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Background & Objectives

Patients with rheumatoid arthritis (RA) are at increased risk of stroke. This event is
associated with considerable sequelae and may result in death or major physical and
neurological disability. Despite its clinical relevance, data regarding stroke are rare.
Our objective was to analyse the impact of different risk factors on the development
of stroke within our German biologics register RABBIT.
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Patients & Methods

RABBIT is an ongoing prospective cohort study. Since 2001 patients have been
enrolled at start of an approved biological therapy or a new synthetic DMARD
treatment after at least one DMARD failure (nbDMARD group).
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During follow-up rheumatologists assess regularly (at baseline, after 3 and 6 months
and thereafter every 6 months) the clinical status and adverse events according to
the ICH guidelines as well as treatment details.

All patients enrolled in the register until 31.08.2012 with at least 3 months of follow-
up were included in this analysis. All reports of stroke were included, transient
ischemic attacks (n=26) were not. Diagnoses of stroke were re-validated at on-site
visits with examinations of medical records as well as hospital reports.

To assess the impact of different risk factors for stroke we performed a multivariate
Cox regression analysis. Patients treated with biologics were considered to be
exposed to these drugs up to 6 (rituximab: 12) months after the last dose.

nbDMARDs | TNF Inhibitors | Other biologics

Tab 1. Patient
characteristics
at baseline.
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Results

Of 10,197 patients included, 114 experienced a stroke.

As relevant comorbidities we investigated diabetes, coronary heart disease, heart failure,
hypertension and atrial fibrillation. In a univariate model all these differences were
significantly associated, however in the multivariate model only hypertension and atrial
fibrillation achieved statistical significance.

Other significant risk factors for the development of stroke were older age, disease
activity (measured with the DAS28(ESR)) and smoking (Table 2). Not significantly
associated were functional capacity and treatment with TNF inhibitors or other biologics
and the use of glucocorticoids. DAS28 was a better predictor than erythrocyte

sedimentation rate alone.
HR HR
(multivariate) (univariate)

1.46 0.08 1.58 0.02
Treatment with TNF Inhibitors 0.98 0.91 0.82 0.29
Treatment with other biologics 0.94 0.79 1.07 0.79
DAS28 (per unit) 1.52 <0.01 1.64 <0.01
1.53 0.04 1.44 0.07
1.59 <0.01 1.86 <0.01
1.71 <0.01 2.79 <0.01
3.51 0.01 4.92 <0.01
1.31 0.39 3.14 <0.01
1.19 0.40 2.02 0.01
1.01 0.97 3.37 0.01

Tab 2. Results of the multivariate Cox regression model. Disease activity was included in the
model as time-varying variable (changes were considered).

High disease activity and co-morbid conditions were significantly associated with the
development of a stroke. Treatment with biologics was not associated with this risk in an
“as treated” approach which applies a 6-month risk window of the RA treatment prior to
the event. The results were consistent in a sensitivity analysis of different approaches.

All patients of the dataset were stratified according to their mean disease activity during
follow-up into being in low, moderate or high disease activity. Occurrences of strokes
were analyzed within these strata with Kaplan-Meier-survival curves (Fig. 1).

Conclusions

In addition to traditional risk factors for stroke such as age, male sex, smoking and hyper-
tension, also atrial fibrillation increased the risk for stroke. This could have implications
for the cardiovascular risk assessment in patients with RA.

A higher disease activity was significantly associated with the development of stroke.
Patients with uncontrolled high disease activity over longer time periods are at increased
risk for stroke.

In patients with equally controlled disease activity during follow-up the type of
treatment has no impact on the risk of developing stroke.

Fig. 1: Development of stroke in patients stratified by their disease activity during follow-up.

Survival Estimate of Stroke
With Number of Subjects at Risk

1.00 F——77 e =
T _‘-L1_-_ ___l_—__‘-‘--‘___l_'h_--_—h_‘_
T = — = — = _L I —
0.95 - -
L
= 0.90 -
= — DAS28<32
m
r ——— DAS283.2-5.1
a 0851 . pDAS28>5.1
S
=
wy 0.80 -
0.75
0.70 =
— | 2885 2461 2102 1638 1154 976 679 446 246
—| 5702 4g08 4002 3185 2426 2027 1264 945 528
—| 1se3 1013 740 540 203 314 212 152 a0
I | | I 1 | | I 1
Month: 0 12 24 36 48 60 72 84 96

We thank all participating rheumatologists, especially those who have enrolled more than 40 patients for the register:

Klopsch T., Neubrandenburg; Kaufmann J., Ludwigsfelde & Bad Kosen; Krause A., Berlin; Liebhaber A., Halle/Saale; Richter C., Stuttgart Bad-Cannstatt;
Bergerhausen H., Duisburg; Tony H., Wirzburg; Dockhorn R., Weener; von Hinliber U., Hildesheim; Demary W., Hildesheim; Graldler A., Pirna;
Bussmann A., Geilenkirchen; Rockwitz K. ,Goslar; Burmester G., Berlin; Kekow J., Vogelsang-Gommern; Eisterhues C., Braunschweig; Kapelle A.,
Hoyerswerda; Wassenberg S., Ratingen; Wilden E., KéIn; Krummel-Lorenz B., Frankfurt/M.; Ochs W., Bayreuth; Zinke S., Berlin; Edelmann E., Bad
Aibling; Meier L., Hofheim; Aringer M., Dresden; Bohl-Biihler M., Potsdam; Remstedt S., Berlin; Kellner H., Minchen; Pick D., Bad Neuenahr-Ahrweiler;
Stille C., Hannover; Tremel H., Hamburg; Balzer S., Bautzen; Koérber H., EImshorn; Lebender S., Hamburg; Thiele A., Berlin; Berger S., Naunhof; Stander
E., Schwerin; Kriiger K., Minchen; WeiR K., Lichtenstein; Karberg K., Berlin; Herzer P., Mlnchen; Zanker M., Bernau; Sorensen H., Berlin; Alliger K.,
Zwiesel; Spathling-Mestekemper S., Miinchen; Dexel T., Miinchen; Moosig F., Bad Bramstedt; Schneider M., Duisseldorf; Schuch F.,, Erlangen; Wendler J.,
Erlangen; Kleinert S., Erlangen; Grebe T., Kreuztal; Kithne C., Haldensleben; Griinke M., Miinchen; Wiesmiiller G., Ohringen; Karger T., KIn; Fliedner G.,
Osnabrick; Gauler G., Osnabriick; Fricke-Wagner H., Zwickau; Walter J., Rendsburg; Harmuth W., Marktredwitz; Krause D., Gladbeck; Rech J., Erlangen;
Menne H., Dortmund; Biewer W., Saarbrilicken; Hantsch J., Darmstadt; Reck A., Mittelherwigsdorf; Leumann K., Riesa; Manger K., Bamberg; Euler H.,
Hamburg; Schwarze |., Leipzig; Schmitt-Haendle M., Bayreuth; Eidner T., Jena

Funding RABBIT has been supported by a joint, unconditional grant from AbbVie, Bristol-Myers Squibb,
MSD Sharp & Dohme, Pfizer, Roche and UCB.

strangfeld@drfz.de




	Slide Number 1


<<

  /ASCII85EncodePages false

  /AllowTransparency false

  /AutoPositionEPSFiles true

  /AutoRotatePages /None

  /Binding /Left

  /CalGrayProfile (Dot Gain 20%)

  /CalRGBProfile (sRGB IEC61966-2.1)

  /CalCMYKProfile (Euroscale Coated v2)

  /sRGBProfile (sRGB IEC61966-2.1)

  /CannotEmbedFontPolicy /Error

  /CompatibilityLevel 1.3

  /CompressObjects /Tags

  /CompressPages true

  /ConvertImagesToIndexed true

  /PassThroughJPEGImages true

  /CreateJobTicket false

  /DefaultRenderingIntent /Default

  /DetectBlends true

  /DetectCurves 0.0000

  /ColorConversionStrategy /CMYK

  /DoThumbnails false

  /EmbedAllFonts true

  /EmbedOpenType false

  /ParseICCProfilesInComments true

  /EmbedJobOptions true

  /DSCReportingLevel 0

  /EmitDSCWarnings false

  /EndPage -1

  /ImageMemory 1048576

  /LockDistillerParams false

  /MaxSubsetPct 1

  /Optimize true

  /OPM 1

  /ParseDSCComments true

  /ParseDSCCommentsForDocInfo true

  /PreserveCopyPage true

  /PreserveDICMYKValues true

  /PreserveEPSInfo true

  /PreserveFlatness true

  /PreserveHalftoneInfo false

  /PreserveOPIComments true

  /PreserveOverprintSettings true

  /StartPage 1

  /SubsetFonts true

  /TransferFunctionInfo /Apply

  /UCRandBGInfo /Preserve

  /UsePrologue false

  /ColorSettingsFile ()

  /AlwaysEmbed [ true

  ]

  /NeverEmbed [ true

  ]

  /AntiAliasColorImages false

  /CropColorImages true

  /ColorImageMinResolution 300

  /ColorImageMinResolutionPolicy /OK

  /DownsampleColorImages true

  /ColorImageDownsampleType /Bicubic

  /ColorImageResolution 300

  /ColorImageDepth -1

  /ColorImageMinDownsampleDepth 1

  /ColorImageDownsampleThreshold 1.50000

  /EncodeColorImages true

  /ColorImageFilter /DCTEncode

  /AutoFilterColorImages true

  /ColorImageAutoFilterStrategy /JPEG

  /ColorACSImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /ColorImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /JPEG2000ColorACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /JPEG2000ColorImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /AntiAliasGrayImages false

  /CropGrayImages true

  /GrayImageMinResolution 300

  /GrayImageMinResolutionPolicy /OK

  /DownsampleGrayImages true

  /GrayImageDownsampleType /Bicubic

  /GrayImageResolution 300

  /GrayImageDepth -1

  /GrayImageMinDownsampleDepth 2

  /GrayImageDownsampleThreshold 1.50000

  /EncodeGrayImages true

  /GrayImageFilter /DCTEncode

  /AutoFilterGrayImages true

  /GrayImageAutoFilterStrategy /JPEG

  /GrayACSImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /GrayImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /JPEG2000GrayACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /JPEG2000GrayImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /AntiAliasMonoImages false

  /CropMonoImages true

  /MonoImageMinResolution 1200

  /MonoImageMinResolutionPolicy /OK

  /DownsampleMonoImages true

  /MonoImageDownsampleType /Bicubic

  /MonoImageResolution 1200

  /MonoImageDepth -1

  /MonoImageDownsampleThreshold 1.50000

  /EncodeMonoImages true

  /MonoImageFilter /CCITTFaxEncode

  /MonoImageDict <<

    /K -1

  >>

  /AllowPSXObjects false

  /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 (None)

  /PDFXOutputConditionIdentifier ()

  /PDFXOutputCondition ()

  /PDFXRegistryName ()

  /PDFXTrapped /False



  /CreateJDFFile false

  /Description <<



    /BGR <>

    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>

    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>

    /CZE <>

    /DAN <>

    /ESP <>

    /ETI <>

    /FRA <>

    /GRE <>



    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)

    /HUN <>

    /ITA <>

    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>

    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>

    /LTH <>

    /LVI <>

    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)

    /NOR <>

    /POL <>

    /PTB <>

    /RUM <>

    /RUS <>

    /SKY <>

    /SLV <>

    /SUO <>

    /SVE <>

    /TUR <>

    /UKR <>

    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)

    /DEU <>

  >>

  /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

    >>

    <<

      /AddBleedMarks false

      /AddColorBars false

      /AddCropMarks false

      /AddPageInfo false

      /AddRegMarks false

      /ConvertColors /ConvertToCMYK

      /DestinationProfileName ()

      /DestinationProfileSelector /DocumentCMYK

      /Downsample16BitImages true

      /FlattenerPreset <<

        /PresetSelector /MediumResolution

      >>

      /FormElements false

      /GenerateStructure false

      /IncludeBookmarks false

      /IncludeHyperlinks false

      /IncludeInteractive false

      /IncludeLayers false

      /IncludeProfiles false

      /MultimediaHandling /UseObjectSettings

      /Namespace [

        (Adobe)

        (CreativeSuite)

        (2.0)

      ]

      /PDFXOutputIntentProfileSelector /DocumentCMYK

      /PreserveEditing true

      /UntaggedCMYKHandling /LeaveUntagged

      /UntaggedRGBHandling /UseDocumentProfile

      /UseDocumentBleed false

    >>

  ]

>> setdistillerparams

<<

  /HWResolution [2400 2400]

  /PageSize [595.276 841.890]

>> setpagedevice



