
           

THE RELATIONSHIP BETWEEN ANTI-CYCLIC CITRULLINATED ANTIBODY TITER AND DISEASE ACTIVITY IN
RHEUMATOID ARTHRITIS

RESULTS

METHODS
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Median Anti-CCP titer by Number of D70 Copies
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Figure 1, Anti-CCP by Shared Epitope and D70.

Autoantibodies to cyclic citrullinated peptides (anti-CCP) are
associated with an increased risk of Rheumatoid Arthritis (RA) and
may be a prognostic marker for erosive disease. Little is known
about whether quantitative CCP antibody titers are related to
disease activity, making its use in clinical practice unclear. We
evaluated whether CCP titer predicts disease activity in RA
longitudinally and whether this is modified by other clinical and
genetic factors.

INTRODUCTION

•Study subjects were Caucasian RA patients enrolled in a long term
registry with yearly measures of demographics, functional status,
synovitis, and C-reactive protein.

•Cases were genotyped for HLA-DRB1 shared epitope alleles (HLA-
SE) and the putative protective alleles bearing the aspartic acid
residue at position 70 (D70 alleles) by low resolution genotyping.

•Spearman correlation coefficients were run on the anti-CCP titer
and disease activity measures at baseline and 1 year follow up.

•A repeated measures GEE analysis was used to assess whether
anti-CCP titer predicts measures of disease activity including DAS
28-CRP, Multi-dimensional Health Assessment Questionnaire
(MDHAQ), RA disease activity index (RADAI), physician and patient
global disease activity scores, and joint count at baseline, year 1
and year 2.  The models were adjusted for age, sex, current
smoking, BMI, CRP, RF and medication use.

•Additional models adjusted for the HLA Shared Epitope (SE) and
D70 allele.

CONCLUSION

Table 1: Demographics ( n=689)

123 (19.4)
115 (18.4)

Ever been on disability (number, %)
• Short-term
• Long-term

368 (53.4)
8 (1.26)
201 (31.6)
22 (3.5)
55 (8.6)

Employment Status (number, %)
• Employed (including homemaker)
• Student
• Retired
• Unemployed
• Disabled

126 (18.4)
252 (36.8)
 151 (22.0)

Level of education achieved (number,%)
• Completed high school
• Completed college or technical school
• Complete postgraduate work

683 (99.7)Ethnicity (number, % non-Hispanic or
Latino)

682 (100)Race (number, % Caucasian)
26.5 (5.3)Mean BMI (SD)
561 (81.4)Gender (number, % female)

57.9 (13.7)
15.3 (12.7)
42.6 (15.1)

Mean age (SD)
Mean duration of disease in years (SD)
Mean age at diagnosis (SD)

ValueDemographic Variable

  3.4 (1.3-40.4)Median C-reactive protein mg/L
28.6 (1.9-428.9)Median RF titer
81.4 (3-335)Median Anti-CCP titer
ValueBiomarkers

Table 2: Baseline Disease Activity ( n=689)

0.2210.2560.021+0.1780.0770.2740.1250.240.279Disease
duration

0.6890.3540.3990.6070.1560.2630.9680.096Total painful
joints

0.2370.2810.5170.2270.3190.840.185Total swollen
joints

0.660.4780.02+0.160.348-0.05+Patient Global

0.4520.1240.2610.3950.061+MDHAQ
Score

0.1210.340.6330.091Physician
Global

0.1620.1890.61RF
0.3220.152CRP

0.133DAS28-CRP3

Total painful
joints

Total
swollen
joints

Patient
Global

MDHAQ
Score

Physicia
n Global

RFCRPDAS
28-

CRP3

Anti-
CCP

Table 3. Correlations between Anti-CCP and disease activity at baseline

*Spearman correlation coefficients
+N.S. correlation coefficients

0.910.00010.490.0004RADAI
0.270.00010.11240.0002MDHAQ-score

Model 2**Model  1*

0.0210.005<0.00010.007Total painful joints

0.00070.006<0.00010.007Total swollen joints

0.430.0050.080.009Patients Global

0.030.0010.0020.017Physician Global

0.0060.00010.00020.0013DAS28-CRP3

P-valueBetaP-valueBeta

Table 4. Disease Activity Measures Predicted by Anti-CCP Titer
Adjusted GEE Models (n=689)

* Model 1 adjusts for sex, age, smoke, BMI, and  medication use.

**Model 2 adjusts for sex, age, smoke, BMI, medication use, CRP and RF.

•GEE analysis of the HLA-SE and D70 allele demonstrated that on average the anti-CCP titer was 33 points
higher for each copy of the HLA-SE (p<0.0001), and lower by 22 points for each copy of the D70 allele
(p=0.0014).

•GEE models adjusting for age, sex, BMI, smoking, and medication use indicated that a change in anti-CCP
titer is associated with 4 disease activity measures (DAS28-CRP, Physician Global Score, total swollen joints,
total painful joints), but not MDHAQ score, RADAI and patient global score.

•On average, DAS28-CRP scores improve by 0.29 per year (p<0.0001).  A 10 point increase in anti-CCP is
associated with a .001 increase in DAS28-CRP (p=0.0002) adjusting for CRP and RF titers, and a .01 increase
when CRP and RF are removed from the model.  The magnitude of the association between anti-CCP and the
other severity measures was similar.

•Further adjustment for the HLA-SE and the D70 allele did not modify these results.

Although anti-CCP titer correlates modestly with disease activity measures in this longitudinal cohort, the
magnitude of the association is not clinically meaningful.

25 (0-75)Median patient global assessment (0-100)

3 (1-7)Median physician global assessment (0-6)
0.6 (0-1.6)Median MDHAQ (0-3)
157 (33.6)Morning stiffness >1 hour (number, %)
7 (0-23)Median total painful joint count
6 (0-21)Median total swollen joint count
255 (37.9)Presence of nodules (number, %)

420 (61.9)Rheumatoid Factor >15 mg/dL (number, %)
3.4 (1.4)Mean DAS-CRP Score (0-10) (SD)
ValueClinical Variable

AIMS

To determine if CCP titers predict disease activity in RA and to
determine if there is an association between Anti-CCP titer and the
HLA-SE or D70 allele.
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