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Methods

Clinical study. The Brigham Rheumatoid Arthritis Sequential Study (BRASS) is a
longitudinal prospective registry that collects biological samples and clinical data
over a 6-year period. Its ultimate goal is discovery of genetic, genomic and
proteomic markers predictive of RA disease activity and treatment response.
Patients were invited to participate and gave informed consent for serum
proteomics analysis. Patients met American College of Rheumatology criteria for RA
and had >6 swollen and >6 tender joints.
Serum samples and clinical data were collected at baseline, one and two years year
after for 313 RA patients. A multiplex ELISA platform (Searchlight Array,
Thermofisher) was used to assay 31 serum proteins (Table 1).  The protein panel
was selected based on literature sources describing involvement of certain proteins
in RA disease pathophysiology.
Disease activity was assessed using DAS28-CRP scores which is an accepted
standard in medical care for RA. DAS28-CRP is a function of three variables,
including  TJC (tender joint counts), SJC (swollen joint count) and CRP.
All protein concentrations were measured in pg/mL, subsequently the data was log
base2 transformed prior to analysis.  Statistical analysis was done using SAS 9.1
(SAS Institutes, Cary North Carolina).  Regression models were used to relate
changes in disease activity to serum protein data. Models were adjusted for age,
disease duration, presence of erosive disease and rheumatoid nodules, and
medication use.

Results

Protein Biomarkers that Correlate with Rheumatoid Arthritis (RA)
Disease Activity

Introduction
Rheumatoid arthritis is a chronic, debilitating  autoimmune disease. The goal of
developing proteomic biomarkers is to identify markers that correlate with disease
progression and severity, and can be normalized with treatment.  An ideal marker
could serve both as a diagnostic tool and a monitoring device for therapeutic drug
efficacy. Biomarkers that can be measured in peripheral blood or serum offer
superior clinical utility. We seledcted a panel of serological biomarkers and
investigated which proteins correlate with clinical activity scores, such as the
DAS28 CRP, a standard endpoint in clinical trials.

Study objective. To identify biomarkers correlating with change in RA disease
activity, we observed a cohort of patients in a tertiary medical center arthritis clinic
for three years.

Izmailova E1, Pickard M1, Narang J1, Maher NE2, Shadick NA2, Weinblatt ME2, Roubenoff R1,3,
and Parker A1

1Millennium Pharmaceuticals, Cambridge MA; 2Brigham and Women’s Hospital, Boston MA;
3Biogen-Idec, Cambridge MA
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<0.00010.19MMP-1
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Table 3. Changes in clinical variables from baseline to year 1 and from year
1  to year 2.

Table 4. Correlation between DAS28-CRP and changes in single proteins.

Conclusions
Biomarkers that correlate with disease activity in clinical settings offer new approaches to
diagnostic tests, identification of early disease  response, and improvement of  clinical trial
efficiency.

Variable N Change P-value N Change P-value

Physician's Global Assessment 302 -0.84 <0.001 286 -0.25 <0.05

CRP (mg/L) 307 -2.62 <0.05 301 2.35 --

Anti-CCP (U) 250 3.35 -- 262 56.5 <0.001

Swollen Joint Count (28) 307 -2.32 <0.001 307 -0.62 --

Tender Joint Count (28) 307 -1.49 <0.001 307 -0.25 --

DAS28-CRP 307 -0.53 <0.001 301 -0.09 --

Baseline - Year 1 Year 1 - Year 2

Figure 3. Change in DAS28 CRP and its composite variables (SJC, TJC and CRP) tin
two years, contrasting patients in the 75th percentile versus 25th percentile of
two-year change in A, log2 (MMP3), B, log2 (A-SAA) and C, log2 (TNFR1). BL -
baseline, Y1 - Year 1, Y2 - Year 2, 75% -75thpercentile, 25%- 25th percentile, SJC -
swollen joint counts, TJC - tender joint counts.
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58 (24-91)
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Value

313TNF-a inhibitors (% using)

NVariable

313

313

313

313

247
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313
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NSAIDs (% using)

Steroids (% using)

Other DMARDs (% using)

MTX (% using)

Radiographic erosions (% positive)

Rheumatoid nodules (% positive)

Age, median (range)

Gender (% female)

Table 2. Baseline demographic characteristics, disease severity
characteristics and medication information.

Table 1. Provides a list of proteins analyzed in the study. Linear regression analysis of individual proteins indicated that several markers,
including A-SAA, MMP-3, IL-6, TNFR1 and MMP-1 most significantly correlated with
change in DAS28-CRP scores (Table 4). In a multivariate regression model using all
protein and clinical variables together MMP3 and two clinical variables (rheumatoid
nodules and erosions) remained significantly associated with DAS28-CRP.
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Median  DAS28-CRP changed by -0.72 (P<0.0001), indicating an overall clinical
improvement in the patient cohort over three  years. Interestingly, significant
changes occurred in DAS28-CRP and all three  composite variables (CRP, SJC and
TJC) between Baseline and Year 1.  Changes in the same variables between Year 1
and Year 2 did not reach significance (Table 3).
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MMP-9MMP-8MMP-3MMP-2MMP-1

TIMP2TIMP1MMP-10

Tissue-specific proteases and their inhibitors

VEGFCD40LOPNOPGA-SAA

Other RA related serum proteins

TNFR1MIP-3αMIP-1α

RANTESMCP-1TNFR2IL-6IL2R

TNF-αIL-7IFNγIL1RaIL-18

Cytokines, chemokines and soluble receptors

L-selectinE-selectinVCAMICAM1CD14

Cell adhesion molecules


