS FOR USE
 1. Bion IFA DILUENT is supplied "ready to use".
 2. Refer to the procedural section of the product insert


(TEST PROCEDURE Step 1).
 3. Prepare the screening dilution of the patient sample


using Bion IFA DILUENT instead of PBS.
 4. For completion of the staining procedure, refer to the


procedural section of the product insert.


NOTE: If the patient sample requires titering,
ONLY the screening dilution should be
prepared in the Bion IFA DILUENT.  All
subsequent dilutions must be prepared in
PBS.


INTERPRETATION
Refer to the QUALITY CONTROL and INTERPRETATION
OF RESULTS sections of the product insert.


SPECIFIC PERFORMANCE
CHARACTERISTICS
The Bion IFA DILUENT was tested against PBS using
serum samples with titers for ANA, EBV, CMV, HSV1,
HSV2, Measles, and/or VZV.  The Bion IFA DILUENT did
not affect endpoint titers; titers and specimen result
interpretation were within one twofold dilution (+/-) using
Bion IFA DILUENT or PBS.1


BIBLIOGRAPHY
  1.  Data on file, Bion, Des Plaines, IL


SYMBOL DEFINITIONS


   = Consult Directions for Use  = In Vitro Diagnostic Reagent


   = Storage Temperature  = Code Number


   = Expiration Date  = Lot Number


   = Amount


INTENDED USE
IFA DILUENT has been developed and optimized for
use as a sample diluent with several test systems
such as ANA, Epstein-Barr Virus (EBV), Cytomegalovirus
(CMV), Herpes Simplex Virus type 1 (HS1), Herpes
Simplex Virus type 2 (HS2), Measles Virus and Varicella
Zoster Virus (VZV).  The formulation of this product is
intended to reduce the nonspecific fluorescence associated
with some serum specimens, and thereby improve the
readability of these specimens (qualitative interpretation),
without effecting the endpoint titers of specific
immunofluorescent reactions (semi-quantitative
interpretation).


SUMMARY AND EXPLANATION
Nonspecific fluorescence results from the nonimmunological
attachment of immunoglobulins to a substrate (fixed
cells, microorganisms, tissue sections, etc.), followed
by the binding of conjugate.  The intensity and distribution
(nuclear, cytoplasmic, etc.) of nonspecific staining may
vary from sample to sample, the dilution of the sample
used in the test procedure, and the composition of the
substrate.  Some serum specimens produce little or no
nonspecific fluorescence.  Other specimens produce so
much nonspecific fluorescence that a specific staining
pattern, if present, will be obscured.  When this happens,
the sample must be reported as “unable to interpret.”
Alternatively, the sample may be titered to see if a
specific pattern can be unmasked within the dilution
series.


STORAGE AND STABILITY
Bion IFA DILUENT is stable at 2-8oC until labeled
expiration date provided no gross contamination is seen.
Do not use if the solution turns cloudy, or if a precipitate
forms.
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REAGENTS FOR


IFA  TESTS


INTENDED USE
Bion REAGENTS FOR IFA (Indirect Fluorescent Antibody) TESTS may
be used in assays for the qualitative and/or  semi-quantitative
determination of specific IgG or IgM antibodies in human serum.
The Bion REAGENTS FOR IFA TESTS are intended for use as an aid in
diagnosis of certain autoimmune diseases or for primary or active
infection and/or as a determination of  immunological experience with
specific microorganisms.


SUMMARY AND EXPLANATION
Methods for microbial antibody detection have included  indirect
fluorescent antibody (IFA) and enzyme immunoassay (EIA).1,2


The solid phase immunoassays, such as the IFA and EIA  have the
advantage of being sensitive, and also able to differentiate between the
various antibody classes.


PRINCIPLE OF THE IFA PROCEDURE
The Bion REAGENTS FOR IFA TESTING may be utilized in the indirect
fluorescent antibody assay method first described by Weller and Coons3


and further developed by Riggs, et al.4  The procedure is carried out in
two basic reaction steps:


Step 1 - Human serum is reacted with an antigen substrate.
Antibodies, if present, will bind to the antigen forming
stable antigen-antibody complexes.  If no antibodies are
present, the complexes will not be formed and serum
components will be washed away.


Step 2 - Fluorescein labeled antihuman IgG or IgM  antibody is
added to the reaction site which binds with the complexes
formed in step one.  This results in a positive reaction of
bright apple-green fluorescence when viewed with a
properly equipped fluorescence microscope.  If no
complexes are formed in step one, the fluorescein labeled
antibody will be washed away, exhibiting a negative result.
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REAGENTS, STORAGE AND STABILITY
ANTIGEN SUBSTRATE SLIDES


Individually foil-wrapped slides of six or twelve wells with tissue
culture cells alone, microorganisms alone or antigen infected cells
fixed onto each well.  The specific cell type or microorganism is
identified on the product label.  Slides are stable in sealed foil
pouches at 8°C or lower until labeled expiration date.


FLUORESCENT ANTIBODY CONJUGATE
Ready to use dropper vial containing 3.5 ml fluorescein
isothiocyanate labeled goat antihuman immunoglobulins, antihuman
IgG (heavy chain specific) or antihuman IgM (heavy chain specific)
with Evans Blue counterstain, protein stabilizer, less than 0.1% sodium
azide and 0.001% thimerosal.  Stable at 2-8°C away from direct light
until labeled expiration date.


POSITIVE CONTROL SERUM
Vial containing 0.5 ml positive IgG or positive IgM human control
serum with protein stabilizer and 0.005% thimerosal.  Stable at
2-8°C until labeled expiration date.


IgM positive controls do not have to be pretreated to remove IgG.
When used undiluted, as provided, specific fluorescent intensity
of 3+ or greater should be seen. Optionally, the positive control
can be titered to endpoint. If titered, the control should be serially
diluted in PBS. When the control has been tested for the endpoint
titer by Bion Enterprises, Ltd., an endpoint titer is printed on the
positive control vial. Due to variations within each laboratory
(fluorescent microscopy, etc.) each laboratory should establish
its own mean titerfor each lot of positive control (generally + one
dilution from stated endpoint).


NEGATIVE CONTROL SERUM
Vial containing 0.5 ml negative human control serum with protein
stabilizer and 0.005% thimerosal.  Stable at 2-8°C until labeled
expiration date.


IgM negative controls do not have to be pretreated to remove IgG.
The control is intended to be used undiluted as provided. The
staining reaction should exhibit less than 1+ fluorescence.


MOUNTING MEDIUM
Dropper vial containing 3.5 ml (or 20 ml) phosphate buffered
glycerol of pH 7.4 ± 0.2. Stable at 2-8°C until labeled expiration date.


PHOSPHATE BUFFERED SALINE (PBS)
One-liter packet of dry PBS.  Stable in sealed packet at 25°C or
lower until labeled expiration date.


BUFFER PREPARATION
Place contents of a one-liter PBS packet into a one-liter volumetric
flask, add *distilled water to the one-liter mark, mix and leave
several hours or overnight to dissolve.  Reconstituted buffer
should have a pH of 7.4 ± 0.2.  Adjust with 1N NaOH or 1N HCL if
pH value is outside the stated range.  Store in a clean screw
capped bottle at 25°C or lower.  Stable until labeled expiration
date provided no gross contamination is seen.  Do not use if pH
changes, if the solution turns cloudy, or if a precipitate forms.


* Use deionized water with caution, as pH of this type of water may
vary causing the pH of PBS to become unstable upon prolonged
storage.


WARNINGS AND PRECAUTIONS
  1. For in vitro diagnostic use. Thus, only staff trained in methods of in


vitro diagnostics may perform the test.
  2. Substrate slides are for single use only and must not be used more


than once.
  3. Care should be taken when handling substrate slides due to sharp


edges.
  4. The antigenic substrates have been fixed to contain no detectable


live microorganisms.  However, they should be handled and
disposed of as any potentially biohazardous laboratory material.


SYMBOL DEFINITIONS


= Consult Directions for Use = In Vitro Diagnostic Reagent


= Store Away From Direct Light = Positive Control


= Storage Temperature = Negative Control


= Expiration Date = Endpoint Titer


= Number of Tests = Code Number


= Amount = Lot Number


= Single Use Only


e


Following are the definitions of the symbols found on the various
Bion Enterprises, Ltd. (Bion) Product Labels:


PRODUCT AVAILABILITY
For Bion Product Availability for IFA Test Reagents, see back page.


NOTE CHANGES:
Reagent, Storage and Stability - Phosphate Buffered Saline (PBS) section - removed five-liter packet
Product Availability section - removeded Phosphate Buffer Saline (PBS) 5-liter, PBS-9991
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  5. Do not remove slides from pouches until ready for testing.  Do not
use if pouch has been punctured, as indicated by a flat pouch.


  6. Store all reagents at appropriate temperature.  Do not use if stored
improperly.  All reagents should be brought to room temperature
(20-25°C) prior to use.


  7. Abnormal test results may be seen if the antigen substrate slides
are allowed to dry during the staining procedure.


  8. Reagents should not be used beyond stated expiration date.
  9. Do not expose conjugate to strong light during storage or use.
10. Avoid microbial contamination of all reagents involved in the testing


procedure or incorrect results may occur.
11. Incubation times or temperatures other than those specified may


give erroneous results.
12. Reproducibility of endpoint titers relies on accurate pipettors and


proper laboratory technique.
13. Reusable glassware must be washed and thoroughly rinsed free


of detergents.
14. Care should be taken to avoid splashing or generation of aerosols.
15. Previously frozen specimens after thawing should be thoroughly


mixed prior to testing. It is recommended that sera freeze thawed
no more than one time. If repeated testing is required, it is
suggested that specimen be aliquoted.


16. Sera used to prepare positive and negative controls have been
tested by an FDA approved method and found to be negative (were
not repeatedly reactive) for the presence of Hepatitis B surface
Antigen (HBsAg) and antibodies to Hepatitis C (HepCAb) and HIV 1
& 2.  However, because no test method can offer complete
assurance of the absence of these or other infectious agents,
these reagents should be handled at the Biosafety Level 2 as
recommended for any potentially infectious human serum or blood
specimen in the CDC/NIH manual "Biosafety in Microbiological and
Biomedical Laboratories," 1984 Edition.


17. Patient samples, as well as all materials coming into contact with
them, should be handled at the Biosafety Level 2 as recommended
for any potentially infectious human serum or blood specimen in the
CDC/NIH manual “Biosafety in Microbiological and Biomedical
Laboratories”, 1984 Edition.  Never pipette by mouth.  Avoid contact
with skin and mucous membranes.


18. The preservatives used in conjugate and controls are toxic if
ingested.  Azides may react with copper or lead plumbing to form
explosive metal azides.  When disposing, flush drains with water to
minimize build-up of azide and metal compounds.


19. Properly aligned fluorescence microscope with correct filters is
imperative.


SPECIMEN COLLECTION
Blood should be collected fasting or at least one hour after meals to
avoid lipemic serum, as excess lipids may produce a “film” over the
substrate.  Aseptically collect 5-8 ml of blood by venipuncture.  Allow
the blood to clot at room temperature (20-25°C) before separating serum
to avoid hemolysis which could interfere with test results.  Specimens
should be stored refrigerated at 2-8°C and tested within one week of
collection.  Long term storage should be at -20°C in aliquots to avoid
repeated freezing and thawing.  Do not store in self-defrosting freezer.


Avoid using contaminated sera as they may contain proteolytic enzymes
which will digest the substrate.  It is unnecessary to heat inactivate
serum specimens prior to testing; however, sera that have been heat
inactivated may be used.


When testing paired samples to look for evidence of recent infection, the
acute specimen should be obtained as soon as possible after onset of
illness and the convalescent specimen obtained 7-14 days later.  Acute
and convalescent specimens must be tested simultaneously, in the same
assay, looking for a significant change in antibody titer between the
paired sera.  If the first specimen is obtained too late during the course
of the infection, a significant rise in the antibody titer may not be


detected.


PROCEDURE
Detailed descriptions of indirect immunofluorescence techniques may be
found in the references listed in the bibliography.5,6,7


MATERIALS AVAILABLE FROM Bion
  1. Antigen Substrate Slides
  2. Fluorescent Antibody Conjugates
  3. Positive Human Control Serums
  4. Negative Human Control Serums
  5. Phosphate Buffered Saline (PBS)
  6. Mounting Medium
  7. IgG Binding Reagent


MATERIALS REQUIRED BUT NOT PROVIDED
  1. Disposable test tubes (12 x 75 mm or comparable) and rack
  2. Disposable serological pipettes
  3. Calibrated pipettes to deliver 50 µl, 100 µl and 200 µl with disposable


pipette tips
  4. Pasteur pipettes and bulbs
  5. Moist chambers
  6. Plastic squeeze wash bottle
  7. Coplin jars or staining dishes with slide racks
  8. 24 x 60 mm #1 coverslips
  9. Felt tip marking pen
10. Fluorescence microscope equipped with mercury or


tungsten-halogen light source, a 390-490nm excitation filter and
515-520nm barrier filter, and optics to give a total magnification of
200X, 250X or 400X.  The excitation wavelength of FITC is 490nm
and the emission wavelength is 520nm.


TEST PROCEDURE
The procedure listed below is a general procedure which can be used
for most antigen substrate slides.  However, the procedure  for some of
the antigen substrate slides varies from what is outlined below.
Therefore it is recommended that the user review the specific Product
Insert for the individual antigen substrate being tested, particularly
regarding the dilution scheme and materials required.


  1. SPECIMEN PREPARATION
Screening:
Each laboratory should establish its own protocol for the preparation
of serum screening dilutions.  Most indirect fluorescent antibody
staining procedures utilize a 1:10 dilution of each patient’s serum
which can be prepared by adding 0.05 ml (50 µl) of the patient’s
serum to 0.45 ml of PBS.


NOTE: If testing for IgM specific antibodies using an IgM
specific fluorochrome conjugate, each patient serum
specimen must be pre-treated to remove any IgG
interference by separating the IgM from the IgG, and then
running the screening test on the IgM eluate.  Suggested
methodologies are ion exchange chromatography8 or IgG
immunoprecipitation.9,10


Semi-quantitation:
Serum dilutions are utilized to measure antibody titer.  Each
laboratory should establish its own titering protocol.  The selection
of either twofold or fourfold dilution procedures depends upon the
experience level and training of the individual(s) reading the
fluorescent antibody assay.


The following fourfold serial titration is suggested for IgG testing:


a. Prepare a 1:10 dilution of each patient’s serum by adding 0.05
ml (50 µl) of patient’s serum to 0.45 ml of PBS in tube #1.


b. Add 0.3 ml PBS to tubes #2, #3, #4, and #5.


c. Using a 100 µl pipette, transfer 0.1 ml (100 µl) from tube #1 to
tube #2.  Mix.  Using a new tip for each dilution, transfer 0.1 ml
(100 µl) from the second tube to the third, from the third tube to
the fourth, and from the fourth tube to the fifth, mixing after
each transfer.







The following twofold titration is suggested for IgM testing:


a. Prepare a 1:10 dilution of each patient’s serum using one
of the treatment methodologies mentioned in the
“Screening NOTE” above.  This will be designated as
tube #1.


b. Add 0.2 ml PBS to tubes #2, #3, #4, and #5.


      c. Using a 200 µl pipette, transfer 0.2 ml (200 µl) from
tube #1 to tube #2.  Mix.  Using a new tip for each
dilution, transfer 0.2 ml (200 µl) from the second tube
to the third, from the third tube to the fourth, and from
the fourth tube to the fifth, mixing after each transfer.


These titrations will have the following dilutions:


Fourfold Twofold
Tube #1 = 1:10 Tube #1 = 1:10
Tube #2 = 1:40 Tube #2 = 1:20
Tube #3 = 1:160 Tube #3 = 1:40
Tube #4 = 1:640 Tube #4 = 1:80
Tube #5 = 1:2560 Tube #5 = 1:160


 2. SLIDE PREPARATION
Remove reagents and as many slides as are required
from the refrigerator or freezer and allow to equilibrate to
room temperature (20-25°C) for at least five minutes.
Remove slides from sealed foil pouches being careful not
to touch the antigen surface.  Identify each slide using a
felt tip marking pen.


 3. SPECIMEN APPLICATION
Using separate Pasteur pipettes, apply one drop
(20-30 µl) of the positive control, one drop (20-30 µl) of the
negative control and one drop (20-30 µl) of each patient
serum dilution to individual wells of the slide.  Do not touch
the antigen surface with the pipette while dropping.
Do not allow drops to mix, as cross contamination of
samples between wells could cause erroneous results.


 4. INCUBATION 1
Incubate in a moist chamber at room temperature
(20-25°C) for 30 minutes.  THE ANTIGEN MUST NOT BE
ALLOWED TO DRY DURING ANY OF THE FOLLOWING
STEPS.  Nonspecific binding may occur if the reagent is
allowed to dry on the slide.


NOTE: For IgM testing, incubate the substrate slides in a
moist chamber at 35-37°C for 90 minutes.


 5. RINSE 1
Remove slides from moist chamber and rinse GENTLY with
PBS using a squeeze wash bottle.  Do not focus the PBS
stream directly onto the wells.  To prevent cross contamination
tilt slide first toward wells 1-6 and, running a PBS stream
along the midline of the slide, allow the PBS to run off the
top edge of the slide.  Then, tilt the slide toward wells 7-12
and repeat this procedure, allowing the PBS to run off the
bottom edge of the slide.  For six well slides, tilt slide down
and run the PBS stream across the slide above the wells,
allowing the PBS to run off the bottom edge of the slide.


 6. WASH 1
Place slides in Coplin jars or staining dishes and wash in
two changes of PBS for not less than five minutes or more
than ten minutes each, agitating gently at entry and prior to
removal.


  7. CONJUGATE APPLICATION
Remove slides from the wash one at a time, shake off
excess PBS, dry around outside edges if necessary and
return each slide to the moist chamber.  Apply one drop of
an appropriate fluorescent antibody  (IgG or IgM)


     conjugate with counterstain (diluted to its predetermined
proper working dilution) to each well of each slide, making
sure that each well is completely covered.


  8. INCUBATION 2
Incubate in a moist chamber at room temperature
(20-25°C) for 30 minutes.  Protect slides from
excessive light.


NOTE: For IgM testing, incubate in a moist chamber at
35-37°C for 60 minutes.


  9. RINSE 2
Remove slides from moist chamber and rinse GENTLY
with PBS using a squeeze wash bottle.  As suggested in
step 5., do not focus PBS stream directly onto the wells.


10. WASH 2
Place slides in Coplin jars or staining dishes and wash in
two changes of PBS for not less than five  minutes or more
than ten minutes each, agitating gently at entry and prior to
removal.


11. COVERSLIP
Remove slides one at a time from the last PBS wash,
shake off excess PBS and immediately add two to four
drops of mounting medium across the slide.  Tilt slide and
rest the edge of the coverslip against the bottom of the
slide allowing the mounting medium to form a continuous
bead between the coverslip and slide.  Gently lower the
coverslip from the bottom of the slide to the top, being
careful to avoid air bubbles.  Drain excess mounting
medium by holding the edge of the slide against absorbent
paper.  Wipe off back of slide.


12. READ
Examine stained slides as soon as possible using a
properly equipped fluorescence microscope.  It  is
recommended that slides be examined on the same
day they are stained.  If any delay is anticipated, store
slides in the refrigerator (2-8°C) away from direct light
and read the following day.  Do not allow mounting
medium to dry between slide and coverslip.  If drying
should occur, add additional mounting medium or
recoverslip slide.
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       FLUORESCENT INTENSITY GRADING
Fluorescent intensity may be semi-quantitated by following the
guidelines established by the Centers for Disease Control,
Atlanta, Georgia:11


4+ = Maximal fluorescence; brilliant yellow-green.
3+ = Less brilliant yellow-green fluorescence.
2+ = Definite but dull yellow-green fluorescence.
1+ = Very dim subdued fluorescence.


The degree of fluorescent intensity is not clinically relevant and
has only limited value as an indicator of titer.  Differences in
fluorescence microscope optics, filters and light sources may
result in differences of 1+ or more fluorescent intensity when
observing the same slide using different microscopes.
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QUALITY CONTROL


SPECIFICITY CONTROL
Both a positive and negative antibody control must be
included with each run.  These controls must be examined
prior to reading test samples and should demonstrate the
following results:


Negative Control
Using the Bion NEGATIVE CONTROL SERUM as provided,
the microorganism, infected cells or ANA HEp-2 cells should
exhibit less than 1+ fluorescence and appear reddish-orange
due to the counterstain.


Positive Control
Using the Bion POSITIVE IgG or IgM CONTROL SERUM as
provided, the microorganism, infected cells or ANA HEp-2
cells should exhibit well defined specific fluorescent staining at
an intensity of 3+ or greater.
See Table “FLUORESCENT STAINING PATTERNS”.


Each control must demonstrate the expected reaction in
order to validate the test.  If the controls fail to appear as
described above, the test results should not be reported
and the test should be repeated.  If upon repeat testing the
controls still fail to show the proper reaction, do not report
test results.


SENSITIVITY CONTROL
A titered control included with each run tests substrate
sensitivity, as well as, checks technique, conjugate
quality and the microscope optical system.  The endpoint
titer of this control must be determined and there must not
be more than a twofold difference (+/-) in titer from this
determined endpoint.  Each run should include the endpoint
dilution, one twofold or fourfold dilution above and one
twofold or fourfold dilution below the endpoint dilution.
The more concentrated dilution should be positive and the
less concentrated dilution negative.  If the control does not
behave as described, the test results are invalid and the tests
should be repeated.  If the control again fails to show the
proper reaction upon repeat testing, do not report the test
results.


READING OF TEST RESULTS


NEGATIVE
A serum dilution is considered to be negative for the specific
antibodies being analyzed if the microorganism, infected cells
or ANA HEp-2 cells exhibit less than 1+ fluorescence, or if the
fluorescence observed is not the specific staining pattern
described in the Table “FLUORESCENT STAINING
PATTERNS”.


A sample is considered negative for the specific antibodies
being analyzed if it exhibits less than 1+ fluorescence at the
screening serum dilution and all greater dilutions, or if the
fluorescence observed is not the specific staining pattern
described in the Table  “FLUORESCENT STAINING
PATTERNS”.


   ... Negative samples may exhibit fluorescent staining of the
microorganism, infected cells or ANA HEp-2 cells slightly
greater than the negative control, but less than 1+.


   ... Nonspecific staining of all cells observed in some sera at low
dilutions is most likely due to the presence of autoantibodies
against cellular components in either the nucleus or cytoplasm.


   ... Staining of areas other than the specific staining pattern
described in the Table “FLUORESCENT STAINING
PATTERNS” should be interpreted as negative and
attention should be directed to specific steps in the staining
method (e.g., RINSE and WASH steps).


NOTE: Infection of in vitro culture cells by Herpesviruses
(CMV, EBV, HSV1, HSV2, or VZV) can induce an
Fc-IgG receptor in the cytoplasm of infected cells which
may result in false positive readings when doing IgG
assays. This most often occurs with CMV and HSV1.
IgG antibody from the patient attaches to these Fc
receptor sites which then react with antihuman IgG
conjugate and appear as fluorescent perinuclear
cytoplasmic inclusions just outside the nuclear membrane of
these cells. This can be differentiated from the specific
viral fluorescent staining which is generally nuclear
inclusions or homogeneous staining of both the nucleus
and cytoplasm.12,13  The perinuclear Fc-IgG receptor site
staining should be interpreted as negative.


POSITIVE
A serum dilution is considered positive for the specific antibodies
being analyzed if well defined specific fluorescent staining is
observed in the microorganism, infected cells or ANA HEp-2 cells
at an intensity of 1+ or greater.  See Table “FLUORESCENT
STAINING PATTERNS”.


The number of cells or microorganisms exhibiting a positive
staining reaction and the type of fluorescent staining pattern
should closely approximate that seen in the positive control.


A sample is considered positive for the specific antibodies being
analyzed if it exhibits the characteristic staining pattern with a
fluorescent intensity of 1+ or greater at the screening serum dilution.


NOTE: When using an infected cell antigen substrate, each
field should contain cells that exhibit no apple-green
fluorescence.  Should most of the cells in the patient
test wells fluoresce apple-green in the nucleus and/or
cytoplasm, an autoimmune staining reaction due to the
presence of autoantibodies should be considered.14,15


It is recommended that such samples be diluted
beyond the interference for better interpretation.
It is possible that autoantibody staining may mask
specific staining such that an interpretation cannot be
made.  Should this occur, test results should be
reported as “Unable to interpret due to the presence of
interfering antibodies.”


TITRATION
If a semi-quantitative titration is performed, the result should be
reported as the reciprocal of the last dilution in which 1+ apple-green
fluorescent intensity of the specific staining pattern is detected.
When reading fourfold serial dilutions, endpoints can be extrapolated
where necessary.
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EXAMPLE OF ENDPOINT EXTRAPOLATION:
1:10   = 4+
1:40   = 3+
1:160 = 2+
1:640 = +/-


The extrapolated endpoint is reported as 320.


TROUBLESHOOTING
Possible solutions to problems that may occur in immunofluorescent
assays are discussed in an accompanying brochure entitled
“TROUBLESHOOTING IN IMMUNOFLUORESCENCE”.


INTERPRETATION OF RESULTS
Detection of the presence of specific microbial antibodies
indicates a current or previous experience with the organism.  A
significant (fourfold or greater) increase in titer between acute
and convalescent serum samples and/or a positive test for IgM
specific antibodies usually indicates evidence of a recent or
active infection.  See ANA product insert for ANA interpretation.


LIMITATIONS OF THE PROCEDURE
  1. Antibody test results should be used in conjunction with


information available from clinical evaluation and other
diagnostic information.


  2. A single serological IgG antibody titer should not be used as the
only criterion for diagnosis.  Paired serum samples (acute and
convalescent) and testing for IgM specific antibodies may
provide more meaningful data.


  3.  A negative test result does not necessarily rule out current or
recent infection.  The specimen may have been collected too
early in the disease before demonstrable antibody is present.


  4. Lack of significant rise in titer does not exclude the possibility of
recent infection but may indicate that an acute phase specimen
was obtained too late.


  5. In some instances, high IgG or IgM antibody levels in the first of
paired specimens may prevent the detection of increases in total
antibody, resulting in apparently stationary total antibody titer.


  6. Test results on specimens from immunosuppressed patients and
pregnant women may be difficult to interpret.


  7. Positive test results may not be valid in persons who have
received blood transfusions or various blood products within the
past several months.


  8. Antinuclear antibodies (ANA) present in serum may interfere with
the IFA test.  They can be differentiated from specific antibody
staining in that ANAs stain the nuclei in all cells; whereas, specific
antibodies exhibit nuclear inclusion staining only in the 10-50%
infected cells.14


  9. Cytoplasmic fluorescence in the majority of the cells may be due
to the presence of antimitochondrial antibodies (AMA) often seen
in primary biliary cirrhosis.15  They can be differentiated from the
specific antigen staining in that AMA will stain the cytoplasm of all
cells; whereas, specific antibodies exhibit staining in only the
10-50% infected cells.


10. Positive test results from cord blood or neonates should be
interpreted with caution.  The presence of IgG antibodies in cord
blood is usually the result of passive transfer from mother to the
fetus.  A negative test, however, may be useful in excluding
possible infection.  Because of the possibility of contamination of
cord blood with maternal IgM, it is prudent to confirm positive
viral IgM antibody results on cord blood samples by testing a
follow-up specimen from the infant, preferably within the first five days
of life.16,17


11. Endpoint reactions may vary between laboratories due to
differences in type or condition of fluorescence microscope
employed, diluting apparatus, IgG/IgM separation methods, as
well as the experience level of personnel performing the assay.


12. If both the positive and negative control substrate cells are not
visible when viewed using the fluorescence microscope, it may
be necessary to replace or realign the light source and check the
specific filters.


13. Cell culture substrate slides may exhibit nonspecific fluorescence
due to contamination of antibodies or PBS rinse-wash solutions
with bacteria or fungi.  It is very important that personnel reading
the staining results have experience in fluorescence microscopy.


14. If testing for IgM specific antibodies, the presence of Rheumatoid
Factor (RF) in serum may cause a false positive reaction if
pathogen specific IgG is also present.  Routine RF tests may not
be sensitive enough to detect small amounts of RF which exist
within the normal range, but are sufficient to cause a false positive
reaction in the more sensitive IFA technique.18  Therefore, all sera
should be treated by ion exchange chromatography8 or IgG
immunoprecipitation9,10 before testing to eliminate possible RF
interference.


15. If testing for IgM specific antibodies, high titers of specific IgG
when present in the patient serum may compete with the
pathogen specific IgM for the antigen sites resulting in a false
negative IgM reaction.18  Therefore, all sera should be treated by
ion exchange chromatography8 or IgG immunoprecipitation9,10


before testing to avoid this possible problem.
16. Two methods such as immunoprecipitation and ion exchange


chromatography have been commonly used for neutralizing or
removing possibly interfering IgG antibodies prior to testing for
specific IgM antibodies in IFA tests.  Immunoprecipitation
neutralizes all classes of IgG while not affecting the IgM levels;
however, high levels of IgG may need to be treated with
proportionally increased amounts of the precipitating reagent. Ion
exchange chromatography will only eliminate IgG subclasses 1, 2
and 3 with subclass 4 (usually less than 5% of the total IgG)
remaining in the fraction with the IgM.  Also, only a portion of the IgM
antibodies can be recovered.19


17. IgM serology performed by IFA is very attractive since it
combines specificity with sensitivity and in most cases only a
single serum sample is required.  However, the need for careful
interpretation of the significance of positive IgM tests in
relationship to patient’s clinical situations must be emphasized.
It is essential to have an awareness of understanding of the
many problems associated with IgM testing to avoid the many
pitfalls that can trap the most experienced of workers.
IgM results must always be interpreted with caution.19


SPECIFIC PERFORMANCE CHARACTERISTICS


See specific Product Inserts for additional performance characteristics
on individual Antigen Substrates.


Bion MICROBIAL ANTIGEN SUBSTRATE SLIDES have been evaluated for
the presence of specific microbial antigens using commercial monoclonal
antisera.  In each case, positive reactions were identified with the
specific microorganism or antigen infected cell cultures when stained
with its corresponding antisera.19  Also, there was no cross-reactivity
observed between the microorganism or antigen infected cell cultures
when they were reacted with monoclonal antisera which were not
specific for that particular antigen substrate.19


Components have been tested to evaluate their performance requirements for
IFA tests and to confirm their lot to lot consistency and product usability.
Control serums are tested for specificity to show a positive staining
reaction (pattern) with their particular matching substrate.  For sensitivity
testing, they must give an expected negative reaction (<1+ reaction,
undiluted) or positive reaction (3 to 4+ reaction, undiluted) and a titer
(1+) at the stated endpoint.  Conjugates, Mounting Media and PBS Buffer
have been tested for expected results with positive controls with
established endpoints (1 to 2+ reaction) appropriate for the various
substrates, as well as negative controls (<1+ reaction) and PBS Buffer
(negative for nonspecific reactions).


Each laboratory should determine its own performance characteristics
using all reagents assembled to perform indirect fluorescent antibody
assays.







FLUORESCENT STAINING PATTERNS


MICROBIAL AGENT FLUORESCENT STAINING PATTERN


Adenovirus The infected cells exhibit both nuclear and cytoplasmic staining.  More
apparent intranuclear inclusions are seen at periphery of the nucleus.


Antinuclear Antibodies
(HEp-2 Cells)


Various staining patterns are exhibited in cell nuclei; peripheral,
homogeneous, speckled and nucleolar.  See ANA insert for specific
information on staining patterns.


Borrelia burgdorferi
(Lyme Disease)


Staining of the complete spirochetal microorganism.


Chlamydia (LGV-1) The infected cells exhibit intracytoplasmic inclusion bodies found near
the nucleus.  Also, pinpoint elementary bodies are often observed both
on and between the tissue culture cells.


Coxsackie B Virus The infected cells display a variety of patterns from solid staining of
the entire cell, to speckly staining of some cells, to just the rim of the
cell staining.


Cytomegalovirus The infected cells exhibit intranuclear inclusion body staining.
Cytoplasmic staining can also be seen with strong positive sera, but
perinuclear staining observed in some of the infected cells is
nonspecific.


Echovirus The infected cells display a variety of patterns from solid staining of
the entire cell, to speckly staining of some cells, to just the rim of the
cell staining.


Epstein-Barr Virus
Viral Capsid Antigen (VCA)


The infected cell population displays solid staining of the entire cell.


Herpes Simplex Virus
Type 1


The infected cells exhibit both nuclear and cytoplasmic fluorescence.
HSV-1 demonstrates a more apparent membrane staining.
Nonspecific perinuclear staining is more apparent with weak positive
or negative primary sera.  Patches of cells tend to merge, losing their
individuality.
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FLUORESCENT STAINING PATTERNS (continued)


MICROBIAL AGENT FLUORESCENT STAINING PATTERN


Herpes Simplex Virus
Type 2


The infected cells exhibit both nucelar and cytoplasmic
fluorescence, but the intranuclear staining is more apparent
with HSV-2.  Patches of cells tend to merge, losing their
individuality.


Influenza A Virus The infected cells exhibit staining in the nucleus alone, in the
cytoplasm alone, or in both the nucleus and cytoplasm.


Influenza B Virus The infected cells exhibit staining which may be somewhat
uneven, but is found in the nucleus alone, the cytoplasm
alone, or in both the nucleus and cytoplasm.


Measles (Rubeola) Virus The infected cells exhibit staining of cytoplasmic granules.
The cells may coalesce forming multinucleated giant cells.


Mumps Virus The infected cells exhibit staining of fine and course
cytoplasmic particles.  Cells tend to maintain individuality of
size and shape.


Mycoplasma
pneumoniae


The infected cells exhibit staining of small glass rod-like
forms, and solid colonies with reddish-orange background
cells. Colony staining alone may be seen with low-titered
sera.  Ring-like subunits around the colony rims may be
seen in high-titered IgM sera.


Respiratory Syncytial
Virus


The infected cells exhibit staining of fine cytoplasmic
particles.  Cells coalesce into large syncytial masses with
indistinguishable cell walls.


Varicella Zoster Virus The infected cells exhibit staining of both intranuclear
inclusions and web-like, membranous cytoplasmic staining.
Cells tend to lose individual definition and merge together
forming patches of positive staining material.
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PRODUCT AVAILABILITY
The following Products are available individually from Bion


12-well 6-well
 Antigen Substrate Slides Code No. Code No.
 Adenovirus AD-3112
 Antinuclear Antibodies AN-1012 AN-1006
 Borrelia burgdorferi (Lyme Disease) BB-6112
*Chlamydia (LGV-1) CH-4112
 Coxsackie B1-6 Screen CB-3312 CB-3306
*Cytomegalovirus CM-2012
 Echovirus Screen EC-4412
 Epstein-Barr Virus (EBV) VCA EB-5012
 Herpes Simplex Virus, Type 1 HS1-3012
 Herpes Simplex Virus, Type 2 HS2-4012
 Influenza A Virus IA-1112
 Influenza B Virus IB-2112
 Measles (Rubeola) Virus ME-6012
 Mumps Virus MU-8012
 Mycoplasma pneumoniae MP-1212 MP-1206
 Respiratory Syncytial Virus RS-9012
 Varicella Zoster Virus VZ-7012


Neg IgG IgM
 Control Serums, 0.5 ml per Vial Code No. Code No. Code No.
 ANA Positive, Homogeneous ANP-1040
 ANA Negative ANN-1010
 ANA Nucleolar NUC-1042
 ANA Anti-Centromere, (ACA) ACA-1043
 ANA Ribonucleoprotein, (RNP) RNP-1044
 ANA Sjogren’s Syndrome A, (SS-A) SSA-1045
 ANA Sjogren’s Syndrome B, (SS-B) SSB-1047
 ANA Scleroderma-70, (Scl-70) SCL-1046
 Borrelia burgdorferi BBN-6110 BBG-6120 BBM-6130
*Chlamydia CHN-4110 CHG-4120 CHM-4130
*Cytomegalovirus CMN-2010 CMG-2020 CMM-2030
 Epstein-Barr Virus (VCA) EBN-5010 EBG-5020 EBM-5030
 Herpes Simplex Virus  1 & 2 HSN-3510 HSG-3520 HSM-3530
 Influenza A Virus IAN-1110 IAG-1120
 Influenza B Virus IBN-2110 IBG-2120
 Measles (Rubeola) Virus MEN-6010 MEG-6020 MEM-6030
 Mumps Virus MUN-8010 MUG-8020 MUM-8030
 Mycoplasma pneumoniae MPN-1210 MPG-1220 MPM-1230
 Respiratory Syncytial Virus RSN-9010 RSG-9020
 Varicella Zoster Virus VZN-7010 VZG-7020 VZM-7030


 Conjugates, dropper bottles                         Size Code No.
 Anti-human Immunoglobulin, for ANA testing          3.5 ml CCP-9970
 Anti-human Immunoglobulin, for ANA testing          20  ml CCP-9920
 Anti-human Immunoglobulin, for ANA testing          60  ml CCP-9960
 Anti-human IgG, for all IgG testing except EBV      3.5 ml CCG-9972
 Anti-human IgG, for all IgG testing except EBV      20  ml CCG-9922
 Anti-human IgM, for all IgM testing except EBV      3.5 ml CCM-9974
 Anti-human IgM, for all IgM testing except EBV      20  ml CCM-9924
 Anti-human IgG for EBV testing                         3.5 ml CXCG-9972
 Anti-human IgG for EBV testing                         20  ml CXCG-9922
 Anti-human IgM for EBV testing                         3.5 ml CXCM-9974
 Anti-human IgM for EBV testing                         20  ml CXCM-9924
 (Customized sizes are also available.)


 Miscellaneous Reagents Size Code No.
 *Phosphate Buffered Saline (PBS) 1-Liter PBS-9990
 *Mounting Medium 3.5 ml MM-9985
 *Mounting Medium 20 ml MM-9986
 IFA Diluent 60 ml DIL-9993
 IFA Diluent 125 ml DIL-9994
 IFA Diluent 250 ml DIL-9995
 IgG Binding Reagent (for IgM testing) 2.5 ml GBR-9982
 IgG Binding Reagent (for IgM testing) 20  ml GBR-9980


 * Not        Marked
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IgG BINDING


REAGENT


SYMBOL DEFINITIONS


= Consult Directions for Use


= In Vitro Diagnostic Reagent


= Storage Temperature


= Code Number


= Expiration Date


= Lot Number


= Amount


staining reaction, the Rheumatoid Factor anti-IgG
will then react with the bound IgG.  Rheumatoid Factor
being an antibody of the IgM class will then react with
the anti-IgM conjugate in step two of the staining
reaction, resulting in a false positive reaction in the
absence of specific IgM.


It is, therefore, strongly recommended that each
serum specimen be pre-treated to remove any IgG
interference by separating the IgM from the IgG using
any of the standard methodologies.4,5,6  One such
methodology is IgG immunoprecipitation.5,6


PRINCIPLE OF THE TEST PROCEDURE
The IgG binding reagent consists of anti-human IgG
antibody.  When incubated with serum, it forms an
immunoprecipitation reaction of IgG complexes which
in turn combine with IgM class rheumatoid factor, thus
eliminating these interfering substances prior to
performing the IFA assay for IgM on patients’ serums.


REAGENTS
2.5 ml or 20 ml ready to use dropper vial containing
whole sheep serum in glycine/saline at pH 7.4 with
1 mM EDTA, 0.1% Sodium Azide, 0.1% E-amino-n-caproic
acid and 0.01% benzamidine.


STORAGE AND STABILITY
Stable at 2-8°C until stated expiration date.


WARNINGS AND PRECAUTIONS
 1. For in vitro diagnostic use. Thus, only staff trained


in methods of  in vitro diagnostics may perform the
test.


 2. All reagents should be brought to room
temperature (20-25°C) prior to use.


 3. Refrigeration (2-8°C) of reagents immediately upon
arrival will insure stability until labeled expiration
date.


 4. Reagents should not be used beyond stated
expiration date.


 5. Avoid microbial contamination of reagents or
incorrect results may occur.


 6. Care should be taken to avoid splashing and
generation of aerosols.


 7. Patient samples, as well as all materials coming
into contact with them, should be handled at the
Biosafety Level 2 as recommended for any
potentially infectious human serum or blood
specimen in the CDC/NIH manual “Biosafety in
Microbiological and Biomedical Laboratories”,
1984 Edition.  Never pipette by mouth.  Avoid
contact with skin and mucous membranes.


 8. The preservatives used are toxic if ingested.
Azides may react with copper or lead plumbing to
form explosive metal azides.  When disposing, flush
drains with water to minimize build up of azide and
metal compounds.


INTENDED USE
The Bion IgG BINDING REAGENT is designed to
remove IgG and rheumatoid factor of the IgM class
from human serum prior to performing the indirect
fluorescent antibody assay for the determination of
specific IgM antibodies in this human serum.


SUMMARY AND EXPLANATION
The greatest source of error in IgM testing is
interference by the presence of pathogen-specific IgG.
This can occur in one of two ways:1,2,3


  1. False Negative Reactions may occur due to high
levels of specific IgG blocking the IgM in the
competition for antigenic sites during the first step
of the staining reaction.  The IgG, being more avid
than the IgM, will react with the antigenic sites
first, blocking the IgM from participating in the
reaction.  The IgM will then be washed away
during the first wash, leaving nothing for the
anti-IgM conjugate to react with in step two of the
staining reaction resulting in a false negative
reaction in the presence of specific IgM.


  2. False Positive Reactions may occur when
Rheumatoid Factors are present along with IgG
antibodies.  Some Rheumatoid Factors can be
immunoglobulin M anti-IgG.  When IgG reacts with
the antigenic sites during the first step of the
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PRODUCT AVAILABILITY
The following is available from Bion Enterprises, Ltd.
(Bion):


        Description         Code No.
IgG Binding Reagent, 2.5 ml GBR-9982
IgG Binding Reagent, 20.0 ml GBR-9980


N OT E : C hanges highlighted


           = Contains biological
              material of animal origin          







MATERIALS PROVIDED
Bion IgG BINDING REAGENT


MATERIALS REQUIRED
BUT NOT PROVIDED
 1. Vortex Mixer
 2. Centrifuge (3000 rpm)
 3. Disposable 10 X 75 mm test tubes with


stoppers
 4. Calibrated pipette to deliver 5-10 µl, with


disposable pipette tips
 5. Felt tip marking pen


TEST PROCEDURE
  1. Allow all serums and reagents to equilibrate


to room temperature (20-25°C).


  2. Holding dropper vial in vertical position,
dispense appropriate amount of the binding
reagent into 10 X 75 test tubes.  Identify
each tube using a felt tip marking pen.


Usage: IgG Binding Reagent + Serum
1 drop (0.05 ml) + 5 µl
2 drops (0.1 ml) + 10 µl


  3. With the calibrated pipette, add appropriate
amount of serum and mix well on the vortex
mixer (1:10 dilution).


  4. The mixture can be used, after mixing, as
the first dilution in the IgM assay.


  5. Optional:  Stopper test tube and centrifuge
at 3000 rpm for 30 minutes to completely
remove flocculent material.  This precipitate
sometimes makes it difficult to read antigen
substrates.  The supernate is now ready for
use as the first dilution in the IgM assay.


  6. To assay the mixture follow the instructions
for the standard IgM IFA test procedure.


LIMITATIONS
At a ratio of 4 to 1 (reagent to serum), this reagent
will precipitate up to 15 mg/ml of IgG antibody
from human serum.  Sera with IgG levels greater
than this should be treated with a proportionally
increased amount of the binding reagent.


PERFORMANCE CHARACTERISTICS
The Bion IgG BINDING REAGENT was evaluated for the
removal of IgG using a nephelometric methodology.
Samples were tested for IgG, IgA and IgM before and
after treatment with the IgG BINDING REAGENT.
There was a 96% to 100% reduction in the serum IgG
content with no reduction in either the IgA or IgM.7


The functional removal of IgG was demonstrated by
testing samples for IgG antibodies by immunofluorescence
assay (IFA) before and after treatment with Bion IgG
BINDING REAGENT.  All samples demonstrated serum
IFA IgG titers before treatment and were negative for IgG
antibodies after treatment.7
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REAGENTS
Bion ADENOVIRUS ANTIGEN SUBSTRATE SLIDES are individually
foil-wrapped twelve well slides with Adenovirus, type 5 (CDC Strain) infected
and uninfected HEp-2 cells fixed onto each well.  Each well contains an
average of 10-50% infected cells per 200X field.


STORAGE AND STABILITY
The Bion  ADENOVIRUS ANTIGEN SUBSTRATE SLIDES are stable in
sealed foilpouches at 8°C, or lower       until labeled expiration date.


WARNINGS AND PRECAUTIONS
  1. For in vitro diagnostic use. Thus, only staff trained in methods of in


vitro diagnostics may perform the test.
  2. Substrate slides are for single use only and must not be used more


than once.
  3. Use with non-Bion reagents could result in erroneous results.
  4. Care should be taken when handling substrate slides due to sharp


edges.
  5. The antigenic substrates have been fixed in and contain no


detectable live Adenovirus.  However, they should be handled and
disposed of as any potentially biohazardous laboratory material.


  6. Do not remove slides from pouches until ready for testing.  Do not
use if the pouch has been punctured, as indicated by a flat pouch.


  7. Antigen substrate slides should be brought to room temperature
(20-25°C) prior to use.


  8. Abnormal test results may be seen if the antigen substrate slides
are allowed to dry during the staining procedure.


  9. Refrigeration (2-8°C) of the antigen substrate slides immediately
upon arrival will insure stability until labeled expiration date.


 10. Antigen substrate slides should not be used beyond the stated
expiration date.


 11. Avoid microbial contamination of all reagents involved in the testing
procedure or incorrect results may occur.


 12. Incubation times or temperatures other than those specified may
give erroneous results.


 13. Reusable glassware must be washed and thoroughly rinsed free of
detergents.


 14. Care should be taken to avoid splashing and generation of aerosols.
 15. Previously frozen specimens after thawing should be thoroughly


mixed prior to testing. It is recommended that sera is freeze thawed
no more than one time. If repeated testing is required, it is suggested
that specimen be aliquoted.


 16. Patient samples, as well as all materials coming into contact with
them, should be handled at the Biosafety Level 2 as recommended
for any potentially infectious human serum or blood specimen in the
CDC/NIH manual “Biosafety in Microbiological and Biomedical
Laboratories”, 1984 Edition. Never pipette by mouth.  Avoid contact
with skin and mucous membranes.


SPECIMEN COLLECTION
Blood should be collected fasting or at least one hour after meals to
avoid lipemicserum, as excess lipids may produce a “film” over the
substrate.  Aseptically collect 5-8 ml of blood by venipuncture.  Allow the
blood to clot at room temperature (20-25°C) before separating serum to
avoid hemolysis which could interfere with test results.  Specimens
should be stored refrigerated at 2-8°C and tested within one week of
collection.  Long term storage should be at -20°C in aliquots to avoid
repeated freezing and thawing.  Do not store in self-defrosting freezer.


Avoid using contaminated sera as they may contain proteolytic enzymes
which will digest the substrate.  It is unnecessary to heat inactivate
serum specimens prior to testing; however, sera that have been heat
inactivated may be used.


When testing paired samples to look for evidence of recent infection, the
acute specimen should be obtained as soon as possible after onset of
illness and the convalescent specimen obtained 7-14 days later.  Acute
and convalescent specimens must be tested simultaneously, in the same
assay, looking for a significant change in antibody titer between the
paired sera.  If the first specimen is obtained too late during the course
of the infection, a significant rise in the antibody titer may not be
detected.
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INTENDED USE
The Bion ADENOVIRUS ANTIGEN SUBSTRATE SLIDES may be used as
the antigenic substrate in indirect fluorescent antibody assays for the
qualitative and/or semi-quantitative determination of Adenovirus antibodies
in human serum.  Bion ADENOVIRUS ANTIGEN SUBSTRATE SLIDES are
intended for use as an aid in the diagnosis of active infection and as a
determination of immunological experience with Adenovirus.


SUMMARY AND EXPLANATION
Adenovirus infections are primarily associated with respiratory and
ocular disease symptoms in humans.  Except in military recruits,
Adenoviruses cause little significant respiratory disease in adults.
However, in children under six years of age they make a relatively
important contribution to febrile upper respiratory illness, such as
pharyngitis, pharyngoconjuctival fever, and influenza-like diseases, as
well as croup, bronchiolitis, and pneumonia.1  Epidemic keratoconjunctivitis
is the most serious ocular disease associated with Adenoviruses.
It typically begins with redness of the conjunctiva, followed by
involvement of the cornea.  Healing proceeds without sequelae, and
recurrent infections have not been reported.1


Adenovirus infections are predominantly enteric, may be abortive or
invasive, and are followed by persistent intermittent excretion for
periods as long as 18 months after initial infection.2  Following the initial
infection, the viruses may persist as a latent infection in the lymphoid
tissues of the nasopharynx and enteric tract and be reactivated by
some mechanism such as infection with another agent, e.g., Bordetella
pertussis.3  Adenoviruses, like other latent viruses, are a problem and
can be fatal in immunosuppressed patients with transplants, cancer
chemotherapy and those with AIDS.4,5 Adenovirus capsid antigen
(hexon) is shared by all 41 human Adenovirus serotypes.  This allows
any Adenovirus serotype to be used for serological testing.1


PRINCIPLE OF THE IFA PROCEDURE
The Bion ADENOVIRUS ANTIGEN SUBSTRATE SLIDES may be utilized in
the indirect fluorescent antibody assay method first described by Weller
and Coons6 and further developed by Riggs, et al.7  The procedure is
carried out in two basic reaction steps:


Step 1 - Human serum is reacted with the antigen substrate.  Antibodies,
if present, will bind to the antigen forming stable antigen-
antibody complexes.  If no antibodies are present, the
complexes  will not be formed and serum components will be
washed away.


Step 2 - Fluorescein labeled antihuman IgG antibody is added to the
reaction site, which binds  with the complexes formed in step
one.  This results in a positive reaction of bright apple-green
fluorescence when viewed with a properly equipped fluores-
cence microscope.  If no complexes are formed in step one, the
fluorescein labeled antibody will be washed away, exhibiting a
negative result.


PRODUCT AVAILABILITY
The following Adenovirus Antigen Substrate Slides are available
individually from Bion Enterprises, Ltd. (Bion).


Antigen Substrate Slide Code No.
Adenovirus AD-3112
      Number of Tests 12-Wells


NOTE : Removed references to IgM testing.







PROCEDURE
Detailed descriptions of indirect immunofluorescence techniques may be
found in the references listed in the bibliography.8,9,10


MATERIALS PROVIDED
Bion ADENOVIRUS ANTIGEN SUBSTRATE SLIDES.
Lot Number provided on label.


MATERIALS AVAILABLE FROM Bion
  1. Fluorescent Antibody Conjugate with 0.01% Evans Blue counterstain
  2. Phosphate Buffered Saline (PBS)
  3. Mounting Medium


MATERIALS REQUIRED BUT NOT PROVIDED
  1. Disposable test tubes (12 x 75 mm or comparable) and rack
  2. Disposable serological pipettes
  3. Calibrated pipettes to deliver 50 µl, 100 µl and 200 µl with disposable


pipette tips
  4. Pasteur pipettes and bulbs
  5. Moist chambers
  6. Plastic squeeze wash bottle
  7. Coplin jars or staining dishes with slide racks
  8. 24 x 60 mm #1 coverslips
  9. Felt tip marking pen
10. Fluorescence microscope equipped with a mercury or tungsten-


halogen light source, a 390-490 nm excitation filter and 515-520 nm
barrier filter, and optics to give a total magnification of 200X or
250X.  The excitation wavelength of FITC is 490 nm and the


emission wavelength is 520 nm.


TEST PROCEDURE
  1. SPECIMEN PREPARATION


Screening:
Each laboratory should establish its own protocol for the
preparation of serum screening dilutions.  Most indirect
fluorescent antibody staining procedures utilize a 1:10 dilution of
each patient’s serum which is prepared by adding 0.05 ml (50 µl) of
patient’s serum to 0.45 ml of PBS.


Semi-quantitation:
Serum dilutions are utilized to measure antibody titer.  Each
laboratory should establish its own titering protocol.  The selection
of either twofold or fourfold dilution procedures depends upon the
experience level and training of the individual(s) reading the
fluorescent antibody assay.


The following fourfold serial titration is suggested for IgG testing:


a. Prepare a 1:10 dilution of each patient’s serum by adding 0.05 ml
(50 µl) of patient’s serum to 0.45 ml of PBS in tube #1.


b. Add 0.3 ml PBS to tubes #2, #3, #4, and #5.


c. Using a 100 µl pipette, transfer 0.1 ml (100 µl) from tube #1 to
tube #2.  Mix.  Using a new tip for each dilution, transfer
0.1 ml (100 µl) from the second tube to the third, from the
third tube to the fourth, and from the fourth tube to the fifth,
mixing after each transfer.


  2.  SLIDE PREPARATION
Remove reagents and as many substrate slides as are required
from the refrigerator or freezer and allow to equilibrate to room
temperature (20-25°C) for at least five minutes.  Remove slides
from sealed foil pouches being careful not to touch the antigen
surface.  Identify each slide using a felt tip marking pen.


  3. SPECIMEN APPLICATION
Using separate Pasteur pipettes, apply one drop (20-30 µl) of the
positive control, one drop (20-30 µl) of the negative control, and
one drop (20-30 µl) of each patient serum dilution to individual
wells of the slide.  Do not touch the antigen surface with the
pipette while dropping.  Do not allow the drops to mix, as cross
contamination of samples between wells could cause erroneous
results.


  4. INCUBATION 1
Incubate in a moist chamber at room temperature (20-25°C) for 30
minutes.  THE ANTIGEN MUST NOT BE ALLOWED TO DRY DURING
ANY OF THE FOLLOWING STEPS.  Nonspecific binding may occur
if the reagent is allowed to dry on the slide.


  5. RINSE 1
Remove slides from moist chamber and rinse GENTLY with PBS
using a squeeze wash bottle.  Do not focus the PBS stream directly
onto the wells.  To prevent cross contamination tilt slide first toward
wells 1-6 and, running a PBS stream along the midline of the slide,
allow the PBS to run off the top edge of the slide.  Then, tilt the slide
toward wells 7-12 and repeat this procedure, allowing the PBS to
run off the bottom edge of the slide.


  6. WASH 1
Place the slides in Coplin jars or staining dishes and wash in two
changes of PBS for not less than five minutes or more than ten
minutes each, agitating gently at entry and prior to removal.


  7. CONJUGATE APPLICATION
Remove slides from the wash one at a time, shake off excess PBS,
dry around outside edges if necessary, and return each slide to the
moist chamber.  Apply one drop of an appropriate fluorescent
antibody conjugate with counterstain (diluted to its predetermined
proper working dilution) to each well of each slide, making sure that
each well is completely covered.


  8. INCUBATION 2
Incubate in a moist chamber at room temperature (20-25°C) for
30 minutes.  Protect slides from excessive light.


  9. RINSE 2
Remove slides from moist chamber and rinse GENTLY with PBS
using a squeeze wash bottle.  As suggested in step 5., do not
focus PBS stream directly onto the wells.


10. WASH 2
Place slides in Coplin jars or staining dishes and wash in two
changes of PBS for not less than five minutes or more than ten
minutes each, agitating gently at entry and prior to removal.


11. COVERSLIP
Remove slides one at a time from last PBS wash, shake off
excess PBS and immediately add two to four drops of mounting
medium across the slide.  Tilt slide and rest the edge of the
coverslip against the bottom of the slide allowing the mounting
medium to form a continuous bead between the coverslip and
slide.  Gently lower the coverslip from the bottom of the slide to
the top, being careful to avoid air bubbles.  Drain excess
mounting medium by holding the edge of the slide against
absorbent paper.  Wipe off back of slide.


12. READ
Examine stained slides as soon as possible using a properly
equipped fluorescence microscope.  It is recommended that
slides be examined on the same day they are stained.  If any
delay is anticipated, store slides in the refrigerator (2-8°C) away
from direct light and read the following day.  Do not allow
mounting medium to dry between slide and coverslip.  If drying
should occur, add additional mounting medium or recoverslip
slide.
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FLUORESCENT INTENSITY GRADING
Fluorescent intensity may be semi-quantitated by following the guidelines
established by the Centers for Disease Control, Atlanta, Georgia:11


4+ = Maximal fluorescence; brilliant yellow-green.
3+ = Less brilliant yellow-green fluorescence.
2+ = Definite but dull yellow-green fluorescence.
1+ = Very dim subdued fluorescence.


The degree of fluorescent intensity is not clinically relevant and
has only limited value as an indicator of titer.  Differences in
fluorescence microscope optics, filters and light sources may result
in differences of 1+ or more fluorescent intensity when observing the
same slide using different microscopes.


QUALITY CONTROL
SPECIFICITY CONTROL
Both a positive and negative antibody control must be included with each
run.  These controls must be examined prior to reading test samples and
should demonstrate the following results:


Negative Control
Using a negative control serum on Bion ADENOVIRUS ANTIGEN
SUBSTRATE SLIDES, the infected cells should exhibit less than
1+ fluorescence and appear reddish-orange due to the counterstain.


Positive Control
Using a positive control serum on Bion ADENOVIRUS ANTIGEN SUBSTRATE
SLIDES, the infected cells should exhibit well defined specific fluorescent
staining at an intensity of 3+ or greater.  The Adenovirus fluorescent
staining pattern is both nuclear and cytoplasmic with more apparent
intranuclear inclusions seen at the periphery of the nucleus.
Approximately 10-50% of the cells should exhibit this staining pattern
with the uninfected cells staining reddish-orange due to the counterstain.


Each control must demonstrate the expected reaction in order to validate
the test.  If the controls fail to appear as described above, the test results
should not be reported and the test should be repeated.  If upon repeat
testing the controls still fail to show the proper reaction, do not report test
results.


SENSITIVITY CONTROL
A titered control included with each run tests substrate sensitivity, as well
as, checks technique, conjugate quality and the microscope optical
system.  The endpoint titer of this control must be determined and there
must not be more than a twofold difference (+/-) in titer from this
determined endpoint.  Each run should include the endpoint dilution, one
twofold or fourfold dilution above and one twofold or fourfold dilution
below the endpoint dilution.  The more concentrated dilution should be
positive and the less concentrated dilution negative.  If the control does
not behave as described, the test results are invalid and the tests should
be repeated.  If the control again fails to show the proper reaction upon
repeat testing, do not report the test results.


READING OF TEST RESULTS
NEGATIVE
A serum dilution is considered to be negative for Adenovirus antibodies if
the cells exhibit less than 1+ fluorescence and appear reddish-orange
due to the counterstain, or if the fluorescence observed is not the specific
staining pattern of Adenovirus.


A sample is considered negative for Adenovirus antibodies if it exhibits
less than 1+ fluorescence at a serum dilution of 1:10 and all greater
dilutions, or if the fluorescence observed is not the specific staining
pattern of Adenovirus.


   ... Negative samples may exhibit fluorescent staining of the infected
cells slightly greater than the negative  control, but less than 1+.


   ... Nonspecific staining of all cells observed in some sera at low
dilutions is most likely due to the presence of autoantibodies against
cellular components in either the nucleus or cytoplasm.


   ... Staining of areas other than the viral infected cells should be
interpreted as negative and attention should be directed to specific
steps in the staining method (e.g., RINSE and WASH steps).


POSITIVE
A serum dilution is considered positive for Adenovirus antibodies if well
defined specific fluorescent staining is observed in the Adenovirus
infected cells at an intensity of 1+ or greater.  The Adenovirus fluorescent
staining pattern is both nuclear and cytoplasmic with more apparent
intranuclear inclusions seen at the periphery of the nucleus.  The number
of cells exhibiting a positive staining reaction and the type of fluorescent
staining pattern should closely approximate that seen in the positive
control.


A sample is considered positive for Adenovirus antibodies if it exhibits the
characteristic Adenovirus staining pattern with a fluorescent intensity of
1+ or greater at a serum dilution of 1:10 or greater.


NOTE: Each field should contain cells that exhibit no apple-green fluorescence.
Should most of the cells in the patient test wells fluoresce apple-green in the
nucleus and/or cytoplasm, an autoimmune staining reaction due to the
presence of autoantibodies should be considered.12,13  It is recommended
that such samples be diluted beyond the interference for better interpretation.  It is
possible that autoantibody staining may mask specific staining such that a
specific interpretation cannot be made.  Should this occur, test results should be
reported as “Unable to interpret due to the presence of interfering antibodies.”


TITRATION
If a semi-quantitative titration is performed, the result should be reported
as the reciprocal of the last dilution in which 1+ apple-green fluorescent
intensity of the specific staining pattern is detected.  When reading
fourfold serial dilutions, endpoints can be extrapolated where necessary.


EXAMPLE OF ENDPOINT EXTRAPOLATION:
1:10   = 4+
1:40   = 3+
1:160 = 2+
1:640 = +/-


The extrapolated endpoint is reported as 320.


TROUBLESHOOTING
Possible solutions to problems that may occur in immunofluorescent assays are
discussed in an accompanying brochure entitled “TROUBLESHOOTING IN
IMMUNOFLUORESCENCE”.


INTERPRETATION OF RESULTS
Detection of the presence of Adenovirus antibodies indicates a current or
previous infection with Adenovirus.  A significant (fourfold or greater)
increase in titer between the acute and convalescent serum samples
usually indicates evidence of a recent or active infection.


LIMITATIONS OF THE PROCEDURE
  1. Adenovirus antibody test results should be used in conjunction with


information available from clinical evaluation and other diagnostic
information.


  2. A single serological IgG antibody titer to Adenovirus should not be
used as the only criterion for diagnosis.  Paired serum samples
(acute and convalescent) may provide more meaningful data.


  3. A negative test result does not necessarily rule out current or
recent infection.  The specimen may have been collected too early
in the disease before demonstrable antibody is present.


  4. Lack of significant rise in titer does not exclude the possibility of
recent infection but may indicate that an acute phase specimen was
obtained too late.


  5. In some instances, high IgG antibody levels in the first of paired
specimens may prevent the detection of increases in total antibody,
resulting in apparently stationary total antibody titer.


  6. Test results of specimens from immunosuppressed patients and
pregnant women may be difficult to interpret.


  7. Positive test results may not be valid in persons who have received
blood transfusions or various blood products within the past several
months.


  8. Antinuclear antibodies (ANA) present in serum may interfere with the
Adenovirus IFA test.  They can be differentiated from Adenovirus
staining in that ANAs will stain the nuclei of all cells; whereas,
Adenovirus antibodies will exhibit staining only in the 10-50% infected
cells.12
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LIMITATIONS OF THE PROCEDURE (continued)
  9. Cytoplasmic fluorescence in the majority of the cells may be


due to the presence of antimitochondrial antibodies (AMA)
often seen in primary biliary cirrhosis.13  They can be
differentiated from the specific antigen staining in that AMA
will stain the cytoplasm of all cells; whereas, Adenovirus
antibodies will exhibit staining in only the 10-50% infected
cells.


10. Positive test results from cord blood or neonates should be
interpreted with caution.  The presence of IgG antibodies in
cord blood is usually the result of passive transfer from
mother to the fetus.  A negative test, however, may be useful
in excluding possible infection.14


11. Endpoint reactions may vary between laboratories due to
differences in type or condition of fluorescence microscope
employed, diluting apparatus, as well as the experience
level of personnel performing the assay.


12. If both the positive and negative control substrate cells are
not visible when viewed using the fluorescence microscope,
it may be necessary to replace or realign the light source
and check the specific filters.


13. Cell culture substrate slides may exhibit nonspecific
fluorescence due to contamination of antibodies or PBS
rinse-wash solutions with bacteria or fungi.  It is very
important that personnel reading the staining results have
experience in fluorescence microscopy.


SPECIFIC LIMITATIONS OF THE ADENOVIRUS ASSAY
  1. Due to the fact that Adenoviruses have been identified as


latent viruses, recrudescent shedding of virus can be
accompanied by a significant rise in antibody titer.1  Also,
heterotypic anamnestic responses may occur.5  Therefore,
a certain amount of caution must be applied to the
significance of antibody response when associated with
specific clinical symptoms.  Evidence of Adenovirus infection
may be coincidental to a disease caused by infection with a
different agent.5


  2. False negative results have been reported to occur due to
the poor (or slow) serologic responses in infants and
children.  However, this may be explained by the fact that most
of the serological data was collected from CF test results
which has the disadvantage of low sensitivity.5


  3. Indirect fluorescent antibody procedures used to detect
the immunoglobulin G (IgG) antibody response are known
to detect the common antigen of all Adenovirus types.5,15


EXPECTED VALUES
Most healthy individuals already have IgG antibodies to viruses
such as Adenovirus.  Diseases caused by the many serotypes
of this virus are common and constant exposure is reflected in
measurable levels of IgG in nearly 100% of individuals.  Titer
levels as high as 1:320 may commonly be found in the majority
of these individuals.  For IFA test results to be significant a
fourfold, or greater, rise in IgG titer is required to be indicative of
an acute or current infection.


SPECIFIC PERFORMANCE CHARACTERISTICS
Bion ADENOVIRUS ANTIGEN SUBSTRATE SLIDES have been
evaluated for the presence of specific Adenovirus antigen using
commercial monoclonal antisera.  A positive reaction was
identified with the infected cell cultures when stained with its
corresponding antisera.16  Also, there was no cross-reactivity
with other specific viral or chlamydial monoclonal antisera and
the Adenovirus antigen.16


Each laboratory should determine its own performance
characteristics using all reagents assembled to perform the IFA test.
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STORAGE AND STABILITY
The Bion ANA ANTIGEN SUBSTRATE SLIDES are stable in sealed foil
pouches at 8°C or lower    until labeled expiration date.


WARNINGS AND PRECAUTIONS


  5. Do not remove slides from pouches until ready for testing.  Do not use
if the pouch has been punctured, as indicated by a flat pouch.


  6. Antigen substrate slides should be brought to room temperature
(20-25°C) prior to use.


  7. Abnormal test results may be seen if the antigen substrate slides are
allowed to dry during the staining procedure.


  8. Refrigeration (2-8°C) of the antigen substrate slides immediately
upon arrival will insure stability until labeled expiration date.


  9. Antigen substrate slides should not be used beyond the stated
expiration date.


 10. Avoid microbial contamination of all reagents involved in the testing
procedure or incorrect results may occur.


 11. Incubation times or temperatures other than those specified may give
erroneous results.


 12. Reusable glassware must be washed and thoroughly rinsed free of
detergents.


 13. Care should be taken to avoid splashing and generation of aerosols.
 14. Previously frozen specimens after thawing should be thoroughly


mixed prior to testing. It is recommended that sera is freeze thawed
no more than one time. If repeated testing is required, it is suggested
that specimen be aliquoted.


 15. Patient samples, as well as all materials coming into contact with
them, should be handled at the Biosafety Level 2 as recommended
for any potentially infectious human serum or blood specimen in the
CDC/NIH manual “Biosafety in Microbiological and Biomedical
Laboratories”, 1984 Edition.  Never pipette by mouth.  Avoid contact
with skin and mucous membranes.


SPECIMEN COLLECTION
Blood should be collected fasting or at least one hour after meals to avoid lipemic
serum, as excess lipids may produce a “film” over the substrate.  Aseptically collect
5-8 ml of blood by venipuncture.  Allow the blood to clot at room temperature (20-25°C)
before separating serum to avoid hemolysis which could interfere with test results.
Specimens should be stored refrigerated at 2-8°C and tested within one week of
collection.  Long term storage should be at -20°C in aliquots to avoid repeated
freezing and thawing.  Do not store in self-defrosting freezer.


Avoid using contaminated sera as they may contain proteolytic enzymes which will
digest the substrate.  It is unnecessary to heat inactivate serum specimens prior
to testing; however, sera that have been heat inactivated may be used.


When testing paired samples to look for evidence of recent infection, the acute
specimen should be obtained as soon as possible after onset of illness and the
convalescent specimen obtained 7-14 days later.  Acute and convalescent
specimens must be tested simultaneously, in the same assay, looking for a
significant change in antibody titer between the paired sera.  If the first specimen
is obtained too late during the course of the infection, a significant rise in the
antibody titer may not be detected.


PROCEDURE
Detailed descriptions of indirect immunofluorescence techniques may be found
in the references listed in the bibliography.19,20,21


MATERIALS PROVIDED
Bion ANA (HEp-2) ANTIGEN SUBSTRATE SLIDES.
Lot Number provided on label.


MATERIALS AVAILABLE FROM Bion
  1. Fluorescent Antibody Conjugate with 0.001% Evans Blue


counterstain
  2. ANA Positive (homogeneous pattern) Human Control Serum
  3. ANA Negative Human Control Serum
  4. Phosphate Buffered Saline (PBS)
  5. Mounting Medium
  6. IFA Diluent
  7. Other Positive Human Control Sera - Speckled Control, Nucleolar Control,


Anti-Centromere Control (ACA), Ribonucleoprotein Control (RNP),
Sjogren's Syndrome A Control (SS-A), Sjogren's Syndrome B Control
(SS-B) and Scleroderma-70 Control (Scl-70).
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.segdePRODUCT AVAILABILITY
The following Antinuclear Antibody Antigen Substrate Slides are available
individually from Bion Enterprises, Ltd. (Bion):


Antigen Substrate Slide Code No. Code No.
Antinuclear Antibody (HEp-2) AN-1012 AN-1006
            Number of Tests 12-Wells 6-Wells


         (           = Code Number)


INTENDED USE
The Bion ANA (HEp-2) ANTIGEN SUBSTRATE SLIDES may be used as the antigenic
substrate in indirect fluorescent antibody assays for the qualitative and/or semi-
quantitative determination of antinuclear antibodies in human serum. Bion ANA (HEp-2)
ANTIGEN SUBSTRATE SLIDES are intended for use as an aid in the diagnosis of certain
autoimmune diseases.


SUMMARY AND EXPLANATION
Antinuclear antibodies (ANA) are a group of autoantibodies characterized by
specificity for numerous antigenic determinants of cell nuclei.  While the role of
ANA’s in the pathogenesis of autoimmune disease is controversial, they are quite useful
as disease markers, primarily for diagnostic screening and also to monitor the
course of connective tissue diseases.1,2,3


Because of the high correlation of positive antinuclear antibodies with SLE a
negative ANA essentially rules out this disease.4  Although antibodies specific to
DNA have a high correlation with SLE,5 antibodies to a number of other nuclear
antigens appear to be of diagnostic and/or prognostic significance in diseases such
as Progressive Systemic Sclerosis,6,7 Mixed Connective Tissue Disease,8 Sjogren's
Syndrome,9 and Polymyositis;10 making ANA testing useful not only for SLE, but
as a general screening tool for connective tissue diseases.11


Among the methodologies available to detect ANA’s are EIA, ELISA, Dot Blot and
the Indirect Fluorescent Antibody (IFA) technique.  The antigen for the first three
methods can either be a spectrum of clinically significant, specific autoantigens, a
single mixture of autoantigens from a cell lysate, or a combination of the two.
These methods are not as sensitive as IFA, nor can they detect the variety of
autoantibodies.  They also do not have the pattern recognition quality of the IFA.
The IFA test is sensitive, screens for a wide variety of known and unknown
autoantibodies and, through pattern recognition, offers insights into the probable
identity of the antigen and associated autoimmune disorder.  It is the dominant
methodology in clinical laboratories at this time2 and the method of choice for ANA
screening and semi-quantitation.


The antigen of the Bion ANA substrate is a human epithelial cell (HEp-2) line
established by Moore, Sabachensky and Toolan.12  HEp-2 cells have been shown to
have greater sensitivity than tissue sections and yield sharper pattern recognition.13


The presence of mitotic figures aids in differential pattern recognition as well as
detecting previously unreported nuclear antibodies.14,15  Antinuclear antibodies can
be found in all major immunoglobulin classes (IgG, IgA or IgM), therefore,
antihuman gammaglobulin conjugate that detects all classes is recommended for
use in routine ANA testing.16


PRINCIPLE OF THE IFA PROCEDURE
The Bion ANA (HEp-2) ANTIGEN SUBSTRATE SLIDES may be utilized in the
indirect fluorescent antibody assay method first described by Weller and Coons17


and further developed by Riggs, et al.18  The procedure is carried out in two basic
reaction steps:


Step 1 - Human serum is reacted with the antigen substrate.  Antibodies, if
present, will bind to the antigen forming stable antigen-antibody com-
plexes.  If no antibodies are present, the complexes  will not be formed
and serum components will be washed away.


Step 2 - Fluorescein labeled antihuman antibody is added to the reaction site,
which binds  with the complexes formed in step one.  This results in a
positive reaction of bright apple-green fluorescence when viewed with a
properly equipped fluorescence microscope.  If no complexes are formed
in step one, the fluorescein labeled antibody will be washed away,
exhibiting a negative result.
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REAGENTS
The Bion ANA ANTIGEN SUBSTRATE SLIDES are individually foil-wrapped
slides of 6 or 12 wells with HEp-2 tissue culture cells fixed onto each well.


ANA (HEp-2)
ANTIGEN SUBSTRATE SLIDE







MATERIALS REQUIRED BUT NOT PROVIDED
  1. Disposable test tubes (12 x 75 mm or comparable) and rack
  2. Disposable serological pipettes
  3. Calibrated pipettes to deliver 50 μl, 100 μl and 200 μl with disposable


pipette tips
  4. Pasteur pipettes and bulbs
  5. Moist chambers
  6. Plastic squeeze wash bottle
  7. Coplin jars or staining dishes with slide racks
  8. 24 x 60 mm #1 coverslips
  9. Felt tip marking pen
10. Fluorescence microscope equipped with a mercury or tungsten-halogen light


source, a 390-490 nm excitation filter and 515-520 nm barrier filter, and
optics to give a total magnification of 400X.  The excitation wavelength of
FITC is 490 nm and the emission wavelength is 520 nm.


TEST PROCEDURE


  1. SPECIMEN PREPARATION


Screening:
Each laboratory should establish its own protocol for the
preparation of serum screening dilutions.  Most indirect fluorescent
antibody staining procedures utilize a 1:40 dilution of each patient’s
serum which is prepared by adding 0.05 ml (50 μl) of patient’s
serum to 1.95 ml of PBS or IFA diluent.


Semi-quantitation:
Serum dilutions are utilized to measure antibody titer.  Each
laboratory should establish its own titering protocol.  The
selection of either twofold or fourfold dilution procedures
depends upon the experience level and training of the
individual(s) reading the fluorescent antibody assay.


The following fourfold serial titration is suggested for testing:
a. Prepare a 1:40 dilution of each patient’s serum by adding


0.05 ml (50 μl) of patient’s serum to 1.95 ml of PBS or IFA diluent
in tube #1


b. Add 0.3 ml PBS to tubes #2, #3, #4, and #5.
Note: DO NOT use IFA diluent for serial dilutions.


c. Using a 100 μl pipette, transfer 0.1 ml (100 μl) from tube #1 to
tube #2.  Mix.  Using a new tip for each dilution, transfer 0.1
ml (100 μl) from the second tube to the third, from the third tube
to the fourth, and from the fourth tube to the fifth, mixing after
each transfer.


Following is a suggested twofold titration:


a. Prepare a 1:40 dilution of each patient’s serum by adding 0.05 ml
(50 μl) of patient’s serum to 1.95 ml of PBS in tube #1.


b. Add 0.2 ml PBS to tubes #2, #3, #4, and #5.
Note: DO NOT use IFa diluent for serial dilutions.


c. Using a 200 μl pipette, transfer 0.2 ml (200 μl) from tube #1 to
tube #2.  Mix.  Using a new tip for each dilution, transfer 0.2 ml
(200 μl) from the second tube to the third, from the third tube to
the fourth, and from the fourth tube to the fifth, mixing after each
transfer.


These titrations will have the following dilutions:
 Fourfold Twofold
Tube #1 = 1:40 Tube #1 = 1:40
Tube #2 = 1:160 Tube #2 = 1:80
Tube #3 = 1:640 Tube #3 = 1:160
Tube #4 = 1:2560 Tube #4 = 1:320
Tube #5 = 1:10,240 Tube #5 = 1:640


  2. SLIDE PREPARATION
Remove reagents and as many substrate slides as are required
from the refrigerator or freezer and allow to equilibrate to room
temperature (20-25°C) for at least five minutes.  Remove slides
from sealed foil pouches being careful not to touch the antigen
surface.  Identify each slide using a felt tip marking pen.


  3. SPECIMEN APPLICATION
Using separate Pasteur pipettes, apply one drop (20-30 μl) of
the positive control, one drop (20-30 μl) of the negative control,
and one drop (20-30 μl) of each patient serum dilution to
individual wells of the slide.  Do not touch the antigen surface
with the pipette while dropping.  Do not allow the drops to mix,
as cross contamination of samples between wells could cause
erroneous results.


  4. INCUBATION 1
Incubate in a moist chamber at room temperature (20-25°C) for
30 minutes.  THE ANTIGEN MUST NOT BE ALLOWED TO DRY
DURING ANY OF THE FOLLOWING STEPS.  Nonspecific
binding may occur if the reagent is allowed to dry on the slide.


  5. RINSE 1
Remove slides from moist chamber and rinse GENTLY with PBS
using a squeeze wash bottle.  Do not focus the PBS stream
directly onto the wells.  To prevent cross contamination tilt slide
first toward wells 1-6 and, running a PBS stream along the
midline of the slide, allow the PBS to run off the top edge of the
slide.  Then, tilt the slide toward wells 7-12 and repeat this
procedure, allowing the PBS to run off the bottom edge of the
slide.  For six well slides, tilt slide down and run the PBS stream
across the slide above the wells, allowing the PBS to run off the
bottom edge of the slide.


  6. WASH 1
Place the slides in Coplin jars or staining dishes and wash in two
changes of PBS for not less than five minutes or more than ten
minutes each, agitating gently at entry and prior to removal.


  7. CONJUGATE APPLICATION
Remove slides from the wash one at a time, shake off excess
PBS, dry around outside edges if necessary, and return each
slide to the moist chamber.  Apply one drop of fluorescent
anti-human antibody conjugate with counterstain (diluted to its
predetermined proper working dilution) to each well of each slide,
making sure that each well is completely covered.


  8. INCUBATION 2
Incubate in a moist chamber at room temperature (20-25°C) for
30 minutes.  Protect slides from excessive light.


  9. RINSE 2
Remove slides from moist chamber and rinse GENTLY with PBS
using a squeeze wash bottle.  As suggested in step 5., do not
focus PBS stream directly onto the wells.


10. WASH 2
Place slides in Coplin jars or staining dishes and wash in two
changes of PBS for not less than five minutes or more than ten
minutes each, agitating gently at entry and prior to removal.


11. COVERSLIP
Remove slides one at a time from last PBS wash, shake off
excess PBS and immediately add two to four drops of mounting
medium across the slide.  Tilt slide and rest the edge of the
coverslip against the bottom of the slide allowing the mounting
medium to form a continuous bead between the coverslip and
slide.  Gently lower the coverslip from the bottom of the slide to
the top, being careful to avoid air bubbles.  Drain excess
mounting medium by holding the edge of the slide against
absorbent paper.  Wipe off back of slide.


12. READ
Examine stained slides as soon as possible using a properly
equipped fluorescence microscope.  It is recommended that
slides be examined on the same day they are stained.  If any
delay is anticipated, store slides in the refrigerator (2-8°C) away
from direct light and read the following day.  Do not allow
mounting medium to dry between slide and coverslip.  If drying
should occur, add additional mounting medium or recoverslip
slide.
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FLUORESCENT INTENSITY GRADING
Fluorescent intensity may be semi-quantitated by following the guidelines
established by the Centers for Disease Control, Atlanta, Georgia:22


4+ = Maximal fluorescence; brilliant yellow-green.
3+ = Less brilliant yellow-green fluorescence.
2+ = Definite but dull yellow-green fluorescence.
1+ = Very dim subdued fluorescence.


The degree of fluorescent intensity is not clinically relevant and has only
limited value as an indicator of titer.  Differences in fluorescence microscope
optics, filters and light sources may result in differences of 1+ or more
fluorescent intensity when observing the same slide using different microscopes.


QUALITY CONTROL
SPECIFICITY CONTROL
Both a positive and negative antibody control must be included with each run.  These
controls must be examined prior to reading test samples and should demonstrate the
following results:


Negative Control
Using a negative control serum on Bion ANA (HEp-2) SUBSTRATE SLIDES, the
cells should exhibit less than 1+ fluorescence and appear reddish-orange due to the
counterstain.


Positive Control
Using a positive control serum on Bion ANA (HEp-2) SUBSTRATE SLIDES, the
cells should exhibit well defined specific fluorescent staining pattern at an intensity
of 3+ or greater.  The fluorescent staining pattern should be that of  the pattern of
the positive control used.


Each control must demonstrate the expected type of reaction in order to validate
the test.  If the controls fail to appear as described above, the test results should
not be reported and the test should be repeated.  If upon repeat testing the controls
still fail to show the proper reaction, do not report test results.


The specificity of the antigen substrate can further be tested by running a panel of
various types and patterns of antinuclear antibodies (These are available
separately from Bion).


SENSITIVITY CONTROL
A titered control included with each run tests substrate sensitivity, as well as, checks
technique, conjugate quality and the microscope optical system.  The endpoint titer of
this control must be determined and there must not be more than a twofold
difference (+/-) in titer from this determined endpoint.  Each run should include the
endpoint dilution, one twofold or fourfold dilution above and one twofold or fourfold
dilution below the endpoint dilution.  The more concentrated dilution should be
positive and the less concentrated dilution negative.  If the control does not behave
as described, the test results are invalid and the tests should be repeated.  If the
control again fails to show the proper reaction upon repeat testing, do not report the
test results.


READING OF TEST RESULTS
NEGATIVE
A serum dilution is considered to be negative for antinuclear antibodies if the cells
exhibit less than 1+ fluorescence and appear reddish-orange due to the counterstain,
or if the fluorescence observed is not a discernible ANA pattern.


A sample is considered negative for antinuclear antibodies if it exhibits less
than 1+ fluorescence at a serum dilution of 1:40 and all greater dilutions, or if
the fluorescence observed is not a discernible ANA pattern.


   ... Negative samples may exhibit fluorescent staining slightly greater than the
negative  control, but less than 1+.


   ... Some sera may show a low degree of nuclear or cytoplasmic fluorescence with
no clearly discernible staining pattern.  This phenomenon is generally due to
heterophile antibodies and should be reported as negative.23


   ... Intense non-nuclear staining may be observed in some sera containing
Anti-Mitochondrial, Anti-Smooth Muscle or other cytoplasmic antibodies.


POSITIVE
A serum dilution is considered positive for antinuclear antibodies if the
fluorescent staining is at an intensity of 1+ or greater with a clearly discernible
pattern of fluorescence.


A sample is considered positive for antinuclear antibodies if it exhibits a
characteristic ANA staining pattern with a fluorescent intensity of 1+ or greater
at a serum dilution of 1:40 or greater.


   ... Multiple antinuclear antibodies may be present in a given specimen; one
masking the other.  Serially diluting the specimen will aid in distinguishing
these patterns.


   ... Report all titers and patterns seen.


TITRATION
If a semi-quantitative titration is performed, the result should be reported as the
reciprocal of the last dilution in which 1+ apple-green fluorescent intensity with a
clearly discernible staining pattern is detected.  When reading fourfold serial
dilutions, endpoints can be extrapolated where necessary.


EXAMPLE OF ENDPOINT EXTRAPOLATION:
     1:40 = 3+
     1:160 = 2+
     1:640 = +/-
     1:2560 = Neg


The extrapolated endpoint is reported as 320.


Report all titers and patterns seen, extrapolating the titer where necessary.


EXAMPLE:
1:40    = 4+ Peripheral and 3+ Homogeneous
1:160    = 3+ Homogeneous
1:640    = 2+ Homogeneous and 3+ Speckled
1:2560    = 1+ Homogeneous and 2+ Speckled
1:10,240   = +/- Speckled


Report: 40 Peripheral, 2560 Homogeneous and 5120 Speckled.


TROUBLESHOOTING
Possible solutions to problems that may occur in immunofluorescent assays are
discussed in an accompanying brochure entitled “TROUBLESHOOTING IN
IMMUNOFLUORESCENCE”.


INTERPRETATION OF RESULTS
Four major staining patterns which may occur singly or in combinations have
been described:


1. Peripheral (shaggy, rim, membranous)
2. Homogeneous (diffuse, solid)
3. Speckled (including ACA)
4. Nucleolar


Other patterns less frequently seen include Spindle and Ribosomal RNP.


CORRELATION OF ANA's WITH IFA STAINING PATTERNS


Antibody Against: Staining Pattern: Mitotic Cells:
nDNA Peripheral &  Homogeneous Positive
Histones Peripheral &  Homogeneous Positive
DNP Homogeneous Positive
Sm Coarse Speckle Negative
nRNP Coarse Speckle Negative
SS-A Small Uniform Speckle Negative
SS-B Small Uniform Speckle Negative
Scl-70 Fine Dense Speckle & Positive


   Nucleolar
PCNA Variable Speckle Negative or


   Positive
ACA Discrete Uniform Speckle Positive


   Centromeres
PM/Scl Nucleolar (homogeneous) Negative
RNA Polymerase 1 Nucleolar (speckled) Few Discrete


   Speckles
Fibrillarin Nucleolar (clumpy) Positive fibers
Spindle Spindle Apparatus
rRNP Cytoplasmic Negative


LIMITATIONS OF THE PROCEDURE
  1. Antinuclear antibody test results should be used in conjunction with information


available from clinical evaluation and other diagnostic information.
  2. Two to ten percent of a normal adult population have antinuclear antibodies.24


  3. Antinuclear antibodies are known to be age and sex related.  With increasing
age there is an increased incidence of ANA’s; therefore, a positive low titer result
may be normal for certain individuals in the absence of other clinical signs and
symptoms.  Antinuclear antibodies are not usually found, however, in normal
young individuals.


  4. Some positive reactions have been reported in relatives of patients suffering
from a connective tissue disease who may develop such a disease at a later
time.25


  5. Positive ANA results may be seen in a small percentage of patients with
Infectious and/or Neoplastic diseases, and also in diseases of drug etiology.26,27


  6. SLE patients undergoing steroid therapy or in remission may have a  negative
ANA.11


  7. Test results of specimens from immunosuppressed patients and pregnant
women may be difficult to interpret.
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LIMITATIONS OF THE PROCEDURE (continued)
  8. Positive test results may not be valid in persons who have received blood


transfusions or various blood products within the past several months.
  9. Cytoplasmic fluorescence in the majority of the cells may be due to the presence of


antimitochondrial antibodies (AMA) often seen in primary biliary cirrhosis.28


10. Positive test results from cord blood or neonates should be interpreted with
caution.  The presence of antinuclear antibodies in cord blood is usually the
result of passive transfer from mother to the fetus.  A negative test, however, may
be useful in excluding a possible autoimmune process.


11. Endpoint reactions may vary between laboratories due to differences in type or
condition of fluorescence microscope employed or assay procedure used.30


12. If both the positive and negative control substrate cells are not visible when
viewed using the fluorescence microscope, it may be necessary to replace or
realign the light source and check the specific filters.


13. Cell culture substrate slides may exhibit nonspecific fluorescence due to
contamination of antibodies or PBS rinse-wash solutions with bacteria or fungi.
It is very important that personnel reading the staining results have experience in
fluorescence microscopy.


14. In general titers of 1:40 and 1:80 are considered low titers, 1:160 and 1:320 are
considered medium titers, and 1:640 and greater are considered high titers.  It is
recommended that each laboratory establish its own ranges.


EXPECTED VALUES
The following chart presents the incidence of antinuclear antibodies utilizing a HEp-2 cell
ANA substrate in patient population studies performed at the Duke University Medical
Center Division of Rheumatic and Genetic Disease laboratories over a two year period.
This represents a study of over 9,000 control sera and over 4,500 abnormal sera.


Clinical Diagnosis % Positive Clinical Diagnosis % Positive
Controls: Vasculitides 20.0%


20-60 years 2.0% Childhood SLE 64.0%
70-80 years 3.5% JRA


SLE 95.0% Systemic 14.0%
RA 40.0% Polyarticular 6.0%
MCTD 99.0% Pauciarticular
PSS (Diffuse) 85.0% HLA B27 pos. 0.0%
PSS (CREST variant) 93.0% HLA B27 neg. 26.0%
PM/DM 25.0%


SPECIFIC PERFORMANCE CHARACTERISTICS
To investigate the relative specificity and sensitivity of the Bion ANA SUBSTRATE
SLIDES, 120 specimens were compared qualitatively and semi-quantitatively with
another commercially available IFA HEp-2 ANA substrate slide.  All tables represent
averaged results from two independent readers.31


The relative sensitivity and specificity are
summarized in TABLE 1.  The one specimen in
which there was disagreement was a CDC
Reference Serum having high levels of
antibodies to SS-A.


TABLE 1


NOIB NOIB
evitaleR
ytivitisneS


NOIB
evitaleR


yticificepS.soP .geN


rehtO
.soP 17 0


%001 %001
.geN 1 84


TABLE 2


#cepS NOIB rehtO #cepS NOIB rehtO #cepS NOIB rehtO


1 H08 H08 52 S04 S04 94 S023 S061


2 H04 H04 62 S08 S08 05 S046 S046


3 H08 H04 72 S08 S04 15 S046 S061


4 H04 H04 82 S04 S04 25 S061 S04


5 H061 H08 92 S04 S04 35 S0652 S023


6 H023 H061 03 S08 S04 45 S0821 S046


7 H0821 H046 13 S0652 S0652 55 S046 S046


8 H0215 H0652 23 S04201 S0215 65 S0652 S0652


9 H0215 H0215 33 S0652 S04 75 S061 04<


01 H046 H023 43 S046 S046 85 S046 S023


11 H04201 H04201 53 S0652 S046 95 S08 S04


21 H0652 H0821 63 S023 S023 06 S04 S04


31 H046 H023 73 S0821 S0821 16 S046 S023


41 H0821 H046 83 S04201 S0215 26 C046 C046


51 H046 H023 93 S0215 S04 36 C04201 C0215


61 H046 H023 04 S0215 S046 46 C023 C023


71 H0821 H0821 14 S04201 S0215 56 C046 C023


81 H0821 H046 24 S046 S0821 66 N0821 N0821


91 H046 H023 34 S04201 S0215 76 N046 N023


02 H08 H04 44 S061 S061 86 N023 N061


12 H0821 H046 54 S04201 S04201 96 N061 N061


22 S08 S08 64 S0215 S0215 07 N08 N08


32 S04 S04 74 S061 S061 17 Rc023 Rc046


42 S023 S023 84 S061 S08 27 H061/S046 H061
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TABLE 2 represents the titers and patterns obtained with the 72 positive specimens in  TABLE 1.
H=Homogenous pattern, S=Speckled pattern, C=Centromere antibody, N=Nucleolar pattern, and
cR=cRNP antibody (cytoplasmic pattern).


Interlot precision of the Bion ANA SUBSTRATE SLIDES was evaluated by testing eleven serum
specimens (2 negative and 9 positive over a range of titers) on three successive days using three
different lot numbers.31  There was no more than a twofold difference (+/-) in titer between any of the
comparison testings, which is within the confidence limits of this methodology.30


Intralot precision of the Bion ANA SUBSTRATE SLIDES was evaluated by running nine different types of
antinuclear antibodies three times within one run using three different slides from the same lot.31  Again,
there was no more than a twofold difference in titer between any of the comparison testings.


Each laboratory should determine its own performance characteristics using all reagents assembled to
perform the IFA test.
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REAGENTS
Bion BORRELIA BURGDORFERI ANTIGEN SUBSTRATE SLIDES are
individually foil-wrapped twelve well slides with a suspension of Borrelia
burgdorferi microorganisms (Strain B31) fixed onto each well.


STORAGE AND STABILITY
The Bion BORRELIA BURGDORFERI ANTIGEN SUBSTRATE SLIDES
are stable in sealed foil pouches at 8°C or lower     until labeled
expiration date.


WARNINGS AND PRECAUTIONS


  5. The antigenic substrates have been fixed and contain no detectable Borrelia
burgdorferil agents.  However, they should be handled and disposed of as any
potentially biohazardous  laboratory material.


  6. Do not remove slides from pouches until ready for testing.  Do not use if pouch
has been punctured, as indicated by a flat pouch.


  7. Antigen substrate slides should be brought to room temperature  (20-25°C) prior to
use.


  8. Abnormal test results may be seen if the antigen substrate slides are allowed to
dry during the staining procedure.


  9. Refrigeration (2-8°C) of antigen substrate slides immediately upon arrival will
insure stability until labeled expiration date.


10. Antigen substrate slides should not be used beyond stated expiration date.
11. Avoid microbial contamination of all reagents involved in the testing procedure or


incorrect results may occur.
12. Incubation times or temperatures other than those specified may give erroneous


results.
13. Reusable glassware must be washed and thoroughly rinsed free of detergents.
14. Care should be taken to avoid splashing or generation of aerosols.
15. Previously frozen specimens after thawing should be thoroughly mixed prior


to testing. It is recommended that sera is freeze thawed no more than one
time. If repeated testing is required, it is suggested that specimen be
aliquoted.


16. Patient samples, as well as all materials coming into contact with them,
should be handled at the Biosafety Level 2 as recommended for any
potentially infectious human serum or blood specimen in the CDC/NIH
manual “Biosafety in Miicrobiological and Biomedical Laboratories”, 1984
Edition.  Never pipette by mouth.  Avoid contact with skin and mucous
membrane.
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INTENDED USE
The Bion BORRELIA BURGDORFERI ANTIGEN SUBSTRATE SLIDES may
be used as the antigenic substrate in indirect fluorescent antibody assays for
the qualitative and/or semi-quantitative presumptive determination of
Borrelia burgdorferi IgG or IgM antibodies in human serum.


Bion BORRELIA BURGDORFERI ANTIGEN SUBSTRATE SLIDES are
intended for use as an aid in the diagnosis of active infection, reinfection,
or reactivation of the latent microbe and as a determination of
immunological experience with Borrelia burgdorferi. Results should be
supplemented by a second assay method, such as Western Blot, to provide
supplementary  serological evidence of the presence or absence of a
Borrelia burgdorferi infection.


SUMMARY AND EXPLANATION
Lyme borreliosis (Lyme disease) is caused by the spirochete Borrelia burgdorferi
sensu lato and transmitted primarily through the bite of the deer tick, Ixodes
scapularis in the Midwest and Northeast, or Ixodes pacificus in the West.6  Lyme
borreliosis has become the most commonly diagnosed tick-borne illness in the
United States.1


Symptoms of Lyme borreliosis demonstrate wide variations, but progress in three
stages consisting of cutaneous involvement, cardiac and neurologic abnormalities,
and arthritic involvement.2,3  Primary and secondary erythema migrans  is
characterized by a most distinctive cutaneous involvement, an expanding red rash
with a pale center, known as erythema migrans (EM).  This rash will develop at or
near the site of the tick bite in approximately 60% of Lyme patients4 usually 3-14
days after the patient has been exposed to the spirochete.5  The primary skin
lesion may not always take the classical pattern, but instead may appear as an
erythematous plaque which extends its margins.5  During early infection patients
may complain of low or moderate fever, headache, fatigue, arthralgias, stiff neck
and myalgias.  However, primary disease may also be asymptomatic and the EM
may either not be developed or missed entirely by the patient.


Early disseminated disease complications may evolve a few weeks to months
following the initial EM, and late disseminated disease manifestations occur
months or years after the onset of infection if the primary disease is untreated
with appropriate antimicrobial therapy.3,5,7  Clinical manifestations and complications
of these later stages include skin disorders, arthritis, neurologic disorders, and cardiac
involvement.3,5,8


The manifestations of Lyme borreliosis may be numerous and varied, and may
mimic other infectious and noninfectious diseases including influenza, meningitis,
rheumatoid arthritis, psychosis, and multiple sclerosis.5,7,9 Consequently, laboratory
diagnosis has assumed an increasingly important role in the diagnosis of the
disease.  Since traditional cultural methodologies have not been very useful for the
identification of B. burgdorferi, the detection of a specific antibody response to
antigens of B. burgdorferi is often required for diagnosis.  However, just as clinical
and physical findings may be problematic, immunoserologic test results may also
provide inconclusive information due to complex and unpredictable immune
responses during the various stages of Lyme borreliosis, common antigens shared
by B. burgdorferi and other microorganisms, and the immunologic reactions of
various autoantibodies with B. burgdorferi antigens.7


Immunologic response in individuals with early, primary disease tend to be
directed to 23, 39 and 41-kDa flagellin antigen  and are of the IgM class.5,7


These antibodies may be detectable within one to two weeks following the tick
bite, but are generally delayed for four to six weeks.  IgM antibodies may persist
for months even if appropriate antimicrobial agents are administered.
IgG immunologic responses appear to be directed to other immunogens of  B. burgdorferi
during later stages of Lyme borreliosis.  These immunogens include 18, 23, 28, 30,
39, 41, 45, 58, 66, and 93-kDa proteins; IgM antibodies may also be produced to
these components.5,7  With an increased complexity of antigenic determinants,
a decreased specificity of immunoserologic assays may be expected.


PRINCIPLE OF THE IFA PROCEDURE
The Bion BORRELIA BURGDORFERI ANTIGEN SUBSTRATE SLIDES
may be utilized in the indirect fluorescent antibody assay method first
described by Weller and Coons16 and further developed by Riggs, et al.17


The procedure is carried out in two basic reaction steps:


Step 1 - Human serum is reacted with the antigen substrate. Antibodies, if
present, will bind to the antigen forming stable antigen-antibody
complexes.  If no antibodies are present, the complexes will not
be formed and serum components will be washed away.


Step 2 - Fluorescein labeled antihuman IgG (or IgM) antibody  is added
to the reaction site which binds with the complexes formed in
step one. This results in a positive reaction of bright apple-green
fluorescence when viewed with a properly equipped fluorescence
microscope.  If no complexes are formed in step one, the
fluorescein labeled antibody will be washed away, exhibiting a
negative result.


However, antibody concentrations are usually quite elevated during the later stages
of the disease, and the results are less  likely to be interpreted as cross-reactions.7


The usual method of establishing B. burgdorferi infection is by serologic testing.
The most commonly used assays are indirect immunofluorescence assays (IFA)
and enzyme linked immunosorbent assays (ELISA).5  Infected humans produce IgG
and IgM antibodies that recognize B. burgdorferi antigens.5  The bulk of the IgG-
reactive antibodies are of the IgG1 and IgG3 subclasses.5  The IFA procedure uses
whole borrelial organisms.


Testing procedures should be consistent with a recommended two-step algorithm.
A positive first-step serologic test should be considered presumptive for the
presence of antibodies and may indicate infection with B. burgdorferi.  A positive
supplemental second-step test (Western Blot)  result provides additional serological
evidence of infection with B. burgdorferi.  Negative results from either a
first-step or second-step assay should not be used to exclude Lyme borreliosis.29
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PRODUCT AVAILABILITY
The following Borrelia Burgdorferi Antigen Substrate Slides are available
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SPECIMEN COLLECTION
Blood should be collected fasting or at least one hour after meals to avoid
lipemic serum, as excess lipids may produce a “film” over the substrate.
Aseptically collect 5-8 ml of blood by venipuncture.  Allow the blood to clot at
room temperature (20-25°C) before separating serum to avoid hemolysis
which could interfere with test results.  Specimens should be stored
refrigerated at 2-8°C and tested within one week of collection.  Long term
storage should be at -20°C in aliquots to avoid repeated freezing and
thawing.  Do not store in self-defrosting freezer.


Avoid using contaminated sera as they may contain proteolytic enzymes which
will digest the substrate.  It is unnecessary to heat inactivate serum specimens
prior to testing; however, sera that have been heat inactivated may be used.


When testing paired samples to look for evidence of recent infection, the
acute specimen should be obtained as soon as possible after onset of illness
and the convalescent specimen obtained 14-28 days later.  Acute and
convalescent specimens must be tested simultaneously, in the same assay,
looking for a significant change in antibody titer between the paired sera.  If
the first specimen is obtained too late during the course of the infection, a
significant rise in the antibody titer may not be detected.


PROCEDURE
Detailed descriptions of indirect immunofluorescence techniques may be
found in the references listed in the bibliography.18,19,20


MATERIALS PROVIDED
The Bion BORRELIA BURGDORFERI ANTIGEN SUBSTRATE SLIDES.
Lot Number provided on label.


MATERIALS AVAILABLE FROM Bion
  1. Fluorescent Antibody Conjugate with 0.01% Evans Blue counterstain
  2. Borrelia burgdorferi Positive Human Control Serum
  3. Borrelia burgdoferi Negative Human Control Serum
  4. Phosphate Buffered Saline (PBS)
  5. Mounting Medium
  6. IgG Binding Reagent


MATERIALS REQUIRED BUT NOT PROVIDED
  1. Disposable test tubes (12 x 75 mm or comparable) and rack
  2. Disposable serological pipettes
  3. Calibrated pipettes to deliver 50 μl, 100 μl and 200 μl with disposable


pipette tips
  4. Pasteur pipettes and bulbs
  5. Moist chambers
  6. Plastic squeeze wash bottle
  7. Coplin jars or staining dishes with slide racks
  8. 24 x 60 mm #1 coverslips
  9. Felt tip marking pen
10. Fluorescence microscope equipped with a mercury or tungsten-halogen


light source, a 390-490 nm excitation filter and 515-520 nm barrier filter,
and optics to give a total magnification of 400X.  The excitation
wavelength of FITC is 490 nm and the  emission wavelength is
520 nm.


IgM Screening:
When testing for IgM specific antibodies using an IgM
specific fluorochrome conjugate, each patient serum
specimen must be pre-treated to remove any IgG interference
by separating IgM from IgG. Suggested methodologies are
ion exchange chromatography21 or IgG immunoprecipitation.22,23


The screening test is then run using the IgM eluate.


IgG Binding Reagent Code No. GBR-9982 available from Bion.


SEMI-QUANTITATION:
Serum dilutions are utilized to measure antibody titer.  Each
laboratory should establish its own titering protocol.  The
selection of either twofold or fourfold dilution procedures
depends upon the experience level and training of the
individual(s) reading the fluorescent antibody assay.


IgG Testing:
The following fourfold serial titration is suggested:


a. Prepare a 1:20 dilution of each patient's serum by adding
0.05 ml (50 μl) of patient's serum to 0.95 ml of PBS in
tube #1.


b. Add 0.3 ml PBS to tubes #2, #3, #4, and #5.


c. Using a 100 μl pipette, transfer 0.1 ml (100 μl) from tube
#1 to tube #2.  Mix.  Using a new tip for each dilution,
transfer 0.1 ml (100 μl) from the second tube to the third,
from the third tube to the fourth, and from the fourth tube
to the fifth, mixing after each transfer.


d. Do not use tube #1.  Starting with tube #2, apply to
substrate slide.


   IgM Testing:
The following twofold titration is suggested:


a. Prepare a 1:10 dilution of each patient's serum using one
of the treatment methodologies mentioned above.  This
will be designated as tube #1.


b. Add 0.2 ml PBS to tubes #2, #3, #4, and #5.


c. Using a 200 μl pipette, transfer 0.2 ml (200 μl) from tube
#1 to tube #2.  Mix.  Using a new tip for each dilution,
transfer 0.2 ml (200 μl) from the second tube to the third,
from the third tube to the fourth, and from the fourth tube
to the fifth, mixing after each transfer.


These titrations will have the following dilutions:


Fourfold (IgG) Twofold (IgM)
(Tube #1 = 1:20, not used) Tube #1 = 1:10
Tube #2 = 1:80 Tube #2 = 1:20
Tube #3 = 1:320 Tube #3 = 1:40
Tube #4 = 1:1280 Tube #4 = 1:80
Tube #5 = 1:5120 Tube #5 = 1:160


  2. SLIDE PREPARATION
Remove reagents and as many slides as are required from the
refrigerator or freezer and allow to equilibrate to room
temperature (20-25°C) for at least five minutes.  Remove
slides from sealed foil pouches being careful not to touch the
antigen surface.  Identify each slide using a felt tip marking
pen.


  3. SPECIMEN APPLICATION
Using separate Pasteur pipettes, apply one drop (20-30 μl) of the
positive control, one drop (20-30 μl) of the negative control and
one drop (20-30 μl) of each patient serum dilution to individual
wells of the slide.  Do not touch the antigen surface with the
pipette while dropping.  Do not allow drops to mix, as cross
contamination of samples between wells could cause erroneous
results.


TEST PROCEDURE


  1.  SPECIMEN PREPARATION
SCREENING:
Each laboratory should establish its own protocol for the
preparation of serum screening dilutions.


IgG Screening:
For IgG testing it is suggested that a 1:80 dilution of each
patient's serum be made as follows:


a. Prepare a 1:20 dilution by adding 0.05 ml (50 μl) of patient's
serum to 0.95 ml of PBS in tube #1.  Mix.


b. Prepare a 1:80 dilution by adding 0.1 ml (100 μl) of tube #1
to   0.3 ml of PBS in tube #2.  Mix.  Use tube #2 for the
screening dilution.
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EXPECTED VALUES
Levels of specific IgM antibody usually peak during the third to sixth
week after disease onset and then demonstrate a gradual decline over
a period of months.5,10  Titers of specific IgG antibody are generally low
during the first several weeks of illness, but become maximal months
later during the arthritic involvement.  The IgG response often remains
elevated at titers of 1:128 or more for years.10


In a study conducted by the Centers for Disease Control, 100 normal
control sera were tested by IFA assay.  Eight sera had titers of 1:128
and the remaining had titers of 1:64 or less.  In this same study, using
1:256 and greater as positive for Lyme disease, and excluding
treponemal sera, the IFA assay had a specificity of 97% and a sensitivity
of 87%.  The sensitivity increased to 93% when dilutions of 1:64 or
greater were considered.  The high degree of cross-reactivity with other
spirochetal diseases has been discussed by Mertz, et al.15  Antibody
detection by IFA alone does not provide definitive results for establishing
or ruling out a diagnosis of Lyme disease.  A second assay should be
performed to increase specificity.


SPECIFIC PERFORMANCE CHARACTERISTICS
To investigate the performance characteristics for both relative
specificity and sensitivity of the Bion BORRELIA BURGDORFERI-G
ANTIBODY TEST SYSTEM, qualitatively and semi-quantitatively with
another commercially available test system for the presence of IgG
antibody to Borrelia burgdorferi.  The panel consisted of twelve negative
and eight positive specimens for Lyme borreliosis with antibody titers
ranging from 1:64 to 1:4096.  Qualitatively there was agreement in 15 of
the 20 specimens (75%) between the BION Test System and the
commercial test system.  In addition, these twenty specimens were also
evaluated by an independent, certified Immunology Reference Laboratory,
in which there was agreement in 19 of the 20 specimens (95%) with
the BION test system.19  See TABLE 1 for data.


Semi-quantitatively there was no more than one twofold difference
(+/-) in titer between fourteen of the specimens with the BION Test
System, the commercially available test system and the Reference
Laboratory.  Six specimens showed results of fourfold or greater
difference between the BION Test System and the commercial test
system.  The Reference Laboratory reported results that agreed
within a twofold or less difference with the BION results in four of the
six specimens.  One strong positive specimen was reported fourfold
higher on the BION Test System than in either the commercial test
system or by the Reference Laboratory.  However, all three assays
reported the specimen as positive.  One specimen was reported as
equivocal by the Reference Laboratory due to an antibody titer that
was considered close to the negative/positive cutoff value; whereas,
this specimen was negative on the commercial test system and
positive on the BION Test System.19


Interlot and intralot precision of the Bion BORRELIA BURGDORFERI-G
ANTIBODY TEST SYSTEM was evaluated by testing 10 serum speci-
mens for B. burgdorferi antibodies; 2 negative and 8 positive ranging in
titer from 1:128 to 1:2040.  They were tested on three different lots, and
three times on the same lot.  In each instance there was no more than a


TABLE 1 - Summary of Relative IgG Comparison Testing


TIKNOIB
evitaleR
ytivitisneS


evitaleR
yticificepS


evitisoP evitageN %001 %17


REHTO
TIK


evitisoP 3 0 3/3


evitageN *5 21 71/21


* 4 of the 5 were found positive and 1 was equivocal
by an independent reference lab.  


                        TABLE 2                  TABLE 3
        Summary of IgG Interlot Precision             Summary of IgG Intralot Precision


#.cepS 1#toL 2#toL 3#toL


1 46:1< 46:1< 46:1<


2 46:1< 46:1< 46:1<


3 821:1 821:1 821:1


4 215:1 215:1 215:1


5 652:1 652:1 215:1


6 4201:1 4201:1 4201:1


7 4201:1 8402:1 8402:1


8 215:1 4201:1 4201:1


9 4201:1 8402:1 8402:1


01 8402:1 8402:1 8402:1


#.cepS retiTts1 retiTdn2 retiTdr3


1 46:1< 46:1< 46:1<


2 46:1< 46:1< 46:1<


3 821:1 821:1 821:1


4 215:1 652:1 652:1


5 652:1 652:1 652:1


6 4201:1 4201:1 4201:1


7 4201:1 4201:1 4201:1


8 215:1 4201:1 4201:1


9 4201:1 8402:1 8402:1


01 8402:1 8402:1 8402:1


Sera from 51 culture positive patients were tested to compare various test
methodologies. The IFA assay using Bion BORRELIA BURDORFERI-M
ANTIBODY TEST SYSTEM appears to be the most sensitive overall with
the P39 EIA the least sensitive. Fluorescence, EIA and Western Blot were
comparable but had a number of equivocal reactions, particularly with
sera from patients with secondary EM. TABLE 4 summarizes these
results.7, 28


In addition, a control group of sera were tested by various test
methodologies to determine cross-reactivity. The IFA assay using
Bion BORRELIA BURGDORFERI-M ANTIBODY TEST SYSTEM and P39
EIA were highly specific in that none of the sera from other disease
state patients or healthy persons were reactive. Fluorescence EIA gave
positive reactions with a number of these same sera. None of the
control group was tested by Western Blot. TABLE 5 summarizes these
results.19, 20


                      TABLE 5 - Summary of Results of Other Disease State
                             and Normal Sera in Several B. burgdorferi Assays


A Lyme serum panel of 46 specimens was obtained from the Centers
for Disease Control and Prevention (CDC). These specimens were
tested in a blind study for IgG and IgM antibodies to B. burgdorferi using the
Bion BORRELIA BURGDORFERI-G and -M  ANTIBODY TEST SYSTEMS.
TABLE 6 shows the number of specimens with detectable IgG and/or IgM
antibodies to B. burgdorferi at various time intervals between onset and
collection.19, 21


                           TABLE 4 - Summary of Results of Sera from Culture
                           Positive Patients Tested in Several B. burgdorferi Assays


puorGtneitaP fo#
stneitaP


evitisoP
AFIMgI


evitisoP
AIE93P


evitisoP
AIE


evitisoP
nretseW


tolB


evitisoPerutluC


MEyramirP 91 8 1 5 *)3(2


MEyradnoceS 23 23 *)1(0 *)9(81 *)5(02


                                    *Numbers in ( ) are equivocal results


snoitidnoC
fo#


stneitaP
MgI
AFI


93P
AIE


ecnecseroulF
AIE


sisoelcunonoMsuoitcefnI 02 0 0 4


sitirhtrAdiotamuehR 91 0 0 3


supuLcimetsyS 22 0 0 1


silihpyS 31 0 0 7


ealeuqeSlaccocotpertS 02 0 0 0


stcejbuSyhtlaeH 61 0 0 0


twofold difference (+/-) in titer between any of the comparison testings,
which is within the confidence limits of this methodology.  None of the
sera vacillated between a positive or negative result.19  TABLES 2 and 3
summarize these results.
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                              TABLE 6 – Summary of IFA Results at Time Intervals
              Between Onset and Collection


NOIB
stluseRMgI/GgI


1<
htnoM


3-1
shtnoM


6-3
shtnoM


21-6
shtnoM


21>
shtnoM


LATOT
SNEMICEPS


evitageN/evitageN 0 2 3 0 0 5


evitisoP/evitageN 2 3 2 0 0 7


evitageN/lacoviuqE 0 2 1 2 2 7


evitisoP/lacoviuqE 3 5 2 1 1 21


evitageN/evitisoP 0 1 1 4 4 01


evitisoP/evitisoP 0 3 0 1 1 5


SNEMICEPSLATOT 5 61 9 8 8 64


SPECIFIC PERFORMANCE CHARACTERISTICS -  (cont.)


The data presented in TABLES 7 and 8 shows the IgG and Ig M results of
these 46 specimens comparing the Bion BORRELIA BURGDORFERI-G
and -M ANTIBODY TEST SYSYTEMS with the Western Blot results obtained
from CDC. The data in TABLE  9 shows these results comparing both of the
Bion  TEST SYSTEMS with the ELISA results obtained from CDC.19, 21


TABLE 7 – Summary of Comparison of IgG Results
                     Between Western Blot  and IFA


GgINOIB
evitaleR


ytivitisneS
evitaleR


yticificepS


evitisoP evitageN lacoviuqE %7.19 %001


nretseW
tolB


evitisoP 11 1 *9 21/11


evitageN 0 61 *9 61/61


TABLE 8 – Summary of Comparison of IgM Results
                     Between Western Blot  and IFA


MgINOIB
evitaleR


ytivitisneS
evitaleR


yticificepS


evitisoP evitageN %18 %08


nretseW
tolB


evitisoP 71 4 12/71


evitageN *5 02 52/02


* Equivocal results were excluded from calculations


MgI&GgINOIB
evitaleR


ytivitisneS
evitaleR


yticificepS


evitisoP evitageN lacoviuqE %2.69 %8.18


ASILE


evitisoP 52 1 *6 62/52


evitageN 2 9 0 11/9


lacoviuqE *2 0 *1


  1. CDC Update: Lyme disease and cases occurring during pregnancy-United
States. Morbid. Mortal. Weekly Rep. 34:376-384, 1985.
  2. Habicht, G.S., G. Beck, and J.L. Benach, Lyme Disease, Scientific American 257:78-83,
1987.
  3. Steere, A.C., S.E. Malawista et al., The Clinical Spectrum and Treatment of Lyme
Disease, Yale J. Biol. Med. 57:453-461, 1984.
  4. Steere, A.C., R.L. Gredzicki, et al., The spirochetal etiology of Lyme disease. N.
Engl. J. Med. 308:733-740, 1983.
  5. Barbour, A.G.,  Laboratory Aspects of Lyme Borreliosis, Clin. Micro. Rev. 1:399-
414, 1988.
  6. Hunter, E.F., H. Russell, C.E. Farshy, et al., Evaluation of Sera from Patients with
Lyme Disease in the Fluorescent Treponemal Antibody Absorption Test for Syphilis,
Sex. Trans. Dis. 13:232-236, 1986.
  7. Mitchell, P.D., Marshfield Medical Center Laboratory, Marshfield, WI, Personal
communication, 1988.
  8. Steere, A.C., W.P. Batsford, et al., Lyme Carditis: Cardiac Abnormalities of Lyme
Disease, Ann. Internal. Med. 93:8-16, 1980.
  9. Johnson, R.C., Lyme Borreliosis: A Disease That Has Come Into Its Own, Lab.
Management 26:34-40, 1988.
10. Craft, J.E., R.L. Grodzicki and A.C. Steere, Antibody response in Lyme disease:
Evolution of Diagnostic Tests, J. Infect. Dis. 149:789-795, 1984.
11. Ackermann, R., J. Kabatzki, H.P. Boisten et al., Ixodes ricinus spirochete and
European erythema chronicum migrans disease, Yale J. Biol. Med. 57:573-580, 1984.
12. Magnarelli, L.A., J.A. Meegan, J.F. Anderson, and W.A. Chappell, Comparison of
an indirect fluorescent antibody test with an enzyme-linked immunosorbent assay for
serological studies of Lyme disease, J. Clin. Micro. 20:181-184, 1984.
13. Russell, H., J.S. Sampson, G.P. Schmid et al., Enzyme-linked immunosorbent
assay and indirect immunofluorescence assay for Lyme disease, J. Infect. Dis.
149:465-470, 1984.
14. Pfister, H.W., U. Neubert, B. Wilske, et al., Reinfection with Borrelia burgdorferi,
Lancet ii:984-985, 1986.
15. Mertz, L.E., G.H. Wobig, J. Duffy, and J.A. Katzman, Ticks, Spirochetes and new
diagnostic tests for Lyme disease, Mayo Clin. Proc. 60: 402-406, 1985.
16. Weller, T.H., A.H. Coons, Fluorescent Antibody Studies with Agents of Varicella
and Herpes Zoster Propagated In Vitro, Proc. Soc. Exp. Biol. Med., 86:789-794, 1954.
17. Riggs, J.L., R.J. Siewald, J.H. Burckhalter, C.M. Downs, T.G. Metcalf, Isothiocyanate
Compounds as Fluorescent Labeling Agents for Immune Serum, Am. J. Pathol. 34:1081-
1097, 1958.
18. Goldman, M., Fluorescent Antibody Methods, New York, Academic Press, 1968.
19. Kawamura, A. Jr., Fluorescent Antibody Techniques and Their Application,
Baltimore, University Park Press, 1969.
20. Nairn, R.C., Fluorescent Protein Tracing, Baltimore, Williams and Wilkins, 3rd
Ed., 1969.
21. Johnson, R.B., and R. Libby, Separation of Immunoglobulin M (IgM) Essentially
Free of IgG From Serum in Systems Requiring Assay of IgM-Type Antibodies Without
Interference From Rheumatoid Factor, J. Clin. Micro. 12:451-454, 1980.
22. Gispen, R., J. Nagel, B. Brand-Saathof, S. DeGraff, Immunofluorescence Test for
IgM Rubella Antibodies in Whole Serum After Absorption with Specific Anti-gamma Fc,
Clin. Exp. Immunol., 22:431-437, 1975.
23. Joassin, L., M. Reginster, Elimination of Nonspecific Cytomegalovirus
Immunoglobulin M Activities in the Enzyme-Linked Immunosorbent Assay by Using
Antihuman Immunoglobulin G., J. Clin. Micro. 23:576-581, 1986.
24. Lyerla, H.C., F.T. Forrester, The Immunofluorescence (IF) Test, in: Immunofluorescence
Methods in Virology, USDHHS, Georgia, 71-81, 1979.
25. Data on file, Bion, Des Plaines, IL.
26. Chernesky, M.A., C.G. Ray, T.F. Smith, Laboratory Diagnosis of Viral Infections,
Cumitech 15, ASM, Washington, D.C., March 1982.
27. Gardner, P.S., J. McQuillin, Rapid Virus Diagnosis: Application of Immunofluorescence,
In: Detection of Virus specific IgM by Immunofluorescence, Butterworth, Boston,
259-287, 1980.
28. Mitchell, P.D., K.D. Reed, T.L. Aspeslet, M.F. Vandermause, J.W. Melski,
Comparison of Four Immunoserologic Assays for Detection of Antibodies to Borrelia
burgdorferi in Patients with Culture-Positive Erythema Migrans, J. Clin. Micro.,
32:1958-1962, 1994.
29. “Recommendations for Test Performance and Interpretation from the Second
National Conference on Serologic Diagnosis of Lyme Disease”, Centers for Disease
Control and Prevention, MMWR 1995; 44;590-591.


* Equivocal results were excluded from calculations


* 3 of the 5 specimens were from patients who had
positive culture for B. burgdorferi


TABLE 9 – Summary of Comparison of IgG and IgM Results
       Between ELISA and IFA
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  4. INCUBATION 1
Incubate in a moist chamber at room temperature (20-25°C) for
30 minutes.  THE ANTIGEN MUST NOT BE ALLOWED TO DRY
DURING ANY OF THE FOLLOWING STEPS.  Nonspecific
binding may occur if the reagent is allowed to dry on the slide.


NOTE: For IgM testing, incubate the substrate slides in a moist
chamber at 35-37°C for 90 minutes.


  5. RINSE 1
Remove slides from moist chamber and rinse GENTLY with
PBS using a squeeze wash bottle.  Do not focus the PBS
stream directly onto the wells.  To prevent cross contamination
tilt slide first toward wells 1-6 and, running a PBS stream along
the midline of the slide, allow the PBS to run off the top edge of
the slide.  Then, tilt the slide toward wells 7-12 and repeat this
procedure, allowing the PBS to run off the bottom edge of the
slide.


  6. WASH 1
Place slides in Coplin jars or staining dishes and wash in two
changes of PBS for not less than five minutes or more than ten
minutes each, agitating gently at entry and prior to removal.


  7. CONJUGATE APPLICATION
Remove slides from the wash one at a time, shake off excess
PBS, dry around outside edges if necessary and return each
slide to the moist chamber.  Apply one drop of an appropriate
fluorescent antibody (IgG or IgM) conjugate with counterstain
(diluted to its predetermined proper working dilution) to each well
of each slide, making sure that each well is completely covered.


  8. INCUBATION 2
Incubate in a moist chamber at room temperature (20-25°C) for
30 minutes. Protect slides from excessive light.


NOTE: For IgM testing, incubate in a moist chamber at 35-37°C
for 60 minutes.


9. RINSE 2
Remove slides from moist chamber and rinse GENTLY with PBS
using a squeeze wash bottle.  As suggested in step 5., do not
focus PBS stream directly onto the wells.


10. WASH 2
Place slides in Coplin jars or staining dishes and wash in two
changes of PBS for not less than five minutes or more than ten
minutes each, agitating gently at entry and prior to removal.


11. COVERSLIP
Remove slides one at a time from the last PBS wash, shake off
excess PBS and immediately add two to four drops of mounting
medium across the slide.  Tilt slide and rest the edge of the
coverslip against the bottom of the slide allowing the mounting
medium to form a continuous bead between the coverslip and
slide.  Gently lower the coverslip from the bottom of the slide to
the top, being careful to avoid air bubbles.  Drain excess
mounting medium by holding the edge of the slide against
absorbent paper.  Wipe off back of slide.


12. READ
Examine stained slides as soon as possible using a properly
equipped fluorescence microscope.  It is recommended that
slides be examined on the same day they are stained.  If any
delay is anticipated, store slides in the refrigerator  (2-8°C)
away from direct light and read the following day.  Do not allow
mounting medium to dry between slide and coverslip.  If drying
should occur, add additional mounting medium or recoverslip
slide.


FLUORESCENT INTENSITY GRADING
Fluorescent intensity may be semi-quantitated by following the
guidelines established by the Centers for Disease Control, Atlanta,
Georgia:24


4+ = Maximal fluorescence; brilliant yellow-green.
3+ = Less brilliant yellow-green fluorescence.
2+ = Definite but dull yellow-green fluorescence.
1+ = Very dim subdued fluorescence.


The degree of fluorescent intensity is not clinically relevant and has
only limited value as an indicator of titer.  Differences in fluorescence
Microscope optics, filters and light sources may result in differences
of 1+ or more fluorescent intensity when observing the same slide using
different microscopes.


QUALITY CONTROL


SPECIFICITY CONTROL
Both a positive and negative antibody control must be included with
each run.   These controls must be examined prior to reading test
samples and should demonstrate the following results:


Negative Control
Using a negative control serum on Bion BORRELIA BURGDORFERI
SUBSTRATE SLIDES, the Borrelia burgdorferi microorganisms should
exhibit less than 2+ fluorescence.


Positive Control


Using a positive control serum on Bion BORRELIA BURGDORFERI
SUBSTRATE SLIDES, the Borrelia burgdorferi microorganisms should
exhibit apple-green fluorescence at an intensity of 2+ or greater.
Each control must demonstrate the expected reaction in order to
validate the test.  If the controls fail to appear as described above, the
test results should not be reported and the test should be repeated.
If upon repeat testing the controls still fail to show the proper reaction,
do not report test results.


SENSITIVITY CONTROL
A titered control included with each run tests substrate sensitivity, as
well as, checks technique, conjugate quality and the microscope
optical system.  The endpoint titer of this control must be
determined and there must not be more than a twofold difference
(+/-) in titer from this determined endpoint.  Each run should
include the endpoint dilution, one twofold or fourfold dilution
above, and one twofold or fourfold dilution below the endpoint
dilution.  The more concentrated dilution should be positive and
the less concentrated dilution negative.  If the control does not
behave as described, the test results are invalid and the tests
should be repeated.  If the control again fails to show the proper
reaction upon repeat testing, do not report the test results.


READING OF TEST RESULTS
NEGATIVE
A serum dilution is considered to be negative for Borrelia burgdorferi
antibodies if the organisms exhibit less than 2+ fluorescence.


A sample is considered negative for significant IgG Borrelia
burgdorferi antibodies if the organisms exhibit less than 2+ fluorescence
at a serum dilution of 1:80 and all greater dilutions.


A sample is considered negative for IgM Borrelia burgdorferi
antibodies if the organisms exhibit less than 2+ fluorescence at a
serum dilution of 1:10 and all greater dilutions.


Negative samples may exhibit fluorescent staining of the Borrelia
burgdorferi organisms slightly greater than the negative control,
but less than 2+ fluorescence.
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POSITIVE
A serum dilution is considered positive for Borrelia burgdorferi
antibodies if well defined specific fluorescent staining of the complete
spirochetal microorganism is observed at an intensity of 2+ or greater.


A sample is considered positive for Borrelia burgdorferi IgG antibodies
if well defined smooth, homogeneous fluorescent staining of the
complete spirochetal microorganism is observed at an intensity of 2+ or
greater at a serum dilution of 1:80 or greater.


A sample is considered positive for Borrelia burgdorferi IgM antibodies
if well defined specific heterogeneous (rough) fluorescent staining of
the spirochetal microorganism is observed at an intensity of 2+ or
greater at a serum dilution of 1:10 or greater.


TITRATION
If a semi-quantitative titration is performed, the result should be
reported as the reciprocal of the last dilution in which 2+ apple-green
fluorescent intensity is detected in the stained B. burgdorferi
organisms.  When reading fourfold serial dilutions, endpoints can
be extrapolated where necessary.


EXAMPLE OF ENDPOINT EXTRAPOLATION:
1:80 = 4+
1:320 = 3+
1:1280 = 1+
1:5120 = +/-


The extrapolated endpoint is reported as 640.


TROUBLESHOOTING
Possible solutions to problems that may occur in immunofluorescent
assays are discussed in an accompanying brochure entitled


“TROUBLESHOOTING IN IMMUNOFLUORESCENCE”.


INTERPRETATION OF RESULTS
Most clinical investigators agree that a serum specimen should be reported as
positive serological evidence of B. burgdorferi antibodies if it demonstrates an
IgG titer of 1:320 or greater in a single serum sample, or a fourfold
change in titer between two samples.12,15  Titers of 1:40 to 1:160 have
been seen in patients without detectable disease.  IgG titers less than
1:80 are considered negative for B. burgdorferi antibodies.


Positive results from a single assay should only be interpreted as a
presumptive determination of antibodies to B. burgdorferi.  A second assay
method (Western Blot) should be performed and results from both assays
reported to the clinician.  When reporting positive results from only one
assay before or in the absence of confirming results by a second assay,
the likelihood of misdiagnosis of Lyme disease may increase.  This may
mislead the clinician from the true cause of illness and potentially expose
the patient to inappropriate and/or toxic therapy.


Negative results should be reported as “No detectable antibodies to
B. burgdorferi.”  However, this may represent primary infection with the
humoral response not yet developed to detectable levels.  If infection with
B. burgdorferi is still suspected, a second specimen should be obtained
14-28 days later and the paired specimens tested simultaneously, looking
for a seroconversion.


LIMITATIONS OF THE PROCEDURE
1.   Borrelia burgdorferi antibody test results do not provide definitive results for
      establishing or ruling out a diagnosis of Lyme disease and should always
      be used in conjunction with information available from clinical evaluation
      and other diagnostic information (history of exposure, symptoms, signs, etc.).
 2. A single serological IgG antibody titer to B. burgdorferi should not be used


as the only criterion for diagnosis.  Paired serum samples (acute and
convalescent) and testing for IgM specific B. burgdorferi antibodies may
provide more meaningful data.


 3. A negative test result does not necessarily rule out current or recent
infection.  The specimen may have been collected too early in the disease
before demonstrable antibody is present.


 4. Lack of significant rise in titer does not exclude the possibility of recent
infection but may indicate an acute phase specimen was obtained too late.


 5. In some instances, high IgG or IgM antibody levels in the first of paired
specimens may prevent the detection of increases in total antibody,
resulting in apparently stationary total antibody titer.


 6. Test results on specimens from immunosuppressed patients and
pregnant women may be difficult to interpret.


 7. Positive test results may not be valid in persons who have received blood
transfusions or various blood products within the past several months.


 8. Positive test results from cord blood or neonates should be interpreted with
caution.  The presence of B. burgdorferi IgG antibodies in cord blood is
usually the result of passive transfer from mother to the fetus.  A negative
test, however, may be useful in excluding possible infection.26


  9. Endpoint reactions may vary between laboratories due to differences in type
or condition of fluorescence microscope employed, diluting apparatus,
IgG/IgM separation methods, as well as the experience level of personnel
performing the assay.


10. If both the positive and negative control substrate cells are not visible when
viewed using the fluorescence microscope, it may be necessary to replace
or realign the light source and check the specific filters.


11.  Antigen substrate slides may exhibit nonspecific fluorescence due to
contamination of antibodies or PBS rinse-wash solutions with bacteria or
fungi. It is very important that personnel reading the staining results have
experience in fluorescence microscopy.


12. If testing for IgM specific antibodies, the presence of Rheumatoid Factor
(RF) in serum may cause a false positive reaction if pathogen specific IgG is
also present.  Routine RF tests may not be sensitive enough to detect small
amounts of RF which exist within the normal range, but are sufficient to
cause a false positive reaction in the more sensitive IFA technique.27


Therefore, all sera should be treated by ion exchange chromatography21 or
IgG immunoprecipitation22,23 before testing to eliminate possible RF
interference.


13. If testing for IgM specific antibodies, high titers of specific IgG when
present in the patient serum may compete with the pathogen specific IgM
for the antigen sites resulting in a false negative IgM reaction.24


Therefore, all sera should be treated by ion exchange chromatography21 or
IgG immunoprecipitation22,23 before testing to avoid this possible problem.


14. Two methods such as immunoprecipitation and ion exchange
chromatography have been commonly used for neutralizing or removing
possibly interfering IgG antibodies prior to testing for specific IgM antibodies
in IFA tests.  Immunoprecipitation neutralizes all classes of IgG while not
affecting the IgM levels; however, high levels of IgG may need to be treated
with proportionally increased amounts of the precipitating reagent.  Ion
exchange chromatography will only eliminate IgG subclasses 1, 2 and 3 with
subclass 4 (usually less than 5% of the total IgG) remaining in the fraction
with the IgM.  Also, only a portion of the IgM antibodies can be recovered.25


15. IgM serology performed by IFA is very attractive since it combines
specificity with sensitivity and in most cases only a single serum
sample is required. However, the need for careful interpretation of
the significance of positive IgM tests in relation ship to patient’s clinical
situations must be emphasized. It is essential to have an awareness of
understanding of the many problems associated with IgM testing to
avoid the many pitfalls that can trap the most experienced of workers.
IgM results must always be interpreted with caution.25


SPECIFIC LIMITATIONS OF THE B. BURGORFERI ASSAY
  1. False-positive IFA reactions have been reported from patients with other
      spirochetal diseases (syphilis, yaws, pinta, relapsing fever and
      leptospirosis).5,6  Lyme borreliosis patients occasionally have reactive
      FTA-ABS and treponemal agglutination tests for syphilis.5,6  False positive
      sera from syphilis cases may be distinguished from true Lyme positive
      sera by performing reagin antibody assays like the RPR card and VDRL
       assay.6 Lyme disease sera will be negative.6


  2. Some patients with infectious mononucleosis and rheumatic diseases
such as rheumatoid arthritis and systemic lupus erythematosus have
false-positive test results to B. burgdorferi.5,13


  3. In the later stages of Lyme Disease, IgM antibody determinations tend to
be less specific than those for IgG antibodies, but may be useful in early
disease or when reactivation or reinfection is suspected.5,10


  4. Patients with early disease often have serum antibody titers below the
diagnostic threshold for six weeks or more after onset.5,10,11  Only about
50 to 60% of patients with early disease (appearance of EM) have
diagnostic titers as measured by either IFA or ELISA.5,10,11


  5. Antibiotic therapy early in first-stage disease may blunt antibody response
to the point that diagnostic threshold levels are never attained.4


  6. In cases of reinfection, antibody titers to Borrelia burgdorferi may show a
fourfold rise from previous convalescent values.14


  7. A positive result from one (first-step) serological test is only presumptive
evidence of the presence of B. burgdorferi antibodies.  Another assay
(second-step) should be performed to increase specificity.


  8. Screening of the general population should not be performed.  The
positive predictive value depends on the pretest likelihood of infection.
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REAGENTS
Bion CHLAMYDIA ANTIGEN SUBSTRATE SLIDES are individually foil-wrapped
twelve well slides with Chlamydia, LGV Type 1 (clinical specimen) infected L929
cells fixed onto each well.  Each  well contains an average of 10-50% infected cells
per 200X field.


STORAGE AND STABILITY
The Bion CHLAMYDIA ANTIGEN SUBSTRATE SLIDES are stable in sealed foil
pouches at 8°C or lower       until labeled expiration date.


WARNINGS AND PRECAUTIONS


  5. The antigenic substrates have been fixed in acetone and contain no detectable
live chlamydial agents.  However, they should be handled and disposed of as
any potentially biohazardous laboratory material.


  6. Do not remove slides from pouches until ready for testing.  Do not use if
pouch has been punctured, as indicated by a flat pouch.


  7. Antigen substrate slides should be brought to room temperature (20-25°C) prior
to use.


  8. Abnormal test results may be seen if the antigen substrate slides are allowed
to dry during the staining procedure.


  9. Refrigeration (2-8°C) of antigen substrate slides immediately upon arrival will
insure stability until labeled expiration date.


 10. Antigen substrate slides should not be used beyond stated expiration date.
 11. Avoid microbial contamination of all reagents involved in the testing procedure


or incorrect results may occur.
 12. Incubation times or temperatures other than those specified may give


erroneous results.
 13. Reusable glassware must be washed and thoroughly rinsed free of detergents.
 14. Care should be taken to avoid splashing or generation of aerosols.
 15. Previously frozen specimens after thawing should be thoroughly mixed prior to


testing. It is recommended that sera is freeze thawed no more than one time. If
repeated testing is required, it is suggested that specimen be aliquoted.


16. Patient samples, as well as all materials coming into contact with them, should
be handled at the Biosafety Level 2 as recommended for any potentially
infectious human serum or blood specimen in the CDC/NIH manual “Biosafety
in Microbiological and Biomedical Laboratories”, 1984 Edition.  Never pipette by
mouth.  Avoid contact with skin and mucous membranes.


SPECIMEN COLLECTION
Blood should be collected fasting or at least one hour after meals to avoid lipemic
serum, as excess lipids may produce a “film” over the substrate.  Aseptically
collect 5-8 ml of blood by venipuncture.  Allow the blood to clot at room tempera-
ture (20-25°C) before separating serum to avoid hemolysis which could interfere
with test results.  Specimens should be stored refrigerated at 2-8°C and tested
within one week of collection.  Long term storage should be at -20°C in aliquots to
avoid repeated freezing and thawing.  Do not store in self-defrosting freezer.


Avoid using contaminated sera as they may contain proteolytic enzymes which will
digest the substrate.  It is unnecessary to heat inactivate serum specimens prior
to testing; however, sera that have been heat inactivated may be used.


When testing paired samples to look for evidence of recent infection, the acute
specimen should be obtained as soon as possible after onset of illness and the
convalescent specimen obtained 7-14 days later.  Acute and convalescent specimens
must be tested simultaneously, in the same assay, looking for a significant change in
antibody titer between the paired sera.  If the first specimen is obtained too late during
the course of the infection, a significant rise in the antibody titer may not be detected.


PROCEDURE
Detailed descriptions of indirect immunofluorescence techniques may be found in
the references listed in the bibliography.21,22,23


MATERIALS PROVIDED
Bion CHLAMYDIA  ANTIGEN SUBSTRATE SLIDES.
Lot Number provided on label.


MATERIALS AVAILABLE FROM Bion
  1. Fluorescent Antibody Conjugate with 0.01% Evans Blue counterstain
  2. Chlamydia Positive Human Control Serum
  3. Chlamydia Negative Human Control Serum
  4. Phosphate Buffered Saline (PBS)
  5. Mounting Medium


CHLAMYDIA


ANTIGEN SUBSTRATE SLIDE


INTENDED USE
The Bion CHLAMYDIA ANTIGEN SUBSTRATE SLIDES may be used as the
antigenic substrate in indirect fluorescent antibody assays for the qualitative and/or
semi-quantitative determination of Chlamydia antibodies in human serum.  Bion
CHLAMYDIA ANTIGEN SUBSTRATE SLIDES are intended for use as an aid in the
diagnosis of primary infection or reinfection and as a determination of
immunological experience with Chlamydia.


SUMMARY AND EXPLANATION
The Chlamydiae are a large group of obligate intracellular parasites of eukaryotic cells.
There are four species: Chlamydia psittaci, primarily an animal pathogen (although it can
cause pneumonia in humans); Chlamydia trachomatis, primarily a human pathogen1; and
recently established Chlamydia pneumoniae consisting of TWAR and TWAR-like
isolates.2,3  Originally thought to be a C. psittaci strain4,5 it now appears to be a human
pathogen with no evidence of bird or animal hosts.3,6  A fourth species, Chlamydia
pecorum, has been described but its role as a pathogen is not clear.7


The major human chlamydial infections are pneumonia, Lymphogranuloma venereum,
trachoma, inclusion conjunctivitis, and genital tract infection.8  C. trachomatis has
become a major etiologic agent of sexually transmitted diseases.9  In men, Chlamydiae
are associated with nongonococcal urethritis (NGU), post gonococcal urethritis, and
epididymitis.10,11  Chlamydial infections do not respond to short courses of penicillin used
to treat gonorrhea; therefore, urethritis may persist despite eradication of the gonococcal
infection.  In women, Chlamydiae are associated with nonspecific genital infections which
may include cervicitis, urethritis and acute salpingitis.12,13  C. trachomatis has also been
implicated in pelvic inflammatory disease which includes inflammation of the cervix,
uterus, fallopian tubes and ovaries.9  Pathology ranges from asymptomatic to quite
severe.14,15  A high rate of neonatal infections is seen in deliveries from pregnant women
genitally infected with Chlamydia trachomatis, especially infant pneumonia and
conjunctivitis.16,17  C. pneumoniae causes acute respiratory tract diseases such as
pharyngitis, sinusitis, bronchitis and is one of the major causes of atypical pneumonia
often confused with Mycoplasma pneumoniae and Legionella.3


All Chlamydiae share a common antigen, but they include a variety of microorganisms
with different biological, serological and pathogenic properties.  Trachoma, inclusion
conjunctivitis and genital tract infections may be diagnosed by detecting a significant rise
in titer between paired acute and convalescent sera particularly in psittacosis.  However,
it is often difficult to demonstrate rising antibody titers, particularly in the sexually active
population of individuals with many chronic or repeat infections.  It is also difficult to
demonstrate rising IgG titers with LGV as the patient usually sees the physician after the
acute stage; however, active cases usually have relatively high levels of IgM.  High
levels of IgM are also associated with C. pneumoniae in neonates as detection of IgG
antibodies are less useful as these infants have high levels of maternal acquired IgG
from their infected mothers.7


Commonly, diagnosis of Chlamydia involves demonstrating typical intracytoplasmic
inclusions identified by immunofluorescence, iodine or Giemsa staining of cycloheximide
treated cell cultures.  Because cell cultures are relatively demanding, establishment of
serological tests is preferred.  The genus specific complement fixation (CF) test is widely
used for diagnosing Chlamydial infections, particularly psittacosis and LGV but is
relatively insensitive in diagnosing trachoma, inclusion conjunctivitis, related genital tract
infections and neonatal chlamydial infections.  Both the micro-IF and indirect
immunofluorescent (IFA) methods are more sensitive and can be used to measure both
IgG and IgM antibodies.  EIA techniques have not yet been readily applied to the
detection of IgM antibody.  The micro-IF test can be antigen specific with a single
serovar, but it is usually run with a mixture of all of the 15 or more antigenic types.  The
IFA test with whole chlamydia inclusions as the substrate is capable of detecting both
group (genus) and most type specific IgG and IgM antibodies to C. trachomatis, C.
psittaci or C. pneumoniae.7,18


PRINCIPLE OF THE IFA PROCEDURE
The Bion CHLAMYDIA ANTIGEN SUBSTRATE SLIDES may be utilized in the
indirect fluorescent antibody assay method first described by Weller and Coons19 and
further developed by Riggs, et al.20  The procedure is carried out in two basic reaction steps:


Step 1 - Human serum is reacted with the antigen substrate.  Antibodies, if present,
will bind to the antigen forming stable antigen-antibody complexes.  If no
antibodies are present, the complexes will not be formed and serum
components will be washed away.


PRODUCT AVAILABILITY
The following Chlamydia Antigen Substrate Slides are available individually
from Bion Enterprises, Ltd. (Bion):


Antigen Substrate Slide Code No.
Chlamydia (LGV-1) CH-4112
        Number of Tests 12-Well
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Step 2 - Fluorescein labeled antihuman IgG (or IgM) antibody is added to the
reaction site which binds with the complexes formed in step one.  This
results in a positive reaction of bright apple-green fluorescence when
viewed with a properly equipped fluorescence microscope.  If no
complexes are formed in step one, the fluorescein labeled antibody will be
washed away, exhibiting a negative result.
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TEST PROCEDURE


  1. SPECIMEN PREPARATION
Screening:
Each laboratory should establish its own protocol for the preparation
of serum screening dilutions.  Most indirect fluorescent antibody
staining procedures utilize a 1:10 dilution of each patient’s serum
which is prepared by adding 0.05 ml (50 μl) of the patient’s serum to
0.45 ml of PBS.


NOTE: If testing for IgM specific antibodies using an IgM specific
fluorochrome conjugate, each patient serum specimen must
be pre-treated to remove any IgG interference by separating
the IgM from the IgG, and then running the screening test on
the IgM eluate.  Suggested methodologies are ion exchange
chromatography,24 or IgG immunoprecipitation.25,26


Semi-quantitation:
Serum dilutions are utilized to measure antibody titer.  Each
laboratory should establish its own titering protocol.  The selection of
either twofold or fourfold dilution procedures depends upon the
experience level and training of the individual(s) reading the
fluorescent antibody assay.


The following fourfold serial titration is suggested for IgG testing:


a. Prepare a 1:10 dilution of each patient’s serum by adding 0.05 ml
(50 μl) of patient’s serum to 0.45 ml of PBS in tube #1.


b. Add 0.3 ml PBS to tubes #2, #3, #4, and #5.


c. Using a 100 μl pipette, transfer 0.1 ml (100 μl) from tube #1 to tube
#2.  Mix.  Using a new tip for each dilution, transfer 0.1 ml (100 μl)
from the second tube to the third, from the third tube to the fourth, and
from the fourth tube to the fifth, mixing after each transfer.


The following twofold titration is suggested for IgM testing:


a. Prepare a 1:10 dilution of each patient’s serum using one of the
treatment methodologies mentioned in the “Screening NOTE”
above.  This will be designated as tube #1.


b. Add 0.2 ml PBS to tubes #2, #3, #4, and #5.


c. Using a 200 μl pipette, transfer 0.2 ml (200 μl) from tube #1 to tube
#2.  Mix.  Using a new tip for each dilution, transfer 0.2 ml (200 μl)
from the second tube to the third, from the third tube to the fourth, and
from the fourth tube to the fifth, mixing after each transfer.


These titrations will have the following dilutions:


Fourfold Twofold
Tube #1 = 1:10 Tube #1 = 1:10
Tube #2 = 1:40 Tube #2 = 1:20
Tube #3 = 1:160 Tube #3 = 1:40
Tube #4 = 1:640 Tube #4 = 1:80
Tube #5 = 1:2560 Tube #5 = 1:160


  2. SLIDE PREPARATION
Remove reagents and as many slides as are required from the
refrigerator or freezer and allow to equilibrate to room temperature
(20-25°C) for at least five minutes.  Remove slides from sealed foil
pouches being careful not to touch the antigen surface.  Identify each
slide using a felt tip marking pen.


  3. SPECIMEN APPLICATION
Using separate Pasteur pipettes, apply one drop (20-30 μl) of the
positive control, one drop (20-30 μl) of the negative control and one
drop (20-30 μl) of each patient serum dilution to individual wells of
the slide.  Do not touch the antigen surface with the pipette while
dropping.  Do not allow drops to mix, as cross contamination of
samples between wells could cause erroneous results.


  5. RINSE 1
Remove slides from moist chamber and rinse GENTLY with PBS using a
squeeze wash bottle.  Do not focus the PBS stream directly onto the wells.
To prevent cross contamination tilt slide first toward wells 1-6 and, running a
PBS stream along the midline of the slide, allow the PBS to run off the top
edge of the slide.  Then, tilt the slide toward wells 7-12 and repeat this
procedure, allowing the PBS to run off the bottom edge of the slide.


  6. WASH 1
Place slides in Coplin jars or staining dishes and wash in two changes
of PBS for not less than five minutes or more than ten minutes each,
agitating gently at entry and prior to removal.


  7. CONJUGATE APPLICATION
Remove slides from the wash one at a time, shake off excess PBS, dry
around outside edges if necessary and return each slide to the moist
chamber.  Apply one drop of an appropriate fluorescent antibody (IgG
or IgM) conjugate with counterstain (diluted to its predetermined
proper working dilution) to each well of each slide, making sure that
each well is completely covered.


  8. INCUBATION 2
Incubate in a moist chamber at room temperature (20-25°C) for
30 minutes.  Protect slides from excessive light.


NOTE: For IgM testing, incubate in a moist chamber at 35-37°C for 60
minutes.


  9. RINSE 2
Remove slides from moist chamber and rinse GENTLY with PBS using a
squeeze wash bottle.  As suggested in step 5., do not focus PBS stream
directly onto the wells.


10. WASH 2
Place slides in Coplin jars or staining dishes and wash in two changes
of PBS for not less than five minutes or more than ten minutes each,
agitating gently at entry and prior to removal.


11. COVERSLIP
Remove slides one at a time from the last PBS wash, shake off excess PBS
and immediately add two to four drops of mounting medium across the
slide.  Tilt slide and rest the edge of the coverslip against the bottom of the
slide allowing the mounting medium to form a continuous bead between
the coverslip and slide.  Gently lower the coverslip from the bottom of the
slide to the top, being careful to avoid air bubbles.  Drain excess mounting
medium by holding the edge of the slide against absorbent paper.  Wipe
off back of slide.


12. READ
Examine stained slides as soon as possible using a properly equipped
fluorescence microscope.  It is recommended that slides be examined
on the same day they are stained.  If any delay is anticipated, store
slides in the refrigerator (2-8°C) away from direct light and read the
following day.  Do not allow mounting medium to dry between slide
and coverslip.  If drying should occur, add additional mounting
medium or recoverslip slide.


FLUORESCENT  INTENSITY GRADING
Fluorescent intensity may be semi-quantitated by following the guidelines
established by the Centers for Disease Control, Atlanta, Georgia:27


4+ = Maximal fluorescence; brilliant yellow-green.
3+ = Less brilliant yellow-green fluorescence.
2+ = Definite but dull yellow-green fluorescence.
1+ = Very dim subdued fluorescence.


The degree of fluorescent intensity is not clinically relevant and has
only limited value as an indicator of titer.  Differences in fluorescence
microscope optics, filters and light sources may result in differences of
1+ or more fluorescent intensity when observing the same slide using
different microscopes.


  4. INCUBATION 1
Incubate in a moist chamber at room temperature (20-25°C) for 30
minutes.  THE ANTIGEN MUST NOT BE ALLOWED TO DRY DURING
ANY OF THE FOLLOWING STEPS.  Nonspecific binding may occur if the
reagent is allowed to dry on the slide.


NOTE: For IgM testing, incubate the substrate slides in a moist chamber
at 35-37°C for 90 minutes.


MATERIALS REQUIRED BUT NOT PROVIDED
  1. Disposable test tubes (12 x 75 mm or comparable) and rack
  2. Disposable serological pipettes
  3. Calibrated pipettes to deliver 50 μl, 100 μl and 200 μl with disposable pipette tips
  4. Pasteur pipettes and bulbs
  5. Moist chambers
  6. Plastic squeeze wash bottle
  7. Coplin jars or staining dishes with slide racks
  8. 24 x 60 mm #1 coverslips
  9. Felt tip marking pen
10. Fluorescence microscope equipped with mercury or tungsten-halogen light


source, a 390-490nm excitation filter and 515-520nm barrier filter, and optics to
give a total magnification of 200X or 250X.  The excitation wavelength of FITC
is 490nm and the emission wavelength is 520nm.
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QUALITY CONTROL
SPECIFICITY CONTROL
Both a positive and negative antibody control must be included with each run.
These controls must be examined prior to reading test samples and should
demonstrate the following results:


Negative Control
Using a negative control serum on Bion CHLAMYDIA ANTIGEN
SUBSTRATE SLIDES, the infected cells should exhibit less than
1+ fluorescence and appear reddish-orange due to the counterstain.


Positive Control
Using a positive control serum on Bion CHLAMYDIA ANTIGEN
SUBSTRATE SLIDES, the infected cells should exhibit well defined
specific fluorescent staining at an intensity of 3+ or greater. The Chlamydia
fluorescent staining pattern consists of well defined intracytoplasmic
inclusion bodies found near the cell nucleus.  Pinpoint elementary bodies
may often be observed both on and between the cells.  The uninfected
cells stain reddish-orange due to the counterstain.


Each control must demonstrate the expected reaction in order to validate the
test.  If the controls fail to appear as described above, the test results should not
be reported and the test should be repeated.  If upon repeat testing the controls
still fail to show the proper staining reaction, do not report the test results.


SENSITIVITY CONTROL
A titered control included with each run tests substrate sensitivity, as well as,
checks technique, conjugate quality and the microscope optical system.  The
endpoint titer of this control must be determined and there must not be more
than a twofold difference (+/-) in titer from this determined endpoint.  Each run
should include the endpoint dilution, one twofold or fourfold dilution above and
one twofold or fourfold dilution below the endpoint dilution.  The more
concentrated dilution should be positive and the less concentrated dilution
negative.  If the control does not behave as described, the test results are invalid
and the tests should be repeated.  If the control again fails to show the proper
reaction upon repeat testing, do not report the test results.


READING OF TEST RESULTS
NEGATIVE
A serum dilution is considered to be negative for Chlamydia antibodies if the
cells exhibit less than 1+ fluorescence and appear reddish-orange due to the
counterstain, or if the fluorescence observed is not the specific staining pattern
of Chlamydia.


A sample is considered negative for Chlamydia antibodies if it exhibits less than
1+ fluorescence at a serum dilution of 1:10 and all greater dilutions, or if the
fluorescence observed is not the specific staining pattern of Chlamydia.


   ... Negative samples may exhibit fluorescent staining slightly greater than the
negative control, but less than 1+.


   ... Nonspecific staining of all cells observed in some sera at low dilutions is
most likely due to the presence of autoantibodies against cellular
components in either the nucleus or cytoplasm.


   ... Staining of areas other than the Chlamydia infected cells should be
interpreted as negative, and attention should be directed to specific steps
in the staining method (e.g., RINSE and WASH steps).


POSITIVE
A serum dilution is considered positive for Chlamydia (IgG or IgM) antibodies if
fluorescent staining of well defined intracytoplasmic inclusion bodies found near
the cell nucleus and pinpoint elementary bodies on and between the tissue
culture cells are observed at an intensity of 1+ or greater.  The number of cells
exhibiting a positive staining reaction and the type of fluorescent staining should
closely approximate that seen with the positive control.


A sample is considered positive for Chlamydia antibodies if it exhibits the
characteristic staining pattern with a fluorescent intensity of 1+ or greater at a
serum dilution of 1:10 or greater.


NOTE: Each field should contain cells that exhibit no apple-green
fluorescence.  Should most of the cells in the patient test wells
fluoresce apple-green in the nucleus and/or the cytoplasm an
autoimmune staining reaction due to the presence of autoantibodies
should be considered.28,29  It is recommended that such samples be
diluted beyond the interference for better interpretation.  It is possible
that autoantibody staining may mask specific staining such that a
specific interpretation cannot be made.  Should this occur, test results
should be reported as “Unable to interpret due to the presence of
interfering antibodies.”


TITRATION
If a semi-quantitative titration is performed, the result should be reported as the
reciprocal of the last dilution in which 1+ apple-green fluorescent intensity of the
specific staining pattern is detected.  When reading fourfold serial dilutions,
endpoints can be extrapolated where necessary.


EXAMPLE OF ENDPOINT EXTRAPOLATION:
1:10   = 4+
1:40   = 3+
1:160 = 2+
1:640 = +/-


The extrapolated endpoint is reported as 320.


TROUBLESHOOTING
Possible solutions to problems that may occur in immunofluorescent assays
are discussed in an accompanying brochure titled “TROUBLESHOOTING IN
IMMUNOFLUORESCENCE”.


INTERPRETATION OF RESULTS
Detection of the presence of Chlamydia antibodies indicates current or previous
infection with Chlamydia.  A significant (fourfold or greater) increase in titer
between acute and convalescent serum samples and/or a positive test for IgM
specific antibody usually indicates evidence of a recent or active infection.


LIMITATIONS OF THE PROCEDURE
  1. Chlamydia antibody test results should be used in conjunction with information


available from clinical evaluation and other diagnostic information.
  2. A single serological IgG antibody titer to Chlamydia should not be used as the


only criterion for diagnosis.  Paired serum samples (acute and convalescent) and
testing for IgM specific Chlamydia antibodies may provide more meaningful data.


  3. A negative test result does not necessarily rule out current or recent infection.
The specimen may have been collected too early in the disease before
demonstrable antibody is present.


  4. Lack of significant rise in titer does not exclude the possibility of recent infection
but may indicate an acute phase specimen was obtained too late.


  5. In some instances, high IgG or IgM antibody levels in the first of paired specimens
may prevent the detection of increases in total antibody, resulting in apparently
stationary total antibody titer.


  6. Test results on specimens from immunosuppressed patients and pregnant
women may be difficult to interpret.


  7. Positive test results from cord blood or neonates should be interpreted with
caution.  The presence of Chlamydia IgG antibodies in cord blood is usually the
result of passive transfer from mother to the fetus.  The presence of Chlamydia
IgM antibodies in cord blood may be due to contamination of cord blood with
maternal IgM.  It is therefore prudent to confirm positive IgM antibody results on
cord blood samples by testing a follow-up specimen from the infant, preferable
within the first five days of life.30  A negative test, however, may be useful in
excluding possible infection.31


  8. Positive test results may not be valid in persons who have received blood
transfusions or various blood products within the past several months.


  9. Antinuclear antibodies (ANA) present in serum may interfere with the Chlamydia
IFA test.  They can be differentiated from Chlamydia staining in that ANAs stain
the nuclei in all cells; whereas, Chlamydia antibodies exhibit staining only in the
10-50% infected cells.28


10. Cytoplasmic fluorescence in the majority of the cells may be due to the presence
of antimitochondrial antibodies (AMA) often seen in primary biliary cirrhosis.29


They can be differentiated from the specific antigen staining in that AMA will stain
the cytoplasm of all cells; whereas, Chlamydia antibodies exhibit staining in only
the 10-50% infected cells.


11. Endpoint reactions may vary between laboratories due to differences in type or
condition of fluorescence microscope employed, diluting apparatus, IgG/IgM
separation methods, as well as the experience level of personnel performing the
assay.


12. If both the positive and negative control substrate cells are not visible when
viewed using the fluorescence microscope, it may be necessary to replace or
realign the light source and check the specific filters.


13. Cell culture substrate slides may exhibit nonspecific fluorescence due to
contamination of antibodies or PBS rinse-wash solutions with bacteria or fungi.  It
is very important that personnel reading the staining results have experience in
fluorescence microscopy.


14. If testing for IgM specific antibodies, the presence of Rheumatoid Factor (RF) in
serum may cause a false positive reaction if pathogen specific IgG is also
present.  Routine RF tests may not be sensitive enough to detect small amounts
of RF which exist within the normal range, but are sufficient to cause a false
positive reaction in the more sensitive IFA technique.32  Therefore, all sera should
be treated by ion exchange chromatography24 or IgG immunoprecipitation25,26


before testing to eliminate possible RF interference.
15. If testing for IgM specific antibodies, high titers of specific IgG when present in the


patient serum may compete with the pathogen specific IgM for the antigen sites
resulting in a false negative IgM reaction.32  Therefore, all sera should be treated
by ion exchange chromatography24 or IgG immunoprecipitation25,26 before testing
to avoid this possible problem.







LIMITATION OF THE PROCEDURE (continued)
16. Two methods such as immunoprecipitation and ion exchange chromatography


have been commonly used for neutralizing or removing possibly interfering IgG
antibodies prior to testing for specific IgM antibodies in IFA tests.  Immunoprecipitation
neutralizes all classes of IgG while not affecting the IgM levels; however, high
levels of IgG may need to be treated with proportionally increased amounts of the
precipitating reagent.  Ion exchange chromatography will only eliminate IgG
subclasses 1, 2 and 3 with subclass 4 (usually less than 5% of the total IgG)
remaining in the fraction with the IgM.  Also, only a portion of the IgM antibodies
can be recovered.38


17. IgM serology performed by IFA is very attractive since it combines specificity with
sensitivity and in most cases only a single serum sample is required.  However,
the need for careful interpretation of the significance of positive IgM tests in
relationship to patient’s clinical situations must be emphasized.  It is essential to
have an awareness of understanding of the many problems associated with IgM
testing to avoid the many pitfalls that can trap the most experienced of workers.
IgM results must always be interpreted with caution.38


SPECIFIC LIMITATIONS OF THE CHLAMYDIA ASSAY
  1. At least fifteen serotypes of C. trachomatis have been identified and


characterized.33,34,35  Serotypes A, B, and C are usually associated with
hyperendemic blinding trachoma; D through K associated with oculogenital
disease, and L


1
, L


2
 and L


3
 are Lymphogranuloma venereum serotypes.35


  2. Interrelationships between the serotypes have been identified, and it is known
that type L


1
 (LGV-7) cross reacts with serotypes L


2
 and L


3
; as well as some minor


cross reactivity with D, E, Ba, and K.33,35


  3. The Chlamydia IFA test with whole chlamydia inclusions as the substrate is
capable of detecting both group (genus) and most type specific IgG and IgM
antibodies to C. trachomatis, C. psittaci or C. pneumoniae.


  4. Serodiagnosis is helpful in Lymphogranuloma venereum.  However, at least 90
percent of men attending STD clinics are reported to have existing IgG antibody
to the Chlamydia organisms at the time of diagnosis.  Most studies indicate that
women have higher absolute levels of antibody as well as higher rates of
seropositivity.  Studies have demonstrated that 99 percent of women with active
Chlamydial infection have detectable IgG antibody levels.35


  5. Individuals with systemic infections have higher antibody levels than those with
superficial mucous membrane infections.  Highest levels of antibody are seen in
patients with Lymphogranuloma venereum.35


  6. Many Chlamydial infections are asymptomatic or minimally symptomatic.  Lack of
an abrupt onset of symptoms often results in patients being seen when IgM
antibody or rising or falling IgG antibody titers cannot be identified.36


  7. Diagnostic significance of single high titers of antichlamydial antibodies of any
immunoglobulin is of questionable value due to the tendency of most STD
clinic patients (60-80 percent) already having demonstrable antibodies to
C. trachomatis.34


EXPECTED VALUES
In a study, 1231 human sera samples from different groups were tested for Chlamydia
antibodies using the indirect fluorescent antibody technique and the following results were
obtained.  In the group of 193 men with non-gonococcal urethritis (NGU) and positive
Chlamydia isolation, 38 (20%) had titers of 128-1024, 104 (54%) had titers of 16-64, and 51
(26%) had titers less than 8.  In the group of 394 men with NGU and negative Chlamydia
isolation, 66 (17%) had titers of 128-1024, 154 (39%) had titers of 16-64, and 126 (82%)
had titers less than 8.  With the 152 men in the control group, 2 (1%) had titers of 128-1024,
24 (16%) had titers of 16-64, and 126 (83%) had titers less than 8.37


In the group of 58 women with positive Chlamydia isolation, 27 (47%) had titers of
128-1024, 24 (41%) had titers of 16-64, and 7 (12%) had titers less than 8.  In the group of
91 women with NGU partners and negative Chlamydia isolation, 21 (23%) had titers of
128-1024, 28 (31%) had titers of 16-64, and 42 (46%) had titers of less than 8.  With the
160 women in the control group, 15 (8%) had titers of 128-1024, 48 (26%) had titers
of 16-64, and 120 (66%) had titers less than 8.37


In addition, of 160 children from age 1 to 15 years, 0 (0%) had titers of 128-1024, 6 (4%)
had titers of 16-64, and 154 (96%) had titers less than 8.37


Some studies using immunofluorescence assays have identified antibody titers in the range
of 1:8 to 1:256 in patients with genital tract infections of urethritis and cervicitis.  Men with
non-gonococcal urethritis who were originally seronegative, but later developed IgG antibody had
titers between 1:8 and 1:32 in 60 percent of the cases evaluated, and between 1:64 and
1:256 in 40 percent.  High antibody titers in adults (1:256 or greater) have been reported in
women with salpingitis; higher titers (1:1024 or greater) have been found in adults with
Lymphogranuloma venereum.35


A study was conducted on 99 normal human serum samples from the Mid-Central United
States.  Using BION CHLAMYDIA ANTIGEN SUBSTRATE SLIDES the following results
were obtained.  Ten (10.1%) specimens were less than 1:10, eighty specimens (80.8%) had
a titer of 1:10 to 1:160, and nine specimens (9.1%) had a titer of 1:320 or greater.38


SPECIFIC PERFORMANCE CHARACTERISTICS
Bion CHLAMYDIA ANTIGEN SUBSTRATE SLIDES have been evaluated for the
presence of specific Chlamydia antigen using commercial monoclonal antisera.
A positive reaction was identified with the infected cell cultures when stained with
its corresponding antisera.38 Also, there was no cross-reactivity with other specific
monoclonal antisera and the Chlamydia antigen.38


Each laboratory should determine its own performance characteristics using all reagents
assembled to perform the IFA test.
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REAGENTS
Bion CYTOMEGALOVIRUS  ANTIGEN  SUBSTRATE  SLIDES are individually
foil-wrapped twelve well slides with CMV (clinical specimen) infected human diploid
fibroblast cells (foreskin) fixed onto each well. Each well contains an average of
5 or more nuclear inclusions per 200X field.


STORAGE AND STABILITY
The Bion CYTOMEGALOVIRUS ANTIGEN SUBSTRATE SLIDES are stable in
sealed foil pouches at 8°C or lower      until labeled expiration date.


WARNINGS AND PRECAUTIONS


  5. The antigenic substrates have been fixed in acetone and contain no
detectable live Cytomegalovirus.  However, they should be handled and
disposed of as any potentially biohazardous laboratory material.


  6. Do not remove slides from pouches until ready for testing.  Do not use if
pouch has been punctured, as indicated by a flat pouch.


  7. Antigen substrate slides should be brought to room temperature (20-25°C)
prior to use.


  8. Abnormal test results may be seen if the antigen substrate slides are allowed
to dry during the staining procedure.


  9. Refrigeration (2-8°C) of antigen substrate slides immediately upon arrival will
insure stability until labeled expiration date.


 10. Antigen substrate slides should not be used beyond stated expiration date.
 11. Avoid microbial contamination of all reagents involved in the testing procedure


or incorrect results may occur.
 12. Incubation times or temperatures other than those specified may give


erroneous results.
 13. Reusable glassware must be washed and thoroughly rinsed free of detergents.
 14. Care should be taken to avoid splashing or generation of aerosols.
 15. Previously frozen specimens after thawing should be thoroughly mixed prior to


testing. It is recommended that sera is freeze thawed no more than one time. If
repeated testing is required, it is suggested that specimen be aliquoted.


 16. Patient samples, as well as all materials coming into contact with them, should
be handled at the Biosafety Level 2 as recommended for any potentially
infectious human serum or blood specimen in the CDC/NIH manual
“Biosafety in Microbiological and Biomedical Laboratories”, 1984 Edition.
Never pipette by mouth.  Avoid contact with skin and mucous membranes.


SPECIMEN COLLECTION
Blood should be collected fasting or at least one hour after meals to avoid lipemic
serum, as excess lipids may produce a “film” over the substrate.  Aseptically
collect 5-8 ml of blood by venipuncture.  Allow the blood to clot at room temperature
(20-25°C) before separating serum to avoid hemolysis which could interfere with
test results.  Specimens should be stored refrigerated at 2-8°C and tested within
one week of collection.  Long term storage should be at -20°C in aliquots to avoid
repeated freezing and thawing.  Do not store in
self-defrosting freezer.


Avoid using contaminated sera as they may contain proteolytic enzymes which will
digest the substrate.  It is unnecessary to heat inactivate serum specimens prior
to testing; however, sera that have been heat inactivated may be used.


When testing paired samples to look for evidence of recent infection, the acute
specimen should be obtained as soon as possible after onset of illness and the
convalescent specimen obtained 7-14 days later.  Acute and convalescent
specimens must be tested simultaneously, in the same assay, looking for a
significant change in antibody titer between the paired sera.  If the first specimen
is obtained too late during the course of the infection, a significant rise in the
antibody titer may not be detected.


PROCEDURE
Detailed descriptions of indirect immunofluorescence techniques may be found in
the references listed in the bibliography.15,16,17


MATERIALS PROVIDED
Bion CYTOMEGALOVIRUS  ANTIGEN  SUBSTRATE  SLIDES.
Lot Number provided on label.


MATERIALS AVAILABLE FROM Bion
  1. Fluorescent Antibody Conjugate with 0.01% Evans Blue counterstain
  2. Cytomegalovirus Positive Human Control Serum
  3. Cytomegalovirus Negative Human Control Serum
  4. Phosphate Buffered Saline (PBS)
  5. Mounting Medium


CYTOMEGALOVIRUS


ANTIGEN SUBSTRATE SLIDE


INTENDED USE
The Bion CYTOMEGALOVIRUS (CMV) ANTIGEN SUBSTRATE SLIDES may be
used as the antigenic substrate in indirect fluorescent antibody assays for the
qualitative and/or semi-quantitative determination of Cytomegalovirus IgG or IgM
antibodies in human serum.  Bion CYTOMEGALOVIRUS ANTIGEN
SUBSTRATE SLIDES are intended for use as an aid in the diagnosis of primary infection,
reinfection or reactivation of the latent virus and as a determination of immunological
experience with CMV.  This Test System is not intended for use by blood banks for blood
donor screening.


SUMMARY AND EXPLANATION
CMV infections are widespread and usually asymptomatic; however, severe
infections can be seen in newborns and immunocompromised individuals.1  This
virus may also persist as a latent or chronic infection.2


Neonatal infections can be congenital or prenatal.  Ninety-five percent of
congenital infections, or Cytomegalovirus Inclusion Disease (CID), are asymptom-
atic at birth but later may manifest neurologic abnormalities.  The remaining 5%
have classic CID with symptoms characterized by cerebral calcification,
hepatomegaly, splenomegaly, jaundice, rash, microcephaly, pneumonia, and
chorioretinitis.3  The clinical symptoms of CID are very similar to those seen in
congenital rubella, toxoplasmosis or congenital syphilis syndromes.4,5,6,7  Perinatal
infection is most often caused by exposure to the virus in the birth canal.  Perinatal
infected infants start excreting CMV three to twelve weeks after delivery and
generally remain asymptomatic.8


The manifestations of symptomatic CMV infection in children and adults are similar
to those of classic Epstein-Barr Virus (EBV) Infectious Mononucleosis, with fever,
hepatitis, splenomegaly, lymphadenopathy, and viremia.  In CMV mononucleosis
syndrome, however, the heterophile is negative.9


CMV may be transmitted by blood transfusions and organ transplantation or
reactivated by immunosuppression.  There is also a high incidence of CMV in
persons with acquired immune deficiency syndrome (AIDS).10


Individuals with primary infection of CMV or those who have had a previous
experience with CMV and are experiencing a reinfection or reactivation, may be
shedding infectious virus continuously or at intermittent periods and should be
considered infectious to susceptible hosts.11


Methods for CMV antibody detection include Complement Fixation (CF), Neutralization
(NT), Radioimmunoassay (RIA), Enzyme-Linked Immunosorbent Assay (ELISA),
Indirect Hemagglutination (IHA), Immune-Adherence Hemagglutination (IAHA), and
Immunofluorescence Assay (IFA).  Antibodies detected by IHA and IFA appear
within  a few weeks after primary infection, whereas the CF and NT antibody
responses follow 2 to 4 weeks later.12  Of these, the CF test is least sensitive and
cannot differentiate between IgG and IgM antibody classes.  NT tests are
technically complex and time-consuming and are usually reserved for
seroepidemiologic studies.  There is a lack of commercially available reagents for
the IHA test.  The solid phase immunoassays (IFA, EIA, and RIA) have the
advantage of being sensitive, able to differentiate between the various antibody
classes, and are commercially available.


PRINCIPLE OF THE IFA PROCEDURE
The Bion CYTOMEGALOVIRUS ANTIGEN SUBSTRATE SLIDES may be utilized in
the indirect fluorescent antibody assay method first described by Weller and
Coons13 and further developed by Riggs, et al.14  The procedure is carried out in two
basic reaction steps:


Step 1 - Human serum is reacted with the antigen substrate.  Antibodies, if present,
will bind to the antigen forming stable antigen-antibody complexes.  If no
antibodies are present, the complexes will not be formed and serum
components will be washed away.


Step 2 - Fluorescein labeled antihuman IgG (or IgM) antibody is added to the
reaction site which binds with the complexes formed in step one.  This
results in a positive reaction of bright apple-green fluorescence when
viewed with a properly equipped fluorescence microscope.  If no
complexes are formed in step one, the fluorescein labeled antibody will be
washed away, exhibiting a negative result.
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PRODUCT AVAILABILITY
The following Antigen Substrate Slides are available individually from
Bion Enterprises, Ltd. (Bion):


Antigen Substrate Slides Code No.
Cytomegalovirus CM-2012
       Number of Tests 12-Wells
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MATERIALS REQUIRED BUT NOT PROVIDED
  1. Disposable test tubes (12 x 75 mm or comparable) and rack
  2. Disposable serological pipettes
  3. Calibrated pipettes to deliver 50 μl, 100 μl and 200 μl with disposable pipette tips
  4. Pasteur pipettes and bulbs
  5. Moist chambers
  6. Plastic squeeze wash bottle
  7. Coplin jars or staining dishes with slide racks
  8. 24 x 60 mm #1 coverslips
  9. Felt tip marking pen
10. Fluorescence microscope equipped with mercury or tungsten-halogen light


source, a 390-490nm excitation filter and 515-520nm barrier filter, and optics
to give a total magnification of 200X or 250X.The excitation wavelength of
FITC is 490nm and the emission wavelength is 520nm.


TEST PROCEDURE
  1. SPECIMEN PREPARATION


Screening:
Each laboratory should establish its own protocol for the preparation
of serum screening dilutions.  Most indirect fluorescent antibody
staining procedures utilize a 1:10 dilution of each patient’s serum
which is prepared by adding 0.05 ml (50 μl) of the patient’s serum
to 0.45 ml of PBS.


NOTE: If testing for IgM specific antibodies using an IgM specific
fluorochrome conjugate, each patient serum specimen must
be pre-treated to remove any IgG interference by separating
the IgM from the IgG, and then running the screening test on the
IgM eluate.  Suggested methodologies are ion exchange
chromatography,18 or IgG immunoprecipitation.19,20


Semi-quantitation:
Serum dilutions are utilized to measure antibody titer.  Each
laboratory should establish its own titering protocol.  The selection of
either twofold or fourfold dilution procedures depends upon the
experience level and training of the individual(s) reading the fluorescent
antibody assay.


The following fourfold serial titration is suggested for IgG testing:
a. Prepare a 1:10 dilution of each patient’s serum by adding 0.05 ml


(50 μl) of patient’s serum to 0.45 ml of PBS in tube #1.
b. Add 0.3 ml PBS to tubes #2, #3, #4, and #5.
c. Using a 100 μl pipette, transfer 0.1 ml (100 μl) from tube #1 to


tube #2.  Mix.  Using a new tip for each dilution, transfer 0.1 ml
(100 μl) from the second tube to the third, from the third tube to
the fourth, and from the fourth tube to the fifth, mixing after
each transfer.


The following twofold titration is suggested for IgM testing:
a. Prepare a 1:10 dilution of each patient’s serum using one of the


treatment methodologies mentioned in the “Screening NOTE”
above.  This will be designated as tube #1.


b. Add 0.2 ml PBS to tubes #2, #3, #4, and #5.
c. Using a 200 μl pipette, transfer 0.2 ml (200 μl) from tube #1 to


tube #2.  Mix.  Using a new tip for each dilution, transfer 0.2 ml
(200 μl) from the second tube to the third, from the third tube to
the fourth, and from the fourth tube to the fifth, mixing after
each transfer.


These titrations will have the following dilutions:
Fourfold Twofold
Tube #1 = 1:10 Tube #1 = 1:10
Tube #2 = 1:40 Tube #2 = 1:20
Tube #3 = 1:160 Tube #3 = 1:40
Tube #4 = 1:640 Tube #4 = 1:80
Tube #5 = 1:2560 Tube #5 = 1:160


  2. SLIDE PREPARATION
Remove reagents and as many slides as are required from the
refrigerator or freezer and allow to equilibrate to room temperature
(20-25°C) for at least five minutes.  Remove slides from sealed foil
pouches being careful not to touch the antigen surface.  Identify
each slide using a felt tip marking pen.


  3. SPECIMEN APPLICATION
Using separate Pasteur pipettes, apply one drop (20-30 μl) of the
positive control, one drop (20-30 μl) of the negative control and one
drop (20-30 μl) of each patient serum dilution to individual wells of
the slide.  Do not touch the antigen surface with the pipette while
dropping.  Do not allow drops to mix, as cross contamination of
samples between wells could cause erroneous results.


 4. INCUBATION 1
Incubate in a moist chamber at room temperature (20-25°C) for
30 minutes.  THE ANTIGEN MUST NOT BE ALLOWED TO DRY
DURING ANY OF THE FOLLOWING STEPS.  Nonspecific binding
may occur if the reagent is allowed to dry on the slide.


NOTE: For IgM testing, incubate the substrate slides in a moist
chamber at 35-37°C for 90 minutes.


  5. RINSE 1
Remove slides from moist chamber and rinse GENTLY with PBS
using a squeeze wash bottle.  Do not focus the PBS stream directly
onto the wells.  To prevent cross contamination tilt slide first toward
wells 1-6 and, running a PBS stream along the midline of the slide,
allow the PBS to run off the top edge of the slide.  Then, tilt the slide
toward wells 7-12 and repeat this procedure, allowing the PBS to
run off the bottom edge of the slide.


  6. WASH 1
Place slides in Coplin jars or staining dishes and wash in two
changes of PBS for not less than five minutes or more than ten
minutes each, agitating gently at entry and prior to removal.


  7. CONJUGATE APPLICATION
Remove slides from the wash one at a time, shake off excess PBS,
dry around outside edges if necessary and return each slide to the
moist chamber.  Apply one drop of an appropriate fluorescent
antibody (IgG or IgM) conjugate with counterstain (diluted to its
predetermined proper working dilution) to each well of each slide,
making sure that each well is completely covered.


  8. INCUBATION 2
Incubate in a moist chamber at room temperature (20-25°C) for
30 minutes.  Protect slides from excessive light.


NOTE: For IgM testing, incubate in a moist chamber at 35-37°C for
60 minutes.


  9. RINSE 2
Remove slides from moist chamber and rinse GENTLY with PBS
using a squeeze wash bottle.  As suggested in step 5., do not focus
PBS stream directly onto the wells.


10. WASH 2
Place slides in Coplin jars or staining dishes and wash in two
changes of PBS for not less than five minutes or more than ten
minutes each, agitating gently at entry and prior to removal.


11. COVERSLIP
Remove slides one at a time from the last PBS wash, shake off
excess PBS and immediately add two to four drops of mounting
medium across the slide.  Tilt slide and rest the edge of the
coverslip against the bottom of the slide allowing the mounting
medium to form a continuous bead between the coverslip and slide.
Gently lower the coverslip from the bottom of the slide to the top,
being careful to avoid air bubbles.  Drain excess mounting medium
by holding the edge of the slide against absorbent paper.  Wipe off
back of slide.


12. READ
Examine stained slides as soon as possible using a properly
equipped fluorescence microscope.  It is recommended that slides
be examined on the same day they are stained.  If any delay is
anticipated, store slides in the refrigerator (2-8°C) away from direct
light and read the following day.  Do not allow mounting medium to
dry between slide and coverslip.  If drying should occur, add
additional mounting medium or recoverslip slide.


FLUORESCENT INTENSITY GRADING
Fluorescent intensity may be semi-quantitated by following the guidelines
established by the Centers for Disease Control, Atlanta, Georgia:21


4+ = Maximal fluorescence; brilliant yellow-green.
3+ = Less brilliant yellow-green fluorescence.
2+ = Definite but dull yellow-green fluorescence.
1+ = Very dim subdued fluorescence.


The degree of fluorescent intensity is not clinically relevant and has only limited
value as an indicator of titer.  Differences in fluorescence microscope optics,
filters and light sources may result in differences of 1+ or more fluorescent
intensity when observing the same slide using different microscopes.
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QUALITY CONTROL
SPECIFICITY CONTROL
Both a positive and negative antibody control must be included with each run.  These
controls must be examined prior to reading test samples and should demonstrate the
following results:


Negative Control:
Using a negative control serum on Bion CYTOMEGALOVIRUS ANTIGEN
SUBSTRATE SLIDES, the infected cells should exhibit less than 1+ fluorescence
and appear reddish-orange due to the counterstain.


NOTE: CMV infection of an in vitro cell culture induces Fc-IgG receptors in the cytoplasm of
infected cells.  IgG antibody from the negative control attaches to these Fc receptor sites
which then react with the antihuman IgG conjugate and appear as fluorescent
perinuclear cytoplasmic inclusions in these cells.22  This type of  staining should be
interpreted as negative for CMV antibodies.


Positive Control:
Using a positive control serum on Bion CYTOMEGALOVIRUS ANTIGEN
SUBSTRATE SLIDES, the infected cells should exhibit well defined specific
fluorescent staining of five or more nuclear inclusions per 200X field at an intensity
of 3+ or greater.  The remainder of the cells stain reddish-orange due to the
counterstain.


Each control must demonstrate the expected reaction in order to validate the test.  If the
controls fail to appear as described above, the test results should not be reported and the
test should be repeated.  If upon repeat testing the controls still fail to show the proper
reaction, do not report test results.


SENSITIVITY CONTROL
A titered control included with each run tests substrate sensitivity, as well as, checks
technique, conjugate quality and the microscope optical system.  The endpoint titer of this
control must be determined and there must not be more than a twofold difference (+/-) in
titer from this determined endpoint.  Each run should include the endpoint dilution, one
twofold or fourfold dilution above and one twofold or fourfold dilution below the endpoint
dilution.  The more concentrated dilution should be positive and the less concentrated
dilution negative.  If the control does not behave as described, the test results are invalid
and the tests should be repeated.  If the control again fails to show the proper reaction upon
repeat testing, do not report the test results.


READING OF TEST RESULTS
NEGATIVE
A serum dilution is considered to be negative for CMV antibodies if the cells exhibit
less than 1+ fluorescence and appear reddish-orange due to the counterstain, or if the
fluorescence observed is not the specific staining pattern of CMV.


A sample is considered negative for CMV antibodies if it exhibits less than 1+
fluorescence at a serum dilution of 1:10 and all greater dilutions, or if the fluorescence
observed is not the specific staining pattern of CMV.


   ... Negative samples may exhibit fluorescent staining of the infected cells slightly greater
than the negative control, but less than 1+.


   ... Nonspecific staining of all cells observed in some sera at low dilutions is most likely
due to the presence of autoantibodies against cellular components in either the
nucleus or cytoplasm.


   ... Staining of areas other than the viral infected cells should be interpreted as negative
and attention should be directed to specific steps in the staining method
(e.g., RINSE and WASH steps).


NOTE: CMV Infection of in vitro cell cultures can induce Fc-IgG receptors in the cytoplasm
of infected cells which inexperienced personnel may interpret falsely as positive
readings when doing IgG assays.  IgG antibody from the patient attaches to these
Fc receptor sites which then react with antihuman IgG conjugate and appear as
fluorescent  perinuclear cytoplasmic inclusions just outside the nuclear membrane
of these cells.  This can be differentiated from the specific nuclear inclusions of
CMV fluorescent staining.23  The perinuclear Fc-IgG receptor site staining should
be interpreted as negative for CMV antibodies.


POSITIVE
A serum dilution is considered positive for CMV antibodies if fluorescent staining of
well defined nuclear inclusions is observed in five or more of the cells per 200X field at
an intensity of 1+ or greater, with the remainder of the cells staining reddish-orange
due to the counterstain.  The number of cells exhibiting a positive staining reaction
and the type of fluorescent staining pattern should closely approximate that seen in
the positive control.


A sample is considered positive for CMV antibodies if it exhibits the characteristic
CMV staining pattern with a fluorescent intensity of 1+ or greater at a serum dilution of
1:10 or greater.


NOTE: Each field should contain cells that exhibit no apple-green fluorescence.  Should
most of the cells in the patient test wells fluoresce apple-green in the nucleus
and/or cytoplasm, an autoimmune staining reaction due to the presence of
autoantibodies should be considered.24,25  It is recommended that such samples be
diluted beyond the interference for better interpretation.  It is possible that autoantibody
staining may mask specific staining such that an  interpretation cannot be made.
Should this occur, test results should be reported as “Unable to interpret due to the
presence of interfering antibodies.”


TITRATION
If a semi-quantitative titration is performed, the result should be reported as the
reciprocal of the last dilution in which 1+ apple-green fluorescent intensity of the
specific staining pattern is detected.  When reading fourfold serial dilutions, endpoints
can be extrapolated where necessary.


EXAMPLE OF ENDPOINT EXTRAPOLATION:
1:10 = 4+
1:40 = 3+
1:160 = 2+
1:640 = +/-


The extrapolated endpoint is reported as 320.


TROUBLESHOOTING
Possible solutions to problems that may occur in immunofluorescent assays are
discussed in an accompanying brochure entitled “TROUBLESHOOTING IN
IMMUNOFLUORESCENCE”.


INTERPRETATION OF RESULTS
Detection of the presence of Cytomegalovirus antibodies indicates a current or
previous infection with CMV.  A significant (fourfold or greater) increase in titer
between acute and convalescent serum samples and/or a positive test for
IgM specific antibodies usually indicates recent or active infection be it a primary
infection, reinfection or reactivation of latent virus.


NOTE: 1. Antibodies to CMV do not confirm immune status but only indicate
previous exposure.


2. Individuals who have had a previous experience with CMV or are
experiencing reinfection, reactivation or primary infection, may be
shedding infectious virus continuously or at intermittent periods and
should be considered infectious to susceptible hosts.11


LIMITATIONS OF THE PROCEDURE
  1. CMV antibody test results should be used in conjunction with information available from


clinical evaluation and other diagnostic information.
  2. A single serological IgG antibody titer to CMV should not be used as the only criterion for


diagnosis.  Paired serum samples (acute and convalescent) and testing for IgM specific CMV
antibodies may provide more meaningful data.


  3. A negative test result does not necessarily rule out current or recent infection.  The specimen
may have been collected too early in the disease before demonstrable antibody is present.


  4. Lack of significant rise in titer does not exclude the possibility of recent infection but may
indicate an acute phase specimen was obtained too late.


  5. In some instances, high IgG or IgM antibody levels in the first of paired specimens may
prevent the detection of increases in total antibody, resulting in apparently stationary total
antibody titer.


  6. Test results on specimens from immunosuppressed patients and pregnant women may be
difficult to interpret.


  7. Positive test results may not be valid in persons who have received blood transfusions or
various blood products within the past several months.


  8. Antinuclear antibodies (ANA) present in serum may interfere with the CMV IFA test.  They can
be differentiated from CMV staining in that ANAs stain the nuclei in all cells; whereas, CMV
antibodies exhibit nuclear inclusion staining in an average of only five to fifteen cells per
200X field.24


  9. Cytoplasmic fluorescence in the majority of the cells may be due to the presence of
antimitochondrial antibodies (AMA) often seen in primary biliary cirrhosis.25  They can be
differentiated from the specific antigen staining in that AMA will stain the cytoplasm of all
cells; whereas, CMV antibodies exhibit staining in only an average of five to fifteen cells per
200X field.


10. Positive test results from cord blood or neonates should be interpreted with caution.  The
presence of CMV IgG antibodies in cord blood is usually the result of passive transfer from
mother to the fetus.  A negative test, however, may be useful in excluding possible infection.
Because of the possibility of contamination of cord blood with maternal IgM, it is prudent to
confirm positive viral IgM antibody results on cord blood samples by testing a follow-up
specimen from the infant, preferably within the first five days of life.26  The method of choice
to diagnose CMV infection is viral isolation.27


11. Endpoint reactions may vary between laboratories due to differences in type or condition of
fluorescence microscope employed, diluting apparatus, IgG/IgM separation methods, as well
as the experience level of personnel performing the assay.


12. If both the positive and negative control substrate cells are not visible when viewed using the
fluorescence microscope, it may be necessary to replace or realign the light source and check the
specific filters.


13. Cell culture substrate slides may exhibit nonspecific fluorescence due to contamination of
antibodies or PBS rinse-wash solutions with bacteria or fungi.  It is very important that
personnel reading the staining results have experience in fluorescence microscopy.


14. If testing for IgM specific antibodies, the presence of Rheumatoid Factor (RF) in serum may
cause a false positive reaction if pathogen specific IgG is also present.  Routine RF tests may
not be sensitive enough to detect small amounts of RF which exist within the normal range,
but are sufficient to cause a false positive reaction in the more sensitive IFA technique.30


Therefore, all sera should be treated by ion exchange chromatography18 or IgG
immunoprecipitation19,20 before testing to eliminate possible RF interference.


15. If testing for IgM specific antibodies, high titers of specific IgG when present in the patient
serum may compete with the pathogen specific IgM for the antigen sites resulting in a false
negative IgM reaction.30  Therefore, all sera should be treated by ion exchange
chromatography18 or IgG immunoprecipitation19,20 before testing to avoid this possible problem.


16. Two methods such as immunoprecipitation and ion exchange chromatography have been
commonly used for neutralizing or removing possibly interfering IgG antibodies prior to
testing for specific IgM antibodies in IFA tests.  Immunoprecipitation neutralizes all classes of
IgG while not affecting the IgM levels; however, high levels of IgG may need to be treated
with proportionally increased amounts of the precipitating reagent.  Ion exchange
chromatography will only eliminate IgG subclasses 1, 2 and 3 with subclass 4 (usually less
than 5% of the total IgG) remaining in the fraction with the IgM.  Also, only a portion of the
IgM antibodies can be recovered.29
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SPECIFIC LIMITATIONS OF THE CMV ASSAY
  1. Presence or absence of active infection with CMV can only be inferred from serologic data


and should be confirmed by viral isolation whenever possible.
  2. CMV antibody tests should not be used by themselves for the diagnosis of current CMV


infection in pregnant women.  The presence of Cytomegalovirus should be demonstrated by
direct viral isolation methods.


  3. The presence of IgG or total antibody does not imply protection from disease.
  4. CMV induces Fc-IgG receptors in the cytoplasm of infected cells which inexperienced


personnel may interpret falsely as a positive reading when doing IgG assays.  Anti-human
IgG conjugate reacts with the patient IgG which is attached to the Fc-IgG receptor sites.
This can be differentiated from the specific CMV fluorescent staining in that “receptor site”
staining is outside the nuclear membrane of the cells; whereas, CMV staining is in the form
of nuclear inclusions.22  This type of staining should be interpreted as negative.


EXPECTED VALUES
The prevalence of antibody to CMV in any given population has been shown to be highly dependent on
age and socioeconomic status.  In the United States, at least 70% to 85% of adults from the low
socioeconomic sector have CMV antibodies.  CMV infection early in life is common among this
group, with the peak period being the first year of life.  At least 50% to 60% of adults from
middle-class background have antibodies to CMV.  After early childhood, the rate of acquisition of
CMV is approximately 1% per year in the middle-class population of the United States.28


Approximately 45% of women of middle-class and 18% of women of lower socioeconomic background are
susceptible to CMV.28  If exposure is suspected, a specimen should be taken as soon after exposure as
possible.  Absence of detectable antibody indicates susceptibility.  A convalescent specimen must be run
simultaneously with the first specimen to determine whether or not infection, apparent or inapparent, has
resulted from exposure.


SPECIFIC PERFORMANCE CHARACTERISTICS
Bion CMV ANTIGEN SUBSTRATE SLIDES have been evaluated for the presence of specific
CMV antigen using commercial monoclonal antisera.  In each case, positive reactions were identified
with the CMV infected cell cultures when stained with its corresponding antisera.  Also, there was no
cross-reactivity with other specific viral or chlamydial monoclonal antisera and the CMV antigen.29


Each laboratory should determine its own performance characteristics using all reagents assembled to
perform the IFA test.


As the Cytomegalovirus is a member of the Herpesvirus Group, a study was performed to insure there
were no cross-reactions between IgG antibodies to the other members of this group and the Cytomega-
lovirus antigen on the BION CMV substrate slide.  Eight serum specimens with IgG antibodies to
Epstein-Barr Virus (EBV), Herpes Simplex Type 1 (HSV 1), Herpes Simplex Type 2 (HSV 2) and/or
Varicella Zoster Virus (VZV) were tested using the BION CMV substrate slides.  All eight specimens
were negative on the BION CMV substrate.  Therefore, false positive reactions for CMV antibody will
most likely not be obtained when exposed to the other Herpes Group Viruses.  The data summary is
presented in TABLE 1.  Results reflect test results at screening dilutions of 1:10.29


TABLE 1 – SUMMARY OF HERPES GROUP IGG SPECIFICITY STUDY


In addition, a cross-reactivity study of IgM tests done by IFA was conducted to insure that IgM antibodies
to one virus would exhibit no specificity for other antigen substrates.  A total of 40 serum specimens were
treated to separate IgG and IgM and then tested for IgM.  Ten specimens had IgM antibodies to EBV; ten
specimens had IgM antibodies to HSV; ten specimens had IgM antibodies to CMV, and ten specimens
had IgM antibodies to VZV.  These 40 specimens were then tested against all five antigen substrates.


As shown in TABLE 2, there did not appear to be any specific pattern of cross-reactions between
antibodies of any one virus against the other four antigens except between HSV types 1 and 2.
There was some other multiple positive results.  Some with comparatively low titers (*) may be of
little or questionable significance while others had higher titers (**) which may be of importance.29


TABLE 2 – SUMMARY OF HERPES GROUP IGM SPECIFICITY STUDY


Several limitations must be kept in mind when interpreting IgM serology tests.  This is true even
after separation treatment of IgG and IgM eliminates the problems of Rheumatoid Factors and IgG
competitive binding.  IgM specific antibody responses can occur not only with primary infection but
can be attributed to reactivation or reinfection particularly in CMV, HSV, EBV and VZV
infections.27,30  It is also well known that dual infections can occur and have been reported between
several members of the Herpesvirus Group.10,31,32,33  In addition, with some viruses such as CMV
and EBV, IgM specific antibodies may continue for many months.  Thus, a person may have
residual IgM from one infection and become infected with a different agent.27,30  It is not uncommon
for one childhood infection to follow closely after another.  Also, an infection with a new agent may
cause an anamnestic response in IgM from the recent previous infection.34


Sometimes requesting a convalescent specimen looking for a change in antibody levels between paired
specimens may help to clarify the actual current infection from the previous past infection.


IgM serology performed by IFA is very attractive since it combines specificity with sensitivity and in most
cases only a single serum sample is required.  However, the need for careful interpretation of the
significance of positive IgM tests in relationship to patients’ clinical situations must be emphasized.  It is
essential to have an awareness of understanding of the many problems associated with IgM testing to
avoid the many pitfalls that can trap the most experienced of workers.  IgM results must always be
interpreted with caution.29
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REAGENTS
Bion COXSACKIEVIRUS B ANTIGEN SUBSTRATE SLIDES are
individually foil-wrapped slides of six or twelve wells with a mixture of
Coxsackievirus B(1-6; NIH strains) infected and uninfected A549 cells
fixed onto each well. Each well contains an average on 20-30% infected
cells per 200X field.


STORAGE AND STABILITY
The Bion COXSACKIEVIRUS B ANTIGEN SUBSTRATE SLIDES are
stable in sealed foil pouches at 8°C or lower      until labeled expiration
date.


WARNINGS AND PRECAUTIONS
  1. For in vitro diagnostic use. Thus, only staff trained in methods of in


vitro diagnostics may perform the test.
  2. Substrate slides are for single use only and must not be used more


than once.
  3. Use with non-Bion reagents could result in erroneous results.
  4. Care should be taken when handling substrate slides due to sharp


edges.
  5. The antigenic substrates have been fixed and contain no detectable


live Coxsackievirus B.  However, they should be handled and disposed
of as any potentially biohazardous laboratory material.


  6. Do not remove slides from pouches until ready for testing.
Do not use if pouch has been punctured, as indicated by a flat pouch.


  7. Antigen substrate slides should be brought to room temperature
(20-25°C) prior to use.


  8. Abnormal test results may be seen if the antigen substrate slides are
allowed to dry during the staining procedure.


  9. Refrigeration (2-8°C) of antigen substrate slides immediately upon
arrival will insure stability until labeled expiration date.


 10. Antigen substrate slides should not be used beyond stated expiration date.
 11. Avoid microbial contamination of all reagents involved in the testing


procedure or incorrect results may occur.
 12. Incubation times or temperatures other than those specified may give


erroneous results.
 13. Reusable glassware must be washed and thoroughly rinsed free of


detergents.
 14. Care should be taken to avoid splashing or generation of aerosols.
 15. Previously frozen specimens after thawing should be thoroughly


mixed prior to testing. It is recommended that sera is freeze thawed
no more than one time. If repeated testing is required, it is suggested
that specimen be aliquoted.


 16. Patient samples, as well as all materials coming into contact with
them, should be handled at the Biosafety Level 2 as recommended
for any potentially infectious human serum or blood specimen in the
CDC/NIH manual “Biosafety in Microbiological and Biomedical
Laboratories”, 1984 Edition.  Never pipette by mouth.  Avoid contact
with skin and mucous membranes.


SPECIMEN COLLECTION
Blood should be collected fasting or at least one hour after meals to avoid
lipemic serum, as excess lipids may produce a “film” over the substrate.
Aseptically collect 5-8 ml of blood by venipuncture.  Allow the blood to
clot at room temperature(20-25°C) before separating serum to avoid
hemolysis which could interfere with test results.  Specimens should be
stored refrigerated at 2-8°C and tested within one week of collection.
Long term storage should be at -20°C in aliquots to avoid repeated freezing
and thawing.  Do not store in self-defrosting freezer.


Avoid using contaminated sera as they may contain proteolytic enzymes
which will digest the substrate.  It is unnecessary to heat inactivate serum
specimens prior to testing; however, sera that have been heat inactivated
may be used.


When testing paired samples to look for evidence of recent infection, the
acute specimen should be obtained as soon as possible after onset of
illness and the convalescent specimen obtained 7-14 days later.  Acute
and convalescent specimens must be tested simultaneously, in the same
assay, looking for a significant change in antibody titer between the paired
sera.  If the first specimen is obtained too late during the course of the
infection, a significant rise in the antibody titer may not be detected.


COXSACKIEVIRUS B
ANTIGEN SUBSTRATE SLIDE


INTENDED USE
The Bion COXSACKIEVIRUS B ANTIGEN SUBSTRATE SLIDES may be
used as the antigenic substrate in indirect fluorescent antibody assays
for the qualitative and/or semi-quantitative determination of Coxsackievirus B
antibodies in human serum.  Bion COXSACKIEVIRUS B ANTIGEN
SUBSTRATE SLIDES are intended for use as an aid in the diagnosis of
active infection and as a determination of immunological experience with
Coxsackievirus B.


SUMMARY AND EXPLANATION
The Coxsackieviruses are any of 30 serologically different enteroviruses
associated with a variety of symptoms and primarily affecting children
during warm weather.  Among the diseases associated with
Coxsackievirus infections are herpangina, hand-foot-and-mouth
disease, epidemic pleurodynia, myocarditis, aseptic meningitis and
several exanthems.1,2


Coxsackieviruses were first recovered in 1949 in suckling mice
inoculated with the fecal extracts from two children with paralytic
poliomyelitis-like syndrome.3  Currently, there are six Coxsackievirus B
and twenty-four Coxsackievirus A serotypes recognized.2,3


The virus is spread primarily by fecal-oral contamination, although
respiratory transmission also occurs.  The virus initially colonizes the
alimentary tract, growing in the lymphoid tissues of the nasopharynx and
intestinal tract.  Viremia subsequently occurs allowing secondary
localization in other viscera and lymphoid tissues.  Infection is often
asymptomatic (30-90%), but a wide variety of notable syndromes may
also occur such as paralytic disease, aseptic meningitis, encephalitis,
pleurodynia, pericarditis, herpangina and lymphonodular pharyngitis. The
most common clinical picture is that of an undifferentiated febrile illness
with malaise, headache, myalgia and sore throat.2,3,4


Coxsackieviruses B have been implicated in occasionally fatal, generalized
infection of newborns manifested by fever, meningitis, rash, diarrhea or
shock.  This occurs primarily in the summer and fall and is often
associated with a recent maternal infection with the virus.3,5  Some studies
have shown that neutralizing titers of antibody to Coxsackievirus B are


sometimes associated with disease development in polymyositis patients.4,6


PRINCIPLE OF THE IFA PROCEDURE
The Bion COXSACKIEVIRUS B ANTIGEN SUBSTRATE SLIDES may be
utilized in the indirect fluorescent antibody assay method first described by
Weller and Coons9 and further developed by Riggs, et al.10  The procedure
is carried out in two basic reaction steps:


Step 1 - Human serum is reacted with the antigen substrate.  Antibodies, if
present, will bind to the antigen forming stable antigen-antibody
complexes.  If no antibodies are present, the complexes will not
be formed and serum components will be washed away.


Step 2 - Fluorescein labeled antihuman IgG antibody is added to the
reaction site which binds with the complexes formed in step one.
This results in a positive reaction of bright apple-green fluores-
cence when viewed with a properly equipped fluorescence
microscope.  If no complexes are formed in step one, the
fluorescein labeled antibody will be washed away, exhibiting a
negative result.
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PRODUCT AVAILABILITY
The following Coxsackievirus Group B Antigen Substrate Slides are
available individually from Bion Enterprises, Ltd. (Bion):


      Antigen Substrate Slide                Code No. Code No.
     Coxsackievirus B (1-6) Screen     CB-3312 CB-3306


      Number of Tests                   12-Well 6-Well


NOTE : Removed references to IgM testing.
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PROCEDURE
Detailed descriptions of indirect immunofluorescence techniques may be
found in the references listed in the bibliography.11,12,13


MATERIALS PROVIDED
Bion COXSACKIEVIRUS GROUP B (TYPES 1-6) SCREEN ANTIGEN
SUBSTRATE SLIDES. Lot Number provided on label.


MATERIALS AVAILABLE FROM Bion
  1. Fluorescent Antibody Conjugate with 0.01% Evans Blue counterstain
  2. Phosphate Buffered Saline (PBS)
  3. Mounting Medium


MATERIALS REQUIRED BUT NOT PROVIDED
  1. Disposable test tubes (12 x 75 mm or comparable) and rack
  2. Disposable serological pipettes
  3. Calibrated pipettes to deliver 50 µl, 100 µl and 200 µl with


disposable pipette tips
  4. Pasteur pipettes and bulbs
  5. Moist chambers
  6. Plastic squeeze wash bottle
  7. Coplin jars or staining dishes with slide racks
  8. 24 x 60 mm #1 coverslips
  9. Felt tip marking pen
10. Fluorescence microscope equipped with a mercury or tungsten-halogen


light source, a 390-490 nm excitation filter and 515-520 nm barrier
filter, and optics to give a total magnification of 200X or 250X.  The
excitation wavelength of FITC is 490 nm and the emission wavelength is
520 nm.


TEST PROCEDURE
  1. SPECIMEN PREPARATION


Screening:
Each laboratory should establish its own protocol for the preparation
of serum screening dilutions.  Most indirect fluorescent antibody
staining procedures utilize a 1:10 dilution of each patient’s serum
which is prepared by adding 0.05 ml (50 µl) of the patient’s serum
to 0.45 ml of PBS.


Semi-quantitation:
Serum dilutions are utilized to measure antibody titer.  Each
laboratory should establish its own titering protocol.  The selection
of either twofold or fourfold dilution procedures depends upon the
experience level and training of the individual(s) reading the
fluorescent antibody assay.


The following fourfold serial titration is suggested for IgG testing:


a. Prepare a 1:10 dilution of each patient’s serum by adding
0.05 ml (50 µl) of patient’s serum to 0.45 ml of PBS in tube #1.


b. Add 0.3 ml PBS to tubes #2, #3, #4, and #5.


c. Using a 100 µl pipette, transfer 0.1 ml (100 µl) from tube #1 to
tube #2.  Mix.  Using a new tip for each dilution, transfer 0.1 ml
(100 µl) from the second tube to the third, from the third tube to
the fourth, and from the fourth tube to the fifth, mixing after
each transfer.


  2. SLIDE PREPARATION
Remove reagents and as many slides as are required from the
refrigerator or freezer and allow to equilibrate to room temperature
(20-25°C) for at least five minutes.  Remove slides from sealed foil
pouches being careful not to touch the antigen surface.  Identify
each slide using a felt tip marking pen.


   3. SPECIMEN APPLICATION
Using separate Pasteur pipettes, apply one drop (20-30 µl) of the
positive control, one drop (20-30 µl) of the negative control and one
drop (20-30 µl) of each patient serum dilution to individual wells of
the slide.  Do not touch the antigen surface with the pipette while
dropping.  Do not allow drops to mix, as cross contamination of
samples between wells could cause erroneous results.


  4. INCUBATION 1
Incubate in a moist chamber at room temperature (20-25°C) for
30 minutes.  THE ANTIGEN MUST NOT BE ALLOWED TO DRY
DURING ANY OF THE FOLLOWING STEPS.  Nonspecific binding
may occur if the reagent is allowed to dry on the slide.


  5. RINSE 1
Remove slides from moist chamber and rinse GENTLY with PBS
using a squeeze wash bottle.  Do not focus the PBS stream directly
onto the wells.  To prevent cross contamination tilt slide first toward
wells 1-6 and, running a PBS stream along the midline of the slide,
allow the PBS to run off the top edge of the slide.  Then, tilt the slide
toward wells 7-12 and repeat this procedure, allowing the PBS to
run off the bottom edge of the slide. For six well slides, tilt slide
down and run the PBS stream across the slide above the wells,
allowing the PBS to run off the bottom edge of the slide.


  6. WASH 1
Place slides in Coplin jars or staining dishes and wash in two
changes of PBS for not less than five minutes or more than ten
minutes each, agitating gently at entry and prior to removal.


  7. CONJUGATE APPLICATION
Remove slides from the wash one at a time, shake off excess PBS,
dry around outside edges if necessary and return each slide to the
moist chamber.  Apply one drop of an appropriate fluorescent
antibody conjugate with counterstain (diluted to its predetermined
proper working dilution) to each well of each slide, making sure that
each well is completely covered.


  8. INCUBATION 2
Incubate in a moist chamber at room temperature (20-25°C) for
30 minutes.  Protect slides from excessive light.


  9. RINSE 2
Remove slides from moist chamber and rinse GENTLY with PBS
using a squeeze wash bottle.  As suggested in step 5., do not
focus PBS stream directly onto the wells.


10. WASH 2
Place slides in Coplin jars or staining dishes and wash in two
changes of PBS for not less than five minutes or more than ten
minutes each, agitating gently at entry and prior to removal.


11. COVERSLIP
Remove slides one at a time from the last PBS wash, shake off
excess PBS and immediately add two to four drops of mounting
medium across the slide.  Tilt slide and rest the edge of the
coverslip against the bottom of the slide allowing the mounting
medium to form a continuous bead between the coverslip and slide.
Gently lower the coverslip from the bottom of the slide to the top,
being careful to avoid air bubbles.  Drain excess mounting medium
by holding the edge of the slide against absorbent paper.  Wipe off
back of slide.
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12. READ
Examine stained slides as soon as possible using a properly
equipped fluorescence microscope.  It is recommended that slides
be examined on the same day they are stained.  If any delay is
anticipated, store slides in the refrigerator (2-8°C) away from direct
light and read the following day.  Do not allow mounting medium to
dry between slide and coverslip.  If drying should occur, add
additional mounting medium or recoverslip slide.


FLUORESCENT INTENSITY GRADING
Fluorescent intensity may be semi-quantitated by following the
guidelines established by the Centers for Disease Control, Atlanta,
Georgia:14


4+ = Maximal fluorescence; brilliant yellow-green.
3+ = Less brilliant yellow-green fluorescence.
2+ = Definite but dull yellow-green fluorescence.
1+ = Very dim subdued fluorescence.


The degree of fluorescent intensity is not clinically relevant and has
only limited value as an indicator of titer.  Differences in fluores-
cence microscope optics, filters and light sources may result in
differences of 1+ or more fluorescent intensity when observing the
same slide using different microscopes.


QUALITY CONTROL
SPECIFICITY
Both a positive and negative antibody control must be included with each
run.  These controls must be examined prior to reading test samples and
should demonstrate the following results:


Negative Control:
Using a negative control serum on Bion COXSACKIEVIRUS B SUBSTRATE
SLIDES, the infected cells should exhibit less than 1+ fluorescence and
appear reddish-orange due to the counterstain.


Positive Control:
Using a positive control serum on Bion COXSACKIEVIRUS B SUBSTRATE
SLIDES, the infected cells should exhibit well defined specific fluorescent
staining at an intensity of 3+ or greater.  With Coxsackievirus B,   20-30%
of the cell population displays a variety of patterns from solid staining of
the entire cell, to speckly staining of some cells, to just the rim of the cell
staining, with the uninfected cells staining reddish-orange due to the
counterstain.


Each control must demonstrate the expected reaction in order to validate
the test.  If the controls fail to appear as described above, the test
results should not be reported and the test should be repeated.  If upon
repeat testing the controls still fail to show the proper reaction, do not
report test results.


SENSITIVITY CONTROL
A titered control included with each run tests substrate sensitivity, as
well as, checks technique, conjugate quality and the microscope optical
system.  The endpoint titer of this control must be determined and there
must not be more than a twofold difference (+/-) in titer from this
determined endpoint.  Each run should include the endpoint dilution, one
twofold or fourfold dilution above and one twofold or fourfold dilution
below the endpoint dilution.  The more concentrated dilution should be
positive and the less concentrated dilution negative.  If the control does
not behave as described, the test results are invalid and the tests should
be repeated.  If the control again fails to show the proper reaction upon
repeat testing, do not report the test results.


READING OF TEST RESULTS
NEGATIVE
A serum dilution is considered to be negative for Coxsackievirus B
antibodies if the cells exhibit less than 1+ fluorescence and appear
reddish-orange due to the counterstain, or if the fluorescence observed
is not the specific staining pattern of Coxsackievirus B.


A sample is considered negative for Coxsackievirus B antibodies if it
exhibits less than 1+ fluorescence at a serum dilution of 1:10 and all
greater dilutions, or if the fluorescence observed is not the specific
staining pattern of Coxsackievirus B.


   ... Negative samples may exhibit fluorescent staining of the infected
cells slightly greater than the negative control, but less than 1+.


   ... Nonspecific staining of all cells observed in some sera at low
dilutions is most likely due to the presence of autoantibodies against
cellular components in either the nucleus or cytoplasm.


   ... Staining of areas other than the viral infected cells should be
interpreted as negative and attention should be directed to specific
steps in the staining method (e.g., RINSE and WASH steps).


POSITIVE
A serum dilution is considered positive for Coxsackievirus B antibodies if
well defined fluorescent staining is observed in the infected cells at an
intensity of 1+ or greater.  With Coxsackievirus B, 20-30% of the cell
population displays a variety of patterns from solid staining of the entire
cell, to speckly staining of some cells, to just the rim of the cell staining.
The number of cells exhibiting a positive staining reaction and the type of
fluorescent staining pattern should closely approximate that seen in the
positive control.


A sample is considered positive for Coxsackievirus B antibodies if it
exhibits the characteristic Coxsackievirus B staining pattern with a
fluorescent intensity of 1+ or greater at a serum dilution of 1:10 or
greater.


NOTE: Each field should contain cells that exhibit no apple-green
fluorescence.  Should most of the cells in the patient test wells
fluoresce apple-green in the nucleus and/or cytoplasm, an
autoimmune staining reaction due to the presence of
autoantibodies should be considered.15,16  It is recommended
that such samples be diluted beyond the interference for better
interpretation.  It is possible that autoantibody staining may mask
specific staining such that an interpretation cannot be made.
Should this occur, test results should be reported as  “Unable to
interpret due to the presence of interfering antibodies.”


TITRATION
If a semi-quantitative titration is performed, the result should be reported
as the reciprocal of the last dilution in which 1+ apple-green fluorescent
intensity of the specific staining pattern is detected.  When reading
fourfold serial dilutions, endpoints can be extrapolated where necessary.


EXAMPLE OF ENDPOINT EXTRAPOLATION:
1:10  = 4+
1:40  = 3+
1:160 = 2+
1:640 = +/-


The extrapolated endpoint is reported as 320.


TROUBLESHOOTING
Possible solutions to problems that may occur in immunofluorescent
assays are discussed in an accompanying brochure entitled “TROUBLE-
SHOOTING IN IMMUNOFLUORESCENCE”.


INTERPRETATION OF RESULTS
Detection of the presence of Coxsackievirus B antibodies indicates a
current or previous infection with Coxsackievirus B.  A significant
(fourfold or greater) increase in titer between acute and convalescent
serum samples usually indicates evidence of a recent or active infection.







  LIMITATIONS OF THE PROCEDURE
  1. Coxsackievirus B antibody test results should be used in conjunc-


tion with information available from clinical evaluation and other
diagnostic information.


  2. A single serological IgG antibody titer to Coxsackievirus B should
not be used as the only criterion for diagnosis.  Paired serum
samples (acute and convalescent) may provide more meaningful
data.


  3. A negative test result does not necessarily rule out current or
recent infection.  The specimen may have been collected too early
in the disease before demonstrable antibody is present.


  4. Lack of significant rise in titer does not exclude the possibility of
recent infection but may indicate an acute phase specimen was
obtained too late.


  5. In some instances, high IgG antibody levels in the first of paired
specimens may prevent the detection of increases in total antibody,
resulting in apparently stationary total antibody titer.


  6. Test results on specimens from immunosuppressed patients and
pregnant women may be difficult to interpret.


  7. Positive test results may not be valid in persons who have received
blood transfusions or various blood products within the past
several months.


  8. Antinuclear antibodies (ANA) present in serum may interfere with
the Coxsackievirus B IFA test.  They can be differentiated from
Coxsackievirus B staining in that ANAs stain the nuclei in all cells;
whereas, Coxsackievirus B antibodies exhibit staining only in the
20-30% infected cells.15


  9. Cytoplasmic fluorescence in the majority of the cells may be due to
the presence of antimitochondrial antibodies (AMA) often seen in
primary biliary cirrhosis.16  They can be differentiated from the
specific antigen staining in that AMA will stain the cytoplasm of all
cells; whereas, Coxsackievirus B antibodies exhibit staining in only
the 20-30% infected cells.


10. Positive test results from cord blood or neonates should be
interpreted with caution.  The presence of Coxsackievirus B IgG
antibodies in cord blood is usually the result of passive transfer
from mother to the fetus.  A negative test, however, may be useful
in excluding possible infection.  The method of choice to diagnose
Enterovirus infection is viral isolation from a normally sterile body
site such as blood, CSF, brain or liver.8


11. Endpoint reactions may vary between laboratories due to
differences in type or condition of fluorescence microscope
employed, diluting apparatus, as well as the experience level of
personnel performing the assay.


12. If both the positive and negative control substrate cells are not
visible when viewed using the fluorescence microscope, it may be
necessary to replace or realign the light source and check the
specific filters.


13. Cell culture substrate slides may exhibit nonspecific fluorescence
due to contamination of antibodies or PBS rinse-wash solutions
with bacteria or fungi.  It is very important that personnel reading
the staining results have experience in fluorescence microscopy.


SPECIFIC LIMITATIONS OF THE COXSACKIEVIRUS B ASSAY
Homotypic IgG antibody persist for many years post infection.  Addition-
ally, it has been documented that IgG antibody titers can be boosted by
reinfection with the same Coxsackievirus serotype or by heterotypic
responses elicited by other Coxsackieviruses or related Enteroviruses.7


In most cases, especially where paired sera are available, testing for IgG
specific antibodies seems to be sufficient for the serological diagnosis of
a Coxsackievirus B infection.


SPECIFIC PERFORMANCE CHARACTERISTICS
Bion COXSACKIEVIRUS B ANTIGEN SUBSTRATE SLIDES have been
evaluated for the presence of specific Coxsackievirus B antigen using
commercial monoclonal antisera.  In each case, positive reactions were
identified with the Coxsackievirus B infected cell cultures when stained
with its corresponding antisera.  Also, there was no cross-reactivity
with other specific viral or chlamydial monoclonal antisera and the
Coxsackievirus B antigen.17


Each laboratory should determine its own performance characteristics
using all reagents assembled to perform the IFA test.
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STORAGE AND STABILITY
The Bion DIRECT IDENTIFICATION ANTIGEN CONTROL SLIDES are
stable in sealed foil pouches at 8°C or lower      until labeled expiration
date.


WARNINGS AND PRECAUTIONS
  1. For in vitro diagnostic use. Thus, only staff trained in methods of in


vitro diagnostics may perform this test.
  2. Substrate slides are for single use only and must not be used more


than once.
  3. Use with non-Bion reagents could result in erroneous results.
  4. Care should be taken when handling substrate slides due to sharp


edges.
  5. These slides are a control reagent not to be used to test human serum.
  6. The antigen control slides have been fixed and contain no detectable


live viral or chlamydial agents.  However, they should be handled
and disposed of as any potentially biohazardous laboratory material.


  7. Do not remove slides from pouches until ready for testing.  Do not use
if pouch has been punctured, as indicated by a flat pouch.


  8. Antigen substrate slides should be brought to room temperature
(20-25°C) prior to use.


  9. Abnormal test results may be seen if the antigen control slides are
allowed to dry during the staining procedure.


 10. Refrigeration (2-8°C) of antigen control slides immediately upon
arrival will insure stability until labeled expiration date.


 12. Antigen control slides should not be used beyond stated expiration date.
 13. Avoid microbial contamination of all reagents involved in the testing


procedure or incorrect results may occur.
 14. Incubation times or temperatures other than those specified may give


erroneous results.
 15. Reusable glassware must be washed and thoroughly rinsed free of


detergents.
 16. Care should be taken to avoid splashing or generation of aerosols.
 17. Previously frozen specimens after thawing should be thoroughly


mixed prior to testing. It is recommended that sera is freeze thawed
no more than one time. If repeated testing is required, it is suggested
that specimen be aliquoted.


 18. Patient samples, as well as all materials coming into contact with
them, should be handled at the Biosafety Level 2 as recommended
for any potentially infectious human serum or blood specimen in the
CDC/NIH manual “Biosafety in Microbiological and Biomedical
Laboratories”, 1984 Edition.  Never pipette by mouth.  Avoid contact
with skin and mucous membranes.


PROCEDURE
The recommended procedure of the antiserum manufacturer should be
observed.  The following methods are general procedures.  Incubation
times and temperatures may vary between manufacturer.  The
recommended wash time will vary according to the type of antiserum
being used (i.e., monoclonal or polyclonal).  Detailed descriptions of
immunofluorescence techniques may be found in the references listed in
the bibliography.2,3,4,10,11


There are two general methods for fluorescence staining applicable to the
Bion DIRECT IDENTIFICATION ANTIGEN CONTROL SLIDE:


A. Direct Immunofluorescence Staining Method, and
B. Indirect Immunofluorescence Staining Method.


The major procedural difference between the direct and indirect
technique, is that only one antibody is required in the direct method;
whereas, both a primary and secondary antibody are required in the
indirect method.


MATERIALS PROVIDED
Lot Number provided on label.
Bion ADENOVIRUS ANTIGEN CONTROL SLIDE; or
Bion CHLAMYDIA - INCLUSIONS ANTIGEN CONTROL SLIDE; or
Bion CHLAMYDIA - ELEMENTARY BODIES ANTIGEN CONTROL
    SLIDE; or
Bion CYTOMEGALOVIRUS ANTIGEN CONTROL SLIDE; or
Bion ENTEROVIRUS PANEL (COXSACKIE B5, ECHO 11, POLIO 3)
     ANTIGEN CONTROL SLIDE; or
Bion HERPES SIMPLEX VIRUS TYPES 1 & 2 ANTIGEN CONTROL
    SLIDE; or
Bion INFLUENZA A & INFLUENZA B VIRUS ANTIGEN CONTROL SLIDE; or
Bion MEASLES (RUBEOLA) VIRUS ANTIGEN CONTROL SLIDE; or
Bion MUMPS VIRUS ANTIGEN CONTROL SLIDE; or
Bion PARAINFLUENZA VIRUS TYPES 1, 2 & 3 ANTIGEN CONTROL
    SLIDE; or
Bion RESPIRATORY SYNCYTIAL VIRUS ANTIGEN CONTROL SLIDE; or
Bion VARICELLA ZOSTER VIRUS ANTIGEN CONTROL SLIDE.


INTENDED USE
The Bion DIRECT IDENTIFICATION ANTIGEN CONTROL SLIDES are intended for
use as quality control reagents.  These slides are used to establish specificity of
viral, chlamydial, or any other antigen reagents used in direct or indirect immunoassay
identification systems to identify the presence or absence of a specific microbial
antigen and as an indicator of fluorescence microscope performance.


SUMMARY AND EXPLANATION
Immunofluorescence techniques are increasingly being used in diagnostic virology
because of the current importance of rapid results and the improved availability of
commercial reagents.  Either direct or indirect immunofluorescence is frequently
utilized to detect viral or chlamydial antigens early in tissue culture isolation, or directly
from the clinical specimens.  One advantage of this method is that viral or chlamydial
antigens may be demonstrated late in infection after infectious virus or chlamydial
agent is no longer present or is neutralized by the patient’s antibodies.1


It is important that the laboratory establish an appropriate method for controlling the
reagents being used to identify the presence of viral or chlamydial antigens.  This
procedure should include the use of cells infected with the specific antigen under
consideration, along with uninfected cells, if used, of the same type.2,3,4


Methods used for the detection of viral antigens in clinical specimens include Electron
Microscopy (EM) and Immunoelectron Microscopy (IEM),
Counterimmunoelectrophoresis (CIE), Immunofluorescence (IF) and
Immunoperoxidase (IP) staining, Radioimmunoassays (RIA) and Enzyme-linked
immunoassays (EIA), and DNA probe techniques.5,6  Of these, EM and IEM require
expensive instrumentation, considerable time and have a low sensitivity.  CIE is less
expensive and timely, but also has a low sensitivity.  IF and IP are rapid, fairly
sensitive and are best suited for the detection of antigens localized on the surface of,
or within, infected cells.  RIA, EIA and DNA probes, although very sensitive and used
in research studies, have not been widely applied to routine diagnoses because of the
limited availability of suitable commercial reagents.


PRINCIPLES OF THE PROCEDURE
Direct immunoassay identification is represented by the immunofluorescent
antibody method introduced by Coons, et al and Coons and Kaplan.7,8


It is a one-step procedure in which a specific conjugated antiserum is
reacted with the antigen substrate.  If the antigen is present, the
conjugated antiserum will bind to it, forming a stable antigen-antibody
complex having a bright apple-green fluorescence when viewed with a
properly equipped fluorescence microscope.


The indirect immunoassay identification is represented by the
immunofluorescent antibody method introduced by Weller and Coons.9


It is a two-step procedure in which a specific (unconjugated) primary
antiserum is reacted with the antigen substrate.  If the antigen is present,
the antiserum will bind to it, forming a stable antigen-antibody complex.
This complex is visualized by adding a conjugated secondary antiserum
which binds with the initial antigen-antibody complex resulting in a
positive reaction of bright apple-green fluorescence when viewed with a
properly equipped fluorescence microscope.


REAGENTS
Bion DIRECT IDENTIFICATION ANTIGEN CONTROL SLIDES are individually
foil-wrapped slides with wells containing microorganisms alone or with
tissue culture cells infected with a specific viral or chlamydial agent in
addition to wells containing only the uninfected tissue culture cells.
The infected tissue culture cells serve as a positive control, and the
uninfected tissue culture cells serve as a negative control. The specific
microbial antigen is identified on the product label.
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PRODUCT AVAILABILITY
For Bion Enterprises, Ltd. (Bion) Product Availability for Direct Identification
Antigen Control Slides, see back page.


NOTE CHANGES:
Fluorescent Staining Patterns section - removed Respiratory  Panel (Ad, Inf A & B, Para 1, 2, 3,
RSV)
Product Availability section - removed product code QRP-6314, Respiratory Panel Antigen
Control Slide







MATERIALS REQUIRED BUT NOT PROVIDED
  1. Phosphate Buffered Saline (PBS)
  2. Mounting medium
  3. Pasteur pipettes and bulbs
  4. Moist chamber
  5. Plastic squeeze wash bottle
  6. Coplin jars or staining dishes with slide rack
  7. 24 x 60 mm #1 coverslips
  8. Felt tip marking pen
  9. Fluorescence microscope with a mercury or tungsten-halogen light


source, a 390-490 nm excitation filter and 515-520 nm barrier filter,
and optics to give an approximate total magnification of 200X or
250X.  The excitation wavelength is 490 nm and the emission
wavelength is 520 nm.


A. DIRECT IMMUNOFLUORESCENCE ASSAY


ADDITIONAL MATERIALS REQUIRED BUT NOT PROVIDED
Fluorochrome conjugated antiserum (specific for the corresponding
antigen on the Antigen Control Slide).


DIRECT TEST PROCEDURE


  1. SLIDE PREPARATION
Remove whichever control slides are required from the
refrigerator or freezer and allow to equilibrate to room
temperature (20-25°C) for at least five minutes.
Remove slides from sealed foil pouches being careful
not to touch the antigen surface.  Identify each slide
using a felt tip marking pen.


  2. CONJUGATE APPLICATION
Using a Pasteur pipette or dropper bottle, as available,
apply one drop (20-50 µl) of the corresponding
fluorochrome conjugated antiserum under evaluation to
both the positive and negative wells on the control slide.
Do not touch the antigen surface with the pipette or
dropper tip.


  3. INCUBATION
Incubate in a moist chamber at room temperature (20-25°C)
for 30 minutes.  Protect from excessive light.


NOTE: THE ANTIGEN MUST NOT BE ALLOWED TO
DRY DURING ANY OF THE FOLLOWING
STEPS.  Nonspecific binding may occur if the
reagent is allowed to dry on the slide.


  4. RINSE
Remove slides from the moist chamber and rinse
GENTLY with PBS using a squeeze wash bottle.  Do not
focus PBS stream directly onto the wells.  Tilt the slide
down and run the PBS stream across the slide above
the wells, allowing the PBS to run off the bottom edge of
the slide.


  5. WASH
Place slides in Coplin jars or staining dishes and wash
in PBS for not less than one minute or more than two
minutes, agitating gently at entry and prior to removal.


  6. COVERSLIP
Remove slides one at a time from the PBS wash, shake
off excess PBS and immediately add a small amount of
mounting medium to each well.  Gently coverslip the
slide being careful to avoid air bubbles.  Drain excess
mounting medium by holding the edge of the slide
against absorbent paper.  Wipe off back of slide.


  7. READ
Examine stained slide as soon as possible using a
properly equipped fluorescence microscope.  It is
recommended that slides be examined on the same day
they are stained.  If any delay is anticipated, store slides
in the refrigerator (2-8°C) away from direct light and
read the following day.  Do not allow mounting medium
to dry between slide and coverslip.  If drying should
occur, add additional mounting medium or
re-coverslip slide.


B. INDIRECT IMMUNOFLUORESCENCE ASSAY


ADDITIONAL MATERIALS REQUIRED BUT NOT PROVIDED
  1. Primary antiserum (specific for the corresponding antigen in the


Control Slide)
  2. Fluorochrome conjugated secondary antiserum (corresponding


with the primary antibody)


INDIRECT TEST PROCEDURE


  1. SLIDE PREPARATION
Remove whichever control slides are required from the
refrigerator or freezer and allow to equilibrate to room
temperature (20-25°C) for at least five minutes.
Remove slides from sealed foil pouches being careful
not to touch the antigen surface.  Identify each slide
using a felt tip marking pen.


  2. PRIMARY ANTISERA APPLICATION
Using a Pasteur pipette or dropper bottle, as available,
apply one drop (20-50 µl) of the corresponding primary
antiserum under evaluation to both the positive and
negative wells on the control slide.  Do not touch the
antigen surface with the pipette or dropper tip.


  3. INCUBATION 1
Incubate in a moist chamber at room temperature
(20-25°C) for 30 minutes.


NOTE: THE ANTIGEN MUST NOT BE ALLOWED TO
DRY DURING ANY OF THE FOLLOWING
STEPS.  Nonspecific binding may occur if the
reagent is allowed to dry on the slide.


  4. RINSE 1
Remove slides from moist chamber and rinse GENTLY
with PBS using a squeeze wash bottle.  Do not focus the
PBS stream directly onto the wells.  Tilt the slide down
and run the PBS stream across the slide above the
wells, allowing the PBS to run off the bottom edge of the
slide.


  5. WASH 1
Place slides in Coplin jars or staining dishes and wash
in two changes of PBS for not less than five minutes or
more than ten minutes each, agitating gently at entry
and prior to removal.


  6. CONJUGATE APPLICATION (SECONDARY ANTISERA)
Remove slides from PBS wash one at a time, shake off
excess PBS, dry around the outside edges if necessary
and return each slide to the moist chamber.  Apply one
drop (20-50 µl) of the appropriate fluorochrome
conjugated secondary antiserum to each well of the
appropriate slide, making sure that each well is
completely covered.
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  7. INCUBATION 2
Incubate in a moist chamber at room temperature (20-25°C)
for 30 minutes.  Protect slides from excessive light.


  8. RINSE 2
Remove slides from moist chamber and rinse GENTLY with
PBS using a squeeze wash bottle.  As suggested in Step 4.,
do not focus the PBS stream directly onto the wells.


  9. WASH 2
Place slides in Coplin jars or staining dishes and wash in two
changes of PBS for not less than five minutes or more than
ten minutes each, agitating gently at entry and prior to
removal.


10. COVERSLIP
Remove slides from the last PBS wash one at a time, shake
off excess PBS and immediately add a small drop of mounting
media to each well.  Gently coverslip the slide being careful to
avoid air bubbles.  Drain excess mounting medium by holding
the edge of the slide against absorbent paper.  Wipe off back
of slide.


11. READ
Examine the slide as soon as possible using a properly
equipped fluorescence microscope.  It is recommended that
slides be examined on the same day they are stained.  If any
delay is anticipated, store slides in the refrigerator (2-8°C)
away from direct light and read the following day.  Do not
allow mounting medium to dry between slide and coverslip.  If
drying should occur, add additional mounting medium or
recoverslip slide.


READING OF TEST RESULTS
NEGATIVE
A negative reaction in the positive well is indicated by a lack of apple-
green fluorescence when viewed with a fluorescence microscope with
the cells appearing reddish-orange due to the counterstain.  This
reaction indicates that the antisera under evaluation does not react with
the cells containing the specific antigen.  This reaction, when observed
in the negative, uninfected cell culture well, indicates that the antiserum
under evaluation does not react nonspecifically with the cells containing
the specific antigen.


POSITIVE
A positive reaction is indicated by the appearance of specific apple-
green fluorescent antibody staining patterns in the infected cells when
viewed with a fluorescence microscope.  This reaction, when observed
in the positive, infected cell culture well, indicates that the antiserum
under evaluation has reacted specifically with its target antigen.  In the
negative well, the uninfected cell cultures should appear reddish-orange
due to the counterstain indicating that the antisera under evaluation
does not react nonspecifically with the cells containing the specific
antigen.


NOTE: As each positive well contains 10-50% infected cells mixed
with uninfected cells, only 10-50% of the cells should exhibit
the specific fluorescent antibody staining pattern, with the
uninfected cells appearing reddish-orange due to the counter-
stain.


Each control must demonstrate the expected reaction in order to
validate the test.  Descriptions of fluorescent antibody staining
patterns that are observed with some monoclonal antiserums
can be found in TABLE 1 - FLUORESCENT ANTIBODY STAINING PAT-
TERNS IN DIRECT IDENTIFICATION ANTIGEN CONTROL SLIDES.  These
patterns may vary with different manufacturers’ antiserums.  If the
controls fail to react as described, the test results should not be
reported and the test should be repeated.
If upon repeat testing the controls still fail to show the proper reaction,
do not report test results.


TROUBLESHOOTING
Possible solutions to problems that may occur in immunofluorescent
assays are discussed in an accompanying brochure entitled
“TROUBLESHOOTING  IN  IMMUNOFLUORESCENCE”.


LIMITATIONS OF THE PROCEDURE
  1. Bion Direct Identification Control slides are prepared using defined


viral or chlamydial strains. Monoclonal antibody reagents are also
prepared using defined viral or chlamydial strains and may not
detect, or detect with less sensitivity, all antigenic variants.


  2. Intensity of reaction may vary between laboratories due to
differences in type or condition of fluorescence microscope
employed, assay procedure used, as well as the experience
level of personnel performing the assay.


  3. If both the positive and negative control substrate cells are not
visible when viewed using the fluorescence microscope, it may be
necessary to replace or realign the light source or check the
specific filters being used.


  4. Control wells may exhibit nonspecific fluorescence due to
contamination of the antiserum or PBS rinse-wash solutions with
bacteria or fungi.  It is very important that personnel reading the
staining results have experience in fluorescence microscopy.


  5. The longer wash times used with polyclonal antibodies may yield
falsely negative results when used with monoclonal antibodies.
The recommended procedure of the antiserum manufacturer must
therefore be strictly adhered to.


  6. Inherent in the manufacture of these products, an occasional mix of
material may occur (i.e. a few positive cells in the negative well).
As a reagent control, these slides will still indicate the specificity of
monoclonal antibody reagents and the performance of
fluorescence microscopes.


SPECIFIC PERFORMANCE CHARACTERISTICS
Bion DIRECT IDENTIFICATION ANTIGEN CONTROL SLIDES have been
evaluated for the presence or absence of specific microbial antigens in
positive and negative cell cultures using commercial monoclonal and/or
polyclonal antisera.  In each case, positive reactions were identified with
the specific antigen when stained with its corresponding antibody. There
was no cross-reactivity observed between the antigen infected or
uninfected cell cultures when they were reacted with monoclonal or
polyclonal antisera not specific for that particular antigen.12
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TABLE 1 - FLUORESCENT ANTIBODY STAINING PATTERNS IN DIRECT IDENTIFICATION ANTIGEN CONTROL SLIDES


NOTE: Fluorescent staining patterns obtained from the use of specific monoclonal antisera may vary somewhat from manufacturer to
manufacturer and, therefore, may not correspond exactly to the description given below.


ANTIGEN FLUORESCENT PATTERNS IN INFECTED CELLS


Adenovirus Individual cells with intensely stained nuclear speckles and somewhat weaker cytoplasmic staining.


Chlamydia, LGV-1 (Inclusions)
Staining of intracytoplasmic inclusion bodies near nucleus and pinpoint Elementary Bodies on and
between cells.


Chlamydia (Elementary Bodies) Staining of pinpoint Elementary Bodies on and between cells.


Cytomegalovirus
Cells with staining of intranuclear inclusions (Early Antigen) surrounded by cells with diffuse
homogeneous nuclear staining of varying intensity (Immediate Early Antigen).


Herpes Simplex Type 1
Groups of cells with large intranuclear inclusion staining; or, groups of cells with web-like
membranous cytoplasmic staining; or with both membranous cytoplasmic and nuclear staining.


Herpes Simplex Type 2
Groups of cells with large intranuclear inclusion staining; or, groups of cells with web-like
membranous cytoplasmic staining; or with both membranous cytoplasmic and nuclear staining.


Influenza A Speckled staining in the nucleus alone or in both the nucleus and cytoplasm.


Influenza B Speckled staining in the nucleus alone or in both the nucleus and cytoplasm.


Measles Virus (Rubeola) Cytoplasmic granules in small cell patches or multinucleated giant cells.


Mumps Virus Fine and coarse staining of cytoplasmic particles in small patches of individual cells.


Parainfluenza Type 1
Fine and coarse staining of cytoplasmic speckles scattered throughout the cell sheet without
appearing to alter the cell morphology.


Parainfluenza Type 2 Staining of coarse speckles in cytoplasm contained in cellular plaques.


Parainfluenza Type 3
Fine and coarse staining speckles in cytoplasm appearing like dust across the cells without
disturbing the cell morphology.


Poliovirus Type 3 Solid staining of the entire cell, to speckly staining of some cells, to just the rim of the cell staining.


Respiratory Syncytial Virus Particulate cytoplasmic staining of infected cells in small syncytial masses.


Varicella Zoster Virus Cellular patches of fine, webby membranous cytoplasmic staining.


PRODUCT AVAILABILITY
 The following DIRECT IDENTIFICATION ANTIGEN CONTROL SLIDES are available
 individually from Bion Enterprises, Ltd. (Bion):


 Antigen Control Slides Code No.
  Adenovirus QAD-3102
* Chlamydia - Inclusions QCH-4102
* Chlamydia - Elementary Bodies QCHE-4502
* Cytomegalovirus QCM-2002
   Enterovirus Panel including Coxsackie B5, QEP-6604
      Echovirus 11 and Poliovirus Type 3
   Herpes Simplex Virus Types 1 and 2 QHS-3504
   Influenza A and Influenza B Virus QAB-1504
   Measles (Rubeola) Virus QME-6002
   Mumps Virus QMU-8002
   Parainfluenza Virus Types 1, 2 and 3 QP-8506
  Respiratory Syncytial Virus QRS-9002
  Varicella Zoster Virus QVZ-7002


 * Not         Marked
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INTENDED USE
The Bion EBV-VCA ANTIGEN SUBSTRATE SLIDES may be used as the
antigenic substrate in indirect fluorescent antibody assays for the qualitative
and/or semi-quantitative determination of  IgG or IgM EBV-VCA antibodies in
human serum.  Bion EBV-VCA ANTIGEN SUBSTRATE SLIDES are
intended for use as an aid in the diagnosis of primary infection (Infectious
Mononucleosis), reinfection or reactivation of the latent virus and as a
determination of immunological experience with EBV.


SUMMARY AND EXPLANATION
The Epstein-Barr Virus (EBV) was first detected and described by Epstein, Barr and
Achong in electron-microscopic studies of lymphoblastoid cultures obtained from
patients with Burkitt’s Lymphoma.1,2  The etiologic role of EBV in Infectious
Mononucleosis (IM) was first reported in 1968 and has since been well documented to
be the causative agent.3,4,5  Infection with EBV results in the expression of several viral
proteins to which the host responds with appropriate antibodies.  One of these viral
proteins is the Viral Capsid Antigen (VCA).


Although the heterophile antibody response is relatively specific for IM, it has been
observed that most children and up to 10% of adult patients fail to develop
heterophile antibodies.6  Cytomegalovirus and Toxoplasma gondii also produce
infectious mononucleosis-like disease which is often clinically indistinguishable
from EBV Infectious Mononucleosis.  Testing for EBV specific antibodies should be
performed in all cases of infectious mononucleosis-like disease and especially
those that are heterophile negative.


Elevated antibody titers to EBV-VCA develop in patients with Burkitt’s Lymphoma,
Nasopharyngeal Carcinoma, and EBV Infectious Mononucleosis.  A high incidence
of elevated titers is also found in Hodgkin’s Disease, Lymphocytic Leukemia,
Systemic Lupus Erythematosus, Sarcoidosis, and Izumi Fever.7,8,9


Many symptomatic patients have already reached peak titers of IgG to EBV-VCA
by the time they consult their physicians, and further increases cannot be
demonstrated.10  Testing for IgM specific EBV-VCA antibodies should be done in
these cases.  Methods for EBV-VCA antibody detection include the Radioimmunoassay
(RIA), Enzyme-Linked Immunosorbent Assay (ELISA), and Immunofluorescence
Assay (IFA).11  The RIA and ELISA are not able to dependably differentiate between
specific and nonspecific reactions.  However, the localization of the antigen-antibody
reaction can be visualized with the IFA test, thus allowing the specific antigen-antibody
reaction to be recognized by the morphology of the fluorescence staining.11


PRINCIPLE OF THE IFA PROCEDURE
The Bion EBV-VCA ANTIGEN SUBSTRATE SLIDES may be utilized in the indirect
fluorescent antibody assay method first described by Weller and Coons13 and further
developed by Riggs, et al.14  The procedure is carried out in two basic reaction steps:


Step 1 - Human serum is reacted with the antigen substrate.  Antibodies, if present,
will bind to the antigen forming stable antigen-antibody complexes.  If no
antibodies are present, the complexes will not be formed and serum
components will be washed away.


Step 2 - Fluorescein labeled antihuman IgG (or IgM) antibody is added to the
reaction site which binds with the complexes formed in step one.  This
results in a positive reaction of bright apple-green fluorescence when
viewed with a properly equipped fluorescence microscope.  If no
complexes are formed in step one, the fluorescein labeled antibody will be
washed away, exhibiting a negative result.


REAGENTS
Bion EBV-VCA ANTIGEN SUBSTRATE SLIDES are individually foil-wrapped twelve well
slides with a mixture of Epstein-Barr Virus (P3HR1 strain) infected and uninfected
lymphocytic cells fixed onto each well.  Each well contains an average of 10%
infected cells per 200X field.


STORAGE AND STABILITY
The Bion EBV-VCA ANTIGEN SUBSTRATE SLIDES are stable in sealed foil
pouches at 8°C or lower    until labeled expiration date.


EBV-VCA
ANTIGEN SUBSTRATE SLIDE


WARNINGS AND PRECAUTIONS


  5. The antigenic substrates have been fixed and contain no detectable live
Epstein-Barr Virus.  However, they should be handled and disposed of as any
potentially biohazardous laboratory material.


  6. Do not remove slides from pouches until ready for testing.  Do not use if
pouch has been punctured, as indicated by a flat pouch.


  7. Antigen substrate slides should be brought to room temperature (20-25°C)
prior to use.


  8. Abnormal test results may be seen if the antigen substrate slides are allowed
to dry during the staining procedure.


  9. Refrigeration (2-8°C) of antigen substrate slides immediately upon arrival will
insure stability until labeled expiration date.


10. Antigen substrate slides should not be used beyond stated expiration date.
11. Avoid microbial contamination of all reagents involved in the testing procedure


or incorrect results may occur.
12. Incubation times or temperatures other than those specified may give


erroneous results.
13. Reusable glassware must be washed and thoroughly rinsed free of detergents.
14. Care should be taken to avoid splashing or generation of aerosols.
15. Previously frozen specimens after thawing should be thoroughly mixed prior to


testing. It is recommended that sera is freeze thawed no more than one time. If
repeated testing is required, it is suggested that specimen be aliquoted.


16. Patient samples, as well as all materials coming into contact with them, should
be handled at the Biosafety Level 2 as recommended for any potentially
infectious human serum or blood specimen in the CDC/NIH manual
“Biosafety in Microbiological and Biomedical Laboratories”, 1984 Edition.
Never pipette by mouth.  Avoid contact with skin and mucous membranes.


SPECIMEN COLLECTION
Blood should be collected fasting or at least one hour after meals to avoid lipemic
serum, as excess lipids may produce a “film” over the substrate.  Aseptically collect
5-8 ml of blood by venipuncture.  Allow the blood to clot at room temperature (20-25°C)
before separating serum to avoid hemolysis which could interfere with test results.
Specimens should be stored refrigerated at 2-8°C and tested within one week of
collection.  Long term storage should be at -20°C in aliquots to avoid repeated
freezing and thawing.  Do not store in self-defrosting freezer.


Avoid using contaminated sera as they may contain proteolytic enzymes which will
digest the substrate.  It is unnecessary to heat inactivate serum specimens prior
to testing; however, sera that have been heat inactivated may be used.


When testing paired samples to look for evidence of recent infection, the acute
specimen should be obtained as soon as possible after onset of illness and the
convalescent specimen obtained 7-14 days later.  Acute and convalescent
specimens must be tested simultaneously, in the same assay, looking for a
significant change in antibody titer between the paired sera.  If the first specimen
is obtained too late during the course of the infection, a significant rise in the
antibody titer may not be detected.


PROCEDURE
Detailed descriptions of indirect immunofluorescence techniques may be found
in the references listed in the bibliography.14,15,16


MATERIALS PROVIDED
Bion EBV-VCA ANTIGEN SUBSTRATE SLIDES.
Lot Number provided on label.


MATERIALS AVAILABLE FROM Bion
  1. Fluorescent Antibody Conjugate with 0.1% Evans Blue counterstain
  2. Epstein-Barr Virus (VCA) Positive Human Control Serum
  3. Epstein-Barr Virus (VCA) Negative Human Control Serum
  4. Phosphate Buffered Saline (PBS)
  5. Mounting Medium


MATERIALS REQUIRED BUT NOT PROVIDED
  1. Disposable test tubes (12 x 75 mm or comparable) and rack
  2. Disposable serological pipettes
  3. Calibrated pipettes to deliver 50 μl, 100 μl and 200 μl with disposable pipette tips
  4. Pasteur pipettes and bulbs
  5. Moist chambers
  6. Plastic squeeze wash bottle
  7. Coplin jars or staining dishes with slide racks
  8. 24 x 60 mm #1 coverslips
  9. Felt tip marking pen
10. Fluorescence microscope equipped with a mercury or tungsten-halogen light


source, a 390-490 nm excitation filter and 515-520 nm barrier filter, and
optics to give a total magnification of 200X or 250X.  The excitation
wavelength of FITC is 490 nm and the emission wavelength is 520 nm.
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PRODUCT AVAILABILITY
The following Epstein-Barr Viris (VCA) Antigen Substrate Slides are available
individually from Bion Enterprises, Ltd. (Bion):


Antigen Substrate Slides Code No.
EBV-VCA (Epstein-Barr Virus Viral Capsid Antigen)      EB-5012
           Number of Tests      12-Well
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TEST PROCEDURE
  1. SPECIMEN PREPARATION


Screening:
Each laboratory should establish its own protocol for the preparation
of serum screening dilutions.  Most indirect fluorescent antibody
staining procedures utilize a 1:10 dilution of each patient’s serum
which is prepared by adding 0.05 ml (50 μl) of the patient’s serum to
0.45 ml of PBS.


NOTE: If testing for IgM specific antibodies using an IgM specific
fluorochrome conjugate, each patient serum specimen must
be pre-treated to remove any IgG interference by separating
the IgM from the IgG, and then running the screening test on
the IgM eluate.  Suggested methodologies are ion exchange
chromatography17 or IgG immunoprecipitation.18,19


Semi-quantitation:
Serum dilutions are utilized to measure antibody titer.  Each
laboratory should establish its own titering protocol.  The selection of
either twofold or fourfold dilution procedures depends upon the
experience level and training of the individual(s) reading the
fluorescent antibody assay.


The following fourfold serial titration is suggested for IgG testing:


a. Prepare a 1:10 dilution of each patient’s serum by adding 0.05 ml
(50 μl) of patient’s serum to 0.45 ml of PBS in tube #1.


b. Add 0.3 ml PBS to tubes #2, #3, #4, and #5.


c. Using a 100 μl pipette, transfer 0.1 ml (100 μl) from tube #1 to
tube #2.  Mix.  Using a new tip for each dilution, transfer 0.1 ml
(100 μl) from the second tube to the third, from the third tube to
the fourth, and from the fourth tube to the fifth, mixing after each
transfer.


The following twofold titration is suggested for IgM testing:


a. Prepare a 1:10 dilution of each patient’s serum using one of the
treatment methodologies mentioned in the “Screening NOTE”
above.  This will be designated as tube #1.


b. Add 0.2 ml PBS to tubes #2, #3, #4, and #5.


c. Using a 200 μl pipette, transfer 0.2 ml (200 μl) from tube #1 to
tube #2.  Mix.  Using a new tip for each dilution, transfer 0.2 ml
(200 μl) from the second tube to the third, from the third tube to
the fourth, and from the fourth tube to the fifth, mixing after each
transfer.


These titrations will have the following dilutions:


Fourfold Twofold
Tube #1 = 1:10 Tube #1 = 1:10
Tube #2 = 1:40 Tube #2 = 1:20
Tube #3 = 1:160 Tube #3 = 1:40
Tube #4 = 1:640 Tube #4 = 1:80
Tube #5 = 1:2560 Tube #5 = 1:160


  2. SLIDE PREPARATION
Remove reagents and as many slides as are required from the
refrigerator or freezer and allow to equilibrate to room temperature
(20-25°C) for at least five minutes.  Remove slides from sealed foil
pouches being careful not to touch the antigen surface.  Identify
each slide using a felt tip marking pen.


  3. SPECIMEN APPLICATION
Using separate Pasteur pipettes, apply one drop (20-30 μl) of the
positive control, one drop (20-30 μl) of the negative control and one
drop (20-30 μl) of each patient serum dilution to individual wells of
the slide.  Do not touch the antigen surface with the pipette while
dropping.  Do not allow drops to mix, as cross contamination of
samples between wells could cause erroneous results.


  4. INCUBATION 1
Incubate in a moist chamber at room temperature (20-25°C) for
30 minutes.  THE ANTIGEN MUST NOT BE ALLOWED TO DRY
DURING ANY OF THE FOLLOWING STEPS.  Nonspecific binding
may occur if the reagent is allowed to dry on the slide.


NOTE: For IgM testing, incubate the substrate slides in a moist
chamber at 35-37°C for 90 minutes.


  5. RINSE 1
Remove slides from moist chamber and rinse GENTLY with PBS
using a squeeze wash bottle.  Do not focus the PBS stream directly
onto the wells.  To prevent cross contamination tilt slide first toward
wells 1-6 and, running a PBS stream along the midline of the slide,
allow the PBS to run off the top edge of the slide.  Then, tilt the slide
toward wells 7-12 and repeat this procedure, allowing the PBS to
run off the bottom edge of the slide.


  6. WASH 1
Place slides in Coplin jars or staining dishes and wash in two
changes of PBS for not less than five minutes or more than ten
minutes each, agitating gently at entry and prior to removal.


  7. CONJUGATE APPLICATION
Remove slides from the wash one at a time, shake off excess PBS,
dry around outside edges if necessary and return each slide to the
moist chamber.  Apply one drop of an appropriate fluorescent
antibody (IgG or IgM) conjugate with counterstain (diluted to its
predetermined proper working dilution) to each well of each slide,
making sure that each well is completely covered.


  8. INCUBATION 2
Incubate in a moist chamber at room temperature (20-25°C) for
30 minutes.  Protect slides from excessive light.


NOTE: For IgM testing, incubate in a moist chamber at 35-37°C for
60 minutes.


  9. RINSE 2
Remove slides from moist chamber and rinse GENTLY with PBS
using a squeeze wash bottle.  As suggested in step 5., do not focus
PBS stream directly onto the wells.


10. WASH 2
Place slides in Coplin jars or staining dishes and wash in two
changes of PBS for not less than five minutes or more than ten
minutes each, agitating gently at entry and prior to removal.


11. COVERSLIP
Remove slides one at a time from the last PBS wash, shake off
excess PBS and immediately add two to four drops of mounting
medium across the slide.  Tilt slide and rest the edge of the
coverslip against the bottom of the slide allowing the mounting
medium to form a continuous bead between the coverslip and slide.
Gently lower the coverslip from the bottom of the slide to the top,
being careful to avoid air bubbles.  Drain excess mounting medium
by holding the edge of the slide against absorbent paper.  Wipe off
back of slide.


12. READ
Examine stained slides as soon as possible using a properly
equipped fluorescence microscope.  It is recommended that slides
be examined on the same day they are stained.  If any delay is
anticipated, store slides in the refrigerator (2-8°C) away from direct
light and read the following day.  Do not allow mounting medium to
dry between slide and coverslip.  If drying should occur, add
additional mounting medium or recoverslip slide.


FLUORESCENT INTENSITY GRADING
Fluorescent intensity may be semi-quantitated by following the guidelines
established by the Centers for Disease Control, Atlanta, Georgia:20


4+ = Maximal fluorescence; brilliant yellow-green.
3+ = Less brilliant yellow-green fluorescence.
2+ = Definite but dull yellow-green fluorescence.
1+ = Very dim subdued fluorescence.


The degree of fluorescent intensity is not clinically relevant and has only limited
value as an indicator of titer.  Differences in fluorescence microscope optics,
filters and light sources may result in differences of 1+ or more fluorescent
intensity when observing the same slide using different microscopes.







QUALITY CONTROL
SPECIFICITY CONTROL
Both a positive and negative antibody control must be included with each run.  These controls
must be examined prior to reading test samples and should demonstrate the following results:


Negative Control:
Using a negative control serum on Bion EBV-VCA SUBSTRATE SLIDES, the infected cells should exhibit
less than 1+ fluorescence and appear reddish-orange due to the counterstain.


Positive Control:
Using a positive control serum on Bion EBV-VCA SUBSTRATE SLIDES, the infected cells should exhibit
solid fluorescent staining of the entire cell at an intensity of 3+ or greater.  Approximately 10% of the cells
should exhibit this specific staining pattern with the uninfected cells staining reddish-orange due to the
counterstain.


Each control must demonstrate the expected reaction in order to validate the test.  If the controls
fail to appear as described above, the test results should not be reported and the test should be
repeated.  If upon repeat testing the controls still fail to show the proper reaction, do not report test
results.


SENSITIVITY CONTROL
A titered control included with each run tests substrate sensitivity, as well as, checks technique,
conjugate quality and the microscope optical system.  The endpoint titer of this control must be
determined and there must not be more than a twofold difference (+/-) in titer from this determined
endpoint.  Each run should include the endpoint dilution, one twofold or fourfold dilution above and
one twofold or fourfold dilution below the endpoint dilution.  The more concentrated dilution should
be positive and the less concentrated dilution negative.  If the control does not behave as
described, the test results are invalid and the tests should be repeated.  If the control again fails to
show the proper reaction upon repeat testing, do not report the test results.


READING OF TEST RESULTS
NEGATIVE
A serum dilution is considered to be negative for EBV antibodies if the cells exhibit less than
1+ fluorescence and appear reddish-orange due to the counterstain, or if the fluorescence
observed is not the specific staining pattern of EBV.


A sample is considered negative for EBV antibodies if it exhibits less than 1+ fluorescence
at a serum dilution of 1:10 and all greater dilutions, or if the fluorescence observed is not the
specific staining pattern of EBV.


   ... Negative samples may exhibit fluorescent staining of the infected cells slightly greater than
the negative control, but less than 1+.


   ... Nonspecific staining of all cells observed in some sera at low dilutions is most likely due to
the presence of autoantibodies against cellular components in either the nucleus or
cytoplasm.


   ... Staining of areas other than the viral infected cells should be interpreted as negative and attention
should be directed to specific steps in the staining method (e.g., RINSE and WASH steps).


POSITIVE
A serum dilution is considered positive for EBV antibodies if,  at an intensity of 1+ or greater,
there is well defined specific fluorescent staining in the EBV-VCA infected cells.
The EBV-VCA fluorescent staining pattern consists of solid staining of the entire cell.  The
number of cells exhibiting a positive staining reaction and the type of fluorescent staining
pattern should closely approximate that seen in the Positive Control.


A sample is considered positive for EBV antibodies if it exhibits the characteristic EBV
staining pattern with a fluorescent intensity of 1+ or greater at a serum dilution of 1:10 or
greater.


NOTES: 1. Each field should contain cells that exhibit no apple-green fluorescence.
Should most of the cells in the patient test wells fluoresce apple-green in the
nucleus and/or cytoplasm, an autoimmune staining reaction due to the
presence of autoantibodies should be considered.21,22  It is recommended that
such samples be diluted beyond the interference for better interpretation.  It is
possible that autoantibody staining may mask specific staining such that an
interpretation cannot be made.  Should this occur, test results should be
reported as “Unable to interpret due to the presence of interfering antibodies.”


2. In a few sera with high concentrations of IgM, a nonspecific fluorescence of all cells
may be noticed and mask specific IgG staining.23  Samples may be diluted
beyond this interference for better interpretation.


TITRATION
If a semi-quantitative titration is performed, the result should be reported as the reciprocal of
the last dilution in which 1+ apple-green fluorescent intensity of the specific staining pattern
is detected.  When reading fourfold serial dilutions, endpoints can be extrapolated where
necessary.


EXAMPLE OF ENDPOINT EXTRAPOLATION:
1:10 = 4+
1:40 = 3+
1:160 = 2+
1:640 = +/-


The extrapolated endpoint is reported as 320.


TROUBLESHOOTING
Possible solutions to problems that may occur in immunofluorescent assays are discussed in an
accompanying brochure entitled “TROUBLESHOOTING IN IMMUNOFLUORESCENCE”.


INTERPRETATION OF RESULTS
Detection of the presence of EBV-VCA antibodies indicates a current or previous infection
with EBV.  A significant (fourfold or greater) increase in titer between acute and convalescent
serum samples and/or a positive test for IgM specific antibodies usually indicates recent or
active infection be it a primary infection, reinfection or reactivation of latent virus.


Key: a = Paul Bunnell Heterophile Antigen c = Early Antigen Restricted
b = Early Antigen, Diffuse d = Epstein-Barr Nuclear Antigen


NOTES: 1. Testing for Early Antigen (Diffuse and Restricted) and IgM specific EBV-VCA
antibodies may help confirm a diagnosis of primary infection when only one
specimen is available.


2. Testing for antibodies to EB Nuclear Antigen may help to differentiate a primary
infection from either a previous infection or a reactivation of latent virus.


3. Demonstration of elevated EBV-VCA IgG titers and no antibody to
Epstein-Barr Nuclear Antigen (EBNA) by anticomplement
immunofluorescence (ACIF) in conjunction with a positive EBV-VCA IgM result
improves the specificity of serological diagnosis.6


LIMITATIONS OF THE PROCEDURE
  1. EBV antibody test results should be used in conjunction with information available from


clinical evaluation and other diagnostic information.
  2. A single serological IgG antibody titer to EBV should not be used as the only criterion for


diagnosis.  Paired serum samples (acute and convalescent), testing for IgM specific EBV,
EBNA and Early Antigen antibodies may provide more meaningful data.


  3. A negative test result does not necessarily rule out current or recent infection.  The specimen
may have been collected too early in the disease before demonstrable antibody is present.


  4. Lack of significant rise in titer does not exclude the possibility of recent infection but may
indicate an acute phase specimen was obtained too late.


  5. Test results on specimens from immunosuppressed patients and pregnant women may be
difficult to interpret.


  6. Positive test results may not be valid in persons who have received blood transfusions or
various blood products within the past several months.


  7. Antinuclear antibodies (ANA) present in serum may interfere with the EBV IFA test.  They can
be differentiated from EBV staining in that ANAs stain the nuclei in all cells; whereas, EBV
antibodies exhibit nuclear inclusion staining in an average of only five to fifteen cells per
200X field.21


  8. Cytoplasmic fluorescence in the majority of the cells may be due to the presence of
antimitochondrial antibodies (AMA) often seen in primary biliary cirrhosis.22  They can be
differentiated from the specific antigen staining in that AMA will stain the cytoplasm of all
cells; whereas, EBV antibodies exhibit staining in only an average of five to fifteen cells per
200X field.


  9. Positive test results from cord blood or neonates should be interpreted with caution.  The
presence of EBV IgG antibodies in cord blood is usually the result of passive transfer from
mother to the fetus.  A negative test, however, may be useful in excluding possible infection.27


Because of the possibility of contamination of cord blood with maternal IgM, it is prudent to
confirm positive viral IgM antibody results on cord blood samples by testing a follow-up
specimen from the infant, preferably within the first five days of life.28


10. Endpoint reactions may vary between laboratories due to differences in type or condition of
fluorescence microscope employed, diluting apparatus, IgG/IgM separation methods, as well
as the experience level of personnel performing the assay.


11. If both the positive and negative control substrate cells are not visible when viewed using the
fluorescence microscope, it may be necessary to replace or realign the light source and
check the specific filters.


12. Cell culture substrate slides may exhibit nonspecific fluorescence due to contamination of
antibodies or PBS rinse-wash solutions with bacteria or fungi.  It is very important that
personnel reading the staining results have experience in fluorescence microscopy.


13. If testing for IgM specific antibodies, the presence of Rheumatoid Factor (RF) in serum may
cause a false positive reaction if pathogen specific IgG is also present.  Routine RF tests may
not be sensitive enough to detect small amounts of RF which exist within the normal range,
but are sufficient to cause a false positive reaction in the more sensitive IFA technique.29  Therefore,
all sera should be treated by ion exchange chromatography17 or IgG immunoprecipitation18,19 before
testing to eliminate possible RF interference.


14. If testing for IgM specific antibodies, high titers of specific IgG when present in the patient
serum may compete with the pathogen specific IgM for the antigen sites resulting in a false
negative IgM reaction.29  Therefore, all sera should be treated by ion exchange
chromatography17 or IgG immunoprecipitation18,19 before testing to avoid this possible
problem.


15. Two methods such as immunoprecipitation and ion exchange chromatography have been
commonly used for neutralizing or removing possibly interfering IgG antibodies prior to
testing for specific IgM antibodies in IFA tests.  Immunoprecipitation neutralizes all classes of
IgG while not affecting the IgM levels; however, high levels of IgG may need to be treated
with proportionally increased amounts of the precipitating reagent.  Ion exchange
chromatography will only eliminate IgG subclasses 1, 2 and 3 with subclass 4 (usually less
than 5% of the total IgG) remaining in the fraction with the IgM.  Also, only a portion of the
IgM antibodies can be recovered.37
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SPECIFIC LIMITATIONS OF THE EBV ASSAY
  1. A false negative result may occur due to a prozone reaction particularly if screening at only


one low dilution such as 1:10.30,31


  2. Low levels of EBV-VCA IgM may be present in cases of reactivated EBV infection.  It is
usually of low titer, especially after treatment to absorb rheumatoid factor.  It is controversial
whether it is virus-specific IgM or a nonspecific reaction.


  3. Positive test results require careful interpretation since false positive reactions or heterotypic
IgM responses may occur with sera from patients with Cytomegalovirus (CMV) infection.27,28,35


  4. Heterotypic IgM antibody responses to EBV in CMV infections have been reported.32


Reactivation of latent EBV would seem to be a possible mechanism.28


EXPECTED VALUES
EBV-VCA IgG antibodies develop early, reach peak titers within two to four weeks and then
decline to lower levels which persist indefinitely.33  A fourfold increase in titer between acute and
convalescent sera is diagnostic of an acute or recent IM infection.  A single high titer serum above
1:640 is strongly suggestive of recent IM.  The titer of EBV-VCA IgG antibodies may not reflect the
severity of clinical symptoms in IM.10


In the absence of antibodies specific for EBNA as determined by ACIF, the presence of EBV-VCA IgM
antibodies, determined by the IFA method, is highly suggestive of acute EBV infection, since these
antibodies are found early in the illness in approximately 90% of the cases, and are usually not present in
the general population.34  These antibodies are present in both symptomatic and asymptomatic acute EBV
infections, and are found in both heterophile positive and heterophile negative patients.  EBV-VCA IgM
antibodies in IM peak 3-4 weeks after onset, and decline to undetectable levels in 8-10 weeks.34


One study reported that 90-97% of patients with IM developed EB virus specific antibodies.  In addition,
85% of the patients studied possessed EBV-VCA IgM antibodies one month after onset of the illness, 40%
after three months, 10% after nine months, and no EBV-IgM antibodies by 19 months.35


Approximately 80-90% of the U.S. adult population is positive for IgG antibodies to EBV-VCA.36  A
subsequent rise in IgG EBV-VCA antibodies, sometimes in excess of 1:2560 may be the result of
secondary disease such as Burkitt’s Lymphoma or Nasopharyngeal Carcinoma.8,26


SPECIFIC PERFORMANCE CHARACTERISTICS
Interlot and intralot precision of the Bion EBV-VCA ANTIGEN SUBSTRATE SLIDES were evaluated by
testing for both IgG and IgM antibodies.  For IgG, 10 serum specimens (3 negative and 7 positive ranging
in titer from 1:80 to 1:640) were tested on four different lots of slides, and three times on the same lot.  For
IgM, 11 serum specimens (4 negative and 7 positive ranging in titer from 1:10 to 1:640) were tested on five
different lost of slides, and four times on the same lot.  In each instance there was no more than a twofold
difference (+/-) in titer between any of the comparison testings, which is within the confidence limits of this
methodology.  None of the sera vacillated between a positive or negative result.37


As Epstein-Barr Virus is a member of the Herpesvirus Group, a study was performed to insure there were
no cross-reactions between IgG antibodies to the other members of this group and the Epstein-Barr
antigen on the Bion EBV-VCA ANTIGEN SUBSTRATE SLIDES.  Eight serum specimens with IgG
antibodies to Cytomegalovirus (CMV), Herpes Simplex Virus Type 1 (HSV 1), Herpes Simplex Virus
Type 2 (HSV 2) and/or Varicella Zoster Virus (VZV) were tested.  All eight specimens were negative on the
BION EBV-VCA antigen substrate; thus, there was no cross-reactivity with the EBV substrate and antibodies to
other members of this group.  Summary of this data is presented in TABLE 1.37


In addition, a cross-reactivity study was performed to insure there were no cross-reactions between IgM
antibodies to the other members of this group and the Epstein-Barr antigen on the Bion EBV-VCA
ANTIGEN SUBSTRATE SLIDES.  A total of 40 serum specimens were treated to separate IgG and IgM
and then tested for IgM.  Ten specimens had IgM antibodies to EBV, ten to HSV, ten to CMV, and to VZV.
These specimens were then tested against all five antigen substrates.


As shown in TABLE 2, there did not appear to be any specific pattern of cross-reactions between
antibodies of any one virus against the other four antigens except between HSV types 1 and 2.
There were some multiple positive results.  Some with comparatively low titers (*) may be of little
or questionable significance while others had higher titers (**) which may be of importance.37


  TABLE 2
 HERPES GROUP IGM SPECIFICITY STUDY


Several limitations must be kept in mind when interpreting IgM serology tests.  This is true even after
separation treatment of IgG and IgM eliminates the problems of Rheumatoid Factors and competitive IgG
binding.  IgM specific antibody responses can occur not only with primary infection but can be attributed to
reactivation or reinfection particularly in CMV, HSV, EBV and VZV infections.27,29  It is also well known that
dual infections can occur and have been reported between several members of the Herpesvirus
Group.31,38,39,41  In addition, with some viruses such as CMV and EBV, IgM specific antibodies may
continue for many months.  Thus, a person may have residual IgM from one infection and become infected
with a different agent.27,29  It is not uncommon for one childhood infection to follow closely after another.
Also, an infection with a new agent may cause an anamnestic response in IgM from the recent previous
infection.40  Therefore, requesting a convalescent specimen looking for a change in antibody levels
between paired specimens may help to clarify the actual current infection from the previous past infection.


IgM serology performed by IFA is very attractive since it combines specificity with sensitivity and in most
cases only a single serum sample is required.  However, the need for careful interpretation of the
significance of positive IgM tests in relationship to patients’ clinical situations must be emphasized.  It is
essential to have an awareness of understanding of the many problems associated with IgM testing to
avoid the many pitfalls that can trap the most experienced of workers.  IgM results must always be
interpreted with caution.40
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TABLE 1
HERPES GROUP IGG SPECIFICITY STUDY


#.cepS VBE VMC 1VSH 2VSH VZV


1 01< 04/02 01< 01< 01<


2 01< 01< 023/061 061/08 02


3 01< 01< 023/061 08 04/02


4 01< 04 01< 01< 01<


5 01< 01< 046 023 04/02


6 01< 01< 023 061 04


7 01< 01 01< 01< 02


8 01< 01< 01< 01< 08/04


.cepSfo# VBE 1VSH 2VSH VMC VZV


9 0821-061 01< 01< 01< 01<


1 0821 01< 01< *01 01<


01 01< 023-08 061-02 01< 01<


9 01< 01< 01< 061-01 01<


1 **08 01< 01< 046 01<


7 01< 01< 01< 01< 023-04


1 > **08 *02 *02 01< 046


1 01< *02 *02 01< 08


1 *02 01< 01< 01< 08


Bion
Rev. 09/19 EBSS-4


Qarad, Cipalstraat 3,
B-2440 Geel, Belgium


MANUFACTURER


Bion Enterprises, Ltd.
455 State Street, Suite 100
Des Plaines, IL  60016  USA
Phone: +1-847-544-5044
Fax: +1-847-544-5051







AeskuBion_IFU/Substrate Slides/--Echovirus--ss.pdf


Bion
Form 1.11.6.1.10
Rev. 01/22      ECHOSS-1


STORAGE AND STABILITY
The Bion ECHOVIRUS ANTIGEN SUBSTRATE SLIDES are stable in sealed
foil pouches at 8°C or lower       until labeled expiration date.


WARNINGS AND PRECAUTIONS
  1. For in vitro diagnostic use. Thus, only staff trained in methods of in


vitro diagnostics may perform the test.
  2. Substrate slides are for single use only and must not be used more


than once.
  3. Use with non-Bion reagents could result in erroneous results.
  4. Care should be taken when handling substrate slides due to sharp


edges.
  5. The antigenic substrates have been fixed and contain no detectable


live Echovirus.  However, they should be handled and disposed of
as any potentially biohazardous laboratory material.


  6. Do not remove slides from pouches until ready for testing.  Do not
use if pouch has been punctured, as indicated by a flat pouch.


  7. Antigen substrate slides should be brought to room temperature
(20-25°C) prior to use.


  8. Abnormal test results may be seen if the antigen substrate slides
are allowed to dry during the staining procedure.


  9. Refrigeration (2-8°C) of antigen substrate slides immediately upon
arrival will insure stability until labeled expiration date.


 10. Antigen substrate slides should not be used beyond stated
expiration date.


 11. Avoid microbial contamination of all reagents involved in the testing
procedure or incorrect results may occur.


 12. Incubation times or temperatures other than those specified may
give erroneous results.


 13. Reusable glassware must be washed and thoroughly rinsed free of
detergents.


 14. Care should be taken to avoid splashing or generation of aerosols.
 15. Previously frozen specimens after thawing should be thoroughly mixed


prior to testing. It is recommended that sera is freeze thawed no more
than one time. If repeated testing is required, it is suggested that
specimen be aliquoted.


 16. Patient samples, as well as all materials coming into contact with
them, should be handled at the Biosafety Level 2 as recommended
for any potentially infectious human serum or blood specimen in the
CDC/NIH manual “Biosafety in Microbiological and Biomedical
Laboratories”, 1984 Edition.  Never pipette by mouth.  Avoid contact
with skin and mucous membranes.


SPECIMEN COLLECTION
Blood should be collected fasting or at least one hour after meals to
avoid lipemic serum, as excess lipids may produce a “film” over the
substrate.  Aseptically collect 5-8 ml of blood by venipuncture.  Allow
the blood to clot at room temperature (20-25°C) before separating serum
to avoid hemolysis which could interfere with test results.  Specimens
should be stored refrigerated at 2-8°C and tested within one week of
collection.  Long term storage should be at -20°C in aliquots to avoid
repeated freezing and thawing.  Do not store in self-defrosting freezer.


Avoid using contaminated sera as they may contain proteolytic enzymes
which will digest the substrate.  It is unnecessary to heat inactivate
serum specimens prior to testing; however, sera that have been heat
inactivated may be used.


When testing paired samples to look for evidence of recent infection, the
acute specimen should be obtained as soon as possible after onset of
illness and the convalescent specimen obtained 7-14 days later.
Acute and convalescent specimens must be tested simultaneously, in
the same assay, looking for a significant change in antibody titer
between the paired sera.  If the first specimen is obtained too late during
the course of the infection, a significant rise in the antibody titer may not
be detected.


ECHOVIRUS


ANTIGEN SUBSTRATE SLIDE


INTENDED USE
The Bion ECHOVIRUS ANTIGEN SUBSTRATE SLIDES may be used as the
antigenic substrate in indirect fluorescent antibody assays for the qualitative and/or
semi-quantitative determination of Echovirus antibodies in human serum.  Bion
ECHOVIRUS ANTIGEN SUBSTRATE SLIDES are intended for use as an aid in the
diagnosis of active infection and as a determination of immunological experience
with Echovirus.


SUMMARY AND EXPLANATION
The ECHOviruses (enteric cytopathogenic human orphan viruses) are a group of
viruses that are common infectious agents of the human intestinal tract.  They can
only be isolated in cell cultures as they do not produce disease in laboratory animals.
They belong, along with the Coxsackieviruses and the Polioviruses, to the enterovirus
subgroup of the Picornavirus family.1  Originally, 34 echovirus types were described;
however, currently 31 serotypes are recognized due to the reclassification of 3 original
members.2,3


Enteroviruses are common causes of aseptic meningitis and have also been
associated with encephalitis, respiratory disease, exanthema, gastrointestinal
symptoms, pericarditis and myocarditis.1,2,3  Additionally, variants that produce
paralytic symptoms have been reported, particularly with Echovirus type 9.2  Chronic
Enteroviral Meningoencephalitis, which occurs in persons with defects in
immunoglobulin synthesis, is a rare syndrome associated with persistent enteroviral
infection of the CNS.  Echoviruses and in particular Echovirus 11 appear to be the
most frequent cause of this disease.4


Echoviruses primarily multiply in cells located in the alimentary tract.  All serotypes
have been detected in feces while many can also be recovered from the oropharynx.1


They can be shed in the feces for up to one month and in respiratory secretions for
several days.3,5  There is a relatively short period of multiplication at the primary site,
after which there is a spread to other sites in the pharynx or intestinal tract, but usually
without further extension to inner organs.1


These viruses are most frequently recovered during the summer and autumn seasons
in temperate climates.  Dissemination by fecal contamination appears to be the most
important mode of transmission for the epidemic echoviruses.1,3  Incubation times
range from 1-35 days.5


PRINCIPLE OF THE IFA PROCEDURE
The Bion ECHOVIRUS ANTIGEN SUBSTRATE SLIDES may be utilized in the
indirect fluorescent antibody assay method first described by Weller and Coons9


and further developed by Riggs, et al.10  The procedure is carried out in two basic
reaction steps:


Step 1 - Human serum is reacted with the antigen substrate.  Antibodies, if
present, will bind to the antigen forming stable antigen-antibody
complexes.  If no antibodies are present, the complexes will not be
formed and serum components will be washed away.


Step 2 - Fluorescein labeled antihuman IgG antibody is added to the reaction site
which binds with the complexes formed in step one.  This results in a
positive reaction of bright apple-green fluorescence when viewed with a
properly equipped fluorescence microscope.  If no complexes are formed
in step one, the fluorescein labeled antibody will be washed away,
exhibiting a negative result.


REAGENTS
Bion ECHOVIRUS ANTIGEN SUBSTRATE SLIDES are individually
foil-wrapped twelve well slides  with a mixture of Echovirus infected and uninfected
(A549, LLCMK2, VERO, or HeLa) cells fixed onto each well.  The following
serotypes (strains) are included: Echo 4 (Pesascek), Echo 6 (D’Amori), Echo 9
(Hill), Echo 11 (Gregory), Echo 30 (Bastianni) and Echo 34  Cox A 24-variant
(DN-19). Each well contains an average of 20-30% infected cells per 200X field.


PRODUCT AVAILABILITY
The following Echovirus Antigen Substrate Slides are available individually from Bion
Enterprises, Ltd. (Bion):


Antigen Substrate Slide Code No.
Echovirus Screen (4,6,9,11,30,34) EC-4412
       Number of Tests 12-Well


NOTE : Removed references to IgM testing.







PROCEDURE
Detailed descriptions of indirect immunofluorescence techniques may be
found in the references listed in the bibliography.11,12,13


MATERIALS PROVIDED
Bion ECHOVIRUS SCREEN (4,6,9,11,30,34) ANTIGEN SUBSTRATE
SLIDES.  Lot Number provided on label.


MATERIALS AVAILABLE FROM Bion
  1. Fluorescent Antibody Conjugate with 0.01% Evans Blue counterstain
  2. Phosphate Buffered Saline (PBS)
  3. Mounting Medium


MATERIALS REQUIRED BUT NOT PROVIDED
  1. Disposable test tubes (12 x 75 mm or comparable) and rack
  2. Disposable serological pipettes
  3. Calibrated pipettes to deliver 50 µl, 100 µl and 200 µl with disposable


pipette tips
  4. Pasteur pipettes and bulbs
  5. Moist chambers
  6. Plastic squeeze wash bottle
  7. Coplin jars or staining dishes with slide racks
  8. 24 x 60 mm #1 coverslips
  9. Felt tip marking pen
10. Fluorescence microscope equipped with a mercury or tungsten-halogen


light source, a 390-490 nm excitation filter and 515-520 nm barrier filter,
and optics to give a total magnification of 200X or 250X.  The excitation
wavelength of FITC is 490 nm and the emission wavelength is 520 nm.


TEST PROCEDURE
  1. SPECIMEN PREPARATION


Screening:
Each laboratory should establish its own protocol for the
preparation of serum screening dilutions.  Most indirect fluorescent
antibody staining procedures utilize a 1:10 dilution of each patient’s
serum which is prepared by adding 0.05 ml (50 µl) of the patient’s
serum to 0.45 ml of PBS.


Semi-quantitation:
Serum dilutions are utilized to measure antibody titer.
Each laboratory should establish its own titering protocol.
The selection of either twofold or fourfold dilution procedures
depends upon the experience level and training of the individual(s)
reading the fluorescent antibody assay.


The following fourfold serial titration is suggested for IgG testing:


a. Prepare a 1:10 dilution of each patient’s serum by adding
0.05 ml (50 µl) of patient’s serum to 0.45 ml of PBS in tube #1.


b. Add 0.3 ml PBS to tubes #2, #3, #4, and #5.


c. Using a 100 µl pipette, transfer 0.1 ml (100 µl) from tube #1 to
tube #2.  Mix.  Using a new tip for each dilution, transfer 0.1 ml
(100 µl) from the second tube to the third, from the third tube to
the fourth, and from the fourth tube to the fifth, mixing after
each transfer.


2. SLIDE PREPARATION
Remove reagents and as many slides as are required from the
refrigerator or freezer and allow to equilibrate to room temperature
(20-25°C) for at least five minutes.  Remove slides from sealed foil
pouches being careful not to touch the antigen surface.  Identify
each slide using a felt tip marking pen.


  3. SPECIMEN APPLICATION
Using separate Pasteur pipettes, apply one drop (20-30 µl) of the
positive control, one drop (20-30 µl) of the negative control and one
drop (20-30 µl) of each patient serum dilution to individual wells of
the slide.  Do not touch the antigen surface with the pipette while
dropping.  Do not allow drops to mix, as cross contamination of
samples between wells could cause erroneous results.


  4. INCUBATION 1
Incubate in a moist chamber at room temperature (20-25°C) for
30 minutes.  THE ANTIGEN MUST NOT BE ALLOWED TO DRY
DURING ANY OF THE FOLLOWING STEPS.  Nonspecific binding
may occur if the reagent is allowed to dry on the slide.


  5. RINSE 1
Remove slides from moist chamber and rinse GENTLY with PBS
using a squeeze wash bottle.  Do not focus the PBS stream directly
onto the wells.  To prevent cross contamination tilt slide first toward
wells 1-6 and, running a PBS stream along the midline of the slide,
allow the PBS to run off the top edge of the slide.  Then, tilt the slide
toward wells 7-12 and repeat this procedure, allowing the PBS to
run off the bottom edge of the slide.


  6. WASH 1
Place slides in Coplin jars or staining dishes and wash in two
changes of PBS for not less than five minutes or more than ten
minutes each, agitating gently at entry and prior to removal.


  7. CONJUGATE APPLICATION
Remove slides from the wash one at a time, shake off excess PBS,
dry around outside edges if necessary and return each slide to the
moist chamber.  Apply one drop of an appropriate fluorescent
antibody conjugate with counterstain (diluted to its predetermined
proper working dilution) to each well of each slide, making sure that
each well is completely covered.


  8. INCUBATION 2
Incubate in a moist chamber at room temperature (20-25°C) for 30
minutes.  Protect slides from excessive light.


9. RINSE 2
Remove slides from moist chamber and rinse GENTLY with PBS
using a squeeze wash bottle.  As suggested in step 5., do not
focus PBS stream directly onto the wells.


10. WASH 2
Place slides in Coplin jars or staining dishes and wash in two
changes of PBS for not less than five minutes or more than ten
minutes each, agitating gently at entry and prior to removal.


11. COVERSLIP
Remove slides one at a time from the last PBS wash, shake off
excess PBS and immediately add two to four drops of mounting
medium across the slide.  Tilt slide and rest the edge of the
coverslip against the bottom of the slide allowing the mounting
medium to form a continuous bead between the coverslip and slide.
Gently lower the coverslip from the bottom of the slide to the top,
being careful to avoid air bubbles.  Drain excess mounting medium
by holding the edge of the slide against absorbent paper.  Wipe off
back of slide.


12. READ
Examine stained slides as soon as possible using a properly
equipped fluorescence microscope.  It is recommended that slides
be examined on the same day they are stained.  If any delay is
anticipated, store slides in the refrigerator (2-8°C) away from direct
light and read the following day.  Do not allow mounting medium to
dry between slide and coverslip.  If drying should occur, add
additional mounting medium or recoverslip slide.


FLUORESCENT INTENSITY GRADING
Fluorescent intensity may be semi-quantitated by following the
guidelines established by the Centers for Disease Control, Atlanta,
Georgia:14


4+ = Maximal fluorescence; brilliant yellow-green.
3+ = Less brilliant yellow-green fluorescence.
2+ = Definite but dull yellow-green fluorescence.
1+ = Very dim subdued fluorescence.


The degree of fluorescent intensity is not clinically relevant and has
only limited value as an indicator of titer.  Differences in fluorescence
microscope optics, filters and light sources may result in differences of
1+ or more fluorescent intensity when observing the same slide using
different microscopes.
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QUALITY CONTROL
SPECIFICITY
Both a positive and negative antibody control must be included with
each run.  These controls must be examined prior to reading test
samples and should demonstrate the following results:


Negative Control:
Using a negative control serum on Bion ECHOVIRUS SUBSTRATE
SLIDES, the infected cells should exhibit less than 1+ fluorescence and
appear reddish-orange due to the counterstain.


Positive Control:
Using a positive control serum on Bion ECHOVIRUS SUBSTRATE
SLIDES, the infected cells should exhibit well defined specific fluores-
cent staining at an intensity of 3+ or greater.  Approximately 20-30% of
the cell population displays a variety of patterns from solid staining of
the entire cell, to speckly staining of some cells, to just the rim of the cell
staining, with the uninfected cells staining reddish-orange due to the
counterstain.


Each control must demonstrate the expected reaction in order to validate
the test.  If the controls fail to appear as described above, the test
results should not be reported and the test should be repeated.  If upon
repeat testing the controls still fail to show the proper reaction, do not
report test results.


SENSITIVITY CONTROL
A titered control included with each run tests substrate sensitivity, as
well as, checks technique, conjugate quality and the microscope optical
system.  The endpoint titer of this control must be determined and there
must not be more than a twofold difference (+/-) in titer from this
determined endpoint.  Each run should include the endpoint dilution, one
twofold or fourfold dilution above and one twofold or fourfold dilution below
the endpoint dilution.  The more concentrated dilution should be positive and
the less concentrated dilution negative.  If the control does not behave as
described, the test results are invalid and the tests should be repeated.
If the control again fails to show the proper reaction upon repeat testing,
do not report the test results.


READING OF TEST RESULTS
NEGATIVE
A serum dilution is considered to be negative for Echovirus antibodies if
the cells exhibit less than 1+ fluorescence and appear reddish-orange
due to the counterstain, or if the fluorescence observed is not the
specific staining pattern of Echovirus.


A sample is considered negative for Echovirus antibodies if it exhibits
less than 1+ fluorescence at a serum dilution of 1:10 and all greater
dilutions, or if the fluorescence observed is not the specific staining
pattern of Echovirus.


   ... Negative samples may exhibit fluorescent staining of the infected
cells slightly greater than the negative control, but less than 1+.


   ... Nonspecific staining of all cells observed in some sera at low
dilutions is most likely due to the presence of autoantibodies
against cellular components in either the nucleus or cytoplasm.


   ... Staining of areas other than the viral infected cells should be
interpreted as negative and attention should be directed to specific
steps in the staining method (e.g., RINSE and WASH steps).


POSITIVE
A serum dilution is considered positive for Echovirus antibodies if well
defined fluorescent staining is observed in the infected cells at an
intensity of 1+ or greater.  With Echovirus, the cell population displays a
variety of patterns from solid staining of the entire cell, to speckly
staining of some cells, to just the rim of the cell staining.  The number of
cells exhibiting a positive staining reaction and the type of fluorescent
staining pattern should closely approximate that seen in the positive
control.


A sample is considered positive for Echovirus antibodies if it exhibits the
characteristic Echovirus staining pattern with a fluorescent intensity of
1+ or greater at a serum dilution of 1:10 or greater.


NOTE: Each field should contain cells that exhibit no apple-green
fluorescence. Should most of the cells in the patient test wells
fluoresce apple-green in the nucleus and/or cytoplasm, an
autoimmune staining reaction due to the presence of autoanti
bodies should be considered.15,16  It is recommended that such
samples be diluted beyond the interference for better interpretation.
It is possible that autoantibody staining may mask specific
staining such that an interpretation cannot be made.  Should
this occur, test results should be reported as “Unable to interpret
due to the presence of interfering antibodies.”


TITRATION
If a semi-quantitative titration is performed, the result should be reported
as the reciprocal of the last dilution in which 1+ apple-green fluorescent
intensity of the specific staining pattern is detected.  When reading
fourfold serial dilutions, endpoints can be extrapolated where necessary.


EXAMPLE OF ENDPOINT EXTRAPOLATION:
1:10  = 4+
1:40  = 3+
1:160 = 2+
1:640 = +/-


The extrapolated endpoint is reported as 320.


TROUBLESHOOTING
Possible solutions to problems that may occur in immunofluorescent
assays are discussed in an accompanying brochure entitled
“TROUBLESHOOTING IN IMMUNOFLUORESCENCE”.


INTERPRETATION OF RESULTS
Detection of the presence of Echovirus antibodies indicates a current or
previous infection with Echovirus.  A significant (fourfold or greater)
increase in titer between acute and convalescent serum samples
usually indicates evidence of a recent or active infection.


LIMITATIONS OF THE PROCEDURE
  1. Echovirus antibody test results should be used in conjunction with


information available from clinical evaluation and other diagnostic
information.


  2. A single serological IgG antibody titer to Echovirus should not be
used as the only criterion for diagnosis.  Paired serum samples
(acute and convalescent) may provide more meaningful data.


  3. A negative test result does not necessarily rule out current or
recent infection.  The specimen may have been collected too early
in the disease before demonstrable antibody is present.


  4. Lack of significant rise in titer does not exclude the possibility of
recent infection but may indicate an acute phase specimen was
obtained too late.


  5. In some instances, high IgG antibody levels in the first of paired
specimens may prevent the detection of increases in total antibody,
resulting in apparently stationary total antibody titer.


  6. Test results on specimens from immunosuppressed patients and
pregnant women may be difficult to interpret.


  7. Positive test results may not be valid in persons who have received
blood transfusions or various blood products within the past
several months.


  8. Antinuclear antibodies (ANA) present in serum may interfere with
the Echovirus IFA test.  They can be differentiated from Echovirus
staining in that ANAs stain the nuclei in all cells; whereas, Echovi-
rus antibodies exhibit staining only in the 20-30% infected cells.15


  9. Cytoplasmic fluorescence in the majority of the cells may be due to
the presence of antimitochondrial antibodies (AMA) often seen in
primary biliary cirrhosis.16  They can be differentiated from the
specific antigen staining in that AMA will stain the cytoplasm of all
cells; whereas, Echovirus antibodies exhibit staining in only the
20-30% infected cells.
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LIMITATIONS OF THE PROCEDURE (continued)
10. Positive test results from cord blood or neonates should be


interpreted with caution.  The presence of Echovirus IgG
antibodies in cord blood is usually the result of passive
transfer from mother to the fetus.  A negative test, however,
may be useful in excluding possible infection.The method
of choice to diagnose Enterovirus infection is viral isolation
from a normally sterile body site such as blood, CSF, brain
or liver.7


11. Endpoint reactions may vary between laboratories due to
differences in type or condition of fluorescence microscope
employed, diluting apparatus, as well as the experience
level of personnel performing the assay.


12. If both the positive and negative control substrate cells are
not visible when viewed using the fluorescence microscope,
it may be necessary to replace or realign the light source
and check the specific filters.


13. Cell culture substrate slides may exhibit nonspecific
fluorescence due to contamination of antibodies or PBS
rinse-wash solutions with bacteria or fungi.  It is very
important that personnel reading the staining results have
experience in fluorescence microscopy.


SPECIFIC LIMITATIONS OF THE ECHOVIRUS ASSAY
  1. It is difficult to establish an enterovirus infection as the


cause of disease because these viruses are so prevalent
and can be positive in up to 50% of well individuals.  The
causal relationship is only presumptive when the virus is
isolated from pharyngeal or fecal specimens.  The high rate
of subclinical asymptomatic infections, especially in
children, must be kept in mind.  Enterovirus is more likely
considered the cause if the virus is isolated from a normally
sterile body site such as blood, CSF, brain or liver.7,8


  2. A single IgG antibody titer may not be useful for the
determination of the specific enterovirus serotype causing
the disease because heterotypic antibody responses are
common and unpredictable in both magnitude and diversity.
They may equal or exceed that of the homotypic response.


   3. In most cases, especially where paired sera are available,
testing for IgG antibodies seems to be sufficient for the
serological diagnosis of an Echovirus infection. The
findings should be clinically correlated.


SPECIFIC PERFORMANCE CHARACTERISTICS
Bion ECHOVIRUS ANTIGEN SUBSTRATE SLIDES have been
evaluated for the presence of specific Echovirus antigen using
commercial monoclonal antisera. In each case, positive reactions
were identified with the Echovirus infected cell cultures when
stained with its corresponding antisera.  Also, there was no
cross-reactivity with other specific viral or chlamydial monoclonal
antisera and the Echovirus antigen.17


Each laboratory should determine its own performance
characteristics using all reagents assembled to perform the
IFA test.
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REAGENTS
Bion HSV1 or HSV2 ANTIGEN SUBSTRATE SLIDES are individually foil-wrapped
twelve well slides with a mixture of HSV infected and uninfected human diploid
fibroblast (foreskin) cells fixed onto each well. The cells are either HSV1 (strain F1) or
HSV2 (strain G). Each well contains an average of 10-50% infected cells per 200X
field.


STORAGE AND STABILITY
The Bion HERPES SIMPLEX VIRUS ANTIGEN SUBSTRATE SLIDES are stable in
sealed foil pouches at 8°C or lower     until labeled expiration date.


WARNINGS AND PRECAUTIONS


  5. The antigenic substrates have been fixed and contain no detectable live
Herpes Simplex Virus.  However, they should be handled and disposed of as
any potentially biohazardous laboratory material.


  6. Do not remove slides from pouches until ready for testing.  Do not use if
pouch has been punctured, as indicated by a flat pouch.


  7. Antigen substrate slides should be brought to room temperature (20-25°C)
prior to use.


  8. Abnormal test results may be seen if the antigen substrate slides are allowed
to dry during the staining procedure.


  9. Refrigeration (2-8°C) of antigen substrate slides immediately upon arrival will
insure stability until labeled expiration date.


  10. Antigen substrate slides should not be used beyond stated expiration date.
  11. Avoid microbial contamination of all reagents involved in the testing


procedure or incorrect results may occur.
  12. Incubation times or temperatures other than those specified may give


erroneous results.
  13. Reusable glassware must be washed and thoroughly rinsed free of detergents.
  14. Care should be taken to avoid splashing and generation of aerosols.
  15. Previously frozen specimens after thawing should be thoroughly mixed prior to


testing. It is recommended that sera is freeze thawed no more than one time. If
repeated testing is required, it is suggested that specimen be aliquoted.


  16. Patient samples, as well as all materials coming into contact with them, should
be handled at the Biosafety Level 2 as recommended for any potentially
infectious human serum or blood specimen in the CDC/NIH Manual “Biosafety
in Microbiological and Biomedical Laboratories”, 1984 Edition. Never pipette by
mouth. Avoid contact with skin and mucous membranes.


SPECIMEN COLLECTION
Blood should be collected fasting or at least one hour after meals to avoid lipemic serum, as
excess lipids may produce a “film” over the substrate.  Aseptically collect 5-8 ml of blood by
venipuncture.  Allow the blood to clot at room temperature (20-25°C) before separating serum to
avoid hemolysis which could interfere with test results.  Specimens should be stored refrigerated
at 2-8°C and tested within one week of collection.  Long term storage should be at -20°C in
aliquots to avoid repeated freezing and thawing.  Do not store in self-defrosting freezer.


Avoid using contaminated sera as they may contain proteolytic enzymes which will digest the substrate.  It
is unnecessary to heat inactivate serum specimens prior to testing; however, sera that have been heat
inactivated may be used.


When testing paired samples to look for evidence of recent infection, the acute specimen should be
obtained as soon as possible after onset of illness and the convalescent specimen obtained   7-14 days
later.  Acute and convalescent specimens must be tested simultaneously, in the same assay, looking for a
significant change in antibody titer between the paired sera.  If the first specimen is obtained too late
during the course of the infection, a significant rise in the antibody titer may not be detected.


PROCEDURE
Detailed descriptions of indirect immunofluorescence techniques may be found in the
references listed in the bibliography.15,16,17


MATERIALS PROVIDED
Bion HSV1 ANTIGEN SUBSTRATE SLIDES; or, Bion HSV2 ANTIGEN SUBSTRATE
SLIDES. Lot Numbers provided on label.


MATERIALS AVAILABLE FROM Bion
 1. Fluorescent Antibody Conjugate with 0.01% Evans Blue counterstain
 2. HSV 1 and 2 Positive Human Control Serum
 3. HSV 1 and 2 Negative Human Control Serum
 4. Phosphate Buffered Saline (PBS)
 5. Mounting Medium


MATERIALS REQUIRED BUT NOT PROVIDED
 1. Disposable test tubes (12 x 75 mm or comparable) and rack
  2. Disposable serological pipettes
  3. Calibrated pipettes to deliver 50 μl, 100 μl and 200 μl with disposable pipette tips
  4. Pasteur pipettes and bulbs
  5. Moist chambers
  6. Plastic squeeze wash bottle
  7. Coplin jars or staining dishes with slide racks
  8. 24 x 60 mm #1 coverslips
  9. Felt tip marking pen
10. Fluorescence microscope equipped with a mercury or tungsten-halogen light source,


a 390-490 nm excitation filter and 515-520 nm barrier filter, and optics to give
a total magnification of 200X or 250X.  The excitation wavelength of FITC is
490 nm and the emission wavelength is 520 nm.


HSV-1 OR HSV-2
ANTIGEN SUBSTRATE SLIDE


INTENDED USE
The Bion HSV1 or HSV2 (Herpes Simplex Virus types 1 or 2) ANTIGEN
SUBSTRATE SLIDES may be used as antigenic substrates in indirect fluorescent
antibody assays for the qualitative and/or semi-quantitative determination of HSV IgG
or IgM antibodies in human serum.  Bion HSV1 and HSV2 ANTIGEN SUBSTRATE
SLIDES are intended for use as an aid in the diagnosis of primary infection,
reinfection or reactivation of the latent virus and as a determination of immunological
experience with HSV.


SUMMARY AND EXPLANATION
Herpes Simplex Virus types 1 and 2 produce infections which are expressed in a variety of clinical
manifestations ranging from mild stomatitis to disseminated and fatal disease.  The more common
clinical manifestations include gingivostomatitis, keratitis, conjunctivitis, vesicular skin eruptions,
aseptic meningitis, neonatal herpes, encephalitis, genital tract infections, and disseminated
primary infection.1


Primary infections are usually asymptomatic.  However, when clinical symptoms do occur, the most
common sign of infection in children under five years of age is acute stomatitis,2 and in older
individuals is acute pharyngitis, tonsillitis, or genital lesions.3  The primary infection is followed by
a lifelong latent infection.  The virus persists in the sensory ganglia and can be reactivated to
cause recurrent disease in a localized area of the body such as the urogenital tract, skin, lips, or
cornea.4  Recurrent HSV infections are usually self-limiting, but more serious infection can occur in
the immunologically compromised patient and in the newborn.5


A newborn infant can become infected when passing through an infected birth canal at the time of
birth, or postnatally from the mother or from nonmaternal contacts.  Newborn HSV infection can
range from a mild localized infection of the eyes or skin to a fatal disseminated infection of multiple
organs such as liver, adrenals or brain.6


Immunosuppressed patients as well as patients suffering from burns, eczema or other skin
disorders are at greater risk for developing severe or prolonged HSV infection which may spread
down the respiratory or gastrointestinal tracts resulting in tracheobronchitis, pneumonia, or
esophagitis.7


Two immunologically distinct types of HSV, type 1 and type 2, share common antigens, so
antibodies formed in response to stimulation by one viral type usually cross react with the other.
HSV type 1 is generally associated with oral infections and lesions above the waist, whereas HSV type 2
is generally associated with genital infections and lesions below the waist.  This distinction, however, is
not completely specific, as either viral type has been isolated from oral and genital infections.8


Detection of antibodies to HSV can be useful in determining past infection.5  Testing of paired sera
can be helpful in the diagnosis of primary HSV infections and in some cases of reactivated or
recurrent infection.9,10  HSV antibodies reach their peak titer four to six weeks following initial
infection, then decline to stable levels which persist thereafter.11  IgM antibodies to HSV in a single
serum usually reflect an active HSV infection, although not necessarily a primary one.10  Herpes
encephalitis should be considered in the presence of a high HSV antibody titer in cerebrospinal fluid.11,12


Although IgG serological assays can detect both type 1 and type 2 antibodies, they generally
cannot be used to determine which HSV type is the infecting virus due to the significant amount of
cross reactivity between these two viral types.39  However, in IgM assays although many times
both HSV types 1 and 2 antibodies are detected, sometimes only HSV type 2 antibody is found.39


Therefore, one substrate type must not be used in IgM assays to detect both HSV type 1 and type
2 infections, particularly in the early primary stage of disease.


Methods for HSV antibody detection include Complement Fixation (CF), Neutralization (NT),
Indirect Hemagglutination (IHA), Indirect Fluorescent Antibody test (IFA), Enzyme Immunoassay
(EIA) and Radioimmunoassay (RIA).10,11  Of these, the CF test is least sensitive and cannot
differentiate between IgG and IgM antibody classes.  NT tests are technically complex and
time-consuming and are usually reserved for seroepidemiologic studies.  There is a lack of
commercially available reagents for the IHA test.  The solid phase immunoassays (IFA, EIA, and
RIA) have the advantage of being sensitive, able to differentiate between the various antibody
classes, and are commercially available.


PRINCIPLE OF THE IFA PROCEDURE
The Bion HSV ANTIGEN SUBSTRATE SLIDES may be utilized in the indirect fluorescent antibody assay
method first described by Weller and Coons13 and further developed by Riggs, et al.14


The procedure is carried out in two basic reaction steps:


Step 1 - Human serum is reacted with the antigen substrate.  Antibodies, if present, will bind to the
antigen forming stable antigen-antibody complexes.  If no antibodies are present, the
complexes will not be formed and serum components will be washed away.


Step 2 - Fluorescein labeled antihuman IgG (or IgM) antibody is added to the reaction site which
binds with the complexes formed in step one.  This results in a positive reaction of bright
apple-green fluorescence when viewed with a properly equipped fluorescence
microscope.  If no complexes are formed in step one, the fluorescein labeled antibody
will be washed away, exhibiting a negative result.
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PRODUCT AVAILABILITY
The following Herpes Simplex Virus Antigen Substrate Slides are available individually
from Bion Enterprises, Ltd. (Bion):


Antigen Substrate Slides Code No.
Herpes Simplex Virus, Type 1 HS1-3012
Herpes Simplex Virus, Type 2 HS2-4012
      Number of Tests 12-Well
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TEST PROCEDURE
  1. SPECIMEN PREPARATION


Screening:
Each laboratory should establish its own protocol for the preparation of serum
screening dilutions.  Most indirect fluorescent antibody staining procedures
utilize a 1:10 dilution of each patient’s serum which is prepared by adding
0.05 ml (50 μl) of patient’s serum to 0.45 ml of PBS.


NOTE: If testing for IgM specific antibodies using an IgM specific fluorochrome
conjugate, each patient serum specimen must be pre-treated to remove
any IgG interference by separating the IgM from the IgG, and then running
the screening test on the IgM eluate.  Suggested methodologies are ion
exchange chromatography18 or IgG immunoprecipitation.19,20


Semi-quantitation:
Serum dilutions are utilized to measure antibody titer.  Each laboratory should
establish its own titering protocol.  The selection of either twofold or fourfold
dilution procedures depends upon the experience level and training of the
individual(s) reading the fluorescent antibody assay.


The following fourfold serial titration is suggested for IgG testing:


a. Prepare a 1:10 dilution of each patient’s serum by adding 0.05 ml (50 μl) of
patient’s serum to 0.45 ml of PBS in tube #1.


b. Add 0.3 ml PBS to tubes #2, #3, #4, and #5.


c. Using a 100 μl pipette, transfer 0.1 ml (100 μl) from tube #1 to tube #2.
Mix.  Using a new tip for each dilution, transfer 0.1 ml (100 μl) from the
second tube to the third, from the third tube to the fourth, and from the
fourth tube to the fifth, mixing after each transfer.


The following twofold titration is suggested for IgM testing:


a. Prepare a 1:10 dilution of each patient’s serum using one of the treatment
methodologies mentioned in the “Screening NOTE” above.  This will be
designated as tube #1.


b. Add 0.2 ml PBS to tubes #2, #3, #4, and #5.


c. Using a 200 μl pipette, transfer 0.2 ml (200 μl) from tube #1 to tube #2.
Mix.  Using a new tip for each dilution, transfer 0.2 ml (200 μl) from the
second tube to the third, from the third tube to the fourth, and from the
fourth tube to the fifth, mixing after each transfer.


These titrations will have the following dilutions:


Fourfold Twofold
Tube #1 = 1:10 Tube #1 = 1:10
Tube #2 = 1:40 Tube #2 = 1:20
Tube #3 = 1:160 Tube #3 = 1:40
Tube #4 = 1:640 Tube #4 = 1:80
Tube #5 = 1:2560 Tube #5 = 1:160


  2. SLIDE PREPARATION
Remove reagents and as many slides as are required from the refrigerator or
freezer and allow to equilibrate to room temperature (20-25°C) for at least five
minutes.  Remove slides from sealed foil pouches being careful not to touch the
antigen surface.  Identify each slide using a felt tip marking pen.


  3. SPECIMEN APPLICATION
Using separate Pasteur pipettes, apply one drop (20-30 μl) of the positive
control, one drop (20-30 μl) of the negative control and one drop (20-30 μl) of
each patient serum dilution to individual wells of the slide.  Do not touch the
antigen surface with the pipette while dropping.  Do not allow drops to mix, as
cross contamination of samples between wells could cause erroneous results.


  4. INCUBATION 1
Incubate in a moist chamber at room temperature (20-25°C) for 30 minutes.
THE ANTIGEN MUST NOT BE ALLOWED TO DRY DURING ANY OF THE
FOLLOWING STEPS.  Nonspecific binding may occur if the reagent is allowed
to dry on the slide.


NOTE: For IgM testing, incubate substrate slides in a moist chamber at
35-37°C for 90 minutes.


  5. RINSE 1
Remove slides from moist chamber and rinse GENTLY with PBS using a
squeeze wash bottle.  Do not focus the PBS stream directly onto the wells.  To
prevent cross contamination tilt slide first toward wells 1-6 and, running a PBS
stream along the midline of the slide, allow the PBS to run off the top edge of
the slide.  Then, tilt the slide toward wells 7-12 and repeat this procedure,
allowing the PBS to run off the bottom edge of the slide.


  6. WASH 1
Place slides in Coplin jars or staining dishes and wash in two changes of PBS
for not less than five minutes or more than ten minutes each, agitating gently at
entry and prior to removal.


  7. CONJUGATE APPLICATION
Remove slides from the wash one at a time, shake off excess PBS, dry around
outside edges if necessary and return each slide to the moist chamber.  Apply
one drop of an appropriate fluorescent antibody (IgG or IgM) conjugate with
counterstain (diluted to its predetermined proper working dilution) to each well
of each slide, making sure each well is completely covered.


  8. INCUBATION 2
Incubate in a moist chamber at room temperature (20-25°C) for 30 minutes.
Protect slides from excessive light.


NOTE: For IgM testing, incubate in a moist chamber at 35-37°C for
60 minutes.


  9. RINSE 2
Remove slides from moist chamber and rinse GENTLY with PBS using a
squeeze wash bottle.  As suggested in step 5., do not focus PBS stream directly
onto the wells.


10. WASH 2
Place slides in Coplin jars or staining dishes and wash in two changes of PBS
for not less than five minutes or more than ten minutes each, agitating gently at
entry and prior to removal.


11. COVERSLIP
Remove slides one at a time from last PBS wash, shake off excess PBS and
immediately add two to four drops of mounting medium across the slide.  Tilt
slide and rest the edge of the coverslip against the bottom of the slide allowing
the mounting medium to form a continuous bead between the coverslip and
slide.  Gently lower the coverslip from the bottom of the slide to the top, being
careful to avoid air bubbles.  Drain excess mounting medium by holding the
edge of the slide against absorbent paper.  Wipe off back of slide.


12. READ
Examine stained slides as soon as possible using a properly equipped
fluorescence microscope.  It is recommended that slides be examined on the
same day they are stained.  If any delay is anticipated, store slides in the
refrigerator (2-8°C) away from direct light and read the following day.  Do not
allow mounting medium to dry between slide and coverslip.  If drying should
occur, add additional mounting medium or recoverslip slide.


FLUORESCENT INTENSITY GRADING
Fluorescent intensity may be semi-quantitated by following the guidelines
established by the Centers for Disease Control, Atlanta, Georgia:21


4+ = Maximal fluorescence; brilliant yellow-green.
3+ = Less brilliant yellow-green fluorescence.
2+ = Definite but dull yellow-green fluorescence.
1+ = Very dim subdued fluorescence.


The degree of fluorescent intensity is not clinically relevant and has only limited
value as an indicator of titer.  Differences in fluorescence microscope optics,
filters and light sources may result in differences of 1+ or more fluorescent
intensity when observing the same slide using different microscopes.


QUALITY CONTROL
SPECIFICITY CONTROL
Both a positive and negative antibody control must be included with each run.  These controls
must be examined prior to reading test samples and should demonstrate the following results:


Negative Control
Using a negative control serum on Bion HSV1 OR HSV2 ANTIGEN SUBSTRATE SLIDES, the infected
cells should exhibit less than 1+ fluorescence and appear reddish-orange due to the counterstain.


NOTE: HSV infection (generally HSV type 1) of an in vitro cell culture induces Fc-IgG receptors in the
cytoplasm of infected cells.  IgG antibody from the negative control attaches to these Fc
receptor sites which then react with the antihuman IgG conjugate and appear as fluorescent
perinuclear cytoplasmic inclusions in these cells.22  This type of staining should be interpreted
as negative for HSV antibodies.


Positive Control
Using a positive control positive control serum on Bion HSV1 OR HSV2 ANTIGEN SUBSTRATE
SLIDES, the infected cells should exhibit well defined specific fluorescent staining at an intensity of 3+ or
greater.  The HSV fluorescent staining pattern consists of nuclear inclusions and/or homogeneous
staining of both the nucleus and cytoplasm.  Infected cells tend to lose individual definition and merge
together forming patches (foci) of positive staining.  Approximately 10-50% of the cells should exhibit this
specific staining pattern with the uninfected cells staining
reddish-orange due to the counterstain.
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Each control must demonstrate the expected reaction in order to validate the test.  If the controls
fail to appear as described above, the test results should not be reported and the test should be
repeated.  If upon repeat testing the controls still fail to show the proper reaction, do not report
test results.


SENSITIVITY CONTROL
A titered control included with each run tests substrate sensitivity, as well as, checks technique,
conjugate quality and the microscope optical system.  The endpoint titer of this control must be
determined and there must not be more than a twofold difference (+/-) in titer from this determined
endpoint.  Each run should include the endpoint dilution, one twofold or fourfold dilution above
and one twofold or fourfold dilution below the endpoint dilution.  The more concentrated dilution
should be positive and the less concentrated dilution negative.  If the control does not behave as
described, the test results are invalid and the tests should be repeated.  If the control again fails
to show the proper reaction upon repeat testing, do not report the test results.


READING OF TEST RESULTS
NEGATIVE
A serum dilution is considered to be negative for HSV antibodies if the cells exhibit less than
1+ fluorescence and appear reddish-orange due to the counterstain, or if the fluorescence
observed is not the specific staining pattern of HSV.


A sample is considered negative for HSV antibodies if it exhibits less than 1+ fluorescence at a
serum dilution of 1:10 and all greater dilutions, or if the fluorescence observed is not the specific
staining pattern of HSV.


   ... Negative samples may exhibit fluorescent staining of the infected cells slightly greater than
the negative control, but less than 1+.


   ... Nonspecific staining of all cells observed in some sera at low dilutions is most likely due to
the presence of autoantibodies against cellular components in either the nucleus or
cytoplasm.


   ... Staining of areas other than the viral infected cells should be interpreted as negative and attention
should be directed to specific steps in the staining method (e.g., RINSE and WASH steps).


NOTE: HSV infection of in vitro cell cultures (generally HSV type 1) can induce Fc-IgG receptors
in the cytoplasm of infected cells which inexperienced personnel may interpret falsely as
positive readings when doing IgG assays.  IgG antibody from the patient attaches to
these Fc receptor sites which then react with antihuman IgG conjugate and appear as
fluorescent perinuclear cytoplasmic inclusions just outside the nuclear membrane of
these cells.22  This can be differentiated from the specific HSV fluorescent staining of
nuclear inclusions and/or homogeneous staining of both the nucleus and cytoplasm.
The perinuclear Fc-IgG receptor site staining should be interpreted as negative for HSV
antibodies.


POSITIVE
A serum dilution is considered positive for HSV antibodies if, at an intensity of 1+ or greater, there
is  well defined specific nuclear inclusions and/or homogeneous nuclear and cytoplasmic
fluorescent staining in the HSV infected cells.  This pattern is exhibited in 10-50% of the cells with
the remaining uninfected cells staining reddish-orange due to the counterstain.  The number of
cells exhibiting a positive staining reaction and the type of fluorescent staining pattern should
closely approximate that seen in the positive control.


A sample is considered positive for HSV antibodies if it exhibits the characteristic HSV staining
pattern with a fluorescent intensity of 1+ or greater at a serum dilution of 1:10 or greater.


NOTE: Each field should contain cells that exhibit no apple-green fluorescence.  Should most of
the cells in the patient test wells fluoresce apple-green in the nucleus and/or cytoplasm,
an autoimmune staining reaction due to the presence of autoantibodies should be
considered.23,24  It is recommended that such samples be diluted beyond the interference
for better interpretation.  It is possible that autoantibody staining may mask specific
staining such that an interpretation cannot be made.  Should this occur, test results
should be reported as “Unable to interpret due to the presence of interfering antibodies.”


TITRATION
If a semi-quantitative titration is performed, the result should be reported as the reciprocal of the
last dilution in which 1+ apple-green fluorescent intensity of the specific staining pattern is
detected.  When reading fourfold serial dilutions, endpoints can be extrapolated where necessary.


EXAMPLE OF ENDPOINT EXTRAPOLATION:
1:10  = 4+
1:40  = 3+
1:160 = 2+
1:640 = +/-


The extrapolated endpoint is reported as 320.


TROUBLESHOOTING
Possible solutions to problems that may occur in immunofluorescent assays are discussed in an
accompanying brochure entitled “TROUBLESHOOTING IN IMMUNOFLUORESCENCE”.


INTERPRETATION OF RESULTS
Detection of the presence of HSV antibodies indicates a current or previous infection with HSV.
A significant (fourfold or greater) increase in titer between acute and convalescent serum samples
and/or a positive test for IgM specific antibodies usually indicates recent or active infection be it a
primary infection, reinfection, or reactivation of latent virus.


NOTE: Antibodies to HSV do not confirm immune status but only indicate previous exposure.


LIMITATIONS OF THE PROCEDURE
  1. HSV antibody test results should be used in conjunction with information available from


clinical evaluation and other diagnostic information.
  2. A single serological IgG antibody titer to HSV should not be used as the only criterion for


diagnosis.  Paired serum samples (acute and convalescent) and testing for IgM specific
HSV antibodies may provide more meaningful data.


  3. A negative test result does not necessarily rule out current or recent infection.  The
specimen may have been collected too early in the disease before demonstrable antibody is
present.


  4. Lack of significant rise in titer does not exclude the possibility of recent infection but may
indicate that an acute phase specimen was obtained too late.


  5. In some instances, high IgG or IgM antibody levels in the first of paired specimens may
prevent the detection of increases in total antibody, resulting in apparently stationary total
antibody titer.


  6. Test results on specimens from immunosuppressed patients and pregnant women may be
difficult to interpret.


  7. Positive test results may not be valid in persons who have received blood transfusions or
various blood products within the past several months.


  8. Antinuclear antibodies (ANA) present in serum may interfere with the HSV IFA test.  They
can be differentiated from HSV staining in that ANAs stain the nuclei in all cells; whereas,
HSV antibodies exhibit staining only in the 10-50% infected cells.23


  9. Cytoplasmic fluorescence in the majority of the cells may be due to the presence of
antimitochondrial antibodies (AMA) often seen in primary biliary cirrhosis.24  They can be
differentiated from the specific antigen staining in that AMA will stain the cytoplasm of all
cells; whereas, HSV antibodies exhibit staining in only the 10-50% infected cells.


10. Positive test results from cord blood or neonates should be interpreted with caution.  The
presence of IgG antibodies in cord blood is usually the result of passive transfer from mother
to the fetus.  A negative test, however, may be useful in excluding possible infection.
Because of the possibility of contamination of cord blood with maternal IgM, it is prudent to
confirm positive viral IgM antibody results on cord blood samples by testing a follow-up
specimen from the infant, preferably within the first five days of life.25  The method of choice
to diagnose HSV infection is viral isolation and/or direct identification of HSV from neonatal
lesions.26


11. Endpoint reactions may vary between laboratories due to differences in type or condition of
fluorescence microscope employed, diluting apparatus, IgG/IgM separation methods, as well
as the experience level of personnel performing the assay.


12. If both the positive and negative control substrate cells are not visible when viewed using
the fluorescence microscope, it may be necessary to replace or realign the light source and
check the specific filters.


13. Cell culture substrate slides may exhibit nonspecific fluorescence due to contamination of
antibodies or PBS rinse-wash solutions with bacteria or fungi.  It is very important that
personnel reading the staining results have experience in fluorescence microscopy.


14. If testing for IgM specific antibodies, the presence of Rheumatoid Factor (RF) in serum may
cause a false positive reaction if pathogen specific IgG is also present.  Routine RF tests
may not be sensitive enough to detect small amounts of RF which exist within the normal
range, but are sufficient to cause a false positive reaction in the more sensitive IFA
technique.33  Therefore, all sera should be treated by ion exchange chromatography18 or IgG
immunoprecipitation19,20 before testing to eliminate possible RF interference.


15. If testing for IgM specific antibodies, high titers of specific IgG when present in the patient serum
may compete with the pathogen specific IgM for the antigen sites resulting in a false negative IgM
reaction.33  Therefore, all sera should be treated by ion exchange chromatography18 or IgG
immunoprecipitation19,20 before testing to avoid this possible problem.


16. Two methods such as immunoprecipitation and ion exchange chromatography have been
commonly used for neutralizing or removing possibly interfering IgG antibodies prior to
testing for specific IgM antibodies in IFA tests. Immunoprecipitation neutralizes all classes of IgG
while not affecting the IgM levels; however, high levels of IgG may need to be treated with
proportionally increased amounts of the precipitating reagent.  Ion exchange chromatography will
only eliminate IgG subclasses 1, 2 and 3 with subclass 4 (usually less than 5% of the total IgG)
remaining in the fraction with the IgM.  Also, only a portion of the IgM antibodies can be
recovered.39


SPECIFIC LIMITATIONS OF THE HSV ASSAY
  1. Antibody type must be interpreted with caution, since antibodies to HSV type 1 and type 2


show strong cross reactivity. Infection with one type of HSV in the presence of antibody to the
heterologous type may produce an anamnestic response with the preexisting antibody.  The titer of
this preexisting antibody may elevate to a level greater than the corresponding antibody titer formed
in response to the current infecting agent.27


  2. The HSV IgG test cannot determine what type of HSV is the infecting type, nor will it indicate
the site of infection(s). It is not intended to replace viral isolation.


  3. The presence of IgG or total antibody does not imply protection from disease.
  4. It has been reported that some persons fail to develop antibody titer after infection;


therefore, lack of seroconversion does not exclude the possibility of HSV infection.28


  5. HSV antibody tests should not be used by themselves for the diagnosis of current HSV
infection in pregnant women.  The presence of Herpes Virus should be demonstrated by
direct viral isolation methods.29


  6. A rise in serum antibody titer is not sufficient to diagnose HSV encephalitis.26  However, it
should be considered in the presence of a high antibody titer in cerebrospinal fluid.11,12


  7. Patients with Varicella Zoster infection who have been previously infected with HSV may
show a rise in antibody titer to HSV.27


  8. Heterologous antibody responses have been reported for many viruses in conjunction with
HSV, and the higher titering antibody may not always indicate the causative agent.
Frequently a differential diagnosis can be made on the basis of the fact that antibody to the
infecting viral type is absent or at a very low titer in the acute specimen; whereas, antibody
to the viral heterotype is already present in the acute specimen.30  It is, therefore, important
to test for antibodies to a battery of likely agents rather than one suspect agent only.31


Again, diagnosis must be made by isolation and/or direct identification of viral antigen.
  9. Previous or current oral HSV infection does not protect a person against acquiring a genital


HSV infection.  However, an individual with an HSV1 infection may have a less severe
disease when infected with HSV2.32


10. Infection of in vitro cell cultures with HSV (generally HSV type 1) can induce Fc-IgG
receptors in the cytoplasm of infected cells which inexperienced personnel may interpret
falsely as positive readings when doing IgG assays.  IgG antibody from the patient attaches
to these Fc receptor sites which then react with antihuman IgG conjugate and appear as
fluorescent perinuclear cytoplasmic inclusions just outside the nuclear membrane of these
cells.  This can be differentiated from the specific HSV fluorescent staining of nuclear
inclusions and/or homogeneous staining of both the nucleus and cytoplasm.  This type of
staining should be interpreted as negative.22


EXPECTED VALUES
Expected values will vary depending on the age, geographic location, sexual behavior and
socioeconomic status of the population being tested.40


Work done by Nahmias, et al., on the distribution of Herpes virus antibodies in lower socioeconomic
populations has shown that HSV antibodies can be detected in one-half to two-thirds of infants from birth
to six months (transplacental from mother), and in only a very small percentage of infants seven months
to one-year old.  There is then a rise in the percentage of children with HSV antibodies until, by the age of
fourteen years, 40-70% of the children have antibodies to HSV.  Thereafter, there is a gradual but definite
increase approaching 100% by late adulthood.41
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SPECIFIC PERFORMANCE CHARACTERISTICS
Bion HSV1 and HSV2 ANTIGEN SUBSTRATE SLIDES have been evaluated for the presence of specific
HSV1 or HSV2 antigen using commercial monoclonal antisera.  In each case, positive reactions were
identified with the HSV infected cell cultures when stained with its corresponding antisera.  Also, there was
no cross-reactivity with other specific viral or chlamydial monoclonal antisera and either of the HSV1 or
HSV2 antigens.39  Each laboratory should determine its own performance characteristics using all
reagents assembled to perform the IFA test.


As Herpes Simplex Virus types 1 and 2 are members of the Herpesvirus Group, a study was performed to
insure that IgG antibodies to the other members of this group did not cross-react with Herpes Simplex
Virus type 1 or type 2 antigen on the BION HSV1 and HSV2 substrate slides.  Sixteen serum specimens
with IgG antibodies to Cytomegalovirus (CMV), Epstein-Barr Virus (EBV), and/or Varicella Zoster Virus
(VZV) were tested using the BION HSV1 and HSV2 substrate slides.  All sixteen specimens were
negative on both the BION HSV1 and HSV2 substrates, thus no cross-reactivity of these antibodies was
seen with either assay.  Summary of this data is presented in TABLE 1.  Results reflect test reactions at the
screening dilution of 1:10.39


TABLE 1 - HERPES GROUP IGG SPECIFICITY STUDY


In addition, a cross-reactivity study of IgM tests done by IFA was conducted to insure that IgM
antibodies to one virus would exhibit no specificity for other antigen substrates.  A total of 40
serum specimens were treated to separate IgG and IgM and then tested for IgM.  Ten specimens
had IgM antibodies to EBV; ten specimens had IgM antibodies to HSV; ten specimens had IgM
antibodies to CMV, and ten specimens had IgM antibodies to VZV.  These 40 specimens were
then tested against all five antigen substrates.


As shown in TABLE 2, there did not appear to be any specific pattern of cross-reactions between
antibodies of any one virus against the other four antigens except between HSV types 1 and 2.
There was some multiple positive results.  Some with comparatively low titers (*) may be of little or
questionable significance while others had higher titers (**) which may be of importance.39


 TABLE 2 – CROSS-REACTIVITY OF IGM ANTIBODIES IN IFA TESTS


Several limitations must be kept in mind when interpreting IgM serology tests.  This is true even
after separation treatment of IgG and IgM eliminates the problems of Rheumatoid Factors and
competitive IgG binding.  IgM specific antibody responses can occur not only with primary
infection but can be attributed to reactivation or reinfection particularly in CMV, HSV, EBV and VZV
infections.26,33  It is also well known that dual infections can occur and have been reported between
several members of the Herpesvirus Group.34,35,36,37  In addition, with some viruses such as CMV
and EBV, IgM specific antibodies may continue for many months.  Thus, a person may have
residual IgM from one infection and become infected with a different agent.26,33  It is not uncommon
for one childhood infection to follow closely after another.  Also, an infection with a new agent may
cause an anamnestic response in IgM from the recent previous infection.38  Therefore, requesting
a convalescent specimen looking for a change in antibody levels between paired specimens may
help to clarify the actual current infection from the previous past infection.


IgM serology performed by IFA is very attractive since it combines specificity with sensitivity and in
most cases only a single serum sample is required.  However, the need for careful interpretation of
the significance of positive IgM tests in relationship to patients’ clinical situations must be
emphasized.  It is essential to have an awareness of understanding of the many problems
associated with IgM testing to avoid the many pitfalls that can trap the most experienced of
workers.  IgM results must always be interpreted with caution.39
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STORAGE AND STABILITY
The Bion INFLUENZA A OR B VIRUS ANTIGEN SUBSTRATE SLIDES are
stable in sealed foil pouches at 8°C or lower     until labeled expiration
date.


WARNINGS AND PRECAUTIONS
  1. For in vitro diagnostic use. Thus, only staff trained in methods of in


vitro diagnostics may perform the test.
  2. Substrate slides are for single use only and must not be used more


than once.
  3. Use with non-Bion reagents could result in erroneous results.
  4. Care should be taken when handling substrate slides due to sharp


edges.
  5. The antigenic substrates have been fixed and contain no detectable live


Influenza A virus or Influenza B virus.  However, they should be handled
and disposed of as any potentially biohazardous laboratory material.


  6. Do not remove slides from pouches until ready for testing.  Do not
use if pouch has been punctured, as indicated by a flat pouch.


  7. Antigen substrate slides should be brought to room temperature
(20-25°C) prior to use.


  8. Abnormal test results may be seen if the antigen substrate slides
are allowed to dry during the staining procedure.


  9. Refrigeration (2-8°C) of antigen substrate slides immediately upon
arrival will insure stability until labeled expiration date.


 10. Antigen substrate slides should not be used beyond stated expiration
date.


 11. Avoid microbial contamination of all reagents involved in the testing
procedure or incorrect results may occur.


 12. Incubation times or temperatures other than those specified may
give erroneous results.


 13. Reusable glassware must be washed and thoroughly rinsed free of
detergents.


 14. Care should be taken to avoid splashing or generation of aerosols.
 15. Previously frozen specimens after thawing should be thoroughly mixed


prior to testing. It is recommended that sera is freeze thawed no more
than one time. If repeated testing is required, it is suggested that
specimen be aliquoted.


 16. Patient samples, as well as all materials coming into contact with
them, should be handled at the Biosafety Level 2 as recommended
for any potentially infectious human serum or blood specimen in the
CDC/NIH manual “Biosafety in Microbiological and Biomedical
Laboratories”, 1984 Edition.  Never pipette by mouth.  Avoid contact
with skin and mucous membranes.


SPECIMEN COLLECTION
Blood should be collected fasting or at least one hour after meals to
avoid lipemic serum, as excess lipids may produce a “film” over the
substrate.  Aseptically collect 5-8 ml of blood by venipuncture. Allow the
blood to clot at room temperature (20-25°C) before separating serum to
avoid hemolysis which could interfere with test results. Specimens
should be stored refrigerated at 2-8°C and tested within one week of
collection.  Long term storage should be at -20°C in aliquots to avoid
repeated freezing and thawing.  Do not store in self-defrosting freezer.


Avoid using contaminated sera as they may contain proteolytic enzymes
which will digest the substrate.  It is unnecessary to heat inactivate
serum specimens prior to testing; however, sera that have been heat
inactivated may be used.


When testing paired samples to look for evidence of recent infection, the
acute specimen should be obtained as soon as possible after onset of
illness and the convalescent specimen obtained 7-14 days later.  Acute
and convalescent specimens must be tested simultaneously, in the same
assay, looking for a significant change in antibody titer between the
paired sera.  If the first specimen is obtained too late during the course
of the infection, a significant rise in the antibody titer may not be
detected.


INFLUENZA A or


 INFLUENZA B
ANTIGEN SUBSTRATE SLIDES


INTENDED USE
The Bion INFLUENZA  A OR B VIRUS ANTIGEN SUBSTRATE SLIDES may
be used as the antigenic substrate in indirect fluorescent antibody assays
for the qualitative and/or semi-quantitative determination of Influenza A or
Influenza B virus antibodies in human serum.  Bion INFLUENZA A OR B
VIRUS ANTIGEN SUBSTRATE SLIDES are intended for use as an aid in the
diagnosis of active infection and as a determination of immunological
experience with Influenza A or Influenza B virus.


SUMMARY AND EXPLANATION
Influenza is an acute respiratory disease.  In infants croup and bronchiolitis are
frequent, and gastrointestinal symptoms have been reported in about 25% of
school children.  The disease usually begins abruptly with chills, fatigue,
headache, and myalgia.  Fever appears early and may persist for two to four
days.1  Recovery from uncomplicated influenza begins three to four days after
onset, but complaints of weakness, fatigue and cough may persist for one week
or longer.  Pneumonia of viral or secondary bacterial origin may occur, and such
complications may prove to be fatal, particularly in the elderly or patients of any
age with chronic debilitating illness.1  Reye’s syndrome, characterized by
noninflammatory encephalopathy and fatty infiltration of the liver, occurs rarely in
children and young adults after infection with Influenza A and B viruses.1


Epidemics of Influenza type A may occur in about two of every three years.
Outbreaks of type B are less frequent and occur every three to five years.1


Although there is no absolute rule, strains of Influenza virus which appear in the
United States late in one season, and are the minority of isolates, often reappear
in epidemic form the following year.1


PRINCIPLE OF THE IFA PROCEDURE
The Bion INFLUENZA A OR B VIRUS ANTIGEN SUBSTRATE SLIDES may
be utilized in the indirect fluorescent antibody assay method first described
by Weller and Coons2 and further developed by Riggs, et al.3


The procedure is carried out in two basic reaction steps:


Step 1 - Human serum is reacted with the antigen substrate. Antibodies, if
present, will bind to the antigen forming stable antigen-antibody
complexes.  If no antibodies are present, the complexes will not be
formed and serum components will be washed away.


Step 2 - Fluorescein labeled antihuman IgG antibody is added to the
reaction site which binds with the complexes formed in step one.
This results in a positive reaction of bright apple-green fluores-
cence when viewed with a properly equipped fluorescence
microscope.  If no complexes are formed in step one, the
fluorescein labeled antibody will be washed away, exhibiting a
negative result.


REAGENTS
Bion INFLUENZA A OR B VIRUS ANTIGEN SUBSTRATE SLIDES are
individually foil-wrapped twelve well slides with Influenza A virus
(Victoria/Port Chalmers-H


3
N


2
) or Influenza B virus (Hong Kong) infected


and uninfected VERO cells fixed onto each well.  Each well contains an
average of 10-50% infected cells per 200X field.
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PRODUCT AVAILABILITY
The following Influenza A Virus and Influenza B Virus Antigen Substrate Slides
are available individually from Bion Enterprises, Ltd. (Bion):


Antigen Substrate Slide Code No.
Influenza A Virus IA-1112
Influenza B Virus IB-2112
      Number of Tests 12-Well


NOTE : Removed references to IgM testing.







PROCEDURE
Detailed descriptions of indirect immunofluorescence techniques may be
found in the references listed in the bibliography.4,5,6


MATERIAL PROVIDED
Bion INFLUENZA A VIRUS ANTIGEN SUBSTRATE SLIDES; or,
INFLUENZA B VIRUS ANTIGEN SUBSTRATE SLIDES.
Lot Numbers provided on label.


MATERIALS AVAILABLE FROM Bion
  1. Fluorescent Antibody Conjugate with 0.01% Evans Blue counterstain
  2. Influenza A Virus Positive Human Control Serum
  3. Influenza B Virus Positive Human Control Serum
  4. Influenza A Virus Negative Human Control Serum
  5. Influenza B Virus Negative Human Control Serum
  6. Phosphate Buffered Saline (PBS)
  7. Mounting Medium


MATERIALS REQUIRED BUT NOT PROVIDED
  1. Disposable test tubes (12 x 75 mm or comparable) and rack
  2. Disposable serological pipettes
  3. Calibrated pipettes to deliver 50 µl, 100 µl and 200 µl with disposable


pipette tips
  4. Pasteur pipettes and bulbs
  5. Moist chambers
  6. Plastic squeeze wash bottle
  7. Coplin jars or staining dishes with slide racks
  8. 24 x 60 mm #1 coverslips
  9. Felt tip marking pen
10. Fluorescence microscope equipped with a mercury or tungsten-halogen


light source, a 390-490 nm excitation filter and 515-520 nm barrier
filter, and optics to give a total magnification of 200X or 250X.  The
excitation wavelength of FITC is 490 nm and the emission wave-
length is 520 nm.


TEST PROCEDURE
  1. SPECIMEN PREPARATION


Screening:
Each laboratory should establish its own protocol for the preparation
of serum screening dilutions.  Most indirect fluorescent antibody
staining procedures utilize a 1:10 dilution of each patient’s serum
which is prepared by adding 0.05 ml (50 µl) of the patient’s serum to
0.45 ml of PBS.


Semi-quantitation:
Serum dilutions are utilized to measure antibody titer.  Each
laboratory should establish its own titering protocol.  The selection
of either twofold or fourfold dilution procedures depends upon the
experience level and training of the individual(s) reading the
fluorescent antibody assay.


The following fourfold serial titration is suggested for IgG testing:


a. Prepare a 1:10 dilution of each patient’s serum by adding 0.05
ml (50 µl) of patient’s serum to 0.45 ml of PBS in tube #1.


b. Add 0.3 ml PBS to tubes #2, #3, #4, and #5.


c. Using a 100 µl pipette, transfer 0.1 ml (100 µl) from tube #1 to
tube #2.  Mix.  Using a new tip for each dilution, transfer 0.1 ml
(100 µl) from the second tube to the third, from the third tube
to the fourth, and from the fourth tube to the fifth, mixing after
each transfer.


2. SLIDE PREPARATION
Remove reagents and as many slides as are required from the
refrigerator or freezer and allow to equilibrate to room temperature
(20-25°C) for at least five minutes.  Remove slides from sealed foil
pouches being careful not to touch the antigen surface.  Identify each
slide using a felt tip marking pen.


  3.  SPECIMEN APPLICATION
Using separate Pasteur pipettes, apply one drop (20-30 µl) of the
positive control, one drop (20-30 µl) of the negative control and one
drop (20-30 µl) of each patient serum dilution to individual wells of
the slide.  Do not touch the antigen surface with the pipette while
dropping.  Do not allow drops to mix, as cross contamination of
samples between wells could cause erroneous results.


  4.   INCUBATION 1
Incubate in a moist chamber at room temperature (20-25°C) for 30
minutes.  THE ANTIGEN MUST NOT BE ALLOWED TO DRY DURING
ANY OF THE FOLLOWING STEPS.  Nonspecific binding may occur
if the reagent is allowed to dry on the slide.


  5. RINSE 1
Remove slides from moist chamber and rinse GENTLY with PBS
using a squeeze wash bottle.  Do not focus the PBS stream directly
onto the wells.  To prevent cross contamination tilt slide first toward
wells 1-6 and, running a PBS stream along the midline of the slide,
allow the PBS to run off the top edge of the slide.  Then, tilt the slide
toward wells 7-12 and repeat this procedure, allowing the PBS to
run off the bottom edge of the slide.


  6. WASH 1
Place slides in Coplin jars or staining dishes and wash in two
changes of PBS for not less than five minutes or more than ten
minutes each, agitating gently at entry and prior to removal.


  7. CONJUGATE APPLICATION
Remove slides from the wash one at a time, shake off excess PBS,
dry around outside edges if necessary and return each slide to the
moist chamber.  Apply one drop of an appropriate fluorescent
antibody conjugate with counterstain (diluted to its predetermined
proper working dilution) to each well of each slide, making sure that
each well is completely covered.


  8. INCUBATION 2
Incubate in a moist chamber at room temperature (20-25°C) for 30
minutes.  Protect slides from excessive light.


  9. RINSE 2
Remove slides from moist chamber and rinse GENTLY with PBS
using a squeeze wash bottle.  As suggested in step 5., do not
focus PBS stream directly onto the wells.


10. WASH 2
Place slides in Coplin jars or staining dishes and wash in two
changes of PBS for not less  than five minutes or more than ten
minutes each, agitating gently at entry and prior to removal.


11. COVERSLIP
Remove slides one at a time from the last PBS wash, shake off
excess PBS and immediately add two to four drops of mounting
medium across the slide.  Tilt slide and rest the edge of the
coverslip against the bottom of the slide allowing the mounting
medium to form a continuous bead between the coverslip and slide.
Gently lower the coverslip from the bottom of the slide to the top,
being careful to avoid air bubbles.  Drain excess mounting medium
by holding the edge of the slide  against absorbent paper.  Wipe off
back of slide.
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12. READ
Examine stained slides as soon as possible using a properly equipped
fluorescence microscope.  It  is recommended that slides be
examined on the same day they are stained.  If any delay is
anticipated, store slides in the refrigerator (2-8°C) away from direct
light and read the following day.  Do not allow mounting medium to
dry between slide and coverslip.  If drying should occur, add
additional mounting medium or recoverslip slide.


FLUORESCENT INTENSITY GRADING
Fluorescent intensity may be semi-quantitated by following the
guidelines established by the Centers for Disease Control, Atlanta,
Georgia:7


4+ = Maximal fluorescence; brilliant yellow-green.
3+ = Less brilliant yellow-green fluorescence.
2+ = Definite but dull yellow-green fluorescence.
1+ = Very dim subdued fluorescence.


The degree of fluorescent intensity is not clinically relevant and
has only limited value as an indicator of titer.  Differences in
fluorescence microscope optics, filters and light sources may
result in differences of 1+ or more fluorescent intensity when
observing the same slide using different microscopes.


QUALITY CONTROL
SPECIFICITY CONTROL
Both a positive and negative antibody control must be included with
each run.  These controls must be examined prior to reading test
samples and should demonstrate the following results:


Negative Control
Using a negative control serum on Bion INFLUENZA A OR B VIRUS
SUBSTRATE SLIDES, the Influenza A or B virus infected cells should
exhibit less than 1+ fluorescence and appear reddish-orange due to the
counterstain.


Positive Control
Using a positive control serum on Bion INFLUENZA A OR B VIRUS
SUBSTRATE SLIDES, the Influenza A or B virus infected cells should
exhibit well defined specific fluorescent staining at an intensity of 3+ or
greater.  Influenza A and B fluorescent staining patterns are similar and
not visually distinguishable.  The staining may appear somewhat uneven
and is found in the nucleus alone, in the cytoplasm alone or in both the
nucleus and cytoplasm.  Approximately  10-50% of the cells should
exhibit the specific staining pattern with the uninfected cells staining reddish-
orange due to the counterstain.


Each control must demonstrate the expected reaction in order to validate
the test.  If the controls fail to appear as described above, the test
results should not be reported and the test should be repeated.  If upon
repeat testing the controls still fail to show the proper reaction, do not
report the test results.


SENSITIVITY CONTROL
A titered control included with each run tests substrate sensitivity, as
well as, checks technique, conjugate quality and the microscope optical
system.  The endpoint titer of this control must be determined and there
must not be more than a twofold difference (+/-) in titer from this
determined endpoint.  Each run should include the endpoint dilution, one
twofold or fourfold dilution above and one twofold or fourfold dilution
below the endpoint dilution.  The more concentrated dilution should be positive
and the less concentrated dilution negative.  If the control does not behave as
described, the test results are invalid and the tests should be repeated.  If
the control again fails to show the proper reaction upon repeat testing,
do not report the test results.


READING OF TEST RESULTS
NEGATIVE
A serum dilution is considered to be negative for Influenza A or B virus
antibodies if the cells exhibit less than 1+ fluorescence and appear
reddish-orange due to the counterstain, or if the fluorescence observed
is not the specific staining pattern of Influenza A or B virus.


A sample is considered negative for Influenza A or B virus antibodies if it
exhibits less than 1+ fluorescence at a serum dilution of 1:10 and all
greater dilutions, or if the fluorescence observed is not the specific
Influenza A or B virus staining pattern.


   ... Negative samples may exhibit fluorescent staining of the infected
cells slightly greater than the negative control, but less than 1+.


   ... Nonspecific staining of all cells observed in some sera at low
dilutions is most likely due to the presence of autoantibodies against
cellular components in either the nucleus or cytoplasm.


   ... Staining of areas other than the viral infected cells should be
interpreted as negative and attention should be directed to specific
steps in the staining method (e.g., RINSE and WASH steps).


POSITIVE
A serum dilution is considered positive for Influenza A or B virus
antibodies if well defined specific fluorescent staining is observed in the
Influenza A or B virus infected cells at an intensity of 1+ or greater.
Influenza A and B fluorescent staining patterns are similar and not
visually distinguishable.  The staining may appear somewhat uneven and is
found in the nucleus alone, in the cytoplasm alone or in both the nucleus
and cytoplasm.  The number of cells exhibiting a positive staining
reaction and the type of fluorescent staining should closely approximate
that seen with the positive control.


A sample is considered positive for Influenza A or B virus antibodies if it
exhibits the characteristic staining pattern with a fluorescent intensity of
1+ or greater at a serum dilution of 1:10 or greater.


NOTE: Each field should contain cells that exhibit no apple-green
fluorescence.  Should most of the cells in the patient test wells
fluoresce apple-green in the nucleus and/or cytoplasm, an
autoimmune staining reaction due to the presence of autoantibod-
ies should be considered.8,9  It  is recommended that such samples be
diluted beyond the interference for better interpretation.  It is
possible that autoantibody staining may mask specific staining
such that an  interpretation cannot be made.  Should this occur,
test results should be reported as  “Unable to interpret due to
the presence of interfering antibodies.”


TITRATION
If a semi-quantitative titration is performed, the result should be reported
as the reciprocal of the last dilution in which 1+ apple-green fluorescent
intensity of the specific staining pattern is detected.  When reading
fourfold serial dilutions, endpoints can be extrapolated where necessary.


EXAMPLE OF ENDPOINT EXTRAPOLATION:
1:10  = 4+
1:40  = 3+
1:160 = 2+
1:640 = +/-


The extrapolated endpoint is reported as 320.


TROUBLESHOOTING
Possible solutions to problems that may occur in immunofluorescent
assays are discussed in an accompanying brochure entitled
“TROUBLESHOOTING IN IMMUNOFLUORESCENCE”


INTERPRETATION OF RESULTS
Detection of the presence of Influenza A or B virus antibody indicates a
current or previous infection with the organism. A significant
(fourfold or greater) increase in titer between the acute and convalescent
serum samples usually indicates evidence of a recent or active infection.


Bion
Rev. 01/22 IABSS-3







Bion
Rev. 01/22 IABSS-4


LIMITATIONS OF THE PROCEDURE
  1. Influenza A or B virus antibody test results should be used in


conjunction with information available from clinical evalua-
tion and other diagnostic information.


  2. A single serological IgG antibody titer to Influenza A or B
virus should not be used as the only criterion for diagnosis.
Paired serum samples
(acute and convalescent) may provide more meaningful
data.


  3. A negative test result does not necessarily rule out current
or recent infection.  The specimen may have been collected
too early in the disease before demonstrable antibody is
present.


  4. Lack of significant rise in titer does not exclude the possibility
of recent infection but may indicate an acute phase
specimen was obtained too late.


  5. In some instances, high IgG antibody levels in the first of
paired specimens may prevent the detection of increases in
total antibody, resulting in apparently stationary total
antibody titer.


  6. Test results on specimens from immunosuppressed
patients and pregnant women may be difficult to interpret.


  7. Positive test results may not be valid in persons who have
received blood transfusions or various blood products within the
past several months.


  8. Antinuclear antibodies (ANA) present in serum may interfere
with the Influenza A or B virus IFA test.  They can be
differentiated from Influenza A or B virus staining in that
ANAs stain the nuclei in all cells; whereas, Influenza A or B
virus antibodies exhibit staining only in the 10-50% infected
cells.8


  9. Cytoplasmic fluorescence in the majority of the cells may be
due to the presence of antimitochondrial antibodies (AMA) often
seen in primary biliary cirrhosis.9  They can be differentiated from
the specific antigen staining in that AMA will stain the cytoplasm of
all cells; whereas, Influenza A or B virus antibodies exhibit
staining in only the 10-50% infected cells.


10. Positive test results from cord blood or neonates should be
interpreted with caution.The presence of Influenza A or B
virus    IgG antibodies in cord blood is usually the result of
passive transfer from mother to the fetus. A negative test,
however, may be useful  in excluding possible infection.10


11. Endpoint reactions may vary between laboratories due to
differences in type or condition of fluorescence microscope
employed, diluting apparatus, as well as the experience
level of personnel performing the assay.


12. If both the positive and negative control substrate cells are
not visible when viewed using the fluorescence
microscope, it may be necessary to replace or realign the
light source and check the specific filters.


13. Cell culture substrate slides may exhibit nonspecific
fluorescence due to contamination of antibodies or PBS
rinse-wash solutions with bacteria or fungi.  It is very
important that personnel reading the staining results have
experience in fluorescence microscopy.


EXPECTED VALUES
Most healthy individuals already have IgG antibodies to viruses
such as Influenza A and B which can be detected for life.  This is
especially true for these viruses for which vaccines are
available.  Titer levels as high as 1:320 or more may commonly
be seen in the majority of these individuals.  For IFA test results
to be significant a fourfold, or greater, rise in IgG titer is required
to be indicative of an acute or current infection.


SPECIFIC PERFORMANCE CHARACTERISTICS
Bion INFLUENZA A OR B VIRUS ANTIGEN SUBSTRATE SLIDES
have been evaluated for the presence of specific Influenza A or B
virus using commercial monoclonal antisera.  Positive reactions
were identified with the infected cell cultures when stained with
their corresponding antisera.11  Also, there was no cross-reactivity with
other specific viral or chlamydial monoclonal antisera and the
Influenza A or B viruses.11


Each laboratory should determine its own performance
characteristics using all reagents assembled to perform the IFA
test.
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REAGENTS
Bion MEASLES VIRUS ANTIGEN SUBSTRATE SLIDES are individually
foil-wrapped twelve well slides with a mixture of Measles Virus (CDC strain)
infected and uninfected HEp-2 cells fixed onto each well. Each well contains
an average of 10-50% infected cells per 200X field.


STORAGE AND STABILITY
The Bion MEASLES VIRUS ANTIGEN SUBSTRATE SLIDES are stable in sealed foil
pouches at 8°C or lower     until labeled expiration date.


WARNINGS AND PRECAUTIONS


  5. The antigenic substrates have been fixed and contain no detectable live
Measles Virus. However, they should be handled and disposed of as any
potentially biohazardous laboratory material.


  6. Do not remove slides from pouches until ready for testing. Do not use if
pouch has been punctured, as indicated by a flat pouch.


  7. Antigen substrate slides should be brought to room temperature (20-25°C) prior to use.
  8. Abnormal test results may be seen if the antigen substrate slides are allowed


to dry during the staining procedure.
  9. Refrigeration (2-8°C) of antigen substrate slides immediately upon arrival will


insure stability until labeled expiration date.
10. Antigen substrate slides should not be used beyond stated expiration date.
11. Avoid microbial contamination of all reagents involved in the testing procedure


or incorrect results may occur.
12. Incubation times or temperatures other than those specified may give


erroneous results.
13. Reusable glassware must be washed and thoroughly rinsed free of detergents.
14. Care should be taken to avoid splashing and generation of aerosols.
15. Previously frozen specimens after thawing should be thoroughly mixed prior to


testing. It is recommended that sera is freeze thawed no more than one time.
If repeated testing is required, it is suggested that specimen be aliquoted.


16. Patient samples, as well as all materials coming into contact with them, should
be handled at the Biosafety Level 2 as recommended for any potentially
infectious human serum or blood specimen in the CDC/NIH Manual “Biosafety
in Microbiological and Biomedical Laboratories”, 1984 Edition. Never pipette by
mouth. Avoid contact with skin and mucous membranes.


SPECIMEN COLLECTION
Blood should be collected fasting or at least one hour after meals to avoid lipemic serum, as
excess lipids may produce a “film” over the substrate. Aseptically collect 5-8 ml of blood by
venipuncture. Allow the blood to clot at room temperature (20-25°C) before separating serum to
avoid hemolysis which could interfere with test results. Specimens should be stored refrigerated at
2-8°C and tested within one week of collection. Long term storage should be at -20°C in aliquots
to avoid repeated freezing and thawing. Do not store in self-defrosting freezer.


Avoid using contaminated sera as they may contain proteolytic enzymes which will digest the substrate. It
is unnecessary to heat inactivate serum specimens prior to testing; however, sera that have been heat
inactivated may be used.


When testing paired samples to look for evidence of recent infection, the acute specimen should be
obtained as soon as possible after onset of illness and the convalescent specimen obtained   7-14 days
later. Acute and convalescent specimens must be tested simultaneously, in the same assay, looking for a
significant change in antibody titer between the paired sera. If the first specimen is obtained too late
during the course of the infection, a significant rise in the antibody titer may not be detected.


PROCEDURE
Detailed descriptions of indirect immunofluorescence techniques may be found
in the references listed in the bibliography.11,12,13


MATERIALS PROVIDED
Bion MEASLES VIRUS ANTIGEN SUBSTRATE SLIDES.
Lot Number provided on label.


MATERIALS AVAILABLE FROM Bion
  1. Fluorescent Antibody Conjugate with 0.01% Evans Blue counterstain
  2. Measles Positive Human Control Serum
  3. Measles Negative Human Control Serum
  4. Phosphate Buffered Saline (PBS)
  5. Mounting Medium


MATERIALS REQUIRED BUT NOT PROVIDED
  1. Disposable test tubes (12 x 75 mm or comparable) and rack
  2. Disposable serological pipettes
  3. Calibrated pipettes to deliver 50 μl, 100 μl and 200 μl with disposable pipette tips
  4. Pasteur pipettes and bulbs
  5. Moist chambers
  6. Plastic squeeze wash bottle
  7. Coplin jars or staining dishes with slide racks
  8. 24 x 60 mm #1 coverslips
  9. Felt tip marking pen
10. Fluorescence microscope equipped with a mercury or tungsten-halogen light


source, a 390-490 nm excitation filter and 515-520 nm barrier filter, and
optics to give a total magnification of 200X or 250X.  The excitation
wavelength of FITC is 490 nm and the emission wavelength is 520 nm.


MEASLES VIRUS


ANTIGEN SUBSTRATE SLIDE


INTENDED USE
The Bion MEASLES (RUBEOLA) VIRUS ANTIGEN SUBSTRATE SLIDES may be
used as the antigenic substrate in indirect fluorescent antibody assays for the
qualitative and/or semi-quantitative determination of Measles (Rubeola) Virus IgG or
IgM antibodies in human serum. Bion  MEASLES VIRUS ANTIGEN SUBSTRATE
SLIDES are intended for use as an aid in the diagnosis of primary infection and as a
determination of immunological experience with Measles Virus.


SUMMARY AND EXPLANATION
Measles (Rubeola) is a highly contagious viral disease of childhood characterized by a
clinically distinct prodrome of fever, coryza, cough, conjunctivitis and enanthem followed by
a generalized maculopapular eruption.1  The most frequent complication of Measles
involves infections of the lower respiratory tract.2  A serious complication of Measles is
postinfectious encephalitis.  A late complication of Measles infection is subacute sclerosing
panencephalitis (SSPE), occurring 4 to 17 years after the patient has recovered from
Measles.2  Measles in pregnancy can have a harmful effect on the fetus, but the effect is
less striking and less specific than that seen in Rubella.3  Measles has proven to be a
serious problem in the immunosuppressed patient in that it produces a life-threatening
illness.4  Susceptible persons intimately exposed to a Measles patient have a 99% chance
of acquiring the disease.2  Measles can occur throughout the year, but epidemics occur
primarily in the late winter and early spring.1


Antibody to Measles Virus appears within 1 to 2 days after onset of rash and peaks
7 days to 2 weeks later. IgM antibodies appear first and persist 3 to 6 weeks. IgG
antibodies appear later, peak in 2 to 6 weeks, and gradually decline to low, but
persistent levels for life.  Infection with Measles Virus confers lifelong immunity to
symptomatic reinfection.5,6,7  Subclinical reinfection can occur with either
vaccine-induced or natural immunity. During such reinfection a boost in titer of IgG
antibody occurs, but IgM antibody does not reappear.5 Antibody to Measles Virus
can be detected 11 to 14 days following administration of live, attenuated Measles
vaccine.5  Atypical Measles can occur in children previously vaccinated with killed
Measles Virus vaccines when they become infected with wild Measles. The rash
produced is different from that of typical Measles, and may be confused with
Rocky Mountain Spotted Fever.2


Serology can be used both to diagnose Measles, and to ascertain the immune
status of previously vaccinated individuals. Even though traditional serologic
diagnosis of Measles requires the identification of a significant rise in antibody titer
between acute and convalescent phase sera, a diagnosis can also be made by the
demonstration of the presence of IgM antibody in a single specimen. However,
correct interpretation of serologic data depends upon the proper timing of the
specimen collection in relation to the onset of the patient’s skin rash. Timing is
especially important for interpreting negative IgM results.7  In addition, Measles
serology can be useful in the identification of SSPE in that elevated IgM antibodies
to Measles are found in serum and cerebrospinal fluid of SSPE patients.5


Methods for Measles antibody detection include Hemagglutination Inhibition (HI),
Complement Fixation (CF), and more recently Enzyme Linked Immunosorbent Assays
(ELISA), Radioimmunoassay (RIA), and Immunofluorescence Assays (IFA).  Both CF and
HI, which are cumbersome to perform, have shortcomings with regard to sensitivity and
reliability.  The IFA and ELISA tests have the advantages of having greater sensitivity and
being commercially available as well as having the ability to measure separate IgG and IgM
antibody classes for both the determination of immune status and diagnosis of acute
infection.1,2,8


PRINCIPLE OF THE IFA PROCEDURE
The Bion MEASLES VIRUS ANTIGEN SUBSTRATE SLIDES may be utilized in the indirect fluorescent
antibody assay method first described by Weller and Coons9 and further developed by Riggs, et al.10  The
procedure is carried out in two basic reaction steps:


Step 1 - Human serum is reacted with the antigen substrate. Antibodies, if present, will bind to the
antigen forming stable antigen-antibody complexes. If no antibodies are present, the complexes
will not be formed and serum components will be washed away.


Step 2 - Fluorescein labeled antihuman IgG (or IgM) antibody is added to the reaction site which binds
with the complexes formed in step one. This results in a positive reaction of bright apple-green
fluorescence when viewed with a properly equipped fluorescence microscope. If no complexes
are formed in step one, the fluorescein labeled antibody will be washed away, exhibiting a
negative result.
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PRODUCT AVAILABILITY
The following Measles Antigen Substrate Slides are available individually from
Bion Enterprises, Ltd. (Bion):


Antigen Substrate Slide Code No.
Measles Virus ME-6012
       Number of Tests 12-Well
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TEST PROCEDURE
  1. SPECIMEN PREPARATION


Screening:
Each laboratory should establish its own protocol for the preparation
of serum screening dilutions. Most indirect fluorescent antibody staining
procedures utilize a 1:10 dilution of each patient’s serum which is
prepared by adding 0.05 ml (50 μl) of patient’s serum to 0.45 ml of PBS.


NOTE: If testing for IgM specific antibodies using an IgM specific
fluorochrome conjugate, each patient serum specimen must be
pre-treated to remove any IgG interference by separating the
IgM from the IgG, and then running the screening test on the
IgM eluate. Suggested methodologies are ion exchange
chromatography14 or IgG immunoprecipitation.15,16


Semi-quantitation:
Serum dilutions are utilized to measure antibody titer. Each
laboratory should establish its own titering protocol. The selection of
either twofold or fourfold dilution procedures depends upon the
experience level and training of the individual(s) reading the
fluorescent antibody assay.


The following fourfold serial titration is suggested for IgG testing:


a. Prepare a 1:10 dilution of each patient’s serum by adding
0.05 ml (50 μl) of patient’s serum to 0.45 ml of PBS in tube #1.


b. Add 0.3 ml PBS to tubes #2, #3, #4, and #5.


c. Using a 100 μl pipette, transfer 0.1 ml (100 μl) from tube #1 to
tube #2. Mix. Using a new tip for each dilution, transfer 0.1 ml
(100 μl) from the second tube to the third, from the third tube to
the fourth, and from the fourth tube to the fifth, mixing after each
transfer.


The following twofold titration is suggested for IgM testing:


a. Prepare a 1:10 dilution of each patient’s serum using one of the
treatment methodologies mentioned in the “Screening NOTE”
above. This will be designated as tube #1.


b. Add 0.2 ml PBS to tubes #2, #3, #4, and #5.


c. Using a 200 μl pipette, transfer 0.2 ml (200 μl) from tube #1 to
tube #2. Mix. Using a new tip for each dilution, transfer 0.2 ml
(200 μl) from the second tube to the third, from the third tube to
the fourth, and from the fourth tube to the fifth, mixing after each
transfer.


These titrations will have the following dilutions:


Fourfold Twofold
Tube #1 = 1:10 Tube #1 = 1:10
Tube #2 = 1:40 Tube #2 = 1:20
Tube #3 = 1:160 Tube #3 = 1:40
Tube #4 = 1:640 Tube #4 = 1:80
Tube #5 = 1:2560 Tube #5 = 1:160


  2. SLIDE PREPARATION
Remove reagents and as many slides as are required from the
refrigerator or freezer and allow to equilibrate to room temperature
(20-25°C) for at least five minutes. Remove slides from sealed foil
pouches being careful not to touch the antigen surface. Identify each
slide using a felt tip marking pen.


  3. SPECIMEN APPLICATION
Using separate Pasteur pipettes, apply one drop (20-30 μl) of the
positive control, one drop (20-30 μl) of the negative control and one
drop (20-30 μl) of each patient serum dilution to individual wells of
the slide. Do not touch the antigen surface with the pipette while
dropping. Do not allow drops to mix, as cross contamination of
samples between wells could cause erroneous results.


  4. INCUBATION 1
Incubate in a moist chamber at room temperature (20-25°C) for
30 minutes. THE ANTIGEN MUST NOT BE ALLOWED TO DRY
DURING ANY OF THE FOLLOWING STEPS. Nonspecific binding
may occur if the reagent is allowed to dry on the slide.


NOTE: For IgM testing, incubate substrate slides in a moist
chamber at 35-37°C for 90 minutes.


  5. RINSE 1
Remove slides from moist chamber and rinse GENTLY with PBS
using a squeeze wash bottle. Do not focus the PBS stream directly
onto the wells. To prevent cross contamination tilt slide first toward
wells 1-6 and, running a PBS stream along the midline of the slide,
allow the PBS to run off the top edge of the slide. Then, tilt the slide
toward wells 7-12 and repeat this procedure, allowing the PBS to
run off the bottom edge of the slide. For six well slides, tilt slide
down and run the PBS stream across the slide above the wells,
allowing the PBS to run off the bottom edge of the slide.


  6. WASH 1
Place slides in Coplin jars or staining dishes and wash in two
changes of PBS for not less than five minutes or more than ten
minutes each, agitating gently at entry and prior to removal.


  7. CONJUGATE APPLICATION
Remove slides from the wash one at a time, shake off excess PBS,
dry around outside edges if necessary and return each slide to the
moist chamber. Apply one drop of an appropriate fluorescent
antibody (IgG or IgM) conjugate with counterstain (diluted to its
predetermined proper working dilution) to each well of each slide,
making sure each well is completely covered.


  8. INCUBATION 2
Incubate in a moist chamber at room temperature (20-25°C) for
30 minutes. Protect slides from excessive light.


NOTE: For IgM testing, incubate in a moist chamber at 35-37°C
for 60 minutes.


  9. RINSE 2
Remove slides from moist chamber and rinse GENTLY with PBS
using a squeeze wash bottle. As suggested in step 5., do not focus
PBS stream directly onto the wells.


10. WASH 2
Place slides in Coplin jars or staining dishes and wash in two
changes of PBS for not less than five minutes or more than ten
minutes each, agitating gently at entry and prior to removal.


11. COVERSLIP
Remove slides one at a time from last PBS wash, shake off excess
PBS and immediately add two to four drops of mounting medium
across the slide. Tilt slide and rest the edge of the coverslip against
the bottom of the slide allowing the mounting medium to form a
continuous bead between the coverslip and slide. Gently lower the
coverslip from the bottom of the slide to the top, being careful to
avoid air bubbles. Drain excess mounting medium by holding the
edge of the slide against absorbent paper. Wipe off back of slide.


12. READ
Examine stained slides as soon as possible using a properly
equipped fluorescence microscope. It is recommended that slides
be examined on the same day they are stained. If any delay is
anticipated, store slides in the refrigerator (2-8°C) away from direct
light and read the following day. Do not allow mounting medium to
dry between slide and coverslip. If drying should occur, add
additional mounting medium or recoverslip slide.


FLUORESCENT INTENSITY GRADING
Fluorescent intensity may be semi-quantitated by following the guidelines
established by the Centers for Disease Control, Atlanta, Georgia:17


4+ = Maximal fluorescence; brilliant yellow-green.
3+ = Less brilliant yellow-green fluorescence.
2+ = Definite but dull yellow-green fluorescence.
1+ = Very dim subdued fluorescence.


The degree of fluorescent intensity is not clinically relevant and has only limited
value as an indicator of titer. Differences in fluorescence microscope optics,
filters and light sources may result in differences of 1+ or more fluorescent
intensity when observing the same slide using different microscopes.
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QUALITY CONTROL


SPECIFICITY CONTROL
Both a positive and negative antibody control must be included with each run. These
controls must be examined prior to reading test samples and should demonstrate the
following results:


Negative Control
Using a negative control serum on Bion MEASLES VIRUS ANTIGEN SUBSTRATE
SLIDES, the infected cells should exhibit less than 1+ fluorescence and appear
reddish-orange due to the counterstain.


Positive Control
Using a positive control serum on Bion MEASLES VIRUS ANTIGEN SUBSTRATE
SLIDES, the infected cells should exhibit well defined specific fluorescent staining
at an intensity of 3+ or greater. The Measles Virus fluorescent staining pattern consists
of cytoplasmic granules in cells that sometimes coalesce to form multinucleated giant
cells.  Approximately 10-50% of the cells should exhibit this specific staining pattern with
the uninfected cells staining reddish-orange due to the counterstain.


Each control must demonstrate the expected reaction in order to validate the test.
If the controls fail to appear as described above, the test results should not be
reported and the test should be repeated. If upon repeat testing the controls still
fail to show the proper reaction, do not report test results.


SENSITIVITY CONTROL
A titered control included with each run tests substrate sensitivity, as well as, checks
technique, conjugate quality and the microscope optical system. The endpoint titer of this
control must be determined and there must not be more than a twofold difference (+/-) in
titer from this determined endpoint. Each run should include the endpoint dilution, one
twofold or fourfold dilution above and one twofold or fourfold dilution below the endpoint
dilution. The more concentrated dilution should be positive and the less concentrated
dilution negative. If the control does not behave as described, the test results are invalid
and the tests should be repeated. If the control again fails to show the proper reaction upon
repeat testing, do not report the test results.


READING OF TEST RESULTS
NEGATIVE
A serum dilution is considered negative for Measles Virus antibodies if the cells exhibit less
than 1+ fluorescence and appear reddish-orange due to the counterstain, or if the
fluorescence observed is not the specific staining pattern of Measles Virus.


A sample is considered negative for Measles Virus antibodies if it exhibits less than
1+ fluorescence at a serum dilution of 1:10 and all greater dilutions, or if the fluorescence
observed is not the specific staining pattern of Measles Virus.


   ... Negative samples may exhibit fluorescent staining of the infected cells slightly
greater than the negative control, but less than 1+.


   ... Nonspecific staining of all cells observed in some sera at low dilutions is most likely
due to the presence of autoantibodies against cellular components in either the
nucleus or cytoplasm.


   ... Staining of areas other than the viral infected cells should be interpreted as
negative and attention should be directed to specific steps in the staining method
(e.g., RINSE and WASH steps).


POSITIVE
A serum dilution is considered positive for Measles Virus antibodies if well defined specific
fluorescent staining is observed in the Measles Virus infected cells at an intensity of 1+ or
greater. The Measles virus fluorescent staining pattern consists of cytoplasmic granules in
cells that sometimes coalesce to form multinucleated giant cells.  This pattern is exhibited
in 10-50% of the cells with the remaining uninfected cells staining reddish-orange due to
the counterstain.  The number of cells exhibiting a positive staining reaction and the type of
fluorescent staining pattern should closely approximate that seen with the positive control.


A sample is considered positive for Measles Virus antibodies if it exhibits the characteristic
staining pattern with a fluorescent intensity of 1+ or greater at a serum dilution of 1:10 or
greater.


NOTE: Each field should contain cells that exhibit no apple-green fluorescence. Should most of
the cells in the patient test wells fluoresce apple-green in the nucleus and/or the
cytoplasm an autoimmune staining reaction due to the presence of autoantibodies
should be considered.18,19  It is recommended that such samples be diluted beyond the
interference for better interpretation. It is possible that autoantibody staining may mask
specific staining such that a specific interpretation cannot be made. Should this occur,
test results should be reported as “Unable to interpret due to the presence of interfering
antibodies.”


TITRATION
If a semi-quantitative titration is performed, the result should be reported as the reciprocal
of the last dilution in which 1+ apple-green fluorescent intensity of the specific staining
pattern is detected. When reading fourfold serial dilutions, endpoints can be extrapolated
where necessary.


EXAMPLE OF ENDPOINT EXTRAPOLATION:
1:10 = 4+
1:40 = 3+
1:160 = 2+
1:640 = +/-


The extrapolated endpoint is reported as 320.


TROUBLESHOOTING
Possible solutions to problems that may occur in immunofluorescent assays are discussed in
an accompanying brochure entitled “TROUBLESHOOTING IN IMMUNOFLUORESCENCE”.


INTERPRETATION OF RESULTS
Detection of the presence of Measles Virus antibodies indicates a current or
previous infection with Measles. A significant (fourfold or greater) increase in
titer between acute and convalescent serum samples and/or a positive test for
IgM specific antibodies usually indicates evidence of a recent or active infection.


LIMITATIONS OF THE PROCEDURE
  1. Measles Virus antibody test results should be used in conjunction with information


available from clinical evaluation and other diagnostic information.
  2. A single serological IgG antibody titer to Measles Virus should not be used as the


only criterion for diagnosis. Paired serum samples (acute and convalescent) and
testing for IgM specific Measles Virus antibodies may provide more meaningful
data.


  3. A negative test result does not necessarily rule out current or recent infection. The
specimen may have been collected too early in the disease before demonstrable
antibody is present.


  4. Lack of significant rise in titer does not exclude the possibility of recent infection but
may indicate that an acute phase specimen was obtained too late.


  5. In some instances, high IgG or IgM antibody levels in the first of paired specimens
may prevent the detection of increases in total antibody, resulting in apparently
stationary total antibody titer.


  6. Test results on specimens from immunosuppressed patients and pregnant women
may be difficult to interpret.


  7. Positive test results may not be valid in persons who have received blood
transfusions or various blood products within the past several months.


  8. Antinuclear antibodies (ANA) present in serum may interfere with the Measles Virus
IFA test. They can be differentiated from Measles Virus staining in that ANAs stain
the nuclei in all cells; whereas, Measles Virus antibodies exhibit staining only in the
 10-50% infected cells.18


  9. Cytoplasmic fluorescence in the majority of the cells may be due to the presence of
antimitochondrial antibodies (AMA) often seen in primary biliary cirrhosis.19  They
can be differentiated from the specific antigen staining in that AMA will stain the
cytoplasm of all cells; whereas, Measles Virus antibodies exhibit staining in only the
10-50% infected cells.


10. Positive test results from cord blood or neonates should be interpreted with caution.
The presence of IgG antibodies in cord blood is usually the result of passive
transfer from mother to the fetus. A negative test, however, may be useful in
excluding possible infection. Because of the  possibility of contamination of cord
blood with maternal IgM, it is prudent to confirm positive viral IgM antibody results
on cord blood samples by testing a follow-up specimen from the infant, preferably
within the first five days of life.20,21


11. Endpoint reactions may vary between laboratories due to differences in type or
condition of fluorescence microscope employed, diluting apparatus, IgG/IgM
separation methods, as well as the experience level of personnel performing the
assay.


12. If both the positive and negative control substrate cells are not visible when viewed
using the fluorescence microscope, it may be necessary to replace or realign the
light source and check the specific filters.


13. Cell culture substrate slides may exhibit nonspecific fluorescence due to
contamination of antibodies or PBS rinse-wash solutions with bacteria or fungi. It is
very important that personnel reading the staining results have experience in
fluorescence microscopy.


14. If testing for IgM specific antibodies, the presence of Rheumatoid Factor (RF) in
serum may cause a false positive reaction if pathogen specific IgG is also present.
Routine RF tests may not be sensitive enough to detect small amounts of RF which
exist within the normal range, but are sufficient to cause a false positive reaction in
the more sensitive IFA technique.22  Therefore, all sera should be treated by ion
exchange chromatography14 or IgG immunoprecipitation15,16 before testing to
eliminate possible RF interference.


15. If testing for IgM specific antibodies, high titers of specific IgG when present in the
patient serum may compete with the pathogen specific IgM for the antigen sites
resulting in a false negative IgM reaction.22  Therefore, all sera should be treated by
ion exchange chromatography14 or IgG immunoprecipitation15,16  before testing to
avoid this possible problem.


16. Two methods such as immunoprecipitation and ion exchange chromatography have
been commonly used for neutralizing or removing possibly interfering IgG
antibodies prior to testing for specific IgM antibodies in IFA tests. Immunoprecipitation
neutralizes all classes of IgG while not affecting the IgM levels; however, high
levels of IgG may need to be treated with proportionally increased amounts of the
precipitating reagent. Ion exchange chromatography will only eliminate IgG
subclasses 1, 2 and 3 with subclass 4 (usually less than 5% of the total IgG)
remaining in the fraction with the IgM. Also, only a portion of the IgM antibodies can
be recovered.28


17. IgM serology performed by IFA is very attractive since it combines specificity with
sensitivity and in most cases only a single serum sample is required. However, the
need for careful interpretation of the significance of positive IgM tests in relationship
to patient’s clinical situations must be emphasized. It is essential to have an
awareness of understanding of the many problems associated with IgM testing to
avoid the many pitfalls that can trap the most experienced of workers. IgM results
should always be interpreted with caution.23
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SPECIFIC LIMITATIONS OF THE MEASLES ASSAY
Measles antibody titers in body fluids may be increased in certain conditions, which have
not been correlated with persistent Measles Virus infection.24


  1. Increasing antibody titers against Measles Virus and certain other viruses, e.g.,
Rubella, have been associated with chronic active hepatitis, systemic lupus
erythematosus and infectious mononucleosis.25


  2. Increased Measles antibody titers have been found in serum and cerebrospinal fluid
samples from patients with multiple sclerosis.26  Titers of antibodies against other
enveloped viruses have also been found to be increased in a considerable portion of
patients with multiple sclerosis.  The significance is not known.


EXPECTED VALUES
The prevalence and age incidence of Measles are related to population density, economic
and environmental factors, and to the usage of Measles vaccine.1


In the absence of Measles vaccine, 50% of children have antibody by the age of 5, and
90-95% have antibody by the age of 15.  Among younger children with Measles, the peak
incidence occurs in infants under 2 years of age.  With the introduction of the Measles
vaccine, the age-specific incidence has shifted upwards as the overall incidence of Measles
has declined.5


A study was performed on fifty normal blood donors from the Midwestern United States
using the BION Measles IFA procedure to determine the normal adult IgG antibody titer to
Measles.  In this study, the titers ranged from 1:10 (12%) to 1:640 (2%) with the mean titer
being 1:40 (56%).27


At a private suburban hospital in the Midwestern United States, a total of 7,319 Measles IgG
tests were performed using the BION Measles IFA procedure between April, 1989 through
May, 1990.  Eighty-eight percent or 6,418 were positive and twelve percent or 901 were
negative.28  The now recommended schedule of routinely administering second doses
before entering high school has lowered the percent of negative results from vaccine
failures.


SPECIFIC PERFORMANCE CHARACTERISTICS
Bion MEASLES VIRUS ANTIGEN SUBSTRATE SLIDES have been evaluated for
the presence of specific Measles Virus using commercial monoclonal antisera. A
positive reaction was identified with the infected cell cultures when stained with its
corresponding antisera.  Also, there was no cross-reactivity with other specific viral
or chlamydial monoclonal antiserum and the Measles Virus antigen.28


Interlot and intralot precision of the Bion MEASLES SUBSTRATE SLIDES were
evaluated by testing for both IgG and IgM antibodies.  For IgG, 10 serums specimens (2
negative and 8 positive ranging in titer from 1:20 to 1:1280) were tested on five different lots
of slides, and three times on the same lot.  For IgM, 20 serum specimens (6 negative and
14 positive ranging in titer from 1:20 to 1:160) were tested on three different lots of slides,
and three times on the same lot.  In each instance there was no more than a twofold
difference (+/-) in titer between any of the comparison testings, which is within the
confidence limits of this methodology.  None of the sera vacillated between a positive or
negative result.28


The Immunofluorescent Antibody Assay (IFA) is more sensitive than the traditional
Complement Fixation (CF) test in the detection of IgG antibody to Measles Virus.  In a study
of thirty-five serum samples,  there was 80% overall agreement between the two
procedures with seven samples positive by IFA and negative by CF.  The IFA titers were
approximately 8 to 16 fold higher than those of the CF assay indicating the increased
sensitivity of the IFA procedure.  This additional sensitivity allows for the determination of
immune status.27


Five sets of paired serum specimens (acute and convalescent) were found to have fourfold,
or greater, rises in titer to Measles by the CF procedure indicating a serological diagnosis of
Measles infection.  IFA results to Measles for these paired specimens were then determined
(TABLE 1).28  IFA tests also confirmed a Measles diagnosis with fourfold, or greater, rises in
titer.  However, the acute specimens were already positive by IFA and would suggest
the performance of an immunofluorescent IgM test might confirm the diagnosis of acute
infection with a single specimen without waiting for a convalescent specimen.  This gives
immunofluorescence an additional advantage over complement fixation by allowing the
separate identification of specific IgG and IgM antibodies.27


TABLE 1 - COMPARISON OF CF AND IFA MEASLES RESULTS OF PAIRED SPECIMENS


A cross-reactivity study was conducted to insure that IgM antibodies to Measles virus would
exhibit no specificity for other antigen substrates.  Ten serum specimens positive for
Measles IgM antibodies were treated to separate IgG and IgM and then tested for IgM
antibodies to EBV, HSV1, HSV2, CMV, VZV and Mumps.  As summarized in TABLE 2, there
did not appear to be any specific pattern of cross-reactions between the IgM antibodies of
Measles and the other six antigens.  As indicated by *, there were comparatively low titers
with EBV and HSV in two specimens which may be of little or questionable significance.


TABLE 2 - CROSS-REACTIVITY OF IGM ANTIBODIES IN IFA TESTS


In addition, 47 specimens with IgM antibodies to EBV, HSV1, HSV2, CMV, VZ or Mumps were
tested on the BION Measles antigen substrate and were found to be less than 1:10, demons
trating that antibodies to these various other viruses exhibit no specificity to the BION Measles
antigen substrate.28


IgM serology performed by IFA is very attractive since it combines specificity with sensitivity and in
most cases only a single serum sample is required.  However, the need for careful interpretation of the
significance of positive IgM tests in relationship to patients’ clinical situations must be emphasized.
It is essential to have an awareness or understanding of the many problems associated with IgM
testing to avoid the many pitfalls that can trap the most experienced of workers.  IgM results must
always be interpreted with caution.28
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PRINCIPLE OF THE IFA PROCEDURE
The Bion MYCOPLASMA PNEUMONIAE ANTIGEN SUBSTRATE SLIDES
may be utilized in the indirect fluorescent antibody assay method first
described by Weller and Coons12 and further developed by Riggs, et
al.13  The procedure is carried out in two basic reaction steps:


Step 1 - Human serum is reacted with the antigen substrate.
Antibodies, if present, will bind to the antigen forming stable
antigen-antibody complexes.  If no antibodies are present, the
complexes will not be formed and serum components will be
washed away.


Step 2 - Fluorescein labeled antihuman IgG (or IgM) antibody  is added
to the reaction site which binds with the complexes formed in
step one. This results in a positive reaction of bright apple-green
fluorescence when viewed with a properly equipped fluorescence
microscope.  If no complexes are formed in step one, the
fluorescein labeled antibody will be washed away, exhibiting a
negative result.


REAGENTS
Bion MYCOPLASMA PNEUMONIAE ANTIGEN SUBSTRATE SLIDES are
individually foil-wrapped twelve well slides with Mycoplasma
pneumoniae (FH Strain) infected HEp-2 cells fixed onto each well.
Each reaction well will contain a cell monolayer along with microorganisms
and colonies of the Mycoplasma pneumoniae antigen.


STORAGE AND STABILITY
The Bion MYCOPLASMA PNEUMONIAE ANTIGEN
SUBSTRATE SLIDES are stable in sealed foil pouches at 8°C or
lower     until labeled expiration date.


WARNINGS AND PRECAUTIONS


  5. The antigenic substrates have been fixed and contain no
detectable live mycoplasmal agents.  However, they should be
handled and disposed of as any potentially biohazardous
laboratory material.


  6. Do not remove slides from pouches until ready for testing.  Do not
use if pouch has been punctured, as indicated by a flat pouch.


  7. Antigen substrate slides should be brought to room temperature
(20-25°C) prior to use.


  8. Abnormal test results may be seen if the antigen substrate slides
are allowed to dry during the staining procedure.


  9. Refrigeration (2-8°C) of antigen substrate slides immediately upon
arrival will insure stability until labeled expiration date.


10. Antigen substrate slides should not be used beyond stated expiration
date.


11. Avoid microbial contamination of all reagents involved in the
testing procedure or incorrect results may occur.


12. Incubation times or temperatures other than those specified may
give erroneous results.


13. Reusable glassware must be washed and thoroughly rinsed free
of detergents.


14. Care should be taken to avoid splashing or generation of
aerosols.


15. Previously frozen specimens after thawing should be
       thoroughly mixed prior to testing. It is recommended that sera  is


freeze thawed no more than one time. If repeated testing is
required, it is suggested that specimen be aliquoted.


16. Patient samples, as well as all materials coming into contact with
them, should be handled at the Biosafety Level 2 as recommended
for any potentially infectious human serum or blood specimen in
the CDC/NIH manual “Biosafety in
Microbiological and Biomedical Laboratories”, 1984 Edition.  Never
pipette by mouth.  Avoid contact with skin and mucous membrane.


INTENDED USE
The Bion MYCOPLASMA PNEUMONIAE ANTIGEN SUBSTRATE SLIDES
may be used as the antigenic substrate in indirect fluorescent antibody
assays for the qualitative and/or semi-quantitative determination of
Mycoplasma pneumoniae antibodies in human serum. The Bion
MYCOPLASMA PNEUMONIAE ANTIGEN SUBSTRATE SLIDES are intended
for use as an aid in the diagnosis of active infection and as a
determination of immunological experience with Mycoplasma pneumoniae.


SUMMARY AND EXPLANATION
Mycoplasma pneumoniae was the first mycoplasma for which an etiologic
role in human disease was demonstrated.  The first descriptions of Primary
Atypical Pneumonia (PAP) as a clinical syndrome appeared in the late
1930’s, with the recognition that some cases of pneumonia failed to
respond to therapy with sulfonamides or penicillin. The infectious nature of
PAP was demonstrated by Eaton and colleagues and the offending
organism came to be called Eaton’s agent.1


Most bacterial pneumonias (typical pneumonias) have an abrupt, often
rigorous onset. Mycoplasma (atypical) pneumonia is characterized by flu-like
symptoms, including a dry cough. Symptoms are typically chronic in both
onset and recovery.  The nondescript and somewhat chronic nature of the
disease prompted the nickname “walking pneumonia”.  M. pneumoniae is
the leading cause of pneumonia in older children and young adults, causing
up to 20% of all cases of pneumonia.2  It is a common cause of a wide
range of upper and lower respiratory tract infections.  While the majority of
these infections appear to be relatively mild cases of pneumonia, more
severe infections, such as pneumonia requiring hospitalization or lung
abscess can also occur.3 This disease may also be found with non-respiratory
complications in other organ systems, and the subsequent infection may be
life-threatening.4


Mycoplasmal and viral pneumonia, pharyngitis, and tracheobronchitis are
often clinically indistinguishable. It is important to differentiate mycoplasmal
and viral infections because mycoplasmal infections are readily treatable
with tetracycline and its derivatives and with erythromycin, while viral
infections do not respond to antibiotics.2  The organism remains in the
respiratory tract for prolonged periods, even after symptoms subside, and
this feature may contribute to the endemic nature of the disease. Unlike
other respiratory diseases, M. pneumoniae infections are not seasonal.5


The disease spreads slowly in families and transmission seems to require
close contact between family members.5


Diagnosis of mycoplasmal infections by isolation of the organism is difficult
because mycoplasmas grow slowly and require complex media for isolation.
Therefore, diagnosis of Mycoplasma pneumoniae infections has relied
heavily upon serological methods such as complement fixation (CF) tests.
However, due to the fact that the lipid antigen of the organism is found
broadly distributed in nature, this has resulted in clearly false positive assay
results using this test method.7  For this reason, other assays have been
developed in an attempt to overcome the problem of nonspecific lipid
antigen.  Enzyme linked immunosorbent assays (ELISA)8 and whole
organism immunofluorescence assays (IFA)9,10,11 appear suitable for the
detection of infection caused by Mycoplasma organisms.  In IFA, the
original problem of fixing the organism to glass slides was alleviated by use
of cell cultures, which provide both a plane of focus and a matrix for
adherence of mycoplasmas.  Both ELISA and IFA can be used to detect
IgG, IgA or IgM antibodies in serum and IgA antibodies in secretions.6
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PRODUCT AVAILABILITY
The following Organism Antigen Substrate Slides are available individually
from Bion Enterprises, Ltd. (Bion):


Antigen Substrate Slide Code No.
Mycoplasma pneumoniae MP-1212
        Number of Tests 12-Well
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SPECIMEN COLLECTION
Blood should be collected fasting or at least one hour after
meals to avoid lipemic serum, as excess lipids may produce a
“film” over the substrate.  Aseptically collect 5-8 ml of blood by
venipuncture.  Allow the blood to clot at room temperature
(20-25°C) before separating serum to avoid hemolysis which
could interfere with test results.  Specimens should be stored
refrigerated at 2-8°C and tested within one week of collection.
Long term storage should be at -20°C in aliquots to avoid
repeated freezing and thawing.  Do not store in self-defrosting
freezer.


Avoid using contaminated sera as they may contain proteolytic
enzymes which will digest the substrate.  It is unnecessary to
heat inactivate serum specimens prior to testing; however, sera
that have been heat inactivated may be used.


When testing paired samples to look for evidence of recent
infection, the acute specimen should be obtained as soon as
possible after onset of illness and the convalescent specimen
obtained 7-14 days later.  Acute and convalescent specimens
must be tested simultaneously, in the same assay, looking for a
significant change in antibody titer between the paired sera.  If
the first specimen is obtained too late during the course of the
infection, a significant rise in the antibody titer may not be
detected.


PROCEDURE
Detailed descriptions of indirect immunofluorescence
techniques may be found in the references listed in the
bibliography.14,15,16


MATERIALS PROVIDED
Bion MYCOPLASMA PNEUMONIAE ANTIGEN SUBSTRATE
SLIDES.  Lot Number provided on label.


MATERIALS AVAILABLE FROM Bion
  1. Fluorescent Antibody Conjugate with 0.01% Evans Blue


counterstain
  2. Mycoplasma pneumoniae Positive Human Control Serum
  3. Mycoplasma pneumoniae Negative Human Control Serum
  4. Phosphate Buffered Saline (PBS)
  5. Mounting Medium
  6. IgG Binding Reagent


MATERIALS REQUIRED BUT NOT PROVIDED
  1. Disposable test tubes (12 x 75 mm or comparable) and rack
  2. Disposable serological pipettes
  3. Calibrated pipettes to deliver 50 μl, 100 μl and 200 μl with


disposable pipette tips
  4. Pasteur pipettes and bulbs
  5. Moist chambers
  6. Plastic squeeze wash bottle
  7. Coplin jars or staining dishes with slide racks
  8. 24 x 60 mm #1 coverslips
  9. Felt tip marking pen
10. Fluorescence microscope equipped with a mercury or


tungsten-halogen light source, a 390-490 nm excitation filter
and 515-520 nm barrier filter, and optics to give a total
magnification of 200X or 250X.  The excitation wavelength
of FITC is 490 nm and the  emission wavelength is
520 nm.


TEST PROCEDURE


  1.  SPECIMEN PREPARATION
Screening:
Each laboratory should establish its own protocol for the
preparation of serum screening dilutions.  Most indirect
fluorescent antibody staining procedures utilize a 1:10
dilution of each patient’s serum which is prepared by
adding 0.05 ml (50 μl) of the patient’s serum to 0.45 ml of
PBS. However, due to the large number of low titers seen in
the population, it is suggested that a 1:160 IgG screening
dilution is utilized.


NOTE: If testing for IgM specific antibodies using an IgM
specific fluorochrome conjugate, each patient serum
specimen must be pre-treated to remove any IgG
interference by separating the IgM from the IgG, and
then running the screening test on the IgM eluate.
Suggested methodologies are ion exchange
chromatography17 or IgG immunoprecipitation.18,19


IgG Binding Reagent Catalog No. GBR-9982
available from BION Enterprises, Ltd.


Semi-quantitation:
Serum dilutions are utilized to measure antibody titer.  Each
laboratory should establish its own titering protocol.  The
selection of either twofold or fourfold dilution procedures
depends upon the experience level and training of the
individual(s) reading the fluorescent antibody assay.


The following fourfold serial titration is suggested for IgG
testing:


a. Prepare a 1:10 dilution of each patient’s serum by
adding 0.05 ml (50 μl) of patient’s serum to 0.45 ml of
PBS in tube #1.


b. Add 0.3 ml PBS to tubes #2, #3, #4, #5 and #6.


c. Using a 100 μl pipette, transfer 0.1 ml (100 μl) from
tube #1 to tube #2.  Mix.  Using a new tip for each
dilution, transfer 0.1 ml (100 μl) from the second tube to
the third, from the third tube to the fourth, from the
fourth tube to the fifth, and from the fifth tube to the sixth
mixing after each transfer.


d. Do not use tube #1 &  #2.  Starting with tube #3, apply
to substrate slide.


The following twofold titration is suggested for IgM testing:


a. Prepare a 1:10 dilution of each patient’s serum using
one of the treatment methodologies mentioned in the
“Screening NOTE” above.  This will be designated as
tube #1.


b. Add 0.2 ml PBS to tubes #2, #3, #4, and #5.


c. Using a 200 μl pipette, transfer 0.2 ml (200 μl) from tube #1
to tube #2.  Mix.  Using a new tip for each dilution, transfer
0.2 ml (200 μl) from the second tube to the third, from the
third tube to the fourth, and from the fourth tube to the fifth,
mixing after each transfer.


d. Do not use tube #1.  Starting with tube #2, apply to
substrate slide.
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LIMITATIONS OF THE PROCEDURE (continued)
11. Endpoint reactions may vary between laboratories due to


differences in type or condition of fluorescence microscope
employed, diluting apparatus, IgG/IgM separation methods, as
well as the experience level of personnel performing the assay.


12. If both the positive and negative control substrate cells are not
visible when viewed using the fluorescence microscope, it may be
necessary to replace or realign the light source and check the specific
filters.


13. Cell culture substrate slides may exhibit nonspecific fluorescence due
to contamination of antibodies or PBS rinse-wash solutions with
bacteria or fungi.  It is very important that personnel reading the
staining results have experience in fluorescence microscopy.


14. If testing for IgM specific antibodies, the presence of Rheumatoid
Factor (RF) in serum may cause a false positive reaction if pathogen
specific IgG is also present.  Routine RF tests may not be sensitive
enough to detect small amounts of RF which exist within the normal
range, but are sufficient to cause a false positive reaction in the more
sensitive IFA technique.24  Therefore, all sera should be treated by ion
exchange chromatography17 or IgG immunoprecipitation18,19 before
testing to eliminate possible RF interference.


15. If testing for IgM specific antibodies, high titers of specific IgG when
present in the patient serum may compete with the pathogen specific
IgM for the antigen sites resulting in a false negative IgM reaction.24


Therefore, all sera should be treated by ion exchange
chromatography17 or IgG immunoprecipitation18,19 before testing to
avoid this possible problem.


16. Two methods such as immunoprecipitation and ion exchange
chromatography have been commonly used for neutralizing or
removing possibly interfering IgG antibodies prior to testing for
specific IgM antibodies in IFA tests.  Immunoprecipitation
neutralizes all classes of IgG while not affecting the IgM levels;
however, high levels of IgG may need to be treated with
proportionally increased amounts of the precipitating reagent. Ion
exchange chromatography will only eliminate IgG subclasses 1, 2
and 3 with subclass 4 (usually less than 5% of the total IgG)
remaining in the fraction with the IgM.  Also, only a portion of the
IgM antibodies can be recovered.27


17. IgM serology performed by IFA is very attractive since it
combines specificity with sensitivity and in most cases only a
single serum sample is required.  However, the need for careful
interpretation of the significance of positive IgM tests in
relationship to patient’s clinical situations must be emphasized.
It is essential to have an awareness of understanding of the many
problems associated with IgM testing to avoid the many pitfalls that
can trap the most experienced of workers.
IgM results must always be interpreted with caution.27


SPECIFIC LIMITATIONS OF THE M. PNEUMONIAE ASSAY
  1. One specific Mycoplasma organism, Mycoplasma genitalium, is


known to resemble Mycoplasma pneumoniae.  It has demonstrated
serological cross-reactivity with Mycoplasma pneumoniae.25


  2. A fourfold rise in IgG titer is diagnostic; however, because the
symptoms of  M. pneumoniae are so insidious and mild, many
patients do not initially seek medical care but wait until the
disease fails to improve.  Thus, the acute phase sera are not
readily available.  Testing for specific IgM antibodies can be
beneficial in these cases.


  3. The level of IgG antibodies normally rises much later than the
IgM level.  Therefore, early in the disease, serology tests will be
negative if only testing for IgG.28


  4. Many older patients demonstrate high titers of IgG but do not
produce IgM antibodies.  This is probably a result of reinfection.28


  5. Because antibodies persist long after infection, the presence of
IgG antibody cannot be used as an indicator of recent infection;
however, high levels of antibody are suggestive and indicate the
need to test for IgM and/or look for a rise in IgG titer between
acute and convalescent sera.6


EXPECTED VALUES
Mycoplasma-specific immunoglobulin titers are known to peak
during, or shortly after acute infection, and then decline.  The
systemic antibody response to M. pneumoniae demonstrates an
initial rise of IgM titer, usually seven to ten days following infection
with the microorganism, and then the development of a Mycoplasma
IgG titer.11  The time interval between the development of IgM and
IgG antibodies is quite brief, and it is not common to find a serum
specimen from an acutely ill patient that is positive for only IgM
immunoglobulins.11  During convalescence the Mycoplasma IgM titer
drops and eventually becomes undetectable by IFA.  The time
period of this antibody drop varies with the individual patient and, in
a low percentage of patients, IgM may persist at low levels for an
extended period of time.  For this reason, it is suggested that IgM
antibody levels be titered out to look for a drop in titer as evidence of
convalescence.  IgG persists indefinitely.  It has been established
that immunity to M. pneumoniae is not complete, and recurrent
infections have been reported.26


A study was performed on 60 normal blood donors from the
Midwestern United States using the Bion MYCOPLASMA PNEUMONIAE-G
ANTIBODY TEST SYSTEM to determine the range of normal adult IgG
antibody titers to Mycoplasma pneumoniae. In this study, titers range
from 1:40 to 1:2560 with a mean titer of 1:160 (63%). 27


SPECIFIC PERFORMANCE CHARACTERISTICS
Relative specificity and sensitivity evaluations using Bion
MYCOPLASMA PNEUMONIAE ANTIGEN SUBSTRATE SLIDES
were conducted in comparison with two other commercially available
IFA test systems for the presence of IgG antibodies to Mycoplasma
pneumoniae. A panel consisting of 62 specimens with titers ranging
from less than 1:20 to 1:2560 was compared qualitatively and
semi-quantitatively. Qualitatively there was an overall agreement in
20 of 62 specimens (32%) and 34 of 62 specimens (55%) between
the BION Test System and the other two commercially available test
sytems respectively. The relative sensitivity was 100% and 93.3%
respectively; whereas, the relative specificity was 16% and 19%
respectively. This appeared to be due to the fact that when compared
semi-quantitatively for IgG antibodies, BION titers were consistantly
several fold higher than the two other commercially available test
systems. TABLE 1 summarizes comparative results from 12 serum
specimens ranging in titer from less than 1:20 to 1:5120 indicating
an increase in relative sensitivity with the BION Test System. As
further evidence of sensitivity, for the 60 normal blood donors
tested, BION's calculated IgG mean titer was 1:218, whereas the
other test systems' calculated mean titers were 1:68 and 1:37
respectively.27


Relative specificity and sensitivity evaluations using the Bion
MYCOPLASMA ANTIGEN SUBSTRATE SLIDES were conducted in
comparison with two other commercially available IFA test systems
for the presence of IgM antibodies to Mycoplasma pneumoniae. A
panel consisting of 58 specimens was compared qualitatively with
the two other commercially available test systems. Positive Complement
Fixation titer (>1:64) were present in 46 specimens with positive
cold agglutinin results (>1:32) present in 30 specimens. There was
an overall agreement in 57 of 58 specimens (98%) on the three
systems. *One specimen was negative in one test system but
positive in the other two. Twelve serum specimens ranging in titer
from less than 1:20 to 1:2560 were compared semi-quantitatively.
Three were negative for IgG and IgM, four were positive for IgG and
negative for IgM and five were positive for both IgG and IgM.
Included are Complement Fixation (CF) and Cold Agglutinin (CA)
results if available. Whereas the IgG test results indicate an
increase in relative sensitivity with the BION System, the IgM test
results showed that the three systems were essentially equivalent.
These results are summarized in TABLE 2.27







                     TABLE 1 - Summary of Relative                              TABLE 2- Summary of Relative
      IgG Sensitivity Testing                  IgM Sensitivity Testing
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Interlot and intralot precision using Bion MYCOPLASMA PNEUMONIAE
ANTIGEN SUBSTRATE SLIDES was evaluated by testing 12 serum
specimens for Mycoplasma pneumoniae IgG antibodies; 3 negative and 9
positive sera ranging in titer from less than 1:20 to 1:5120. They were
tested on three different lots of substrate slides, and three times on one
lot. In each instance there was no more than a twofold difference (+/-)
in titer between any of the comparison testings, which is within the
confidence limits of this methodology. None of the sera vacillated
between a positive or negative result.27


Interlot and intralot precision of the Bion MYCOPLASMA PNEUMONIAE
ANTIGEN SUBSTRATE SLIDES was evaluated by testing 12 serum
specimens for Mycoplasma pneumoniae IgM antibodies; 7 negative and 5
positive sera ranging in titer from less than 1:20 to 1:2560. They were
tested on three different lots, and three times on one lot. In each
instance there was no more than a twofold difference (+/-) in titer
between any of the comparison testings, which is within the confidence
limits of this methodology. None of the sera vacillated between a positive
or negative result.27


In addition, 20 specimens from 13 patients with serological diagnosis
of Mycoplasma pneumoniae infection based on Complement Fixation
(CF) and Cold Agglutinin (CA) test results were compared on all three
IFA Test Systems. Eighteen specimens were positive on all three IFA
systems; five had either the CF or the CA not done; and for two the
CF and CA results weren't available. *One acute specimen was
negative on all systems except the Cold Agglutinin test and ** one
specimen was positive on all test systems except the second other
commercially available IFA system. Positive IgM IFA test results may
allow diagnosis to be made immediately on results from acute
specimens without waiting for convalescent specimens to show a
significant rise in titer.
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         TABLE 3 - Comparison of IgM Test Results for IFA, CF and CA
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These titrations will have the following dilutions:


Fourfold Twofold
Tube #1 = 1:10 Tube #1 = 1:10
Tube #2 = 1:40 Tube #2 = 1:20
Tube #3 = 1:160 Tube #3 = 1:40
Tube #4 = 1:640 Tube #4 = 1:80
Tube #5 = 1:2560 Tube #5 = 1:160
Tube #6 = 1:10,240


  2. SLIDE PREPARATION
Remove reagents and as many slides as are required from the
refrigerator or freezer and allow to equilibrate to room
temperature (20-25°C) for at least five minutes.  Remove slides
from sealed foil pouches being careful not to touch the antigen
surface.  Identify each slide using a felt tip marking pen.


  3. SPECIMEN APPLICATION
Using separate Pasteur pipettes, apply one drop (20-30 μl) of the
positive control, one drop (20-30 μl) of the negative control and
one drop (20-30 μl) of each patient serum dilution to individual
wells of the slide.  Do not touch the antigen surface with the pipette
while dropping.  Do not allow drops to mix, as cross contamination
of samples between wells could cause erroneous results.


  4. INCUBATION 1
Incubate in a moist chamber at room temperature (20-25°C) for
30 minutes.  THE ANTIGEN MUST NOT BE ALLOWED TO DRY
DURING ANY OF THE FOLLOWING STEPS.  Nonspecific
binding may occur if the reagent is allowed to dry on the slide.


NOTE: For IgM testing, incubate the substrate slides in a moist
chamber at 35-37°C for 90 minutes.


  5. RINSE 1
Remove slides from moist chamber and rinse GENTLY with
PBS using a squeeze wash bottle.  Do not focus the PBS
stream directly onto the wells.  To prevent cross contamination
tilt slide first toward wells 1-6 and, running a PBS stream along
the midline of the slide, allow the PBS to run off the top edge of
the slide.  Then, tilt the slide toward wells 7-12 and repeat this
procedure, allowing the PBS to run off the bottom edge of the
slide.  For six well slides, tilt slide down and run the PBS stream
across the slide above the wells, allowing the PBS to run off the
bottom edge of the slide.


  6. WASH 1
Place slides in Coplin jars or staining dishes and wash in two
changes of PBS for not less than five minutes or more than ten
minutes each, agitating gently at entry and prior to removal.


  7. CONJUGATE APPLICATION
Remove slides from the wash one at a time, shake off excess
PBS, dry around outside edges if necessary and return each
slide to the moist chamber.  Apply one drop of an appropriate
fluorescent antibody (IgG or IgM) conjugate with counterstain
(diluted to its predetermined proper working dilution) to each well
of each slide, making sure that each well is completely covered.


  8. INCUBATION 2
Incubate in a moist chamber at room temperature (20-25°C) for
30 minutes. Protect slides from excessive light.


NOTE: For IgM testing, incubate in a moist chamber at 35-37°C
for 60 minutes.


9. RINSE 2
Remove slides from moist chamber and rinse GENTLY with PBS
using a squeeze wash bottle.  As suggested in step 5., do not
focus PBS stream directly onto the wells.


10. WASH 2
Place slides in Coplin jars or staining dishes and wash in two
changes of PBS for not less than five minutes or more than ten
minutes each, agitating gently at entry and prior to removal.


11. COVERSLIP
Remove slides one at a time from the last PBS wash, shake off
excess PBS and immediately add two to four drops of mounting
medium across the slide.  Tilt slide and rest the edge of the
coverslip against the bottom of the slide allowing the mounting
medium to form a continuous bead between the coverslip and
slide.  Gently lower the coverslip from the bottom of the slide to
the top, being careful to avoid air bubbles.  Drain excess
mounting medium by holding the edge of the slide against
absorbent paper.  Wipe off back of slide.


12. READ
Examine stained slides as soon as possible using a properly
equipped fluorescence microscope.  It is recommended that
slides be examined on the same day they are stained.  If any
delay is anticipated, store slides in the refrigerator  (2-8°C)
away from direct light and read the following day.  Do not allow
mounting medium to dry between slide and coverslip.  If drying
should occur, add additional mounting medium or recoverslip
slide.


FLUORESCENT INTENSITY GRADING
Fluorescent intensity may be semi-quantitated by following the
guidelines established by the Centers for Disease Control, Atlanta,
Georgia:20


4+ = Maximal fluorescence; brilliant yellow-green.
3+ = Less brilliant yellow-green fluorescence.
2+ = Definite but dull yellow-green fluorescence.
1+ = Very dim subdued fluorescence.


The degree of fluorescent intensity is not clinically relevant and has
only limited value as an indicator of titer.  Differences in fluorescence
microscope optics, filters and light sources may result  in differences
of 1+ or more fluorescent intensity when observing the same slide using
different microscopes.


QUALITY CONTROL
SPECIFICITY CONTROL
Both a positive and negative antibody control must be included with each
run.   These controls must be examined prior to reading test samples and
should demonstrate the following results:


Negative Control
Using a negative control serum on Bion MYCOPLASMA PNEUMONIAE
SUBSTRATE SLIDES, the Mycoplasma pneumoniae microorganisms and
colonies should exhibit less than 1+ fluorescence  with  the  back-
ground cells appearing reddish-orange due to the counterstain.


Positive Control
Using a positive control serum on Bion MYCOPLASMA PNEUMONIAE
SUBSTRATE SLIDES, the Mycoplasma pneumoniae infected cells should
exhibit well defined specific fluorescent staining at an intensity of 3+ or
greater.  The Mycoplasma staining pattern consists of both solid colonies
and glass rod-like forms.  The rod-like forms are never seen alone;
however, colony staining alone may be seen with low-titered sera.  In
addition to colonies and rods, ring-like subunits around the colony rims
may be seen with high-titered IgM sera. Each well should exhibit this
specific staining pattern with the background cells staining reddish-orange
due to the counterstain.


Each control must demonstrate the expected reaction in order to validate
the test.  If the controls fail to appear as described above, the test results
should not be reported and the test should be repeated.  If upon repeat
testing the controls still fail to show the proper reaction, do not report the
test results.
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SENSITIVITY CONTROL
A titered control included with each run tests substrate sensitivity, as
well as, checks technique, conjugate quality and the microscope optical
system.  The endpoint titer of this control must be determined and there
must not be more than a twofold difference (+/-) in titer from this
determined endpoint.  Each run should include the endpoint dilution,
one twofold or fourfold dilution above and one twofold or fourfold dilution
below the endpoint dilution.  The more concentrated dilution should be
positive and the less concentrated dilution negative.  If the control does
not behave as described, the test results are invalid and the tests
should be repeated.  If the control again fails to show the proper
reaction upon repeat testing, do not report the test results.


READING OF TEST RESULTS


NEGATIVE
A serum dilution is considered to be negative for Mycoplasma
pneumoniae antibodies if the Mycoplasma microorganisms and
colonies exhibit less than 1+ fluorescence, or if the fluorescence
observed is not the specific staining pattern of Mycoplasma
pneumoniae.


A sample is considered negative for Mycoplasma pneumoniae
antibodies if it exhibits less than 1+ fluorescence at a serum dilution
of 1:10 and all greater dilutions, or if the fluorescence observed is
not the specific staining pattern of Mycoplasma pneumoniae.


   ... Negative samples may exhibit fluorescent staining slightly
greater than the negative control, but less than 1+.


   ... Nonspecific staining of all the background tissue culture cells
observed with some sera at low dilutions is most likely due to the
presence of autoantibodies against cellular components in either
the nucleus or cytoplasm.


   ... Staining of areas other than colonies or microorganisms should be
interpreted as negative, and attention should be directed to specific
steps in the staining method (e.g., RINSE and WASH steps).


POSITIVE
A serum dilution is considered positive for Mycoplasma pneumoniae
antibodies if well defined specific fluorescent staining is observed at
an intensity of 1+ or greater.  The Mycoplasma staining pattern
consists of both solid colonies and glass rod-like forms.  The rod-like
forms are never seen alone; however, colony staining alone may be
seen with low-titered sera.  In addition to colonies and rods, ring-like
subunits around the colony rims may be seen with high-titered IgM
sera.  The number of microorganisms and colonies of the positive
staining reaction and the type of fluorescent staining should closely
approximate that seen with the positive control.


A sample is considered positive for Mycoplasma pneumoniae
antibodies if it exhibits the characteristic staining pattern with a
fluorescent intensity of 1+ or greater at a serum dilution of 1:160 IgG
or 1:20 IgM or greater.


NOTE:Each field should contain cells that exhibit no apple-green
fluorescence.  Should most of the cells in the patient test
wells fluoresce apple-green in the nucleus and/or cytoplasm,
an autoimmune staining reaction due to the presence of
autoantibodies should be considered.21,22  It is recommended
that such samples be diluted beyond the interference for
better interpretation.  It is possible that autoantibody staining
may mask specific staining such that an interpretation cannot
be made.  Should this occur, results should be reported as
“Unable to interpret due to the presence of interfering
antibodies.”


TITRATION
If a semi-quantitative titration is performed, the result should be
reported as the reciprocal of the last dilution in which 1+ apple-green
fluorescent intensity of the specific staining pattern is detected.
When reading fourfold serial dilutions, endpoints may be extrapolated
where necessary.


EXAMPLES OF ENDPOINT EXTRAPOLATION:
1:160     = 3+
1:640     = 2+
1:2560  = +/-


The extrapolated endpoint is reported as 1:1280.


TROUBLESHOOTING
Possible solutions to problems that may occur in immunofluorescent
assays are discussed in an accompanying brochure entitled
“TROUBLESHOOTING IN IMMUNOFLUORESCENCE”.


INTERPRETATION OF RESULTS
Detection of the presence of Mycoplasma pneumoniae antibodies
indicates a current or past infection with the organism.  A fourfold or
greater increase in titer between the acute and convalescent serum
samples and/or a positive test for IgM specific antibody usually
indicates evidence of an active or recent infection.10,11


LIMITATIONS OF THE PROCEDURE
  1. Mycoplasma pneumoniae antibody test results should be used


in conjunction with information available from clinical evaluation
and other diagnostic information.


  2. A single serological IgG antibody titer to M. pneumoniae
should not be used as the only criterion for diagnosis.  Paired
serum samples (acute and convalescent) and testing for IgM
specific
M. pneumoniae antibodies may provide more meaningful data.


  3. A negative test result does not necessarily rule out current or
recent infection.  The specimen may have been collected too
early in the disease before demonstrable antibody is present.


  4. Lack of significant rise in titer does not exclude the possibility
of recent infection but may indicate an acute phase specimen
was obtained too late.


  5. In some instances, high IgG or IgM antibody levels in the first
of paired specimens may prevent the detection of increases in
total antibody, resulting in apparently stationary total antibody
titer.


  6. Test results on specimens from immunosuppressed patients
and pregnant women may be difficult to interpret.


  7. Positive test results may not be valid in persons who have
received blood transfusions or various blood products within
the past several months.


  8. Antinuclear antibodies (ANA) present in serum may interfere
with the M. pneumoniae IFA test.  They can be differentiated
from Mycoplasma staining in that ANAs stain the nuclei in all
cells; whereas, Mycoplasma antibodies exhibit staining only
Mycoplasma microorganisms and colonies.21


 9. Cytoplasmic fluorescence in the majority of the cells may be
due to the presence of antimitochondrial antibodies (AMA) 
from the specific antigen staining in that AMA will stain the
cytoplasm of all cells; whereas, Mycoplasma antibodies exhibit
staining in only the Mycoplasma microorganisms and colonies.


10. Positive test results from cord blood or neonates should be
interpreted with caution.  The presence of M. pneumoniae IgG
antibodies in cord blood is usually the result of passive transfer
from mother to the fetus.  A negative test, however, may be
useful in excluding possible infection.23
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INTENDED USE
The Bion MUMPS VIRUS ANTIGEN SUBSTRATE SLIDES may be used as the
antigenic substrate in indirect fluorescent antibody assays for the qualitative
and/or semi-quantitative determination of Mumps Virus IgG or IgM antibodies in
human serum.  Bion MUMPS VIRUS ANTIGEN SUBSTRATE SLIDES are intended for
use as an aid in the diagnosis of primary infection and as a determination of
immunological experience with Mumps Virus.


SUMMARY AND EXPLANATION
Mumps is an acute, generally self-limiting, contagious disease with moderate fever of short
duration. Bilateral or unilateral parotitis is the most common clinical feature. Secondary
involvement concerns the testes, ovaries, central nervous system and, more rarely, the
pancreas, peripheral nerves, eye, inner ear and other organs.1


The incubation period for Mumps Virus ranges between 18 and 21 days. Infections
are spread by droplets via the upper respiratory route. Between 25 and 50 percent
of all infections are silent. Immunity after infection appears to be lifelong; however,
silent reinfections may occur although it is probably an infrequent event. An
attenuated live virus vaccine is available which induce lower levels of measurable
antibody than natural infection.1,2


Only one distinct antigenic type of Mumps Virus is known. Some antigenic
cross-reactivity and anamnestic antibody responses exist with other Paramyxoviruses,
particularly Parainfluenza Virus type 1, in some serological tests.1,2,3 However,
cross-reacting antibodies do not appear to be a problem when testing for Mumps Virus
antibody by immunofluorescence.1,2,4,22  Paired serum samples should be used for
serological analysis, and the initial specimen should be obtained as early as
possible after the onset of symptoms. IgG antibodies appear within the first week,
reach high titers, and persist as protective antibody for apparent lifelong immunity.
A fourfold or greater rise in antibody between paired samples will allow a serological
diagnosis of Mumps Virus infection. IgM antibodies appear 2 to 4 days after onset
of clinical symptoms, peak at 1 to 2 weeks, persist for about 3 months, and are
rarely detectable as long as 6 months after infection. Therefore, single specimens
collected within 10 to 15 days after onset are useful for the identification of virus specific
immunoglobulin M (IgM).1,2,5


Many tests for the determination of antibodies to Mumps Virus have been
described. The traditional assays of viral neutralization, hemagglutination inhibition
(HI), and complement fixation (CF) all have the drawbacks of either being too
cumbersome for routine serological work, or have shortcomings with regard to
sensitivity and reliability. Both CF and HI suffer from a relatively low sensitivity,
and cross-reacting antibodies to other paramyxoviruses may pose a problem.1,2


Both immunofluorescence and ELISA tests have the advantages of being sensitive
and capable of allowing the separate identification of IgG and IgM viral antibodies
for both determination of immune status and diagnosis of acute infection.1,2


PRINCIPLE OF THE IFA PROCEDURE
The Bion MUMPS VIRUS ANTIGEN SUBSTRATE SLIDES may be utilized in the
indirect fluorescent antibody assay method first described by Weller and Coons6


and further developed by Riggs, et al.7  The procedure is carried out in two basic
reaction steps:


Step 1 - Human serum is reacted with the antigen substrate. Antibodies, if present,
will bind to the antigen forming stable antigen-antibody complexes. If no
antibodies are present, the complexes will not be formed and serum
components will be washed away.


Step 2 - Fluorescein labeled antihuman IgG (or IgM) antibody is added to the
reaction site which binds with the complexes formed in step one. This
results in a positive reaction of bright apple-green fluorescence when
viewed with a properly equipped fluorescence microscope. If no
complexes are formed in step one, the fluorescein labeled antibody will be
washed away, exhibiting a negative result.


REAGENTS
Bion MUMPS VIRUS ANTIGEN SUBSTRATE SLIDES are individually
foil-wrapped twelve well slides with a mixture of Mumps Virus
(CDC strain) infected and uninfected HEp-2 cells fixed onto each well.
Each well contains an average of 10-50% infected cells per 200X field.


STORAGE AND STABILITY
The Bion MUMPS VIRUS ANTIGEN SUBSTRATE SLIDES are stable in sealed foil
pouches at 8°C or lower       until labeled expiration date.
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WARNINGS AND PRECAUTIONS


  5. The antigenic substrates have been fixed and contain no detectable live Mumps
Virus. However, they should be handled and disposed of as any potentially
biohazardous laboratory material.


  6. Do not remove slides from pouches until ready for testing. Do not use if pouch
has been punctured, as indicated by a flat pouch.


  7. Antigen substrate slides should be brought to room temperature (20-25°C) prior to use.
  8. Abnormal test results may be seen if the antigen substrate slides are allowed to


dry during the staining procedure.
  9. Refrigeration (2-8°C) of antigen substrate slides immediately upon arrival will


insure stability until labeled expiration date.
 10. Antigen substrate slides should not be used beyond stated expiration date.
 11. Avoid microbial contamination of all reagents involved in the testing procedure


or incorrect results may occur.
 12. Incubation times or temperatures other than those specified may give erroneous


results.
 13. Reusable glassware must be washed and thoroughly rinsed free of detergents.
 14. Care should be taken to avoid splashing and generation of aerosols.
 15. Previously frozen specimens after thawing should be
      thoroughly mixed prior to testing. It is recommended that sera  is freeze thawed
      no more than one time. If repeated testing is required, it is suggested that
      specimen be aliquoted.
 16. Patient samples, as well as all materials coming into contact with them, should


be handled at the Biosafety Level 2 as recommended for any potentially
infectious human serum or blood specimen in the CDC/NIH Manual “Biosafety
in Microbiological and Biomedical Laboratories”, 1984 Edition. Never pipette by
mouth. Avoid contact with skin and mucous membranes.


SPECIMEN COLLECTION
Blood should be collected fasting or at least one hour after meals to avoid lipemic
serum, as excess lipids may produce a “film” over the substrate. Aseptically collect
5-8 ml of blood by venipuncture. Allow the blood to clot at room temperature
(20-25°C) before separating serum to avoid hemolysis which could interfere with test
results. Specimens should be stored refrigerated at 2-8°C and tested within one
week of collection. Long term storage should be at -20°C in aliquots to avoid
repeated freezing and thawing. Do not store in self-defrosting freezer.


Avoid using contaminated sera as they may contain proteolytic enzymes which will
digest the substrate. It is unnecessary to heat inactivate serum specimens prior to
testing; however, sera that have been heat inactivated may be used.


When testing paired samples to look for evidence of recent infection, the acute
specimen should be obtained as soon as possible after onset of illness and the
convalescent specimen obtained 7-14 days later. Acute and convalescent
specimens must be tested simultaneously, in the same assay, looking for a
significant change in antibody titer between the paired sera. If the first specimen is
obtained too late during the course of the infection, a significant rise in the antibody
titer may not be detected.


PROCEDURE
Detailed descriptions of indirect immunofluorescence techniques may be
found in the references listed in the bibliography.8,9,10


MATERIALS PROVIDED
Bion MUMPS VIRUS ANTIGEN SUBSTRATE SLIDES.
Lot Number provided on label.


MATERIALS AVAILABLE FROM Bion
  1. Fluorescent Antibody Conjugate with 0.01% Evans Blue counterstain
  2. Mumps Virus Positive Human Control Serum
  3. Mumps Virus Negative Human Control Serum
  4. Phosphate Buffered Saline (PBS)
  5. Mounting Medium


MATERIALS REQUIRED BUT NOT PROVIDED
  1. Disposable test tubes (12 x 75 mm or comparable) and rack
  2. Disposable serological pipettes
  3. Calibrated pipettes to deliver 50 μl, 100 μl and 200 μl with disposable


pipette tips
  4. Pasteur pipettes and bulbs
  5. Moist chambers
  6. Plastic squeeze wash bottle
  7. Coplin jars or staining dishes with slide racks
  8. 24 x 60 mm #1 coverslips
  9. Felt tip marking pen
10. Fluorescence microscope equipped with a mercury or tungsten-halogen


light source, a 390-490 nm excitation filter and 515-520 nm barrier filter,
and optics to give a total magnification of 200X or 250X.  The excitation
wavelength of FITC is 490 nm and the emission wavelength is 520 nm.


PRODUCT AVAILABILITY
The following Mumps Antigen Substrate Slides are available individually
from Bion Enterprises, Ltd. (Bion):


Antigen Substrate Slide Code No.
Mumps Virus MU-8012
       Number of Tests 12-Well
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TEST PROCEDURE
  1. SPECIMEN PREPARATION


Screening:
Each laboratory should establish its own protocol for the preparation
of serum screening dilutions. Most indirect fluorescent antibody
staining procedures utilize a 1:10 dilution of each patient’s serum
which is prepared by adding 0.05 ml (50 μl) of patient’s serum to
0.45 ml of PBS.


NOTE: If testing for IgM specific antibodies using an IgM specific
fluorochrome conjugate, each patient serum specimen must be
pre-treated to remove any IgG interference by separating
the IgM from the IgG, and then running the screening test
on the IgM eluate. Suggested methodologies are ion
exchange chromatography11 or IgG immunoprecipitation.12,13


Semi-quantitation:
Serum dilutions are utilized to measure antibody titer. Each
laboratory should establish its own titering protocol. The selection of
either twofold or fourfold dilution procedures depends upon the
experience level and training of the individual(s) reading the
fluorescent antibody assay.


The following fourfold serial titration is suggested for IgG testing:


a. Prepare a 1:10 dilution of each patient’s serum by adding
0.05 ml (50 μl) of patient’s serum to 0.45 ml of PBS in tube #1.


b. Add 0.3 ml PBS to tubes #2, #3, #4, and #5.


c. Using a 100 μl pipette, transfer 0.1 ml (100 μl) from tube #1 to
tube #2. Mix. Using a new tip for each dilution, transfer 0.1 ml
(100 μl) from the second tube to the third, from the third tube to
the fourth, and from the fourth tube to the fifth, mixing after each
transfer.


The following twofold titration is suggested for IgM testing:


a. Prepare a 1:10 dilution of each patient’s serum using one of the
treatment methodologies mentioned in the “Screening NOTE”
above. This will be designated as tube #1.


b. Add 0.2 ml PBS to tubes #2, #3, #4, and #5.


c. Using a 200 μl pipette, transfer 0.2 ml (200 μl) from tube #1 to
tube #2. Mix. Using a new tip for each dilution, transfer 0.2 ml
(200 μl) from the second tube to the third, from the third tube to
the fourth, and from the fourth tube to the fifth, mixing after each
transfer.


These titrations will have the following dilutions:


Fourfold Twofold
Tube #1 = 1:10 Tube #1 = 1:10
Tube #2 = 1:40 Tube #2 = 1:20
Tube #3 = 1:160 Tube #3 = 1:40
Tube #4 = 1:640 Tube #4 = 1:80
Tube #5 = 1:2560 Tube #5 = 1:160


  2. SLIDE PREPARATION
Remove reagents and as many slides as are required from the
refrigerator or freezer and allow to equilibrate to room temperature
(20-25°C) for at least five minutes. Remove slides from sealed foil
pouches being careful not to touch the antigen surface. Identify each
slide using a felt tip marking pen.


  3. SPECIMEN APPLICATION
Using separate Pasteur pipettes, apply one drop (20-30 μl) of the
positive control, one drop (20-30 μl) of the negative control and one
drop (20-30 μl) of each patient serum dilution to individual wells of
the slide. Do not touch the antigen surface with the pipette while
dropping. Do not allow drops to mix, as cross contamination of
samples between wells could cause erroneous results.


  4. INCUBATION 1
Incubate in a moist chamber at room temperature (20-25°C) for
30 minutes. THE ANTIGEN MUST NOT BE ALLOWED TO DRY
DURING ANY OF THE FOLLOWING STEPS. Nonspecific binding
may occur if the reagent is allowed to dry on the slide.


NOTE: For IgM testing, incubate substrate slides in a moist
chamber at 35-37°C for 90 minutes.


  5. RINSE 1
Remove slides from moist chamber and rinse GENTLY with PBS
using a squeeze wash bottle. Do not focus the PBS stream directly
onto the wells. To prevent cross contamination tilt slide first toward
wells 1-6 and, running a PBS stream along the midline of the slide,
allow the PBS to run off the top edge of the slide. Then, tilt the slide
toward wells 7-12 and repeat this procedure, allowing the PBS to
run off the bottom edge of the slide. For six well slides, tilt slide
down and run the PBS stream across the slide above the wells,
allowing the PBS to run off the bottom edge of the slide.


  6. WASH 1
Place slides in Coplin jars or staining dishes and wash in two
changes of PBS for not less than five minutes or more than ten
minutes each, agitating gently at entry and prior to removal.


  7. CONJUGATE APPLICATION
Remove slides from the wash one at a time, shake off excess PBS,
dry around outside edges if necessary and return each slide to the
moist chamber. Apply one drop of an appropriate fluorescent
antibody (IgG or IgM) conjugate with counterstain (diluted to its
predetermined proper working dilution) to each well of each slide,
making sure each well is completely covered.


  8. INCUBATION 2
Incubate in a moist chamber at room temperature (20-25°C) for
30 minutes. Protect slides from excessive light.


NOTE: For IgM testing, incubate in a moist chamber at 35-37°C
for 60 minutes.


  9. RINSE 2
Remove slides from moist chamber and rinse GENTLY with PBS
using a squeeze wash bottle. As suggested in step 5., do not focus
PBS stream directly onto the wells.


10. WASH 2
Place slides in Coplin jars or staining dishes and wash in two
changes of PBS for not less than five minutes or more than ten
minutes each, agitating gently at entry and prior to removal.


11. COVERSLIP
Remove slides one at a time from last PBS wash, shake off excess
PBS and immediately add two to four drops of mounting medium
across the slide. Tilt slide and rest the edge of the coverslip against
the bottom of the slide allowing the mounting medium to form a
continuous bead between the coverslip and slide. Gently lower the
coverslip from the bottom of the slide to the top, being careful to
avoid air bubbles. Drain excess mounting medium by holding the
edge of the slide against absorbent paper. Wipe off back of slide.


12. READ
Examine stained slides as soon as possible using a properly
equipped fluorescence microscope. It is recommended that slides
be examined on the same day they are stained. If any delay is
anticipated, store slides in the refrigerator (2-8°C) away from direct
light and read the following day. Do not allow mounting medium to
dry between slide and coverslip. If drying should occur, add
additional mounting medium or recoverslip slide.


FLUORESCENT INTENSITY GRADING
Fluorescent intensity may be semi-quantitated by following the guidelines
established by the Centers for Disease Control, Atlanta, Georgia:14


4+ = Maximal fluorescence; brilliant yellow-green.
3+ = Less brilliant yellow-green fluorescence.
2+ = Definite but dull yellow-green fluorescence.
1+ = Very dim subdued fluorescence.


The degree of fluorescent intensity is not clinically relevant and has only
limited value as an indicator of titer. Differences in fluorescence
microscope optics, filters and light sources may result in differences of 1+
or more fluorescent intensity when observing the same slide using
different microscopes.
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QUALITY CONTROL
SPECIFICITY CONTROL
Both a positive and negative antibody control must be included with each run. These
controls must be examined prior to reading test samples and should demonstrate the
following results:


Negative Control
Using a negative control serum on Bion MUMPS VIRUS ANTIGEN SUBSTRATE
SLIDES, the infected cells should exhibit less than 1+ fluorescence and appear
reddish-orange due to the counterstain.


Positive Control
Using a positive control serum on Bion MUMPS VIRUS ANTIGEN SUBSTRATE
SLIDES, the infected cells should exhibit well defined specific fluorescent staining at
an intensity of 3+ or greater. The Mumps Virus fluorescent staining pattern consists of
fine and coarse cytoplasmic particles in cells that maintain their individuality of size
and shape. Approximately 10-50% of the cells should exhibit this specific staining
pattern with the uninfected cells staining reddish-orange due to the counterstain.


Each control must demonstrate the expected reaction in order to validate the test. If
the controls fail to appear as described above, the test results should not be reported
and the test should be repeated. If upon repeat testing the controls still fail to show
the proper reaction, do not report test results.


SENSITIVITY CONTROL
A titered control included with each run tests substrate sensitivity, as well as, checks
technique, conjugate quality and the microscope optical system. The endpoint titer of
this control must be determined and there must not be more than a twofold difference
(+/-) in titer from this determined endpoint. Each run should include the endpoint
dilution, one twofold or fourfold dilution above and one twofold or fourfold dilution
below the endpoint dilution. The more concentrated dilution should be positive and
the less concentrated dilution negative. If the control does not behave as described,
the test results are invalid and the tests should be repeated. If the control again fails
to show the proper reaction upon repeat testing, do not report the test results.


READING OF TEST RESULTS
NEGATIVE
A serum dilution is considered negative for Mumps Virus antibodies if the cells
exhibit less than 1+ fluorescence and appear reddish-orange due to the
counterstain, or if the fluorescence observed is not the specific staining pattern
of Mumps Virus.


A sample is considered negative for Mumps Virus antibodies if it exhibits less
than 1+ fluorescence at a serum dilution of 1:10 and all greater dilutions, or if
the fluorescence observed is not the specific staining pattern of Mumps Virus.


   ... Negative samples may exhibit fluorescent staining of the infected cells
slightly greater than the negative control, but less than 1+.


   ... Nonspecific staining of all cells observed in some sera at low dilutions is
most likely due to the presence of autoantibodies against cellular
components in either the nucleus or cytoplasm.


   ... Staining of areas other than the viral infected cells should be interpreted
as negative and attention should be directed to specific steps in the
staining method (e.g., RINSE and WASH steps).


POSITIVE
A serum dilution is considered positive for Mumps Virus antibodies if well
defined specific fluorescent staining is observed in the Mumps Virus infected
cells at an intensity of 1+ or greater. The Mumps virus fluorescent staining
pattern consists of fine and course cytoplasmic particles with the cells
maintaining individuality of size and shape. The number of cells exhibiting a
positive staining reaction and the type of fluorescent staining pattern should
closely approximate that seen with the positive control.


A sample is considered positive for Mumps Virus antibodies if it exhibits the
characteristic staining pattern with a fluorescent intensity of 1+ or greater at a
serum dilution of 1:10 or greater.


NOTE: Each field should contain cells that exhibit no apple-green fluorescence.
Should most of the cells in the patient test wells fluoresce apple-green in the
nucleus and/or the cytoplasm an autoimmune staining reaction due to the
presence of autoantibodies should be considered.15,16  It is recommended that
such samples be diluted beyond the interference for better interpretation. It is
possible that autoantibody staining may mask specific staining such that a
specific interpretation cannot be made. Should this occur, test results should
be reported as “Unable to interpret due to the presence of interfering
antibodies.”


TITRATION
If a semi-quantitative titration is performed, the result should be reported as the
reciprocal of the last dilution in which 1+ apple-green fluorescent intensity of the
specific staining pattern is detected. When reading fourfold serial dilutions,
endpoints can be extrapolated where necessary.


EXAMPLE OF ENDPOINT EXTRAPOLATION:
1:10   = 4+
1:40   = 3+
1:160 = 2+
1:640 = +/-


The extrapolated endpoint is reported as 320.


TROUBLESHOOTING
Possible solutions to problems that may occur in immunofluorescent assays are
discussed in an accompanying brochure entitled “TROUBLESHOOTING IN
IMMUNOFLUORESCENCE”.


INTERPRETATION OF RESULTS
Detection of the presence of Mumps Virus antibodies indicates a current or
previous infection with Mumps. A significant (fourfold or greater) increase in titer
between acute and convalescent serum samples and/or a positive test for IgM
specific antibodies usually indicates evidence of a recent or active infection.


LIMITATIONS OF THE PROCEDURE
  1. Mumps Virus antibody test results should be used in conjunction with information available


from clinical evaluation and other diagnostic information.
  2. A single serological IgG antibody titer to Mumps Virus should not be used as the only


criterion for diagnosis. Paired serum samples (acute and convalescent) and testing for IgM
specific Mumps Virus antibodies may provide more meaningful data.


  3. A negative test result does not necessarily rule out current or recent infection. The
specimen may have been collected too early in the disease before demonstrable antibody
is present.


  4. Lack of significant rise in titer does not exclude the possibility of recent infection but may
indicate that an acute phase specimen was obtained too late.


  5. In some instances, high IgG or IgM antibody levels in the first of paired specimens may
prevent the detection of increases in total antibody, resulting in apparently stationary total
antibody titer.


  6. Test results on specimens from immunosuppressed patients and pregnant women may be
difficult to interpret.


  7. Positive test results may not be valid in persons who have received blood transfusions or
various blood products within the past several months.


  8. Antinuclear antibodies (ANA) present in serum may interfere with the Mumps Virus IFA test.
They can be differentiated from Mumps Virus staining in that ANAs stain the nuclei in all
cells; whereas, Mumps Virus antibodies exhibit staining only in the 10-50% infected cells.15


  9. Cytoplasmic fluorescence in the majority of the cells may be due to the presence of
antimitochondrial antibodies (AMA) often seen in primary biliary cirrhosis.16  They can be
differentiated from the specific antigen staining in that AMA will stain the cytoplasm of all
cells; whereas, Mumps Virus antibodies exhibit staining in only the 10-50% infected cells.


10. Positive test results from cord blood or neonates should be interpreted with caution. The
presence of IgG antibodies in cord blood is usually the result of passive transfer from
mother to the fetus. A negative test, however, may be useful in excluding possible infection.
Because of the  possibility of contamination of cord blood with maternal IgM, it is prudent to
confirm positive viral IgM antibody results on cord blood samples by testing a follow-up
specimen from the infant, preferably within the first five days of life.17,18


11. Endpoint reactions may vary between laboratories due to differences in type or condition of
fluorescence microscope employed, diluting apparatus, IgG/IgM separation methods, as
well as the experience level of personnel performing the assay.


12. If both the positive and negative control substrate cells are not visible when viewed using
the fluorescence microscope, it may be necessary to replace or realign the light source and
check the specific filters.


13. Cell culture substrate slides may exhibit nonspecific fluorescence due to contamination of
antibodies or PBS rinse-wash solutions with bacteria or fungi. It is very important that
personnel reading the staining results have experience in fluorescence microscopy.


14. If testing for IgM specific antibodies, the presence of Rheumatoid Factor (RF) in serum may
cause a false positive reaction if pathogen specific IgG is also present. Routine RF tests
may not be sensitive enough to detect small amounts of RF which exist within the normal
range, but are sufficient to cause a false positive reaction in the more sensitive IFA
technique.19  Therefore, all sera should be treated by ion exchange chromatography11 or
IgG immunoprecipitation12,13 before testing to eliminate possible RF interference.


15. If testing for IgM specific antibodies, high titers of specific IgG when present in the patient
serum may compete with the pathogen specific IgM for the antigen sites resulting in a false
negative IgM reaction.19  Therefore, all sera should be treated by ion exchange
chromatography11 or IgG immunoprecipitation12,13 before testing to avoid this possible
problem.


16. Two methods such as immunoprecipitation and ion exchange chromatography have been
commonly used for neutralizing or removing possibly interfering IgG antibodies prior to
testing for specific IgM antibodies in IFA tests. Immunoprecipitation neutralizes all classes of
IgG while not affecting the IgM levels; however, high levels of IgG may need to be treated
with proportionally increased amounts of the precipitating reagent. Ion exchange
chromatography will only eliminate IgG subclasses 1, 2 and 3 with subclass 4 (usually less
than 5% of the total IgG) remaining in the fraction with the IgM. Also, only a portion of the
IgM antibodies can be recovered.22


17. IgM serology performed by IFA is very attractive since it combines specificity with sensitivity
and in most cases only a single serum sample is required. However, the need for careful
interpretation of the significance of positive IgM tests in relationship to patient’s clinical
situations must be emphasized. It is essential to have an awareness of understanding of
the many problems associated with IgM testing to avoid the many pitfalls that can trap the
most experienced of workers. IgM results should always be interpreted with caution.21







SPECIFIC LIMITATIONS OF THE MUMPS VIRUS ASSAY
Mumps and Parainfluenza Viruses share common antigens, and serologic
cross-reactions are possible.3  Therefore, a positive result may not always mean
immunity to the virus that is being evaluated.20  Cases have been reported where
individuals with serologic evidence of immunity have subsequently developed
Mumps.21  Cross-reactions might account for these occasional reported instances of
reinfection.3  However, this serologic evidence is based primarily upon complement
fixation assay systems; whereas, testing by immunofluorescence does not appear to
have this problem.1,2,4,22


EXPECTED VALUES
The medical literature indicates that approximately one-third of Mumps Virus
infections are subclinical or silent in clinical presentation. Many adults fail to identify
the fact that they have had Mumps even though laboratory studies indicate a previous
infection.1,2  Only 5% of the adult households studied lack detectable Mumps antibody
although many more reported a negative medical history. Evaluation of a group of
medical students revealed the fact that 88% reporting no prior history of Mumps were
found to have antibody to the virus.2


Introduction of the live, attenuated Mumps vaccine in 1967 resulted in the detection of
measurable antibody in more than 90% of the recipients of the vaccine. However,
antibody titers are lower than those observed after a natural Mumps infection.2,3


SPECIFIC PERFORMANCE CHARACTERISTICS
Bion MUMPS VIRUS ANTIGEN SUBSTRATE SLIDES have been evaluated for the presence of specific
Mumps Virus using commercial monoclonal antisera. A positive reaction was identified with the infected
cell cultures when stained with its corresponding antisera.22  Also, there was no cross-reactivity with
other specific viral or chlamydial monoclonal antiserum and the Mumps Virus antigen.22


Interlot and intralot precision of the Bion MUMPS SUBSTRATE SLIDES were evaluated by testing for
both IgG and IgM antibodies.  For IgG, 24 serum specimens (8 negative and 16 positive ranging in titer
from 1:20 to greater than 1:1024) were tested on three different lots of slides, and three times on the same
lot.  For IgM, 35 serum specimens (13 negative and 22 positive ranging in titer from 1:20 to 1:640) were
tested on three different lots of slides, and three times on the same lot.  In each instance there was no
more than a twofold difference (+/-) in titer between any of the comparison testings, which is within the
confidence limits of this methodology.  None of the sera vacillated between a positive or negative result.22


The Immunofluorescent Antibody Assay (IFA) is more sensitive than the traditional Complement Fixation
(CF) test in the detection of antibody to Mumps Virus, which allows for the determination of immune
status.  In a study of 32 serum samples, there was 84% overall agreement between the two procedures
with five samples positive by IFA and negative by CF indicating the increased sensitivity of the IFA
procedure.23


IFA has an additional advantage over CF by its capability of allowing for separate identification of specific
IgG and IgM antibodies.  This allows for the diagnosis of acute infection with a single specimen (IgM),
as well as, by a fourfold rise in titer (IgG and IgM) between acute and convalescent specimens.
Performing both the IgG and IgM tests provides the physician with a more useful complete picture of the
patient’s immunological status.


TABLE 1 summarizes the CF and IFA results on several paired serum specimens. A fourfold, or greater,
rise in titer by the CF test for all five sets of paired specimens indicate a serological diagnosis of Mumps
Virus infection. With the IFA tests, four of the patients with positive IgM results already on their acute
specimens could have been diagnosed immediately without waiting for the convalescent specimen.
Diagnosis of the fifth patient required testing both acute and convalescent specimens for a significant
rise in titer. With the IgG test alone, three patients could be diagnosed with recent Mumps infection based
on a fourfold, or greater, rise in titer between paired samples. However, without the accompanying positive
IgM results, two patients with equally high IgG titers on both acute and convalescent specimens showed
no clear-cut evidence of recent infection. In these cases, testing for IgM specific Mumps antibodies was
necessary to confirm the diagnosis.23


TABLE 1 - COMPARISON OF CF AND IFA MUMPS RESULTS OF PAIRED SPECIMENS


The Mumps Virus is a member of the Paramyxovirus Group. A study was performed to insure that no
cross-reactions occurred between antibodies specific for the Parainfluenza members of this group and
the Mumps Virus using Bion MUMPS ANTIGEN SUBSTRATE SLIDES. Eleven of the twelve sera tested
had antibodies to Parainfluenza types 1,2 and/or 3. There was one specimen negative for all three
antibodies. All sera evaluated were negative when tested on the BION Mumps Virus antigen substrate.
Therefore, false positive reactions for Mumps Virus antibody will most likely not be obtained due to
exposure to the Parainfluenza Viruses.22  The data summary is presented in TABLE 2.


TABLE 2 - SUMMARY OF PARAMYXOVIRUS GROUP SPECIFICITY STUDY


*Quantity not sufficient to titer out to endpoint.


Each laboratory should determine its own performance characteristics using all reagents
assembled to perform the IFA test.
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STORAGE AND STABILITY
The Bion RESPIRATORY SYNCYTIAL VIRUS ANTIGEN SUBSTRATE SLIDES are
stable in sealed foil pouches at 8°C or lower       until labeled expiration date.


 WARNINGS AND PRECAUTIONS
  1. For in vitro diagnostic use. Thus, only staff trained in methods of in


vitro diagnostics may perform the test.
  2. Substrate slides are for single use only and must not be used more


than once.
  3. Use with non-Bion reagents could result in erroneous results.
  4. Care should be taken when handling substrate slides due to sharp


edges.
  5. The antigenic substrates have been fixed and contain no


detectable live RSV.  However, they should be handled and
disposed of as any potentially biohazardous laboratory material.


  6. Do not remove slides from pouches until ready for testing. Do not
use if pouch has been punctured, as indicated by a flat pouch.


  7. Antigen substrate slides should be brought to room temperature
(20-25°C) prior to use.


  8. Abnormal test results may be seen if the antigen substrate slides
are allowed to dry during the staining procedure.


  9. Refrigeration (2-8°C) of antigen substrate slides immediately upon
arrival will insure stability until labeled expiration date.


  10. Antigen substrate slides should not be used beyond stated
expiration date.


  11. Avoid microbial contamination of all reagents involved in the testing
procedure or incorrect results may occur.


  12. Incubation times or temperatures other than those specified may
give erroneous results.


  13. Reusable glassware must be washed and thoroughly rinsed free of
detergents.


  14. Care should be taken to avoid splashing or generation of aerosols.
  15. Previously frozen specimens after thawing should be thoroughly mixed


prior to testing. It is recommended that sera is freeze thawed no more
than one time. If repeated testing is required, it is suggested that
specimen be aliquoted.


  16. Patient samples, as well as all materials coming into contact with
them, should be handled at the Biosafety Level 2 as recommended
for any potentially infectious human serum or blood specimen in the
CDC/NIH manual “Biosafety in Microbiological and Biomedical
Laboratories”, 1984 Edition.  Never pipette by mouth.  Avoid contact
with skin and mucous membranes.


SPECIMEN COLLECTION
Blood should be collected fasting or at least one hour after meals to
avoid lipemic serum, as excess lipids may produce a “film” over the
substrate.  Aseptically collect 5-8 ml of blood by venipuncture.  Allow the
blood to clot at room temperature (20-25°C) before separating serum to
avoid hemolysis which could interfere with test results.  Specimens
should be stored refrigerated at 2-8°C and tested within one week of
collection.  Long term storage should be at -20°C in aliquots to avoid
repeated freezing and thawing.  Do not store in self-defrosting freezer.


Avoid using contaminated sera as they may contain proteolytic enzymes
which will digest the substrate.  It is unnecessary to heat inactivate
serum specimens prior to testing; however, sera that have been heat
inactivated may be used.


When testing paired samples to look for evidence of recent infection, the
acute specimen should be obtained as soon as possible after onset of
illness and the convalescent specimen obtained 7-14 days later.  Acute
and convalescent specimens must be tested simultaneously, in the same
assay, looking for a significant change in antibody titer between the
paired sera.  If the first specimen is obtained too late during the course
of the infection, a significant rise in the antibody titer may not be
detected.


INTENDED USE
The Bion RESPIRATORY SYNCYTIAL VIRUS ANTIGEN SUBSTRATE
SLIDES may be used as the antigenic substrate in indirect fluorescent
antibody assays for the qualitative and/or semi-quantitative
determination of Respiratory Syncytial Virus antibodies in human
serum.  Bion RESPIRATORY SYNCYTIAL VIRUS SUBSTRATE SLIDES
are intended for use as an aid in the diagnosis of active infection and
as a determination of immunological experience with Respiratory
Syncytial Virus.


SUMMARY AND EXPLANATION
Respiratory Syncytial Virus (RSV) is an important viral pathogen for
infants and children.  RSV is the major cause of bronchiolitis and
pneumonia in this age group.1  The most severe disease occurs in the
first year of life and RSV infections appear in large outbreaks every
winter.  RSV reinfects with great frequency and has been shown to
cause significant respiratory illness in both normal and elderly adult
populations.2  The virus is also responsible for less severe illness; the
common cold and bronchitis.  Due to the fact that the virus is extremely
widespread, most children have experienced infection with RSV by the
second year of life.1   Reinfections are common in both children and
adults but are usually less severe than primary infections.3


PRINCIPLE OF THE IFA PROCEDURE
The Bion RESPIRATORY SYNCYTIAL VIRUS ANTIGEN SUBSTRATE
SLIDES may be utilized in the indirect fluorescent antibody assay method
first described by Weller and Coons4 and further developed by
Riggs, et al.5  The procedure is carried out in two basic reaction steps:


Step 1 - Human serum is reacted with the antigen substrate.
Antibodies, if present, will bind to the antigen forming stable
antigen-antibody complexes.  If no antibodies are present, the
complexes will not be formed and serum components will be
washed away.


Step 2 - Fluorescein labeled antihuman IgG antibody is added to the
reaction site which binds with the complexes formed in step
one.  This results in a positive reaction of bright apple-green
fluorescence when viewed with a properly equipped
fluorescence microscope.  If no complexes are formed in step
one, the fluorescein labeled antibody will be washed away,
exhibiting a negative result.


REAGENTS
Bion RESPIRATORY SYNCYTIAL VIRUS ANTIGEN SUBSTRATE SLIDES
are individually foil-wrapped twelve well slides with Respiratory Syncytial
Virus (clinical specimen) infected and uninfected HEp-2 cells fixed onto
each well.  Each reaction well contains an average of 10-50% infected
cells per 200X field.
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PRODUCT AVAILABILITY
The following Respiratory Syncytial Virus Antigen Substrate Slides are
available individually from Bion Enterprises, Ltd. (Bion):


Antigen Substrate Slide Code No.
Respiratory Syncytial Virus RS-9012
        Number of Tests 12-Well


NOTE : Removed references to IgM testing.







PROCEDURE
Detailed descriptions of indirect immunofluorescence techniques may be
found in the references listed in the bibliography.6,7,8


MATERIALS PROVIDED
Bion RESPIRATORY SYNCYTIAL VIRUS ANTIGEN SUBSTRATE SLIDES.
Lot Number provided on label.


MATERIALS AVAILABLE FROM Bion
  1. Fluorescent Antibody Conjugate with 0.01% Evans Blue counterstain
  2. Respiratory Syncytial Virus Positive Human Control Serum
  3. Respiratory Syncytial Virus Negative Human Control Serum
  4. Phosphate Buffered Saline (PBS)
  5. Mounting Medium


MATERIALS REQUIRED BUT NOT PROVIDED
  1. Disposable test tubes (12 x 75 mm or comparable) and rack
  2. Disposable serological pipettes
  3. Calibrated pipettes to deliver 50 µl, 100 µl and 200 µl with disposable


pipette tips
  4. Pasteur pipettes and bulbs
  5. Moist chambers
  6. Plastic squeeze wash bottle
  7. Coplin jars or staining dishes with slide racks
  8. 24 x 60 mm #1 coverslips
  9. Felt tip marking pen
10. Fluorescence microscope equipped with a mercury or


tungsten-halogen light source, a 390-490 nm excitation filter and
515-520 nm barrier filter, and optics to give a total magnification of
200X or 250X.  The excitation wavelength of FITC is 490 nm and
the emission wavelength is 520 nm.


TEST PROCEDURE
  1. SPECIMEN PREPARATION


Screening:
Each laboratory should establish its own protocol for the preparation
of serum screening dilutions.  Most indirect fluorescent antibody
staining procedures utilize a 1:10 dilution of each patient’s serum
which is prepared by adding 0.05 ml (50 µl) of the patient’s serum
to 0.45 ml of PBS.


Semi-quantitation:
Serum dilutions are utilized to measure antibody titer.  Each
laboratory should establish its own titering protocol.  The selection
of either twofold or fourfold dilution procedures depends upon the
experience level and training of the individual(s) reading the
fluorescent antibody assay.


The following fourfold serial titration is suggested for IgG testing:


a. Prepare a 1:10 dilution of each patient’s serum by adding 0.05
ml (50 µl) of patient’s serum to 0.45 ml of PBS in tube #1.


b. Add 0.3 ml PBS to tubes #2, #3, #4, and #5.


c. Using a 100 µl pipette, transfer 0.1 ml (100 µl) from tube #1 to
tube #2.  Mix.  Using a new tip for each dilution, transfer 0.1 ml
(100 µl) from the second tube to the third, from the third tube
to the fourth, and from the fourth tube to the fifth, mixing after
each transfer.


2. SLIDE PREPARATION
Remove reagents and as many slides as are required from the
refrigerator or freezer and allow to equilibrate to room temperature
(20-25°C) for at least five minutes.  Remove slides from sealed foil
pouches being careful not to touch the antigen surface.  Identify each
slide using a felt tip marking pen.


  3. SPECIMEN APPLICATION
Using separate Pasteur pipettes, apply one drop (20-30 µl) of the
positive control, one drop (20-30 µl) of the negative control and one
drop (20-30 µl) of each patient serum dilution to individual wells of
the slide.  Do not touch the antigen surface with the pipette while
dropping.  Do not allow drops to mix, as cross contamination of
samples between wells could cause erroneous results.


  4. INCUBATION 1
Incubate in a moist chamber at room temperature (20-25°C) for 30
minutes.  THE ANTIGEN MUST NOT BE ALLOWED TO DRY DURING
ANY OF THE FOLLOWING STEPS.  Nonspecific binding may occur
if the reagent is allowed to dry on the slide.


  5. RINSE 1
Remove slides from moist chamber and rinse GENTLY with PBS
using a squeeze wash bottle.  Do not focus the PBS stream directly
onto the wells.  To prevent cross contamination tilt slide first toward
wells 1-6 and, running a PBS stream along the midline of the slide,
allow the PBS to run off the top edge of the slide.  Then, tilt the slide
toward wells 7-12 and repeat this procedure, allowing the PBS to
run off the bottom edge of the slide.


  6. WASH 1
Place slides in Coplin jars or staining dishes and wash in two
changes of PBS for not less than five minutes or more than ten
minutes each, agitating gently at entry and prior to removal.


  7. CONJUGATE APPLICATION
Remove slides from the wash one at a time, shake off excess PBS,
dry around outside edges if necessary and return each slide to the
moist chamber.  Apply one drop of an appropriate fluorescent
antibody conjugate with counterstain (diluted to its predetermined
proper working dilution) to each well of each slide, making sure that
each well is completely covered.


  8. INCUBATION 2
Incubate in a moist chamber at room temperature (20-25°C) for 30
minutes.  Protect slides from excessive light.


  9. RINSE 2
Remove slides from moist chamber and rinse GENTLY with PBS
using a squeeze wash bottle.  As suggested in step 5., do not
focus PBS stream directly onto the wells.


10. WASH 2
Place slides in Coplin jars or staining dishes and wash in two
changes of PBS for not less than five  minutes or more than ten
minutes each, agitating gently at entry and prior to removal.


11. COVERSLIP
Remove slides one at a time from the last PBS wash, shake off
excess PBS and immediately add two to four drops of mounting
medium across the slide.  Tilt slide and rest the edge of the
coverslip against the bottom of the slide allowing the mounting
medium to form a continuous bead between the coverslip and slide.
Gently lower the coverslip from the bottom of the slide to the top,
being careful to avoid air bubbles.  Drain excess mounting medium
by holding the edge of the slide  against absorbent paper.  Wipe off
back of slide.
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12. READ
Examine stained slides as soon as possible using a properly equipped
fluorescence microscope.  It  is recommended that slides be
examined on the same day they are stained.  If any delay is
anticipated, store slides in the refrigerator
(2-8°C) away from direct light and read the following day.
 Do not allow mounting medium to dry between slide and coverslip.
If drying should occur, add additional mounting medium or
recoverslip slide.


FLUORESCENT INTENSITY GRADING
Fluorescent intensity may be semi-quantitated by following the
guidelines established by the Centers for Disease Control, Atlanta,
Georgia:9


4+ = Maximal fluorescence; brilliant yellow-green.
3+ = Less brilliant yellow-green fluorescence.
2+ = Definite but dull yellow-green fluorescence.
1+ = Very dim subdued fluorescence.


The degree of fluorescent intensity is not clinically relevant and has
only limited value as an indicator of titer.  Differences in fluorescence
microscope optics, filters and light sources may result in differences
of 1+ or more fluorescent intensity when observing the same slide
using different microscopes.


QUALITY CONTROL
SPECIFICITY CONTROL
Both a positive and negative antibody control must be included with
each run.  These controls must be examined prior to reading test
samples and should demonstrate the following results:


Negative Control
Using a negative control serum on Bion RESPIRATORY SYNCYTIAL VIRUS
SUBSTRATE SLIDES, the infected cells should exhibit less than 1+
fluorescence and appear reddish-orange due to the counterstain.


Positive Control
Using a positive control serum on Bion RESPIRATORY SYNCYTIAL VIRUS
SUBSTRATE SLIDES the infected cells should exhibit well defined
specific fluorescent staining at an intensity of 3+ or greater.  The
Respiratory Syncytial Virus fluorescent staining pattern consists entirely
of fine cytoplasmic particles.  Infected cells tend to coalesce into large
syncytial cell masses with indistinguishable cell walls.  Approximately
10-50% of the cells should exhibit the specific staining pattern with the
uninfected cells staining reddish-orange due to the counterstain.


Each control must demonstrate the expected reaction in order to validate
the test.  If the controls fail to appear as described above, the test
results should not be reported and the test should be repeated.  If upon
repeat testing the controls still fail to show the proper reaction, do not
report the test results.


SENSITIVITY CONTROL
A titered control included with each run tests substrate sensitivity, as
well as, checks technique, conjugate quality and the microscope optical
system.  The endpoint titer of this control must be determined and there
must not be more than a twofold difference (+/-) in titer from this
determined endpoint.  Each run should include the endpoint dilution, one
twofold or fourfold dilution above and one twofold or fourfold dilution
below the endpoint dilution.  The more concentrated dilution should be
positive and the less concentrated dilution negative.  If the control does
not behave as described, the test results are invalid and the tests
should be repeated.  If the control again fails to show the proper
reaction upon repeat testing, do not report the test results.


READING OF TEST RESULTS
NEGATIVE
A serum dilution is considered to be negative for RSV antibodies if the RSV
infected cells exhibit less than 1+ fluorescence, or if the fluorescence
observed is not the specific RSV staining pattern.


A sample is considered negative for the specific antibodies being
analyzed if it exhibits less than 1+ fluorescence at a serum dilution of
1:10 and all greater dilutions, or if the fluorescence observed is not
the specific RSV staining pattern.


   ... Negative samples may exhibit fluorescent staining of the infected
cells slightly greater than the negative control, but less than 1+.


   ... Nonspecific staining of all cells observed in some sera at low
dilutions is most likely due to the presence of autoantibodies
against cellular components in either the nucleus or cytoplasm.


   ... Staining of areas other than the viral infected cells should be
interpreted as negative and attention should be directed to
specific steps in the staining method (e.g., RINSE and WASH steps).


POSITIVE
A serum dilution is considered positive for RSV antibodies if well
defined specific fluorescent staining is observed in the RSV infected
cells at an intensity of 1+ or greater.  The RSV fluorescent staining
pattern consists entirely of fine cytoplasmic particles.  Infected cells
tend to coalesce into large syncytial cell masses with
indistinguishable cell walls.  The number of cells exhibiting a positive
staining reaction and the type of fluorescent staining should closely
approximate that seen with the positive control.


A sample is considered positive for RSV antibodies if it exhibits the
characteristic staining pattern with a fluorescent intensity of 1+ or
greater at a serum dilution of 1:10 or greater.


NOTE: Each field should contain cells that exhibit no apple-green
fluorescence.  Should most of the cells in the patient test wells
fluoresce apple-green in the nucleus and/or cytoplasm, an
autoimmune staining reaction due to the presence of autoantibodies
should be considered.10,11  It is recommended that such samples
be diluted beyond the interference for better interpretation.  It is
possible that autoantibody staining may mask specific staining
such that an  interpretation cannot be made.  Should this occur,
test results should be reported as “Unable to interpret due to the
presence of interfering antibodies.”


TITRATION
If a semi-quantitative titration is performed, the result should be
reported as the reciprocal of the last dilution in which 1+ apple-green
fluorescent intensity of the specific staining pattern is detected.
When reading fourfold serial dilutions, endpoints can be extrapolated
where necessary.


EXAMPLE OF ENDPOINT EXTRAPOLATION:
1:10    = 4+
1:40    = 3+
1:160 = 2+
1:640 = +/-


The extrapolated endpoint is reported as 320.


TROUBLESHOOTING
Possible solutions to problems that may occur in immunofluorescent assays
are discussed in an accompanying brochure entitled
“TROUBLESHOOTING IN IMMUNOFLUORESCENCE”.


INTERPRETATION OF RESULTS
Detection of the presence of Respiratory Syncytial Virus antibodies
indicates a current or previous infection with the organism. A significant
(fourfold or greater) increase in titer between the acute and convalescent
serum samples usually indicates evidence of a recent or active infection.
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LIMITATIONS OF THE PROCEDURE
  1. RSV antibody test results should be used in conjunction with


information available from clinical evaluation and other
diagnostic information.


  2. A single serological IgG antibody titer to RSV should not be used
as the only criterion for diagnosis.  Paired serum samples
(acute and convalescent) may provide more meaningful data.


  3. A negative test result does not necessarily rule out current or
recent infection.  The specimen may have been collected too early
in the disease before demonstrable antibody is present.


  4. Lack of significant rise in titer does not exclude the possibility of
recent infection but may indicate an acute phase specimen was
obtained too late.


  5. In some instances, high IgG antibody levels in the first of paired
specimens may prevent the detection of increases in total
antibody, resulting in apparently stationary total antibody titer.


  6. Test results on specimens from immunosuppressed patients and
pregnant women may be difficult to interpret.


  7. Positive test results may not be valid in persons who have
received blood transfusions or various blood products within the
past several months.


  8. Antinuclear antibodies (ANA) present in serum may interfere with
the RSV IFA test.  They can be differentiated from RSV staining in
that ANAs stain the nuclei in all cells; whereas, RSV antibodies
exhibit staining only in the 10-50% infected cells.10


  9. Cytoplasmic fluorescence in the majority of the cells may be due
to the presence of antimitochondrial antibodies (AMA) often seen
in primary biliary cirrhosis.11  They can be differentiated from the
specific antigen staining in that AMA will stain the cytoplasm of all
cells; whereas, RSV antibodies exhibit staining in only the
10-50% infected cells.


10. Positive test results from cord blood or neonates should be
interpreted with caution.  The presence of RSV IgG antibodies in
cord blood is usually the result of passive transfer from mother to
the fetus.  A negative test, however, may be useful in excluding
possible infection.12


11. Endpoint reactions may vary between laboratories due to
differences in type or condition of fluorescence microscope
employed, diluting apparatus, as well as the experience level of
personnel performing the assay.


12. If both the positive and negative control substrate cells are not
visible when viewed using the fluorescence microscope, it may
be necessary to replace or realign the light source and check the
specific filters.


13. Cell culture substrate slides may exhibit nonspecific fluorescence
due to contamination of antibodies or PBS rinse-wash solutions
with bacteria or fungi.  It is very important that personnel reading
the staining results have experience in fluorescence microscopy.


SPECIFIC LIMITATIONS OF THE RSV ASSAY
  1. Rises in antibody level may not be detected in infants or very


young children with actual RSV infection.1


  2. Obtaining the 2-3 week convalescent serum sample in a clinical
setting is frequently not possible in young infants.  This may
hamper the serological diagnosis of RSV infection.


  3. Frequent coinfections with RSV and Parainfluenza are found in
young children but the viruses are antigenically distinct.1


EXPECTED VALUES
Most  healthy individuals have IgG antibodies to Respiratory Syncytial
Virus as annual epidemics of infection caused by this virus are common
throughout temperate areas.  This constant exposure is reflected in
measurable levels frequently as high as 1:320 or greater in the majority
of these individuals.  For IFA test results to be significant, a fourfold or
greater rise  in IgG titer is required to be indicative of an acute or current
infection.


SPECIFIC PERFORMANCE CHARACTERISTICS
Bion RESPIRATORY SYNCYTIAL VIRUS ANTIGEN SUBSTRATE SLIDES
have been evaluated for the presence of specific Respiratory Syncytial
Virus antigen using commercial monoclonal antisera.  A positive reaction
was identified with the infected cell cultures when stained with its
corresponding antisera.13   Also, there was no cross-reactivity with
other specific viral or chlamydial monoclonal antisera and the Respira-
tory Syncytial Virus antigen.13


Each laboratory should determine its own performance characteristics
using all reagents assembled to perform the IFA test.
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STORAGE AND STABILITY
The Bion VARICELLA ZOSTER VIRUS ANTIGEN SUBSTRATE SLIDES are stable in
sealed foil pouches at 8°C or lower       until labeled expiration date.


WARNINGS AND PRECAUTIONS


 5. The antigenic substrates have been fixed and contain no detectable live VZV.
However, they should be handled and disposed of as any potentially
biohazardous laboratory  material.


 6. Do not remove slides from pouches until ready for testing. Do not use if
pouch has been punctured, as indicated by a flat pouch.


 7. Antigen substrate slides should be brought to room temperature (20-25°C)
prior to use.


 8. Abnormal test results may be seen if the antigen substrate slides are allowed
to dry during the staining procedure.


 9. Refrigeration (2-8°C) of antigen substrate slides immediately upon arrival will
insure stability until labeled expiration date.


10. Antigen substrate slides should not be used beyond stated expiration date.
11. Avoid microbial contamination of all reagents involved in the testing


procedure or incorrect results may occur.
12. Incubation times or temperatures other than those specified may give


erroneous results.
13. Reusable glassware must be washed and thoroughly rinsed free of detergents.
14. Care should be taken to avoid splashing or generation of aerosols.
15. Previously frozen specimens after thawing should be thoroughly mixed prior to


testing. It is recommended that sera is freeze thawed no more than one time.
If repeated testing is required, it is suggested that specimen be aliquoted.


16. Patient samples, as well as all materials coming into contact with them, should
be handled at the Biosafety Level 2 as recommended for any potentially
infectious human serum or blood specimen in the CDC/NIH manual “Biosafety
in Microbiological and Biomedical Laboratories”, 1984 Edition.   Never pipette by
mouth.  Avoid contact with skin and mucous membranes.


SPECIMEN COLLECTION
Blood should be collected fasting or at least one hour after meals to avoid lipemic serum,
as excess lipids may produce a “film” over the substrate. Aseptically collect 5-8 ml of
blood by venipuncture. Allow the blood to clot at room temperature (20-25°C) before
separating serum to avoid hemolysis which could interfere with test results. Specimens
should be stored refrigerated at 2-8°C and tested within one week of collection. Long term
storage should be at -20°C in aliquots to avoid repeated freezing and thawing. Do not
store in self-defrosting freezer.


Avoid using contaminated sera as they may contain proteolytic enzymes which will digest
the substrate. It is unnecessary to heat inactivate serum specimens prior to testing;
however, sera that have been heat inactivated may be used.


When testing paired samples to look for evidence of recent infection, the acute specimen
should be obtained as soon as possible after onset of illness and the convalescent
specimen obtained 7-14 days later. Acute and convalescent specimens must be tested
simultaneously, in the same assay, looking for a significant change in antibody titer
between the paired sera. If the first specimen is obtained too late during the course of the
infection, a significant rise in the antibody titer may not be detected.


PROCEDURE
Detailed descriptions of indirect immunofluorescence techniques may be found in
the references listed in the bibliography.11,12,13


MATERIAL PROVIDED
Bion VARICELLA ZOSTER VIRUS ANTIGEN SUBSTRATE SLIDES. Lot Number
provided on label.


MATERIALS AVAILABLE FROM Bion
  1. Fluorescent Antibody Conjugate with 0.01% Evans Blue counterstain
  2. Varicella Zoster Virus Positive Human Control Serum
  3. Varicella Zoster Virus Negative Human Control Serum
  4. Phosphate Buffered Saline (PBS)
  5. Mounting Medium


MATERIALS REQUIRED BUT NOT PROVIDED
  1. Disposable test tubes (12 x 75 mm or comparable) and rack
  2. Disposable serological pipettes
  3. Calibrated pipettes to deliver 50 μl, 100 μl and 200 μl with disposable pipette tips
  4. Pasteur pipettes and bulbs
  5. Moist chambers
  6. Plastic squeeze wash bottle
  7. Coplin jars or staining dishes with slide racks
  8. 24 x 60 mm #1 coverslips
  9. Felt tip marking pen
10. Fluorescence microscope equipped with a mercury or tungsten-halogen light


source, a 390-490 nm excitation filter and 515-520 nm barrier filter, and optics
to give a total magnification of 200X or 250X.  The excitation wavelength of
FITC is 490 nm and the emission wavelength is 520 nm


INTENDED USE
The Bion VARICELLA ZOSTER VIRUS ANTIGEN SUBSTRATE SLIDES may be
used as the antigenic substrate in indirect immunoassay systems for the
qualitative and/or semi-quantitative determination of Varicella Zoster Virus (VZV)
IgG or IgM antibodies in human serum. Bion VARICELLA ZOSTER VIRUS
SUBSTRATE SLIDES are intended for use as an aid in the diagnosis of primary
infection, reinfection, or reactivation of the latent virus and as a determination of
immunological  experience with VZV.


SUMMARY AND EXPLANATION
Varicella (chickenpox) and Zoster (shingles) represent different clinical manifestations of infections with
the same virus. Varicella occurs most frequently in children and is characterized by fever and a
generalized vesicular exanthem. Zoster generally occurs in adults and consists of a painful, circumscribed
eruption of vesicular lesions with accompanying inflammation of associated dorsal root or cranial sensory
nerve ganglia.1  Varicella is the primary infection; whereas, Zoster occurs in individuals with partial
immunity resulting from a prior Varicella infection.1  It is generally considered that Zoster results from
reactivation of the virus harbored in a latent state. Episodes of Zoster often occur in individuals
undergoing trauma, certain types of drug therapy and in patients receiving immunosuppressive therapy.


Several clinical situations exist where a laboratory diagnosis of Varicella Zoster Virus is crucial. The virus
may cause severe or fatal disease in individuals on immunosuppressive therapy or who have genetic
defects in their immune system. Progressive, generalized Varicella occurs in as many as 30% of children
who acquire chickenpox while on cancer chemotherapy, and mortality has ranged from 7-28%.1  In older
immunodeficient patients, there is an increased risk of disseminated Zoster, and mortality rates range
from 3-5% in these infections.2  Providing quick and reliable specific diagnosis of VZV infection in
immunosuppressed patients may guide in the administration of Varicella immune globulin or antiviral
agents. Determining the immunity status (presence or absence of antibody) in high risk
immunocompromised individuals exposed to VZV infection also guides the physician in the management of
these cases.1  In addition, susceptible hospital staff are a risk to these patients and should be identified. A
vaccine is now available for susceptible people.


Care must be taken in all test assays to account for heterotopic antibody titer elevations to VZV found in
certain patients with Herpes Simplex Virus infection.1,3   (See Limitations Section of this insert) The
detection of IgM antibody response to VZV does not show this heterotypic reactivity sometimes seen in
IgG responses. IgM tests may also be useful in some atypical Zoster infections but it has been found to
occur in only approximately 50% of cases.4


Methods for microbial antibody detection have included complement fixation (CF), viral neutralization,
indirect hemagglutination (IHA), indirect fluorescent antibody (IFA), anticomplement immunofluorescent
antibody (ACIF),5 fluorescent antibody to membrane antigen (FAMA)6,    enzyme immunoassay (EIA) and
radioimmunoassay (RIA).7,8  Of these procedures, the CF test is least sensitive and cannot differentiate
between IgG and IgM antibody classes. Neutralization tests are technically complex and time consuming
and are generally reserved for seroepidemiologic studies. There is a lack of commercially available
reagents for the IHA, RIA, and FAMA tests. Immunoassays, such as the IFA, EIA, and ACIF, have the
advantage of being sensitive, specific, and reliable. They are also able to differentiate between the various
antibody classes. The potential risk of false positive results must be kept in mind when selecting a test for
VZV antibody.


PRINCIPLE OF THE IFA PROCEDURE
The Bion VARICELLA ZOSTER VIRUS ANTIGEN SUBSTRATE SLIDES may be
utilized in the indirect fluorescent antibody assay method first described by Weller
and Coons9 and further developed by Riggs, et al.10   The procedure is carried out
in two basic reaction steps:


Step 1 - Human serum is reacted with the antigen substrate. Antibodies, if present,
will bind to  the antigen forming stable antigen-antibody complexes. If no
antibodies are present, the complexes will not be formed and serum
components will be washed away.


Step 2 - Fluorescein labeled antihuman IgG (or IgM) antibody is added to the
reaction site which binds with the complexes formed in step one. This
results in a positive reaction of bright apple-green fluorescence when
viewed with a properly  equipped fluorescence microscope. If no
complexes are formed in step one, the fluorescein labeled antibody will be
washed away, exhibiting a negative result.


REAGENTS
Bion VARICELLA ZOSTER VIRUS ANTIGEN SUBSTRATE SLIDES are
individually foil-wrapped twelve well slides with VZV (clinical specimen)
infected and uninfected human diploid fibroblast (foreskin) cells fixed onto
each well. Each well contains an average of 10-50% infected cells per
200X field.
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PRODUCT AVAILABILITY
The following Varicella Zoster Antigen Substrate Slides are available individually
from Bion Enterprises, Ltd. (Bion):


Antigen Substrate Slide Code No.
Varicella Zoster Virus VZ-7012


                   Number of Tests 12-Well
(            = Code Number)
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TEST PROCEDURE
  1. SPECIMEN PREPARATION


Screening:
Each laboratory should establish its own protocol for the preparation of
serum screening dilutions. Most indirect fluorescent antibody staining
procedures utilize a 1:10 dilution of each patient’s serum which is prepared
by adding 0.05 ml (50 μl) of the patient’s serum to 0.45 ml of PBS.


NOTE: If testing for IgM specific antibodies using an IgM specific
fluorochrome conjugate, each patient serum specimen must be
pre-treated to remove any IgG interference by separating the IgM
from the IgG, and then running the screening test on the IgM
eluate. Suggested methodologies are ion exchange
chromatography14 or IgG immunoprecipitation.15,16


Semi-quantitation:
Serum dilutions are utilized to measure antibody titer. Each laboratory
should establish its own titering protocol. The selection of either twofold or
fourfold dilution procedures depends upon the experience level and
training of the individual(s) reading the fluorescent antibody assay.


The following fourfold serial titration is suggested for IgG testing:


a. Prepare a 1:10 dilution of each patient’s serum by adding 0.05 ml
(50 μl) of patient’s serum to 0.45 ml of PBS in tube #1.


b. Add 0.3 ml PBS to tubes #2, #3, #4, and #5.


c. Using a 100 μl pipette, transfer 0.1 ml (100 μl) from tube #1 to
tube #2. Mix. Using a new tip for each dilution, transfer 0.1 ml
(100 μl) from the second tube to the third, from the third tube to
the fourth, and from the fourth tube to the fifth, mixing after each
transfer.


The following twofold titration is suggested for IgM testing:


a. Prepare a 1:10 dilution of each patient’s serum using one of the
treatment methodologies mentioned in the “Screening NOTE”
above. This will be designated as tube #1.


b. Add 0.2 ml PBS to tubes #2, #3, #4, and #5.


c. Using a 200 μl pipette, transfer 0.2 ml (200 μl) from tube #1 to
tube #2. Mix. Using a new tip for each dilution, transfer 0.2 ml
(200 μl) from the second tube to the third, from the third tube to
the fourth, and from the fourth tube to the fifth, mixing after each
transfer.


These titrations will have the following dilutions:


Fourfold Twofold
Tube #1 = 1:10 Tube #1 =1:10
Tube #2 = 1:40 Tube #2 = 1:20
Tube #3 = 1:160 Tube #3 = 1:40
Tube #4 = 1:640 Tube #4 = 1:80
Tube #5 = 1:2560 Tube #5 = 1:160


  2. SLIDE PREPARATION
Remove reagents and as many slides as are required from the refrigerator
or freezer and allow to equilibrate to room temperature (20-25°C) for at
least five minutes. Remove slides from sealed foil pouches being careful
not to touch the antigen surface. Identify each slide using a felt tip marking
pen.


  3. SPECIMEN APPLICATION
Using separate Pasteur pipettes, apply one drop (20-30 μl) of the positive
control, one drop (20-30 μl) of the negative control and one drop (20-30 μl)
of each patient serum dilution to individual wells of the slide. Do not touch
the antigen surface with the pipette while dropping. Do not allow drops to
mix, as cross contamination of samples between wells could cause
erroneous results.


  4. INCUBATION 1
Incubate in a moist chamber at room temperature (20-25°C) for
30 minutes. THE ANTIGEN MUST NOT BE ALLOWED TO DRY DURING
ANY OF THE FOLLOWING STEPS. Nonspecific binding may occur if the
reagent is allowed to dry on the slide.


NOTE: For IgM testing, incubate the substrate slides in a moist chamber
at 35-37°C for 90 minutes.


  5. RINSE 1
Remove slides from moist chamber and rinse GENTLY with PBS using a
squeeze wash bottle. Do not focus the PBS stream directly onto the wells.
To prevent cross contamination tilt slide first toward wells 1-6 and, running
a PBS stream along the midline of the slide, allow the PBS to run off the
top edge of the slide. Then, tilt the slide toward wells 7-12 and repeat this
procedure, allowing the PBS to run off the bottom edge of the slide.


  6. WASH 1
Place slides in Coplin jars or staining dishes and wash in two changes of
PBS for not less than five minutes or more than ten minutes each,
agitating gently at entry and prior to removal.


  7. CONJUGATE APPLICATION
Remove slides from the wash one at a time, shake off excess PBS, dry around
outside edges if necessary and return each slide to the moist chamber. Apply
one drop of an appropriate fluorescent antibody (IgG or IgM) conjugate with
counterstain (diluted to its predetermined proper working dilution) to each well of
each slide, making sure that each well is completely covered.


  8. INCUBATION 2
Incubate in a moist chamber at room temperature (20-25°C) for
30 minutes. Protect slides from excessive light.


NOTE: For IgM testing, incubate in a moist chamber at 35-37°C for
60 minutes.


  9. RINSE 2
Remove slides from moist chamber and rinse GENTLY with PBS using a
squeeze wash bottle. As suggested in step 5., do not focus PBS stream
directly onto the wells.


10. WASH 2
Place slides in Coplin jars or staining dishes and wash in two changes of
PBS for not less than five minutes or more than ten minutes each,
agitating gently at entry and prior to removal.


11. COVERSLIP
Remove slides one at a time from the last PBS wash, shake off excess
PBS and immediately add two to four drops of mounting medium across
the slide. Tilt slide and rest the edge of the coverslip against the bottom of
the slide allowing the mounting medium to form a continuous bead
between the coverslip and slide. Gently lower the coverslip from the
bottom of the slide to the top, being careful to avoid air bubbles. Drain
excess mounting medium by holding the edge of the slide against
absorbent paper. Wipe off back of slide.


12. READ
Examine stained slides as soon as possible using a properly equipped
fluorescence microscope. It is recommended that slides be examined on
the same day they are stained. If any delay is anticipated, store slides in
the refrigerator (2-8°C) away from direct light and read the following day.
Do not allow mounting medium to dry between slide and coverslip. If
drying should occur, add additional mounting medium or recoverslip slide.


FLUORESCENT INTENSITY GRADING
Fluorescent intensity may be semi-quantitated by following the guidelines
established by the Centers for Disease Control, Atlanta, Georgia:17


4+ = Maximal fluorescence; brilliant yellow-green.
3+ = Less brilliant yellow-green fluorescence.
2+ = Definite but dull yellow-green fluorescence.
1+ = Very dim subdued fluorescence.


The degree of fluorescent intensity is not clinically relevant and has only limited
value as an indicator of titer. Differences in fluorescence microscope optics,
filters and light sources may result in differences of 1+ or more fluorescent
intensity when observing the same slide using different microscopes.


QUALITY CONTROL


SPECIFICITY CONTROL
Both a positive and negative antibody control must be included with each run. These
controls must be examined prior to reading test samples and should demonstrate the
following results:
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Negative Control
Using a negative control serum on Bion VARICELLA ZOSTER VIRUS SUBSTRATE
SLIDES, the infected cells should exhibit less than 1+ fluorescence and appear
 reddish-orange due to the counterstain.


NOTE: VZV infection of in vitro cell cultures can induce Fc-IgG receptors in the
cytoplasm of infected cells. IgG antibody from the patient attaches to
these Fc receptor sites which then react with the antihuman IgG conjugate
and appear as fluorescent perinuclear cytoplasmic inclusions in these
cells.18  This type of staining should be interpreted as negative for VZV
antibodies.


Positive Control
Using a positive control serum on Bion VARICELLA ZOSTER VIRUS SUBSTRATE
SLIDES, the infected cells should exhibit well defined specific fluorescent staining
at an intensity of 3+ or greater. The Varicella Zoster Virus staining pattern is
intranuclear inclusions and web-like, membranous cytoplasmic staining. Cells tend
to lose individual definition and merge together to form patches of positive staining
material. Approximately 10-50% of the cells should exhibit the specific staining
pattern  with the uninfected cells staining reddish-orange due to the counterstain.


Each control must demonstrate the expected reaction in order to validate the test.
If the controls fail to appear as described above, the test results should not be
reported and the test should be repeated. If upon repeat testing the controls still
fail to show the proper reaction, do not report the test results.


SENSITIVITY CONTROL
A titered control included with each run tests substrate sensitivity, as well as, checks
technique, conjugate quality and the microscope optical system. The endpoint titer of this
control must be determined and there must not be more than a twofold difference (+/-) in
titer from this determined endpoint.


Each run should include the endpoint dilution, one twofold or fourfold dilution above and
one twofold or fourfold dilution below the endpoint dilution. The more concentrated dilution
should be positive and the less concentrated dilution negative. If the control does not
behave as described, the test results are invalid and the tests should be repeated. If the
control again fails to show the proper reaction upon repeat testing, do not report the test
results.


READING OF TEST RESULTS


NEGATIVE
A serum dilution is considered to be negative for VZV antibodies if the cells exhibit less
than 1+ fluorescence and appear reddish-orange due to the counterstain, or if the
fluorescence observed is not the specific staining pattern of VZV.


A sample is considered negative for VZV antibodies if the cells exhibit less than
1+ fluorescence at a serum dilution of 1:10 and all greater dilutions, or if the fluorescence
observed is not the specific staining pattern of VZV.


  ... Negative samples may exhibit fluorescent staining of the infected cells slightly greater
than the negative control, but less than 1+.


  ... Nonspecific staining of all cells observed in some sera at low dilutions is most likely
due to the presence of autoantibodies against cellular components in either the
nucleus or cytoplasm.


  ... Staining of areas other than the viral infected cells should be interpreted as
negative and attention should be directed to specific steps in the staining method
(e.g., RINSE and WASH steps).


NOTE: VZV infection of in vitro cell cultures can induce Fc-IgG receptors in the cytoplasm
of  infected cells which inexperienced personnel may interpret falsely as positive
readings when doing IgG assays. IgG antibody from the patient attaches to the
Fc receptor sites which then react with the antihuman IgG conjugate and appear
as fluorescent perinuclear inclusions just outside the nuclear membrane of these
cells. This can be differentiated from the specific VZV fluorescent staining of
intranuclear inclusions and web-like, membranous cytoplasmic staining.18  This
type of staining should be interpreted as negative for VZV antibodies.


POSITIVE
A serum dilution is considered positive for VZV antibodies if well defined specific staining is
observed in the VZV infected cells at an intensity of 1+ or greater. The VZV fluorescent
staining pattern is intranuclear inclusions and web-like, membranous cytoplasmic
staining with the cells losing individual definition and merging together to form patches of
positive staining material. The number of cells exhibiting a positive staining reaction and
the type of fluorescent staining should closely approximate that seen with the positive
control.


A sample is considered positive for VZV antibodies if it exhibits the characteristic VZV
staining pattern with a fluorescent intensity of 1+ or greater at a serum dilution of 1:10 or
greater.


NOTE: Each field should contain cells that exhibit no apple-green fluorescence. Should
most of the cells in the patient test wells fluoresce apple-green in the nucleus
and/or cytoplasm, an autoimmune staining reaction due to the presence of
autoantibodies should be considered.19,20  It is recommended that such samples be
diluted beyond the interference for better interpretation. It is possible that
autoantibody staining may mask specific staining such that an interpretation
cannot be made. Should this occur, test results should be reported as “Unable to
interpret due to the presence of interfering antibodies.”


TITRATION
If a semi-quantitative titration is performed, the result should be reported as the reciprocal of
the last dilution in which 1+ apple-green fluorescent intensity of the specific staining pattern
is detected. When reading fourfold serial dilutions, endpoints can be extrapolated where
necessary.


EXAMPLE OF ENDPOINT EXTRAPOLATION:
1:10   = 4+
1:40   = 3+
1:160 = 2+
1:640 = +/-


The extrapolated endpoint is reported as 320.


TROUBLESHOOTING
Possible solutions to problems that may occur in immunofluorescent assays are discussed in
an accompanying brochure entitled “TROUBLESHOOTING IN IMMUNOFLUORESCENCE”.


INTERPRETATION OF RESULTS
Detection of the presence of Varicella Zoster Virus antibodies indicates a current or
previous infection with VZV. A significant (fourfold or greater) increase in titer between acute
and convalescent serum samples and/or a positive test for IgM specific antibodies usually
indicates evidence of a recent or active infection.


LIMITATIONS OF THE PROCEDURE
  1. VZV antibody test results should be used in conjunction with information available from


clinical evaluation and other diagnostic information.
  2. A single serological IgG antibody titer to VZV should not be used as the only criterion


for diagnosis. Paired serum samples (acute and convalescent) or testing for IgM
specific VZV antibodies may provide more meaningful data.


  3. A negative test result does not necessarily rule out current or recent infection. The
specimen may have been collected too early in the disease before demonstrable
antibody is present.


  4. Lack of significant rise in titer does not exclude the possibility of recent infection but
may indicate that an acute phase specimen was obtained too late.


  5. In some instances, high IgG or IgM antibody levels in the first of paired specimens may
prevent the detection of increases in total antibody, resulting in apparently stationary
total antibody titer.


  6. Test results of specimens from immunosuppressed patients and pregnant women may
be difficult to interpret.


  7. Positive test results may not be valid in persons who have received blood transfusions
or various blood products within the past several months.


  8. Antinuclear antibodies (ANA) present in serum may interfere with the VZV IFA test.
They can be differentiated from VZV staining in that ANAs stain the nucleus of all cells;
whereas, VZV antibodies exhibit staining only in the 10-50% infected cells.19


  9. Cytoplasmic fluorescence present in the majority of the cells may be due to the
presence of antimitochondrial antibodies (AMA) often seen in primary biliary cirrhosis.20


They can be differentiated from VZV staining in that AMA will stain the cytoplasm of all
cells; whereas, VZV will exhibit staining in only the 10-50% infected cells.


10. Positive test results from cord blood or neonates should be interpreted with caution.
The presence of VZV IgG antibodies in cord blood is usually the result of passive
transfer from mother to the fetus. A negative test, however, may be useful in excluding
possible infection.21  Because of the possibility of contamination of cord blood with
maternal IgM, it is prudent to confirm positive viral IgM antibody results on cord blood
samples by testing a follow-up specimen from the infant, preferably within the first five
days of life.22


11. Endpoint reactions may vary between laboratories due to differences in type or
condition of fluorescence microscope employed, diluting apparatus, IgG/IgM separation
methods, as well as the experience level of personnel performing the assay.


12. If both the positive and negative control substrate cells are not visible when viewed
using the fluorescence microscope, it may be necessary to replace or realign the light
source and check the specific filters.


13. Cell culture substrate slides may exhibit nonspecific fluorescence due to contamination
of antibodies or PBS rinse-wash solutions with bacteria or fungi. It is very important
that personnel reading the staining results have experience in fluorescence
microscopy.


14. If testing for IgM specific antibodies, the presence of Rheumatoid Factor (RF) in serum
may cause a false positive reaction if pathogen specific IgG is also present. Routine RF
tests may not be sensitive enough to detect small amounts of RF which exist within the
normal range, but are sufficient to cause a false positive reaction in the more sensitive IFA
technique.27  Therefore, all sera should be treated by ion exchange chromatography14 or
IgG immunoprecipitation15,16 before testing to eliminate possible RF interference.


15. If testing for IgM specific antibodies, high titers of specific IgG when present in the
patient serum may compete with the pathogen specific IgM for the antigen sites
resulting in a false negative IgM reaction. Therefore, all sera should be treated by ion
exchange chromatography14 or IgG immunoprecipitation15,16 before testing to avoid this
possible problem.


16. Two methods such as immunoprecipitation and ion exchange chromatography have
been commonly used for neutralizing or removing possibly interfering IgG
antibodies prior to testing for specific IgM antibodies in IFA tests. Immunoprecipitation
neutralizes all classes of IgG while not affecting the IgM levels; however, high levels of
IgG may need to be treated with proportionally increased amounts of the precipitating
reagent. Ion exchange chromatography will only eliminate IgG subclasses 1, 2 and 3
with subclass 4 (usually less than 5% of the total IgG) remaining in the fraction with the
IgM. Also, only a portion of the IgM antibodies can be recovered.35







SPECIFIC LIMITATIONS OF THE VZV ASSAY
  1. A negative test result should be interpreted as indeterminate with respect to the


determination of lack of prior infection with VZV and immune status. Some studies have been
reported which seem to indicate that immunofluorescent antibody tests may not be as sensitive as
fluorescent antibody against membrane antigen (FAMA) in VZV infected cells.2,6  However,
comparative evaluations demonstrated both the standard IF test and the anticomplement
immunofluorescent (ACIF) test to be comparable to FAMA in specificity and sensitivity, and offered
an alternative to FAMA for the detection of antibody to VZV.5,23


  2. A significant rise in titer should be used to confirm a clinical diagnosis of atypical Varicella or
Zoster infection only if a patient is tested concurrently for IgG antibodies specific for Herpes
Simplex Virus (HSV) and does not demonstrate a concurrent significant rise in titer to HSV
IgG antibody. A high proportion (up to one-third) of individuals with primary HSV infections
who have experienced prior VZV infection show a heterotopic antibody response
(by the CF test) to the VZV antigen, making a differential diagnosis between VZV and HSV
infection difficult in the absence of clear-cut clinical findings.1,5,23,24,25


  3. A definitive diagnosis for patients demonstrating significant rises in titer for both VZV and
HSV must be made by isolation and/or direct identification of virus or viral antigen from a
lesion. The virus causing the infection may not always demonstrate the greater rise in titer.
Frequently a differential diagnosis can be made on the basis of the fact that the antibody to
the infecting viral type is absent or at a very low titer in the acute phase specimen, whereas
antibody to the viral heterotype is already present.1,26


EXPECTED VALUES
Most cases of chickenpox occur before the age of 10 years.  The incidence of subclinical varicella
is estimated to be 5% .  About 5 to 10% of adults in the United States are susceptible to varicella,
but most adults who believe themselves to be susceptible are actually immune.  A history of
previous clinical varicella is a good indication that the individual is immune to the infection.33


Zoster is contagious to others only in that varicella-susceptible individuals may develop
chickenpox following exposure to zoster.  Zoster is less infectious to others than varicella.
Zoster does not show seasonal distribution as does varicella, and it is more likely to occur in older
individuals.33


Laboratory diagnosis of varicella zoster infection is crucial in certain situations, such as in patients
receiving immunosuppressive therapy for cancer, or those who have abnormal cell-mediated
immune responses.  Progressive generalized varicella occurs in as many as 30% of children who
acquire chickenpox while receiving chemotherapy and radiotherapy, with mortality ranges from
7 to 28%.34


SPECIFIC PERFORMANCE CHARACTERISTICS
Bion VARICELLA ZOSTER VIRUS ANTIGEN SUBSTRATE SLIDES have been evaluated for the
presence of specific Varicella Zoster Virus using commercial monoclonal antisera. A positive reaction
was identified with the infected cell cultures when stained with its corresponding antisera.35  Also, there
was no cross-reactivity with other specific viral or chlamydial monoclonal antisera and the Varicella Zoster
Virus Antigen.35


As Varicella Zoster Virus (VZV) is a member of the Herpesvirus Group, a study was performed to insure
that no cross-reactions occurred between antibodies specific for the other members of this group and the
VZV antigen on the BION VZV Substrate Slides. Ten serum specimens with IgG antibodies to
Cytomegalovirus, Herpes Simplex Virus (Types 1 and 2) or Epstein-Barr Virus were tested using the Bion
VARICELLA ZOSTER VIRUS ANTIGEN SUBSTRATE SLIDES. All ten specimens were negative on the
BION VZV Substrate. Thus there was no apparent cross-reactivity as the BION VZV antigen exhibited no
specificity for antibodies to other members of the Herpesvirus Group using the IFA test system.35  Summary
of this data is presented in TABLE 1.


In addition, a cross-reactivity study of IgM tests done by IFA was conducted to insure that IgM antibodies
to one virus would exhibit no specificity for other antigen substrates. A total of 40 serum specimens were
treated to separate IgG and IgM and then tested for IgM. Ten specimens had IgM antibodies to EBV; ten
specimens had IgM antibodies to HSV; ten specimens had IgM antibodies to CMV, and ten specimens
had IgM antibodies to VZV. These 40 specimens were then tested against all five antigen substrates.


As shown in TABLE 2, there did not appear to be any specific pattern of cross-reactions between
antibodies of any one virus against the other four antigens except between HSV types 1 and 2.
There was some other multiple positive results. Some with comparatively low titers (*) may be of
little or questionable significance while others had higher titers (**) which may be of importance.35


TABLE 1  -SUMMARY OF HERPESVIRUS TABLE 2  - CROSS-REACTIVITY OF IGM
GROUP SPECIFICITY STUDY ANTIBODIES IN IFA TESTS


Several limitations must be kept in mind when interpreting IgM serology tests. This is true even
after separation treatment of IgG and IgM eliminates the problems of Rheumatoid Factors and
competitive IgG binding. IgM specific antibody responses can occur not only with primary infection
but can be attributed to reactivation or reinfection particularly in CMV, HSV, EBV and VZV
infections.22,27  It is also well known that dual infections can occur and have been reported between
several members of the Herpesvirus Group.28,29,30,31  In addition, with some viruses such as CMV
and EBV, IgM specific antibodies may continue for many months. Thus, a person may have
residual IgM from one infection and become infected with a different agent.22,27  It is not uncommon
for one childhood infection to follow closely after another. Also, an infection with a new agent may
cause an anamnestic response in IgM from the recent previous infection.32  Therefore, requesting a
convalescent specimen looking for a change in antibody levels between paired specimens may
help to clarify the actual current infection from the previous past infection.


IgM serology performed by IFA is very attractive since it combines specificity with sensitivity and in
most cases only a single serum sample is required. However, the need for careful interpretation of
the significance of positive IgM tests in relationship to patients’ clinical situations must be
emphasized. It is essential to have an awareness of understanding of the many problems
associated with IgM testing to avoid the many pitfalls that can trap the most experienced of
workers. IgM results must always be interpreted with caution.35
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