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Abstract

Introduction: This cross sectional study consisted of taking anti-Citrulinated Cyclic Peptide CCP levels and doing Health
Assessment Questionnaire for Rheumatoid Arthritis patients. 52 rheumatoid arthritis patients were recruited.

Objective: To investigate the correlation between anti-Citrulinated Cyclic Peptide levels and Health Assessment Questionnaire
severity among rheumatoid arthritis patients.

Results: 52 RA patients were recruited. 43(82.7%) patients were female and 9(17.3%) were male. 43(82.7%) patients were
Malay, 2(3.8%) patients were Chinese, 6(11.5%) patients were Indian and 1(1.9%) patient was Sikh. Mean age was
46.17+£12.66 years and the 41-60 age group has the most patients (30(47.1%)). Mean age of onset was 43.24+£12.72 years and
mean disease duration was 3.08+4.49 years.

30(58.8%) patients did not have any complications, 13(25.5%) had secondary osteoarthritis, 4(7.8%) had lungs complications,
2(3.9%) had hepatitis, 1(2.0%) had nephropathy and 1(2.0%) had Cushing's syndrome. 25(49.0%) of the patients had
deformities. 33(67.4%) patients were still active with a mean DAS28 score of 4.3+2.0 and 16(32.7%) had complete remission
with a mean DAS28 score of 1.6£0.8.

The anti-Citrulinated Cyclic Peptide median value was 10768.17+48342.30. IU/ml and the median total Health Assessment
Questionnaire score was 1.50+1.25.

Pearson correlation analysis revealed statistical significant correlation between Health Assessment Questionnaire severity and
anti-Citrulinated Cyclic Peptide levels (p=0.039) and Health Assessment Questionnaire score and anti-Citrulinated Cyclic
Peptide levels (p=0.016).

Conclusion: There was significant correlation between Health Assessment Questionnaire severity and anti-Citrulinated Cyclic
Peptide levels.

INTRODUCTION e Morning stiffness for at least one hour and present

Rheumatoid arthritis (RA) is a chronic, systemic, for at least six weeks.

inflammatory disorder of unknown etiology that involves not . . . .
! ya " v &y o Swelling of three or more joints for at least six

only the joints but also other extra — articular organs (). weeks

Many of the clinical features that are used in this study also o Swelling of wrist, metacarpophalangeal, or

serve as classification criteria for RA (,). proximal interphalangeal joints for at least six

The following is a summary of clinical features that are weeks.

useful for diagnostic and classification purposes. o Symmetric joint swelling Hand X-ray changes

typical of RA that must include erosions or
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unequivocal bony decalcification.
e Rheumatoid subcutaneous nodules.

e Rheumatoid factors.

If the arthritis is uncontrolled it may lead to destruction of
joints due to erosion of cartilage and bone which leads to
deformity. The disease usually progresses from the periphery
to more proximal joints, and in patients who do not fully
respond to treatment, results in significant locomotor
disability within 10 to 20 years (,).

Thus a suitable serologic marker is needed to predict the
diagnosis of RA in cases of polyarthritis other than
Rheumatoid factor (RF). This new marker is called anti-
cyclic citrullinated antibodies (anti-CCP). The ELISA for
anti-CCP can help in the differential diagnosis of early
polyarthritis. Testing for the combination of anti-CCP
antibodies and IgM RF may be better for excluding the
diagnosis of RA than is achievable by testing for either
antibody alone. In a study that compared the results of
serologic testing in 196 patients with a clinical diagnosis of
RA and 239 controls: Anti-CCP — sensitivity 56 percent,
specificity 90 percent IgM RF — sensitivity 73 and
specificity 82 percent IgM and anti-CCP — sensitivity 48
and specificity 96 percent (,).

In this study, the presence of these antibodies will be
correlated with the functional status of the patient that is the
Health Assessment Questionnaire (HAQ).

The Health Assessment Questionnaire (HAQ), was designed
to represent a model of patient oriented outcome assessment
and has played a major role in diverse areas such as
prediction of successful aging, in rheumatoid arthritis (RA),
quantification of non-steroidal anti-inflammatory drug
gastropathy, development of risk factor models for
osteoarthrosis, and examination of mortality risks in RA.
The HAQ has established itself as a valuable, effective, and
sensitive tool for measurement of health status. It has
increased the credibility and use of validated self-report
measurement techniques as a quantifiable set of hard data
endpoints and has contributed to a new appreciation of
outcome assessment ().

The main objective of this cross sectional study was to
assess correlation of anti — CCP levels and HAQ severity
among rheumatoid arthritis patients. The secondary
objective was to assess characteristics of RA patients in

various severities of HAQ scores.

METHODS

This cross sectional study consisted of taking anti-CCP
levels and doing HAQ for RA patients. RA subjects were
selected from the rheumatology clinic Putrajaya hospital for
a total duration of 4 months.

Rheumatoid factor sera were analyzed in Putrajaya hospital
using a commercially available kit and the anti-CCP
antibodies sera were analyzed in Institute of Medical
Research (IMR) using ELISA test.

HAQ interview was carried out independently on the day of
recruitment. We also looked at disease complications and
Disease Activity Score (DAS28).

All the patients' data was collected from Putrajaya hospital
computers with permission from the head of department of
medicine. Statistical analysis was done with SPSS 13.0.
Firstly, the data was analyzed for normal distribution using
Kolmogorov-Smirnov test. Then suitable parametric or non
parametric tests were used to analyze the data.

RESULTS
DEMOGRAPHIC DATA FOR RA PATIENTS

51 RA patients were recruited. 43(82.7%) patients were
female and 9(17.3%) were male. 43(82.7%) patients were
Malay, 2(3.8%) patients were Chinese, 6(11.5%) patients
were Indians and 1(1.9%) patient was a Sikh. Mean age was
46.17£12.66 years and the 41-60 age group has the most
patients (30(47.1%)). Mean age of onset was 43.24+12.72
years and mean disease duration was 3.08+4.49 years. The
median anti-CCP value was 10768.17+£48342.30. IU/ml and
the median total HAQ score was 1.50+1.25.

TREATMENT PATTERN OF RA PATIENTS

39(76.5%) patients had 1 disease modifying anti — rheumatic
drug (DMARDS), 7(13.7%) had 2 DMARDS, 3(5.9%) had 1
DMARDS and 2(3.9%) had no DMARDS. Meloxicam was
the most widely used painkillers (26(26.3%)) followed by
celecoxib (18(18.2%)), tramadol (3(3.0%)), etoricoxib
(1(1.0%)), paracetamol (1(1.0%)) and combination of
meloxicam and tramadol (1(1.0%)). 42(82.4%) patients were
not put on steroids.

COMPLICATIONS OF RA PATIENTS

30(58.8%) patients did not have any complications,
13(25.5%) had secondary osteoarthritis, 4(7.8%) had lungs
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complications, 2(3.9%) had hepatitis, 1(2.0%) had
nephropathy and 1(2.0%) had Cushing's syndrome.
25(49.0%) of the patients had deformities. 33(67.4%)
patients were still active with a mean DAS28 score of
4.3+2.0 and 16(32.7%) had complete remission with a mean
DAS28 score of 1.6+0.8.

HAQ SCORE

The severity of the HAQ score is divided into no activity,
mild, moderate and severe. <0.25 is no activity, 0.25 — 0.50
is mild, 0.6 — 1.4 is moderate and >1.4 is severe.

NO ACTIVITY HAQ SCORE

There were no patients in this category.

MILD HAQ SCORE

Total of patients were 6(13.3%). 5(83.3%) respondents were
Malay and 1(16.7%) respondent was Indian. 1(16.7%)
patient was a male and 5(83.3%) patients were female.
2(33.3%) patients were above 60 years of age, 2(33.3%)
patients were 51 — 60 years, 1(16.7%) patient was 41 — 50
years and 1(16.7%) patient was 21 — 30 years. 3(50.0%)
patients had secondary osteoarthritis and 1(16.7%) patient
had lung complication. 3(50.0%) patients had deformities.
3(50.0%) patients were in remission with a DAS28 score of
1.440.3, and 3(50.0%) patients were still active at the time
of study with a DAS28 score of 4.0+2.0. 4(66.7%) patients
had positive rheumatoid factor. 4(66.7%) patients were on 1
DMARDS, 2(33.3%) patients were not and no one was on
steroids. Mean anti CCP levels was 402.75+ 564.08 IU/ml.

MODERATE HAQ SCORE

Total of patients were 19(28.4%). 15(78.9%) respondents
were Malay, 2(10.5%) were Chinese and 2(10.5%) were
Indian. 3(15.8%) patient was a male and 16(84.2%) patients
were female. 2(10.5%) patients were above 60 years of age,
4(21.1%)were 51 — 60 years, 6(31.6%) were 41 — 50 years,
3(15.8%) were 31 — 40 years, 3(15.8%) were 21 — 30 years
and 1(5.3%) patient was 11 — 20 years. 4(21.1%) patients
had secondary osteoarthritis, 1(5.3%) had lung complication,
1(5.3%) had nephropathy and 13(68.4%) had no
complications. 6(31.6%) patients had deformities. 9(47.4%)
patients were in remission with a DAS28 score of 1.4+0.3
and 9(47.3%) patients were still active at the time of study
with a DAS28 score of 4.3+1.8. 8(42.1%) patients had
positive theumatoid factor. 13(68.4%) patients were on 1
DMARDS and 5(26.3%) were on 2 DMARDS.
2(10.5%)patients were on steroids. Mean anti CCP levels

was 150.21+326.61 IU/ml. 12(63.2%) had negative anti —
CCP.

SEVERE HAQ SCORE

Total of patients were 24(58.3%). 20(83.3%) respondents
were Malay, 3(12.5%) were Indian and 1(4.2%) was Sikh.
4(16.7%) patient was a male and 20(83.3%) patients were
female. 4(16.7%) patients were above 60 years of age,
7(29.2%) were 51 — 60 years, 7(29.2%) were 41 — 50 years,
4(16.7%) were 31 — 40 years, 1(4.2%) were 21 — 30 years
and 1(4.2%) patient was 11 — 20 years. 7(29.2%) patients
had secondary osteoarthritis, 2(8.3%) had lung complication,
2(8.3%) had hepatitis and 13(54.2%) had no complications.
13(54.2%) patients had deformities. 6(25.0%) patients were
in remission with a DAS28 score OF 2.0+1.0 and 18(75.0%)
patients were still active at the time of study with a DAS28
score of 4.4+2.0. 14(58.3%) patients had positive
rheumatoid factor. 21(87.5%) patients were on | DMARDS,
2(8.3%) were on 2 DMARDS and 1(4.2%) were on 3
DMARDS. 5(20.8%) patients were on steroids. Mean anti
CCP levels was 23005.14+69939.46 1U/ml. 7(36.8%)
patients had negative anti CCP.

NEGATIVE ANTI - CCP LEVELS

Total of patients were 21(43.8%). 17(81.0%) respondents
were Malay, 1(4.8%) was a Chinese, 2(9.5%) were Indian
and 1(4.8%) was a Sikh. 5(23.8%) patients were male and
16(76.2%) patients were female. 7(33.3%) were 51 — 60
years, 8(38.1%) were 41 — 50 years, 2(9.5%) were 31 — 40
years, 3(14.3%) were 21 — 30 years and 1(4.8%) were 11 —
20 years. 4(19.0%) patients had secondary osteoarthritis,
1(4.8%) had lung complication, 1(7.7%) had Cushing's and
15(71.4%) had no complications. 8(31.8%) patients had
deformities. 11(52.4%) patients were in remission with
DAS28 score of 1.8+£0.3 and 10(47.6%) patients were still
active at the time of study with a DAS28 score of 4.0+2.0.
3(14.3%) patients had positive rheumatoid factor. 17(81.0%)
patients were on 1 DMARDS and 4(19.0%) were on 2
DMARDS. 3(14.3%) of the patients were on steroids.
7(36.8%) patients had severe HAQ score and 12(63.2%) had
moderate HAQ score.

CORRELATION BETWEEN HAQ SEVERITY AND
SCORE WITH ANTI - CCP SEVERITY AND
LEVELS

Pearson correlation analysis revealed statistical significant
correlation between HAQ severity and anti — CCP levels
(p=0.039) and HAQ scores and anti — CCP levels (p=0.016).
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There were no positive correlations with other indices.

DISCUSSION

In this study, we tried to correlate between levels of anti —
CCP antibodies level and HAQ score and severity. In
another words, we were trying to correlate serology results
and functional status. We also looked at demographic data,
disease complications and deformities, activity status,
rheumatoid factor and treatment.

51 RA patients were recruited from the outpatient clinic.
43(82.7%) patients were female and 8(17.3%) were male.
42(82.7%) patients were Malay, 2(3.8%) patients were
Chinese, 6(11.5%) patients were Indians and 1(1.9%) patient
was a Sikh. Mean age was 46.17£12.66 years and the 41-60
age group has the most patients (30(47.1%)). Mean age of
onset was 43.24+12.72 years and mean disease duration was
3.08+4.49 years. The median anti-CCP value was
10768.17+£48342.30. IU/ml and the median total HAQ score
was 1.50+1.25.

The above study population had a short disease duration,
high CCP and high HAQ scores. The racial distribution on
the other hand did not resemble the Malaysian population.

Majority of the patients were in the moderate to severe group
(43(86.7%)). As expected, disease severity and
complications were mainly in the severe HAQ group.
7(29.2%) patients had secondary osteoarthritis, 2(8.3%) had
lung complication, 2(8.3%) had hepatitis. 13(54.2%) patients
were still active at the time of study, 14(58.3%) patients had
positive rheumatoid factor, 21(87.5%) patients were on 1
DMARDS, 2(8.3%) were on 2 DMARDS, 1(4.2%) were on
3 DMARDS and 5(20.8%) patients were on steroids. Mean
anti CCP levels was also the highest compared to mild and
moderate group (23005.14+69939.46 1U/ml).

We also looked at the negative anti — CCP group. The major
characteristics of the RA patients in the negative anti — CCP
group they include: Malay 17(81.0%), 16(76.2%) female,
8(38.1%) 41 — 50 years, 15(71.4%) had no complications,
13(68.2%) patients had no deformities and 10(47.6%)
patients were in remission. 18(85.7%) patients had negative
rheumatoid factor, 17(81.0%) patients were on | DMARDS
and 18(85.7%) of the patients were on steroids. 7(36.8%)
patients had severe HAQ score and 12(63.2%) had moderate
HAAQ score. Despite having a negative assay this group
consisted of patients who are very active and needing
steroids as a mode of therapy.

J Ronnelid et al. found that 160/279 (57.3%) patients were
anti-CCP positive at the first visit (mean 5 months after first
symptoms). During follow up only 11/279 (3.9%) of the
patients changed their anti-CCP status from negative to
positive (,). Perhaps in the near future, this group of negative
anti CCP patients will have a positive serology well
correlated with their disease activity.

The HAQ has been significantly correlated with a wide
variety of health status measures, and studies of mortality ().
Among the self-report measures that have been correlated
with the HAQ since the review by Ramey and Fries in 1996
are the AIMS(,), AIMS2(,), global health status(s,,), VAS
pain scale(y,,,), Beck Depression Scale(,,), Carstairs Index
(1), Danish Nottingham Health Profile(,;), Disease Activity
Score(,,11,14), Dutch AIMS (},), EuroQol (;5), Hollingshead
Index(,q, Life Event Interview(,,), London Handicap
Scale(s,), Nottingham Health Profile(,s), Medical Outcome
Study Short Form-36 (SF-36)(;s,;6,50), Social Network
Delineation Questionnaire(,,), Trait Anxiety (,,), and the
WOMAC(5,13,,4)- Correlations with clinical measures have
included the areas of joint and muscle activity
(25926727508920730731300330345350 36)» bone health and radiographs
(25937938039040)> DOAY fat(5g,30,41), and health behaviors(y,,s;).
Biochemical assessments have included C-reactive protein
(44545046) and human leukocyte antigen (HLA) typing (47,45, 49)-

However, in the Swedish TIRA studies (s,), it was found that
the time course of the patients' HAQ score showed no major
differences between anti-CCP antibody seropositive or
negative cases during the study. They found that this
contradicted the findings related to the disease activity
markers ESR, CRP, DAS28, and PGA and that HAQ reflects
another aspect of the disease—that is, functional ability.

Our patients' DAS28 scores were found not reflective of
their respective HAQ scores or severities. Therefore our
results may suggest that respondents could be affected by
racial, religion and socioeconomic background, especially in
Malaysia. As expected the results are different from other
studies involving HAQ.

Deformities were more in the severe HAQ group coincides
with the high anti — CCP antibody levels with a high
positivity of rheumatoid factor (RF). L De Rycke and his
team had already proven this fact whereby they found that
the presence of RF and anti-CCP2 antibodies yielded a 10
times higher average expectancy rate for a high radiological
progression rate (5;). No radiological scores were done in our
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study but based on the deformities and secondary
osteoarthritis this fact was true.

CONCLUSION

We found in our study population there was statistical
correlation between HAQ scores and severity and anti —
CCP levels. We also found that in the negative CCP group
the HAQ scores are both moderate to severe. The HAQ
scores and severities were also not parallel with DAS28
scores.

ACKNOWLEDGEMENTS

The authors would like to thank Dr Shahnaz Murad of the
Medical Research Institute and her team for their
cooperation for this study.

References

1. PJW Venables, RN Maini. Clinical features of
Rheumatoid Arthritis. Uptodate 14.1

2. Peter C Taylor, RN Maini. Clinically useful biologic
markers in the diagnosis and assessment of outcome in
rheumatoid arthritis. Uptodate 14.1

3. Bonnie Bruce, James F. Fries. The Stanford Health
Assessment Questionnaire: A Review of Its History, Issues,
Progress, and Documentation. J Rheumatol 2003;30:167-78.
4. Ramey D, Fries J, Singh G. The Health Assessment
Questionnaire 1995 - status and review. In: Spilker B, editor.
Quality of life and pharmacoeconomics in clinical trials. 2nd
ed. Philadelphia: Lippincott-Raven; 1996:227-37.

5. Taccari E, Spadaro A, Rinaldi T, Riccieri V, Sensi F.
Comparison of the Health Assessment Questionnaire and
Arthritis Impact Measurement Scale in patients with
psoriatic arthritis. Rev Rhum Engl Ed 1998;65:751-8.

6. Archenholtz B, Bjelle A. Reliability, validity, and
sensitivity of a Swedish version of the revised and expanded
Arthritis Impact Measurement Scales (AIMS2). J Rheumatol
1997;24:1370-7.

7. Kosinski M, Zhao SZ, Dedhiya S, Osterhaus JT, Ware JE
Jr. Determining minimally important changes in generic and
disease-specific health-related quality of life questionnaires
in clinical trials of rheumatoid arthritis. Arthritis Rheum
2000;43:1478-87.

8. Osiri M, Deesomchok U, Tugwell P. Evaluation of
functional ability of Thai patients with rheumatoid arthritis
by the use of a Thai version of the Health Assessment
Questionnaire. Rheumatology 2001;40:555-8.

9. van den Ende CH, Breedveld FC, Dijkmans BA, Hazes
JM. The limited value of the Health Assessment
Questionnaire as an outcome measure in short term exercise
trials. J Rheumatol 1997;24:1972-7.

10. Sokka T, Kankainen A, Hannonen P. Scores for
functional disability in patients with rheumatoid arthritis are
correlated at higher levels with pain scores than with
radiographic scores. Arthritis Rheum 2000;43:386-9.

11. McEntegart A, Morrison E, Capell HA, et al. Effect of
social deprivation on disease severity and outcome in
patients with rheumatoid arthritis. Ann Rheum Dis
1997;56:410-3.

12. Thorsen H, Hansen TM, McKenna SP, Sorensen SF,
Whalley D. Adaptation into Danish of the Stanford Health
Assessment Questionnaire (HAQ) and the Rheumatoid

Arthritis Quality of Life Scale (RAQoL). Scand J Rheumatol
2001;30:103-9.

13. Houssien DA, Stucki G, Scott DL. A patient-derived
disease activity score can substitute for a physician-derived
disease activity score in clinical research. Rheumatology
1999;38:48-52.

14. Brazier JE, Harper R, Munro J, Walters SJ, Snaith ML.
Generic and condition-specific outcome measures for people
with osteoarthritis of the knee. Rheumatology
1999;38:870-7.

15. Lotstein DS, Ward MM, Bush TM, Lambert RE, van
Vollenhoven R, Neuwelt CM. Socioeconomic status and
health in women with systemic lupus erythematosus. J
Rheumatol 1998;25:1720-9.

16. Leymarie F, Jolly D, Sanderman R, et al. Life events and
disability in rheumatoid arthritis: a European cohort. BrJ
Rheumatol 1997;36:1106-12.

17. Houssien DA, McKenna SP, Scott DL. The Nottingham
Health Profile as a measure of disease activity and outcome
in rheumatoid arthritis. Br J Rheumatol 1997;36:69-73.

18. Husted JA, Gladman DD, Cook RJ, Farewell VT.
Responsiveness of health status instruments to changes in
articular status and perceived health in patients with psoriatic
arthritis. J Rheumatol 1998;25:2146-55.

19. Talamo J, Frater A, Gallivan S, Young A. Use of the
Short Form 36 (SF36) for health status measurement in
rheumatoid arthritis. Br J Rheumatol 1997;36:463-9.

20. 63. Fyrand L, Moum T, Wichstrom L, Finset A, Glennas
A. Social network size of female patients with rheumatoid
arthritis compared to healthy controls. Scand J Rheumatol
2000;29:38-43.

21. Radanov BP, Schwarz HA, Frost SA, Augustiny KF.
Relationship between self-rated functional status and
psychosocial stress in patients suffering from rheumatoid
arthritis. Psychother Psychosom 1997;66:252-7.

22.136. Ramsey D, Fries J, Singh G, Lane N. Outcome
assessment in osteoarthritis (OA): WOMAC or HAQ?
[abstract]. Arthritis Rheum 1998;41 Suppl:S223.

23. Wolfe F. Determinants of WOMAC function, pain and
stiffness scores: evidence for the role of low back pain,
symptom counts, fatigue and depression in osteoarthritis,
rheumatoid arthritis and fibromyalgia. Rheumatology
1999;38:355-61.

24. Clements PJ, Hurwitz EL, Wong WK, et al. Skin
thickness score as a predictor and correlate of outcome in
systemic sclerosis: high-dose versus low-dose penicillamine
trial. Arthritis Rheum 2000;43:2445-54.

25. Drossaers-Bakker KW, Kroon HM, Zwinderman AH,
Breedveld FC, Hazes JM. Radiographic damage of large
joints in long-term rheumatoid arthritis and its relation to
function. Rheumatology 2000;39:998-1003.

26. Houssien DA, Choy EH, Carr AJ, Scott DL. Rheumatoid
arthritis outcome in routine practice: a comparison of
outcome assessments [abstract]. Arthritis Rheum 1997;40
Suppl:S152.

27. Kosinski M, Zhao SZ, Dedhiya S, Osterhaus JT, Ware
JE Jr. Determining minimally important changes in generic
and disease-specific health-related quality of life
questionnaires in clinical trials of rheumatoid arthritis.
Arthritis Rheum 2000;43:1478-87.

28. Lotstein DS, Ward MM, Bush TM, Lambert RE, van
Vollenhoven R, Neuwelt CM. Socioeconomic status and
health in women with systemic lupus erythematosus. J
Rheumatol 1998;25:1720-9.

29. Nordenskiold U, Grimby G. Assessments of disability in
women with rheumatoid arthritis in relation to grip force and
pain. Disabil Rehabil 1997;19:13-9.

50f7



Correlation Between CCP Levels And Health Assessment Questionnaire In Rheumatoid Arthritis: A Single

Center Analysis

30. Osiri M, Deesomchok U, Tugwell P. Evaluation of
functional ability of Thai patients with rheumatoid arthritis
by the use of a Thai version of the Health Assessment
Questionnaire. Rheumatology 2001;40:555-8.

31. Paulus HE, Bulpitt KJ, Ramos B, Park G, Wong WK.
Relative contributions of the components of the American
College of Rheumatology 20% criteria for improvement to
responder status in patients with early seropositive
rheumatoid arthritis. Arthritis Rheum 2000;43:2743-50.

32. Sokka T, Kankainen A, Hannonen P. Scores for
functional disability in patients with rheumatoid arthritis are
correlated at higher levels with pain scores than with
radiographic scores. Arthritis Rheum 2000;43:386-9.

33. Stucki G, Bruhlmann P, Stucki S, Michel BA. Isometric
muscle strength is an indicator of self-reported physical
functional disability in patients with theumatoid arthritis. Br
J Rheumatol 1998;37:643-8.

34. van den Ende CH, Breedveld FC, Dijkmans BA, Hazes
JM. The limited value of the Health Assessment
Questionnaire as an outcome measure in short term exercise
trials. J Rheumatol 1997;24:1972-7.

35. Wiles N, Dunn G, Barrett E, Silman A, Symmons D.
Associations between demographic and disease-related
variables and disability over the first five years of
inflammatory polyarthritis: a longitudinal analysis using
generalized estimating equations. J Clin Epidemiol
2000;53:988-96.

36. Frediani B, Allegri A, Falsetti P, et al. Bone mineral
density in patients with psoriatic arthritis. J Rheumatol
2001;28:138-43.

37. Jordan JM, Luta G, Renner JB, et al. Self-reported
functional status in osteoarthritis of the knee in a rural
southern community: the role of sociodemographic factors,
obesity, and knee pain. Arthritis Care Res 1996;9:273-8.
38. Sinigaglia L, Nervetti A, Mela Q, et al. A multicenter
cross sectional study on bone mineral density in rheumatoid
arthritis. J] Rheumatol 2000;27:2582-9.

39. Taccari E, Spadaro A, Rinaldi T, Riccieri V, Sensi F.
Comparison of the Health Assessment Questionnaire and
Arthritis Impact Measurement Scale in patients with
psoriatic arthritis. Rev Rhum Engl Ed 1998;65:751-8.

40. Munro R, Capell H. Prevalence of low body mass in
rheumatoid arthritis: association with the acute phase
response. Ann Rheum Dis 1997;56:326-9.

41. Jordan JM, Luta G, Renner JB, Dragomir A, Hochberg
MC, Fryer JG. Ethnic differences in self-reported functional

status in the rural south: the Johnston County Osteoarthritis
Project. Arthritis Care Res 1996;9:483-91.

42. Saag KG, Kolluri S, Koehnke RK, et al. Rheumatoid
arthritis lung disease. Determinants of radiographic and
physiologic abnormalities. Arthritis Rheum 1996;39:1711-9.
43. Devlin J, Gough A, Huissoon A, et al. The acute phase
and function in early rheumatoid arthritis. C-reactive protein
levels correlate with functional outcome. J Rheumatol
1997;24:9-13.

44. Jansen LM, van Schaardenburg D, van der Horst-
Bruinsma IE, Bezemer PD, Dijkmans BA. Predictors of
functional status in patients with early rheumatoid arthritis.
Ann Rheum Dis 2000;59:223-6.

45. Wolfe F, Goldberg R. The C-reactive protein but not
erythrocyte sedimentation rate is associated with clinical
severity in patients with osteoarthritis of the knee or hip. J
Rheumatol 1997;24:1486-8.

46. Hedger SC, Macardle P, Bond MJ, Ahern MJ, Smith
MD, Roberts-Thomson PJ. Shared rheumatoid epitope as a
risk factor in determining outcome in rheumatoid arthritis.
Aust NZ J Med 1999;29:234-8.

47. Ruperto N, Ravelli A, Levinson JE, et al. Long-term
health outcomes and quality of life in American and Italian
inception cohorts of patients with juvenile rheumatoid
arthritis. II. Early predictors of outcome. J Rheumatol
1997;24:952-8.

48. Seidl C, Koch U, Buhleier T, et al. Association of
(QR/KRAA positive HLA-DRBI alleles with disease
progression in early active and severe rheumatoid arthritis. J
Rheumatol 1999;26:773-6.

49. Harwood RH, Carr AJ, Thompson PW, Ebrahim S.
Handicap in inflammatory arthritis. Br ] Rheumatol
1996;35:891-7.

50. A Kastbom, G Strandberg, A Lindroos and T Skogh.
Anti-CCP antibody test predicts the disease course during 3
years in early rheumatoid arthritis (the Swedish TIRA
project). Annals of the Rheumatic Diseases
2004;63:1085-1089.

51. L De Rycke, I Peene, I E A Hoffman, E Kruithof, A
Union, L Meheus, K Lebeer, B Wyns, C Vincent, H
Mielants, L Boullart, G Serre, E M Veys, F De Keyser.
Rheumatoid factor and anticitrullinated protein antibodies in
rheumatoid arthritis: diagnostic value, associations with
radiological progression rate, and extra-articular
manifestations. Ann Rheum Dis 2004;63:1587-1593. doi:
10.1136/ard.2003.017574

60f7



Correlation Between CCP Levels And Health Assessment Questionnaire In Rheumatoid Arthritis: A Single
Center Analysis

Author Information

MS Mohd Shahrir
Faculty of Medicine UKM, Putrajaya Hospital

M. Eishwary
Faculty of Medicine UKM, Putrajaya Hospital

S. Shahid
Faculty of Medicine UKM, Putrajaya Hospital

H. Hussein
Faculty of Medicine UKM, Putrajaya Hospital

70f7



