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Abstract

Background—Controversy exists in understanding the effects of age of onset and comorbidities
in predicting rheumatoid arthritis (RA) response to biologic therapy.

Objective—To investigate the influence of age of onset and number of comorbidities on Health
Assessment Questionnaire-Disability Index (HAQ-DI) and Clinical Disease Activity Index
(CDAI) responses in active RA patients after 6 months of treatment with etanercept.

Methods—1899 RA patients were assessed after 6 months of etanercept therapy. Patients met the
following inclusion criteria: initiated etanercept, continued therapy for at least 6 months, and were
not in CDAI low disease activity at baseline (CDAI<10.0). Changes in HAQ-DI and CDAI scores
over 6 months were analyzed across age quintiles. Multivariate regression models evaluated the
independent association between both age of onset and number of comorbidities with change in
HAQ-DI/CDAI scores or achieving low disease activity, while accounting for other covariates.

Results—Significant improvements in HAQ-DI and CDAI scores were observed in all age-onset
groups, although HAQ-DI improvements were less in older-onset patients. Results of multiple
linear regression demonstrated that younger age at onset, higher baseline HAQ-DI/CDAI score,
rheumatoid factor positivity, shorter disease duration, and fewer comorbidities at baseline were
independently associated with improvement in both HAQ-DI and CDAI scores. Similarly,
achieving CDAI LDA after =6 months of etanercept was associated with younger age of onset,
higher baseline CDALI, shorter disease duration, and fewer comorbidities.
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Conclusions—nPatients with older-onset RA and more comorbidities clinically improved with
etanercept, but had lower odds of achieving CDAI LDA. Age of onset and number of
comorbidities may be important in determining RA tumor necrosis factor (TNF)-inhibitor

response.
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INTRODUCTION

Although older current age may be an easier clinical concept to understand than age at
disease onset, several studies specifically examining “age of onset” suggest that this variable
in itself portends a different clinical entity 1-3. Since the 1940s when Schnell and colleagues
first described a distinct subset of older-onset rheumatoid arthritis (RA), there has been
controversy regarding the classification, treatment, and prognosis of elderly patients with
RA 4. In addition, the definition of older age of onset has been arbitrary in the literature,
with age cut-offs ranging between 50 and 75 years.

One third of RA patients are diagnosed at >60 years of age . Patients with older-onset RA
are less likely to receive biologic disease-modifying anti-rheumatic drugs (DMARDs) than
younger patients, potentially due to concerns about comorbidities, toxicity, side effects, and
polypharmacy 67, Remission or low disease activity (LDA) is considered the therapeutic
target, which may be difficult for patients with older-onset RA or multiple complex
comorbid conditions to achieve8.

Our objective was to determine the efficacy of biologic therapy in community-treated, older-
onset RA patients, with varying number of comorbidities. Combined examinations of
randomized controlled clinical trials (RCTs) suggest that TNF inhibitors are generally well
tolerated and have similar efficacy in both elderly and younger RA patients 9. However, few
large longitudinal studies of RA have provided a detailed appraisal of age at disease onset as
well as number of comorbidities 1°.

Therefore, we investigated the impact of age at disease onset and number of comorbidities
on functional status and achievement of LDA in a large prospective cohort of RA patients
who continued etanercept for at least 6 months.

PATIENTS AND METHODS

Study Population

As described elsewhere, the RADIUS 2 registry is a prospective, real-world, 5-year,
multicenter, observational study of 5102 adult patients with moderate to severe RA who
enrolled between October 2002 and June 2003, in 390 rheumatology practices across the
United States 11-14, patients eligible for inclusion in RADIUS 2 were > 18 years old, met the
1987 American College of Rheumatology criteria for RA diagnosis 15, and initiated
etanercept at the start of the study. Exclusion criteria included active infection, pregnant or
breastfeeding women, known allergy to etanercept or its components, and enrollment in a
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clinical trial or other registry with treatments or patient visits imposed by a protocol. Except
for the requirement for a patient to receive etanercept at baseline, any biological or non-
biological DMARD could be initiated, discontinued, or resumed at the discretion of the
investigator throughout the study for RADIUS 2.

The cohort selected for the present study included patients who were enrolled in RADIUS 2,
continued etanercept for 26 months, maintained stable background DMARD regimen (if
any) during that time, underwent a clinical assessment =6 months after etanercept initiation,
and had Clinical Disease Activity Index (CDAI) >10 at baseline (i.e., patients were not in
CDAI LDA or in CDAI remission). Patients who were taking another biologic agent at
baseline were excluded.

Assessments

Baseline demographics, comorbidities, and disease characteristics were assessed at study
entry, including CDAI 16 and Health Assessment Questionnaire Disability Index (HAQ-DI)
(Table 1) 17. Comorbidities were patient-reported from 17 possible categories.

Rheumatologists determined the frequency of patient visits as clinically indicated. During
visits, investigators assessed disease activity, adverse events, and functional status. Study
endpoints included changes in HAQ-DI and CDAI scores, and achievement of CDAI LDA
(CDAI <£10) after at least 6 months of follow-up.

Statistical Analysis

RESULTS

Clinical characteristics were compared across the age at disease onset quintiles using one-
way analysis of variance (ANOVA) or chi-squared tests (Table 1 and 2). Mean changes in
HAQ-DI and CDAI scores over 6 months were compared across the quintiles using
ANOVA, adjusted for disease duration at baseline (Table 2). The clinical characteristics that
were found to be significant in Table 1 were included in the multivariate models to control
for confounding with the age of onset variable. Linear and logistic regression models
evaluated the independent association between age at disease onset and the primary study
endpoints (Table 3). Additional covariates included baseline CDAI or HAQ-DI as
appropriate, rheumatoid factor status, prednisone use, disease duration, gender,
comorbidities, and race. In order to assess potential differences in drug safety among older-
and younger-onset RA patients, the frequencies of adverse events among patients aged <65
at RA onset and =65 years at RA onset were compared using Fisher exact test.

Baseline Characteristics

Patients were divided into 5 quintiles based on age at disease onset: <32, 32-41, 42-48, 49—
55, and >55 years. Table 1 lists the baseline characteristics for the 1899 patients who met the
inclusion criteria across age of onset quintiles. At study onset through 6-month follow-up,
492 (26%) were on etanercept monotherapy; 309 (16%) on etanercept plus other DMARD;
and 1098 (58%) on etanercept plus methotrexate (with or without another non-biologic
DMARD).
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There were statistically significant differences across age of onset quintiles for gender, race,
comorbidities present, disease duration, rheumatoid factor presence, prednisone use, tender
joint count, and mean CDAI (p<0.05, Table 1). The proportion of patients who were male or
had =1 comorbidity, increased across age quintiles. Disease duration significantly decreased
across age of onset quintiles from 16.5 (SD 12.7) to 4.0 (SD 4.3) (p<0.001). Although
statistically significant differences were seen in baseline CDAI across the age of onset
quintiles (mean 34.7, 36.4, 36.1, 38.0, and 36.9), this was not a clinically meaningful
difference across the groups (p=0.04)18.

Improvement in Disease Activity and Function

After 6 months of etanercept treatment, a clinically meaningful decrease in HAQ-DI score
(absolute change =0.22) was observed in all age-onset quintiles (0.35 £ 0.03 oldest versus
0.48 + 0.03 youngest, P = 0.0013) (Table 2) 1°. Decrease in CDAI scores was robust and
similar between quintiles (19.71 + 0.84 oldest versus 20.13 + 0.89 youngest, P = 0.253).
Multiple regression models demonstrated that older age of onset, baseline CDAI/HAQ-DI
scores, disease duration, and comorbidities were consistently associated with less
improvement in HAQ-DI and CDAI (baseline to follow-up), and lower odds of achieving
CDAI LDA at follow-up (Table 3). For every 10 years of age difference in RA onset,
patients had a 13% decreased odds of attaining CDAI LDA. In addition, for every additional
comorbidity, RA patients had an 18% decreased odd for achieving CDAI LDA.

Adverse Events

In this cohort, adverse events led to discontinuation from the RADIUS 2 study in 0.43%
patients with age of onset <65 versus 0.93% of patients with =65 age of onset. A Fisher
exact test demonstrated that there was not a significant difference in the frequency of
adverse events between patients who were less than and those above 65 years at RA of onset
(P =0.40).

DISCUSSION

This study investigated the influence of age of RA onset on the effectiveness of TNF
inhibitor treatment in routine clinical practice, using a large prospective cohort of moderate
to severe RA patients enrolled in the RADIUS 2 registry who received at least 6 months of
etanercept therapy. There was a clinically significant improvement in HAQ-DI scores in all
age-onset groups, though less pronounced in the older onset quintiles. CDAI improvement
was robust for all age-onset groups and met recently published determination of CDAI
minimally important difference of >6.0 for all groups18. However, regression analyses
suggested that older age of onset was independently associated with less improvement in
HAQ-DI and CDAI, and less achievement of CDAI LDA.

Overall, the results suggest that older-onset patients benefit from treatment with TNF
inhibitors. However, the multivariate regression analyses do imply that onset age has an
albeit modest but independently negative impact on therapeutic response when accounting
for other variables. Likewise, increasing number of comorbidities has a negative impact on
treatment response. Although several studies have evaluated age of onset in RA
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crossectionally8-20-21 and other published reports have evaluated response to therapy in older
RA patients 72223 few studies have published data assessing age of onset of RA and
response to therapy. One such observational prospective study reported that older patients
(age >65) demonstrated less improvement with the disease activity score (DAS28) compared
to younger RA patients after treatment with TNF inhibitors 24. Other studies have shown
that HAQ-DI scores in older-onset patients were higher at baseline and improved less with
treatment than in younger-onset patients, similar to other studies of elderly RA 25:26,

In our study, 46% of patients had at least one other coexisting medical condition. This
number is similar, but slightly lower than reported elsewhere, which ranged from 54% to
60% 2729, The number of chronic conditions has been shown to increase with age 39, and it
has been suggested to affect the outcome measures in RA irrespective of ongoing disease
activity, especially pertaining to physical disability 31:32. Our group recently published data
evaluating number of comorbidities and age (not age of onset) in the CORRONA database ’.
The results suggested that the number of patient reported comorbidities were associated with
poorer response outcomes for CDAI and HAQ.

It is plausible that while treatment improves the reversible component of physical disability
attributable to the index disease 33, coexisting chronic conditions, such as osteoarthritis,
symptomatic cardiovascular disease, and sarcopenia associated with aging 34, may continue
to limit physical function in older-onset RA patients. This may partly explain the clinically
meaningful HAQ-DI improvement observed throughout all age quintiles, but higher HAQ-
DI at baseline and reduced magnitude of HAQ-DI improvement seen in the older age at
onset RA patients with treatment.

Although reporting a detailed evaluation of adverse events was beyond the scope of this
manuscript, we observed that the rate of adverse events in this cohort leading to
discontinuation from the RADIUS 2 trial was similar between patients aged above and
below 65 years at RA onset. Several papers have evaluated adverse events in older RA
patients with TNF inhibitors and with etanercept. Specifically, a safety assessment of
RADIUS 1 and RADIUS 2 was published in 2011, and suggested that age and number of
comorbidities were significantly associated with serious adverse events and serious infection
risk 12, A recent study evaluated 11,657 RA patients initiating a TNF inhibitor enrolled in
Medicare, Medicaid, or large US health care plans 3°. The authors demonstrated that the rate
of serious infections was 1-4 infections per 100 person years higher than that predicted by
age, comorbidities, or other factors. The authors also concluded that their study provided
reassurance to older patients, or those with comorbidities or other risk factors that they
would not be at an increased risk of infection. Another study evaluated 1,808 RA patients
enrolled in the British Society of Rheumatology Biologics Register who were treated with
TNF inhibitors, and demonstrated that older age was an independent risk factor for serious
infections 36. However, a difference in the relative risk of infection was not seen in the older
population. Other papers specifically evaluating etanercept in clinical trials have concluded
similar results 23:37,

Within this cohort, the highest quintile for age of onset utilized a cutoff of >55 years.
Literature suggests that elderly RA patients and older age of onset can be defined by a very
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broad and arbitrary range of age cut-offs of 50-75 years 3841, Our group published a paper
in 2005 defining elderly RA cohort above the age of 55, as did Milkus et al in another
publication 3940, Moesmann et al. used an earlier age cut-off of >50 years to describe older
RA, and their results suggested that the prognosis for older RA patients was no better than
for younger RA patients 42,

The strengths of this study include its prospective design, large patient population, and a
unique cohort reflecting RA patients treated in routine rheumatology settings throughout the
United States. The study may have a selection bias for patients with good response to
etanercept, given that patients were required to continue with treatment for at least 6 months
(and treatment could be switched at any time for lack of efficacy). In addition, patients were
excluded if they were lost to follow-up within the first 6 months due to inefficacy, adverse
events, or other reasons.

In summary, HAQ-DI scores improved less in older-onset patients, possibly due to increased
number of comorbidities in this group. Achievement of CDAI LDA was also independently
and adversely impacted by age of onset, comorbidities, disease duration, and baseline CDAI
score, even after adjusting for other covariates. Therefore, treatment goals should always
consider the risk to benefit ratio and be tailored to fit the needs of individual patients.

ACKNOWLEDGMENTS

The authors wish to thank Edward Mancini of Amgen Inc. for medical writing assistance and Erin Duffy of the
University of California Los Angeles for statistical assistance and with formatting the tables. Assistance with
formatting the manuscript to meet journal specifications was provided by Dr. Nilima Vyas, CACTUS
Communications, on behalf of Amgen Inc.

Sources of Funding:

This study was sponsored by Immunex, a wholly owned subsidiary of Amgen Inc., and by Wyeth, which was
acquired by Pfizer in October 2009.

REFERENCES

1. Corrigan AB, Robinson RG, Terenty TR, Dick-Smith JB, Walters D. Benign rheumatoid arthritis of
the aged. British medical journal. 1974; 1:444-6. [PubMed: 4131601]

2. Deal CL, Meenan RF, Goldenberg DL, et al. The clinical features of elderly-onset rheumatoid
arthritis. A comparison with younger-onset disease of similar duration. Arthritis and rheumatism.
1985; 28:987-94. [PubMed: 4038365]

3. Yazici Y, Paget SA. Elderly-onset rheumatoid arthritis. Rheumatic diseases clinics of North
America. 2000; 26:517-26. [PubMed: 10989510]

4. Kavanaugh AF. Rheumatoid arthritis in the elderly: is it a different disease? The American journal
of medicine. 1997; 103:40S-8S. [PubMed: 9455968]

5. Olivieri I, Palazzi C, Peruz G, Padula A. Management issues with elderly-onset rheumatoid arthritis:
an update. Drugs Aging. 2005; 22:809-22. [PubMed: 16245956]

6. Tutuncu Z, Reed G, Kremer J, Kavanaugh A. Do patients with older-onset rheumatoid arthritis
receive less aggressive treatment? Annals of the rheumatic diseases. 2006; 65:1226-9. [PubMed:
16414968]

7. Ranganath VK, Maranian P, Elashoff DA, et al. Comorbidities are associated with poorer outcomes
in community patients with rheumatoid arthritis. Rheumatology. 2013; 52:1809-17. [PubMed:
23813577]

J Clin Rheumatol. Author manuscript; available in PMC 2015 September 04.



1duosnue Joyiny 1duosnue Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Martin et al.

Page 7

8. Smolen JS, Aletaha D, Bijlsma JW, et al. Treating rheumatoid arthritis to target: recommendations

of an international task force. Annals of the rheumatic diseases. 2010; 69:631-7. [PubMed:
20215140]

9. Koller MD, Aletaha D, Funovits J, Pangan A, Baker D, Smolen JS. Response of elderly patients

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

with rheumatoid arthritis to methotrexate or TNF inhibitors compared with younger patients.
Rheumatology. 2009; 48:1575-80. [PubMed: 19812228]

10.

Radovits BJ, Fransen J, van Riel PL, Laan RF. Influence of age and gender on the 28-joint Disease
Activity Score (DAS28) in rheumatoid arthritis. Annals of the rheumatic diseases. 2008; 67:1127—
31. [PubMed: 17965425]

Gibofsky A, Palmer WR, Goldman JA, et al. Real-world utilization of DMARDs and biologics in
rheumatoid arthritis: the RADIUS (Rheumatoid Arthritis Disease-Modifying Anti-Rheumatic
Drug Intervention and Utilization Study) study. Current medical research and opinion. 2006;
22:169-83. [PubMed: 16393443]

Gibofsky A, Palmer WR, Keystone EC, et al. Rheumatoid arthritis disease-modifying
antirheumatic drug intervention and utilization study: safety and etanercept utilization analyses
from the RADIUS 1 and RADIUS 2 registries. The Journal of rheumatology. 2011; 38:21-8.
[PubMed: 20952478]

Markenson JA, Gibofsky A, Palmer WR, et al. Persistence with anti-tumor necrosis factor
therapies in patients with rheumatoid arthritis: observations from the RADIUS registry. The
Journal of rheumatology. 2011; 38:1273-81. [PubMed: 21572150]

Weaver AL, Lautzenheiser RL, Schiff MH, et al. Real-world effectiveness of select biologic and
DMARD monotherapy and combination therapy in the treatment of rheumatoid arthritis: results
from the RADIUS observational registry. Current medical research and opinion. 2006; 22:185-98.
[PubMed: 16393444]

Arnett FC, Edworthy SM, Bloch DA, et al. The American Rheumatism Association 1987 revised
criteria for the classification of rheumatoid arthritis. Arthritis and rheumatism. 1988; 31:315-24.
[PubMed: 3358796]

Aletaha D, Smolen J. The Simplified Disease Activity Index (SDAI) and the Clinical Disease
Activity Index (CDAI): a review of their usefulness and validity in rheumatoid arthritis. Clinical
and experimental rheumatology. 2005; 23:5S100-8. [PubMed: 16273793]

Bruce B, Fries JF. The Health Assessment Questionnaire (HAQ). Clinical and experimental
rheumatology. 2005; 23:S14-8. [PubMed: 16273780]

Curtis YS JR, Chen L, et al. Determining the Absolute Change in the Clinical Disease Activity
Index (CDAI) to Define a Minimally Improtant Difference. Arthritis & Rheumatism. 2013 ACR
Abstract.

Wells GA, Tugwell P, Kraag GR, Baker PR, Groh J, Redelmeier DA. Minimum important
difference between patients with rheumatoid arthritis: the patient's perspective. The Journal of
rheumatology. 1993; 20:557-60. [PubMed: 8478873]

Katchamart W, Johnson S, Lin HJ, Phumethum V, Salliot C, Bombardier C. Predictors for
remission in rheumatoid arthritis patients: A systematic review. Arthritis care & research. 2010;
62:1128-43. [PubMed: 20235210]

Pease CT, Bhakta BB, Devlin J, Emery P. Does the age of onset of rheumatoid arthritis influence
phenotype?: a prospective study of outcome and prognostic factors. Rheumatology. 1999; 38:228—
34. [PubMed: 10325661]

Filippini M, Bazzani C, Zingarelli S, et al. [Anti-TNFalpha agents in elderly patients with
rheumatoid arthritis: a study of a group of 105 over sixty five years old patients]. Reumatismo.
2008; 60:41-9. [PubMed: 18432324]

Fleischmann RM, Baumgartner SW, Tindall EA, et al. Response to etanercept (Enbrel) in elderly
patients with rheumatoid arthritis: a retrospective analysis of clinical trial results. The Journal of
rheumatology. 2003; 30:691-6. [PubMed: 12672185]

Radovits BJ, Kievit W, Fransen J, et al. Influence of age on the outcome of antitumour necrosis
factor alpha therapy in rheumatoid arthritis. Annals of the rheumatic diseases. 2009; 68:1470-3.
[PubMed: 19015210]

J Clin Rheumatol. Author manuscript; available in PMC 2015 September 04.



1duosnuen Joyiny 1duosnue Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Martin et al.

25.

26.

217.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42

Page 8

Filippini M, Bazzani C, Favalli EG, et al. Efficacy and safety of anti-tumour necrosis factor in
elderly patients with rheumatoid arthritis: an observational study. Clin Rev Allergy Immunol.
2010; 38:90-6. [PubMed: 19548124]

Genevay S, Finckh A, Ciurea A, Chamot AM, Kyburz D, Gabay C. Tolerance and effectiveness of
anti-tumor necrosis factor alpha therapies in elderly patients with rheumatoid arthritis: a
population-based cohort study. Arthritis and rheumatism. 2007; 57:679-85. [PubMed: 17471545]

Berkanovic E, Hurwicz ML. Rheumatoid arthritis and comorbidity. The Journal of rheumatology.
1990; 17:888-92. [PubMed: 2213754]

Gabriel SE, Crowson CS, O'Fallon WM. Comorbidity in arthritis. The Journal of rheumatology.
1999; 26:2475-9. [PubMed: 10555912]

Hyrich K, Symmons D, Watson K, Silman A, Consortium BCC, British Society for Rheumatology
Biologics R. Baseline comorbidity levels in biologic and standard DMARD treated patients with
rheumatoid arthritis: results from a national patient register. Annals of the rheumatic diseases.
2006; 65:895-8. [PubMed: 16339291]

Chen DY, Hsieh TY, Chen YM, Hsieh CW, Lan JL, Lin FJ. Proinflammatory cytokine profiles of
patients with elderly-onset rheumatoid arthritis: a comparison with younger-onset disease.
Gerontology. 2009; 55:250-8. [PubMed: 18849599]

Kroot EJ, van Gestel AM, Swinkels HL, Albers MM, van de Putte LB, van Riel PL. Chronic
comorbidity in patients with early rheumatoid arthritis: a descriptive study. The Journal of
rheumatology. 2001; 28:1511-7. [PubMed: 11469455]

Rupp I, Boshuizen HC, Roorda LD, Dinant HJ, Jacobi CE, van den Bos G. Poor and good health
outcomes in rheumatoid arthritis: the role of comorbidity. The Journal of rheumatology. 2006;
33:1488-95. [PubMed: 16832850]

Radner H, Smolen JS, Aletaha D. Impact of comorbidity on physical function in patients with
rheumatoid arthritis. Annals of the rheumatic diseases. 2010; 69:536—41. [PubMed: 19825848]

Frontera WR, Hughes VA, Fielding RA, Fiatarone MA, Evans WJ, Roubenoff R. Aging of skeletal
muscle: a 12-yr longitudinal study. Journal of applied physiology. 2000; 88:1321-6. [PubMed:
10749826]

Curtis JR, Xie F, Chen L, et al. Use of a disease risk score to compare serious infections associated
with anti-tumor necrosis factor therapy among high- versus lower-risk rheumatoid arthritis
patients. Arthritis care & research. 2012; 64:1480-9. [PubMed: 22833479]

Galloway JB, Hyrich KL, Mercer LK, et al. Anti-TNF therapy is associated with an increased risk
of serious infections in patients with rheumatoid arthritis especially in the first 6 months of
treatment: updated results from the British Society for Rheumatology Biologics Register with
special emphasis on risks in the elderly. Rheumatology. 2011; 50:124-31. [PubMed: 20675706]
Bathon JM, Fleischmann RM, Van der Heijde D, et al. Safety and efficacy of etanercept treatment
in elderly subjects with rheumatoid arthritis. The Journal of rheumatology. 2006; 33:234-43.
[PubMed: 16465653]

Bukhari M, Lunt M, Barton A, Bunn D, Silman A, Symmons D. Increasing age at symptom onset
is associated with worse radiological damage at presentation in patients with early inflammatory
polyarthritis. Annals of the rheumatic diseases. 2007; 66:389-93. [PubMed: 16950810]

Mikuls T, Saag K, Criswell L, Merlino L, Cerhan JR. Health related quality of life in women with
elderly onset rheumatoid arthritis. The Journal of rheumatology. 2003; 30:952—7. [PubMed:
12734888]

Ranganath VK, Elashoff DA, Khanna D, et al. Age adjustment corrects for apparent differences in
erythrocyte sedimentation rate and C-reactive protein values at the onset of seropositive
rheumatoid arthritis in younger and older patients. The Journal of rheumatology. 2005; 32:1040-2.
[PubMed: 15940764]

Sokka T, Makinen H, Hannonen P, Pincus T. Most people over age 50 in the general population do
not meet ACR remission criteria or OMERACT minimal disease activity criteria for rheumatoid
arthritis. Rheumatology. 2007; 46:1020-3. [PubMed: 17405761]

. Moesmann G. Subacute rheumatoid arthritis in old age. |. Definitions and methods. Acta

rheumatologica Scandinavica. 1968; 14:14-23. [PubMed: 5649432]

J Clin Rheumatol. Author manuscript; available in PMC 2015 September 04.



1duosnue Joyiny 1duosnuen Joyiny 1duasnuen Joyiny

1duasnuen Joyiny

Martin et al.

TABLE 1

Patient Demographics and Disease Activity at Baseline

Page 9

Ae Total Cohort <322y  >322<413y >413<483y >483<552y >552y P
9 n =1899 n =380 n =380 n =380 n =380 n=2379 value
Female
gender % 775 82.4 82.0 75.5 77.0 710 <0.001
Non-white
race. 0 18.2 24.0 195 176 16.3 137 0.005
Comorbidity
oresent, % 459 423 39.2 442 47.9 52.8 0.004
Number of
comorbidities
(0-17), %

0 54.1 54.4 60.8 55.8 52.1 472 0.1

1 30.3 311 258 29.2 32.1 333

2 10.8 10.0 9.7 105 113 12.4

3 34 37 2.9 2.9 32 42

4 0.9 0.3 05 13 11 16

>5 05 0.3 03 03 03 13
Disease
duration, 8.65(9.33) 16.5(12.7)  10.0(9.0) 7.0 (6.6) 5.7 (5.8) 40(43)  <0.001
mean years ’ ' ' ' ' ’ ’ ! ’ : ! ! ’
(SD)
RF positive, % 1335 (70.3) 63.7 72.9 70.3 732 715 0.001
Prednisone
hee. 06 996 (52.4) 46.8 55.3 48.4 52.4 50.4 0.003
HAQ-DI,
meaQn (D) 134(067)  13(07) 1.3(0.7) 1.3(0.7) 14(0.7) 1407 014
Physician
global VAS, 6.03(L76)  6.0(L7) 6.1(1.7) 5.8 (1.8) 6.2 (1.8) 60(18)  0.09
mean (SD)
Patient global
VAS, mean 612(223)  6.1(23) 6.1(1.7) 6.0 (2.3) 6.2(2.2) 62(22) 075
(SD)
(sng)zs, mean  1937(6.77) 11.0(6.7)  11.1(7.0) 11.2 (6.9) 11.7(65)  11.7(66) 036
(TSJEC))ZB' mean  1591(797) 116(80)  131(8.0) 131 (8.0) 139(79)  130(7.8)  0.003
Pain VAS,
mean (SD) 6.04(231)  62(22) 6.2 (2.4) 5.8 (2.3) 6.1(2.3) 60(24) 015
CDAl mean 3643 (14.85) 347 (15.0 4(14 1(14 1 14.4 4
(D) 43(14.85) 347(150)  36.4 (14.9) 36.1 (14.8) 38.0(150) 36.9(144) 00

SD, standard deviation; RF, rheumatoid factor; HAQ-DI, Health Assessment Questionnaire Disability Index; VAS, visual analogue scale; SJIC28,
swollen joint count in 28 joints; TJC28, tender joint count in 28 joints; CDAI, clinical disease activity index.
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TABLE 2
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Change in Disease Activity Scores From Baseline to Follow-up (Adjusted for Disease Duration at Baseline)

Age

>322<413y

>413<483y

>48.3<55.2y

>552y

<322y

n =380 n =380 n =380 n =380 n=379  Pvalue
HAQ-DI
Absolute decrease, mean  0.48 (0.031) 0.49 (0.029) 0.38 (0.029) 0.38(0.029)  0.35(0.029) 0.001
(SE)
CDAI
Absolute decrease, mean ~ 20.13 (0.890) 21.57 (0.814)  19.87 (0.815)  21.64 (0.827)  19.71(0.837)  0.253
(SE)
CDAI remission, n (%) 40 (11.1) 35(9.5) 25 (6.8) 26 (7.1) 24 (6.5) 0.106
CDAI LDA, n (%) 166 (45.9) 168 (45.7) 149 (40.5) 144 (39.6) 141 (38.3) 0.111
SJC28
Absolute decrease, mean  6.94 (0.383) 7.13 (0.352) 6.43 (0.352) 7.40 (0.357) 7.10 (0.363) 0.393
(SE)
TJC28
Absolute decrease, mean  7.50 (0.452) 8.59 (0.415) 8.35 (0.415) 8.64 (0.421) 7.42 (0.427) 0.090
(SE)
Physician global
assessment
Absolute decrease, mean 337 (0126) 344 (0.116) 2.99 (0.116) 322(0.117)  2.94(0.119)  0.013
(SE)
Patient global assessment
Absolute decrease, mean 2.15 (0.157) 2.28 (0.144) 2.08 (0.145) 2.16 (0.146) 2.02 (0.148) 0.792
(SE)
Pain VAS
Absolute decrease, mean  -2.68 (0.159) -2.62(0.148)  -2.03(0.147) -2.24(0.149) -2.11(0.151) 0.009

(SE)

SE, standard error; HAQ-DI, Health Assessment Questionnaire-Disability Index; CDAI, Clinical Disease Activity Index; LDA, low disease
activity; SJIC28, swollen joint count in 28 joints; TJC28, tender joint count in 28 joints; VAS, visual analogue scale
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Regression Models for Change in HAQ-DI, Change in CDAI, and CDAI Low Disease Activity

TABLE 3

Change in HAQ-DI

Change in CDAI

CDAI Low Disease Activity

Beta-Coefficient

Beta-Coefficient

*
(SE) P value (SE) Pvalue  OR (95% CI) P value

Age at onset (per 0.87 (0.79,

10 years) 0.06 (0.01) <0.001 0.61 (0.25) 0.016 0.95) 0.002

Baseline 0.96 (0.96,

CDAI/HAQ-DI -0.30 (0.02) <0.001 -0.68 (0.02) <0.001 0.97) <0.001

Baseline

prednisone use 0.93 (0.76,

(No) 0.02 (0.03) 0.447 0.41 (0.59) 0.484 1.14) 0.480

Baseline negative 0.80 (0.63,

RF 0.09 (0.03) 0.002 1.94 (0.70) 0.006 1.03) 0.081
0.98 (0.97,

Disease duration 0.01 (0.00) <0.001 0.10 (0.04) 0.009 0.99) 0.004
0.79 (0.62,

Female gender 0.09 (0.03) 0.005 1.23 (0.70) 0.080 1.01) 0.063
0.82(0.73,

Comorbidities 0.05 (0.01) <0.001 1.28 (0.33) <0.001 0.93), 0.001
0.80 (1.05,

Non-white race 0.01 (0.03) 0.740 1.12 (0.77) 0.147 0.61) 0.111

Page 11

CDAL, Clinical Disease Activity Index; HAQ-DI, Health Assessment Questionnaire; SE, standard error; RF, rheumatoid factor; OR, odds ratio; ClI,

confidence interval.

*
Odds ratio (OR) estimates give the odds of having achieved Low Disease Activity group at 6 months.
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