A PROGNOSTIC AND ACTIVITY MARKER
FOR RHEUMATOID ARTHRITIS
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AESKULISA® MMP-3:
Rheumatoid Arthritis — A Therapeutic Challenge

Early diagnosis of rheumatoid arthritis (RA), prognosis of progression and disease activity
control are crucial to therapy success. The aim of RA treatment is to reduce synovial inflammation and
to prevent joint destruction. Therefore, the major therapeutic strategies in RA management are early
introduction of anti-rheumatic drugs and strict control of disease activity and therapy success. While
some RA patients may remit with basic rheumatic therapy, others may need a more aggressive
treatment. To improve the decision-making of the appropriate therapy, specific markers are needed
that reflect inflammation and disease activity and provide additional long-term prognostic information
for patients with RA. Additionally, these should also be applied as a means of monitoring therapeutic
success.

“Undoubtedly, treating patients at a stage at which evolution of joint damage can still be prevented
would be ideal.” !

AESKULISA® MMP-3 - A Novel Activity Marker

Matrix metalloproteinase (MMP)-3 is thought to be a key player in cartilage and bone destruction.
Due to its broad substrate specificity MMP-3 is capable of degrading connective tissue matrix
components and activating other destructive enzymes. Its expression is considerably enhanced in
rheumatoid arthritis, even in the early phase.

MMP-3 is a serological marker that can identify patients with a high and imminent risk of developing
bone erosions even in an early phase of the disease. In contrast to other inflammation markers it is
locally produced in the inflamed joint and released into the blood stream. Serum MMP-3 levels correlate
with MMP-3 levels produced by the synovium, thus reflecting disease activity and enabling
prognosis of progression. Moreover, MMP-3 levels drop as a consequence of efficient therapy and
therefore, it is an excellent marker of successful therapy.

Due to its multifaceted informative value, MMP-3 helps physicians to create and adapt an individualized
drug therapy for each patient.

WHAT HAS MMP-3 GOT TO DO WITH RHEUMATOID ARTHRITIS?

Due to massive inflammation of the synovium and vast proliferation of the aligning synoviocytes, there
is an increased expression of MMP-3 in RA patients which is released into the synovial fluid.
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AESKULISA® MMP-3:
A NEW PROGNOSTIC AND ACTIVITY MARKER FOR RA

Predicting joint damage:

Serum concentration of MMP-3 is a useful marker to predict bone damage in the early stage of RA and
helps to identify patients that benefit from aggressive drug therapy.

“In conclusion, serum MMP-3 is a good indicator for assessing the progression of joint damage in the subsequent 6-12
month of disease in early RA. Thus patients with early RA who have continuous elevation of serum MMP-3 should be
considered candidates for a more aggressive therapeutic strategy.” 2

“... baseline levels of pro-MMP-3 predict the loss of articular cartilage and total joint damage progression.” 3

“... determination of baseline MMP-3, in conjunction with traditional serologic markers, may provide additional
prognostic information for patients with RA.” ?

“... IMMP-3] may have a particular value in predicting the progression of erosive disease in patients who are not erosive
at presentation.” *

“... dynamic monitoring of serum MMP-3 may be helpful for predicting radiographic progression in RA and continuously
elevated serum MMP-3 for 3~6 months may be a significant predictor of one-year radiographic progression.” 1!

Assessing inflammatory activity:

MMP-3 reflects inflammatory activity in joints of RA patients because MMP-3 serum levels correlate with
inflammation markers like CRP and joint destruction.

“... levels of MMP-3 ... in RA patient sera are increased in association with inflammation. Furthermore, the level of MMP-3
in serum provides a particularly useful marker of inflammatory activity in the joints of patients with RA.”

“Thus, elevation of serum MMP-3 level represents the disease activity of RA patients regardless of age or the disease
duration.” ¢

“

.. synovial MMP-3 was elevated in RA synovium and positively correlated with synovitis ... . Serum MMP-3 was
significantly correlated with synovial MMP-3 ... and had the ability to distinguish high grade from low grade synovitis in
RA ... . Serum MMP-3 may be an alternative noninvasive biomarker of histological synovitis.” 2

Monitoring therapy success:

MMP-3 is a specific and useful marker to monitor therapy success because MMP-3 is produced in the
affected joint where it is directly involved in tissue degradation.

“Taken together, these results indicate that MMP-3 may be seen as a constitutive marker of the pathological process
underlying joint tissue degradation in RA.” 3

“Therapy with MTX resulted in clinical improvement and reduced serum MMP levels in patient with RA, ..." 7

“Serum MMP-3 levels decrease in patients with early RA who respond to SSZ or to the combination of MTX and SSZ.” 8

“

.. normalisation of MMP-3 levels at cessation of TCZ (tocilizumab) as independent predictive markers for longer
duration of LDA (low disease activity).” 1°



AESKULISA® MMP-3:
A NEW PROGNOSTIC AND ACTIVITY MARKER FOR RA

AESKULISA® MMP-3 offers the following benefits:

e Prediction of bone erosion even in the early phase of the disease
e |dentification of patients that benefit from aggressive drug therapy

e Faster and cheaper monitoring of disease activity in comparison to the assessment of clinical
activity by using activity scores like DAS, DAS28, SDAI or CDAI

¢ Reducing the time until patients can receive the appropriate therapy

In addition to the personal restraints of each patient, RA is generating high costs for the health-care
system (diagnostics, anti-rtheumatic drugs, physical therapies, etc.) and for the economy (loss of
working ability).
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AESKULISA® MMP-3 helps to reduce costs by optimizing RA therapy:

e Patients receive drugs which fit individually to their health status
e Patients show faster and longer remission thereby reducing amount of drugs needed
e Reduction of side effects and secondary disease manifestations

e Maintenance of joint function and working ability will relieve the health care system and economy



Diagnosis based on 2010 ACR/EULAR classification criteria for RA:
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A definite clinical diagnosis should not be based on the results of the performed tests alone, but should be made by the physician after all clinical and laboratory findings have been evaluated.
The diagnosis is to be verified using different diagnostic methods.



AESKULISA® Conjugate: Antigens coated: Enzyme-inked  immunoassay

mAb anti-human mAb anti-human MMP-3 (ELISA) for the quantitative
MMP-3 MMP-3-HRP determination of matrix metallo-
proteinase-3 (MMP-3) in human
Standard Range: serum
0-200 ng/ml
Kit Configuration:
Single

REFERENCES:

Aletaha, D. et al. (2010) 2010 Rheumatoid arthritis classification criteria: an American College of Rheumatology/European League
Against Rheumatism collaborative initiative.
Arthritis Rheum. 62, 2569-2581

Yamanaka, H. et al. (2000) Serum matrix metalloproteinase 3 as a predictor of the degree of joint destruction during the six months
after measurement, in patients with early rheumatoid arthritis.
Arthritis Rheum. 43, 852-858

Tchetverikov, I. et al. (2003) Matrix metalloproteinases-3, -8, -9 as markers of disease activity and joint damage progression in early
rheumatoid arthritis.
Ann. Rheum. Dis. 62, 1094-1099

Green, M.J. et al. (2003) Serum MMP-3 and MMP-1 and progression of joint damage in early rheumatoid arthritis.
Rheumatology. (Oxford) 42, 83-88

Yoshihara, Y. et al. (1995) Increased levels of stromelysin-1 and tissue inhibitor of metalloproteinases-1 in sera from patients with
rheumatoid arthritis.
Arthritis Rheum. 38, 969-975

Shinozaki, M. et al. (2007) Elevation of serum matrix metalloproteinase-3 as a predictive marker for the long-term disability of
rheumatoid arthritis patients in a prospective observational cohort IORRA.
Mod. Rheumatol. 17, 403-408

Fiedorczyk, M. et al. (2006) Serum matrix metalloproteinases and tissue inhibitors of metalloproteinases in patients with early
rheumatoid arthritis.
J. Rheumatol. 33, 1523-1529

Posthumus, M.D. et al. (2002) Serum matrix metalloproteinase 3 levels during treatment with sulfasalazine or combination of
methotrexate and sulfasalazine in patients with early rheumatoid arthritis.
J. Rheumatol. 29, 883-889

Houseman, M. et al. (2012) Baseline serum MMP-3 levels in patients with rheumatoid arthritis are still independently predictive of
radiographic progression in a longitudinal observational cohort at 8 years follow up.
Arthritis Resaearch & Therapy 14: R30

Nishimoto, N. et al. (2014) Drug free remission/low disease activity after cessation of tocilizumab (Actemra) monotherapy (DREAM)
study.
Mod Rheumatol 24 (1); 17-25

Ma, J.D. et al. (2015) Continuously elevated serum matrix metalloproteinase-3 for 3 ~ 6 months predict one-year radiographic
progression in rheumatoid arthritis: a prospective cohort study.
Arthritis Res Ther.;17:289

Ma, J.D. et al. (2014) Serum matrix metalloproteinase-3 as a noninvasive biomarker of histological synovitis for diagnosis of
rheumatoid arthritis.
Mediators Inflamm. 2014:179284

AESKU.DIAGNOSTICS

VERSION 003: 2017-07-27

AESKU.DIAGNOSTICS GMBH & CO. KG ¢ MIKROFORUM RING 2 o 55234 WENDELSHEIM ¢ DEUTSCHLAND
TEL: +49-6734-9622-0 » FAX: +49-6734-9622-2222 * SALES@AESKU.COM « WWW.AESKU.COM




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (Adobe RGB \0501998\051)
  /CalCMYKProfile (Euroscale Coated v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.7
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /UseDeviceIndependentColor
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
    /Arial-Black
    /Arial-BlackItalic
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /Impact
    /LucidaConsole
    /Tahoma
    /Tahoma-Bold
    /TimesNewRomanMT-ExtraBold
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements true
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 0
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /UseDocumentProfile
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


