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Abstract

Objective—Obese patients with rheumatoid arthritis (RA) may be more likely to discontinue
therapy than non-obese patients, possibly signifying a more refractory phenotype. The purpose of
this study was to examine the association between body mass index (BMI) and discontinuation
rates for different RA treatments accounting for confounding factors.

Methods—\Veterans Affairs administrative databases were used to define initial courses of
methotrexate (MTX), hydroxychloroquine, sulfasalazine, prednisone, and self-injectable tumour
necrosis factor inhibitors (TNFi). Discontinuation was defined as a lapse in drug refill >90 days.
Using overweight BMI (25-30 kg/m?) as the referent group, multivariable Cox proportional
hazards models were used to evaluate associations between BMI category and time to treatment
discontinuation.

Results—There were 46,970 initial RA treatment courses identified from 2005-2014 among
23,669 Veterans with RA. In multivariable models, severe obesity (BMI >35 kg/m?), compared to
overweight BMI, was not associated with treatment discontinuation with the exception of
prednisone [HR 1.10 (1.04, 1.17) p<0.001]. Patients with low (<20 kg/m2) and normal BMI (20—
25 kg/m?2) were more likely to discontinue MTX, TNFi, and HCQ compared to overweight
patients. Other factors associated with earlier MTX and/or TNFi discontinuation included female
seXx, black race, greater comorbidity, depression, malignancy, congestive heart failure, current
smoking, and more recent calendar year.
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Conclusions—Obesity was not associated with therapy discontinuation among veterans with
RA after accounting for confounding factors, suggesting that obesity is not a biological mediator
of more refractory disease. Conversely, low BMI, comorbidity, and depression were identified as
important predictors of drug discontinuation.
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Introduction

A growing literature reports associations between body mass index (BMI) and rheumatoid
arthritis (RA) disease phenotype, including disease activity, progressive joint damage,
disability, and treatment response. For example, several studies found that higher BMI was
associated with a reduced risk of radiographic joint damage and extraarticular disease
manifestations (1-3). Other studies, however, have demonstrated that patients with
overweight or obese BMI tend to have higher levels of clinical disease activity and lower
likelihood of achieving low disease activity compared to patients with normal or low BMI
(4-7).

In addition to demonstrating lower likelihood of achieving remission among obese RA
patients (4-8), a number of studies have also noted reduced clinical responses to tumour
necrosis factor inhibitors (TNFi) in RA patients with high BMI (9-11), raising concern for a
refractory RA treatment phenotype associated with obesity. Accordingly, greater therapy
discontinuation might be expected among overweight and/or obese patients. To our
knowledge, only one study has specifically evaluated the association between BMI and
therapy discontinuation in RA (2). In this study, obese RA patients were >60% more likely
to discontinue their initial TNFi [HR 1.64 (95% CI 1.02, 2.62)] and demonstrated the lowest
rates of disease remission. With second TNFi exposures, the risk of discontinuation was
even greater among obese patients, nearly three times greater than those with normal weight
[HR 2.90 (95% CI 1.08, 8.45)].

It has been suggested that the chronic inflammation produced directly by excess adipose
tissue could mitigate TNFi effectiveness and lead to more refractory disease in obese
patients (9, 10, 12). However, given the lower rate of progressive radiographic damage
reported in this group, alternative hypotheses also warrant consideration. Osteoarthritis,
fibromyalgia, depression, and additional comorbid conditions and other factors that are more
common in obesity may affect perceived RA disease activity and affect drug discontinuation.

In other words, it is possible that suboptimal therapeutic responses and earlier treatment
discontinuations might be related to comorbid conditions that reduce perceived benefit and
increase the risk of adverse events. This hypothesis is in contrast to that of a proposed direct
biologic effect from adipose tissue. Previous studies that suggest a refractory disease
phenotype have not adequately accounted for these potential confounders. The purpose of
this study was to examine the association between BMI and disease-modifying anti-
rheumatic drug (DMARD)/TNFi persistence, accounting for factors that may confound the
relationship, including comorbidity.
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Patients and methods

Study setting

The study design is a retrospective cohort study using real-world clinical data from 2005 to
2014 derived from Veterans Affairs (VA) administrative databases of US Veterans with RA.
Analyses were performed among patients with at least one diagnosis code for RA in the 12
months prior to initiation of the course of RA therapy (/nternational Classification of
Diseases, 9" edition, 714.xx). Similar definitions of RA have demonstrated an 81-97%
positive predictive value (13). Methods relevant to the identification of pharmacy drug
courses and cohort derivation have been previously described (14). Briefly, pharmacy
dispensing records were used to define the duration of unique initial drug courses of
methotrexate (MTX), hydroxychlorogquine (HCQ), sulfasalazine, prednisone, and self-
injectable TNFi (adalimumab, etanercept, golimumab, certolizumab). This analysis focused
on self-injectable rather than intravenous TNFi preparations given greater difficulty in
accurately characterising length of drug courses for intravenous formulations. We focused
on TNFi rather than non-TNFi biologic agents as these are routinely considered first-line
among currently available biologics and have the most frequent clinical use in RA. Likewise,
the above listed DMARDSs were analysed as these represent the majority of conventional
DMARD:s used to treat RA. Combination therapy was assessed by evaluating overlapping
courses, and concomitant DMARDSs were included as covariables. Only the initial course of
each drug for each patient was defined as a drug course and a unique observation (15). Thus,
a patient could contribute initial VA-based courses for multiple drugs but each patient would
only contribute one course for each of the DMARDSs under study.

Definition of treatment course length

For each dispensing episode, the amount of drug dispensed and the expected duration of the
treatment episode were determined. The expected days of supply were determined based on
dosing instructions and the number pills/units dispensed. A drug course was defined as the
duration of time in which dispensing episodes did not have a 90-day gap from the end of the
days’ supply of the last dispensing episode to the start of the next dispensing episode (14).
Duration of treatment was calculated as the time from the date of first treatment until the
date of the expected end of the last dispensing episode for the course. The primary outcome
of interest was the course length (or persistence) of the therapy, censoring for death or end of
follow-up. If patients had multiple treatment courses of the same medication, only the first
treatment course was included. Patients could contribute multiple distinct treatment courses
for different medications.

Body mass index

Weight and height were extracted from vital sign packages in the VA electronic medical
record. The closest value for weight within 30 days of the start date was used. When
multiple different values for height were used, the modal value was imputed. BMI [weight
(kg)/ height(m)?] was categorised per the World Health Organization (WHO) as underweight
(<20 kg/m?2), normal weight (=20-25 kg/m?2), over-weight (=25-30 kg/m?), obese (=30-35
kg/m?2), and severely obese (=35 kg/m?2) groups (16). The overweight group was found to
demonstrate the lowest likelihood of discontinuation across agents examined. This group
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was chosen as the reference category to enable comparisons of other BMI categories to the
most extreme category and therefore minimise the likelihood of missing important
associations. Courses missing BMI values within 30 days were excluded.

Potential confounders

Covariates of interest were derived from administrative and laboratory databases from the
medical record. These included potential confounders hypothesised to influence RA disease
activity or treatment tolerability, including RA disease duration, current smoking, calendar
year (2005-2009 vs. 2010-2014), age, sex, race (Black vs. White/Other), anti-cyclic
citrullinated peptide antibody (ACPA) status, and C-reactive protein (CRP) concentration.
The calendar years 2005-2009 and 2010-2014 were divided as such and evaluated
separately due to the increased number of available biologics for RA treatment in later years,
which was thought to potentially impact medication persistence. Comorbidities were defined
by previously validated and published algorithms using diagnosis codes for diabetes,
hypertension, congestive heart failure (CHF), history of malignancy, anxiety, and depression
(17, 18). The Rheumatic Disease Comorbidity Index (RDCI) was also calculated for each
observation. The RDCI is validated and was designed specifically to predict outcomes,
including death, physical functioning and disability, medical costs, social security disability,
and hospitalisations among patients with rheumatic diseases (19).

Statistical analysis

Results

Differences in patient characteristics across BMI categories were tested using analysis of
variance (ANOVA) or Kruskal-Wallis tests for non-parametric data. To avoid dropping
observations, multiple imputation (5 imputations) was performed to account for missing
values for CRP (77%), ACPA status (27%), and disease duration (> or < five years) (27%).
Multivariable Cox proportional hazards models were used to evaluate associations between
BMI category and time to treatment discontinuation before and after considering potential
confounding factors. Follow-up time for each course was censored at the first of 1) the end
of the period of observation, 2) the last vital signs data recorded in the VA, or 3) death. We
performed sensitivity analyses after clustering by patient and found no impact on the results
(not shown). The proportional hazards assumption was tested by visualising log-log plots
and Kaplan-Meier curves. We also performed sensitivity analyses looking at drug
discontinuation and limiting the follow-up period to 2 years. All analyses were performed
using Stata 14.0 software (StataCorp, LP, College Station, TX) within the VA Informatics
and Computing Infrastructure (VINCI).

There were 46,970 total unique initial DMARD or TNFi courses among 23,669 unique
patients with RA between 2005-2014. Demographics of the study population across BMI
categories are presented in Table 1. There were a number of significant differences in
covariates across BMI categories. For example, patients with normal BMI were more likely
to be ACPA-positive (70%) compared to the severely obese group (57%). There were also a
number of differences in comorbid conditions across BMI categories. Obese patients had
higher comorbidity scores and a greater likelihood of having CHF compared to normal
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weight (12% vs. 7%, respectively). Patients with low BMI had the highest frequency of a
history of malignancy (17%), while severely obese patients had the highest frequency of
anxiety (22%) and depression (44%). In models adjusted only for age, sex, race, and
calendar year, patients with severe obesity were more likely to discontinue MTX, TNFi, and
prednisone versus overweight patients (Table 11). However, the associations between severe
obesity and drug discontinuation for MTX and TNFi in fully-adjusted multivariable models
were completely attenuated (Table 11, Fig. 1), Among those receiving TNFi, there was a
numerical trend towards a greater risk of drug discontinuation among those with a disease
duration >5 years [HR 1.14 (1.00, 1.29) p=0.056; n=4320]. This trend was not present in
those with early disease [HR 0.95 (0.87, 1.04) p=0.29; n=2747]. In sensitivity analyses
limiting the analysis to 2 years of follow-up, severe obesity was not associated with drug
discontinuation in adjusted models except for among those receiving prednisone [HR 1.23
(1.10, 1.37) p<0.001]. In contrast to MTX and TNFi, the association of severe obesity with
discontinuation of prednisone remained significant [HR 1.11 (1.04, 1.18) p<0.001] in fully
adjusted models. Obesity was not associated with the discontinuation of HCQ or
sulfasalazine in either univariate or multivariate analyses.

Patients in low and normal BMI categories generally were more likely to discontinue MTX,
HCQ, and TNFi, compared to overweight patients, and these associations persisted in fully-
adjusted multivariable models (Table I1). In contrast, patients with normal BMI were less
likely than overweight patients to discontinue prednisone, even in fully-adjusted models.

Table 111 shows other factors associated with DMARD discontinuation for MTX, TNFi,
prednisone, HCQ, and sulfasalazine. Factors associated with earlier MTX discontinuation
included female sex, black race, greater comorbidity, depression, anxiety, CHF, active
smoking, ACPA-negativity, and more recent calendar year (Table 111). Among TNFi users,
female sex, older age, greater comorbidity, depression, malignancy, smoking, concurrent
prednisone use, and recent calendar year were independently associated with a greater
likelihood of discontinuation. Concurrent MTX use was associated with a lower likelihood
of TNFi discontinuation [HR 0.89 (0.85, 0.93) p<0.001]. Initial TNFi users were less likely
to discontinue therapy than those starting a subsequent TNFi.

Among prednisone users, greater use of other therapies, female sex, more recent calendar
year, depression, anxiety, and smoking were each associated with a greater likelihood of
discontinuation. Patients who were ACPA-positive were less likely to discontinue
prednisone.

Discussion

This large, real-world, national study demonstrated that obesity was not associated with
discontinuation of conventional DMARDs and/or TNFi’s when considering differences in
other factors including comorbid conditions. While there was modestly greater
discontinuation among the severely obese in crude analyses, there was no association
between obesity and DMARD/ TNFi discontinuation in adjusted models. These data refute
the hypothesis that obesity and excess adiposity directly interfere with the biological effect
of commonly prescribed RA therapies. Given the growing number of treatments available
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for rheumatoid arthritis (20), consideration of comorbidities is increasingly important to
guide clinical decision making and treatment choice.

A decreased response rate and increased discontinuation rates of DMARD/TNFi among
obese RA patients have been demonstrated in several smaller studies (2, 9, 10, 21) and
among patients with other types of inflammatory arthritis (22). The current study confirms
greater drug discontinuation among the severely obese, but the lack of association after
multivariable adjustment suggests that this phenomenon is not likely to be a causal effect of
excess weight. Rather, the slightly higher discontinuation rates among severely obese
patients in this study were not independent of confounding factors.

We hypothesise that comorbid conditions and other factors among obese individuals, and not
refractory RA disease activity, drive more frequent DMARD/TNFi changes. More frequent
medication changes in obese individuals may be appropriate in certain contexts (/.e. when a
co-morbidity is a contraindication for a specific therapy), but might also occur for other
reasons (/.e. false elevation in estimation of disease activity which may reflect other disease
processes such as fibromyalgia, depression or osteoarthritis). Heimans and colleagues
demonstrated this trend in the BeSt (Treatment Strategies for Rheumatoid Arthritis) trial, in
which they found that patients with high BMI had higher DAS scores that were driven
primarily by higher pain and joint tenderness scores, resulting in significantly more
treatment steps over 8 years compared to patients with low/normal BMI (12). Swollen joint
counts, however, are not associated with BMI and do not apparently perform worse in RA
patients with greater BMI (23).

In contrast to the lack of association between obesity and drug discontinuation observed in
this study, low BMI was consistently associated with greater DMARD and TNFi therapy
discontinuation after adjustment for confounders. This finding may align with evidence that
RA patients with low BMI tend to have more erosive and severe disease as demonstrated on
MRI and radiographic imaging (24, 25), and supports the hypothesis that patients with a low
BMI have a refractory phenotype of disease. In support of this hypothesis, prednisone is less
likely to be discontinued among patients with a normal BMI compared to those that were
overweight or obese. However, it is possible that unmeasured confounding, discontinuation
of therapy due to worsening health status, and more frequent side-effects in this group may
play a role in explaining these associations.

Prednisone was generally discontinued earlier among severely obese patients, in contrast to
other DMARDs. Complications of prednisone use may be more frequent in the severely
obese (or physicians and patients may be more fearful or have a lower tolerance of such
complications). The authors are not aware of studies that examine adverse glucocorticoid
effects in obese patients compared to normal or underweight patients. The adverse effects of
long-term glucocorticoid use, however, including morphologic changes in adipose
distribution, hyperglycemia, infection risk, and cardiovascular risk, among others, might be
hypothesised to be of greatest relevance in this group (26).

A limitation of this retrospective analysis of health records data is that it does not provide
the opportunity to evaluate individual patients on a more granular level. This national VA
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database does not include disease activity scores, so this potentially important clinical
information was unavailable in these analyses. While a strength is the presence of laboratory
data in this administrative database, ACPA status was missing for many patients and thus
necessitated imputing values to allow incorporation of ACPA into multivariable models.
Drug discontinuation was determined using pharmacy data, which may not accurately reflect
actual use of therapies in every case. For example, prednisone use is often not utilised
exactly as directed. Additionally, it is not possible to determine whether individual
discontinuations occurred because of lack of efficacy, adverse reactions or intolerance,
patient preference, poor adherence, socioeconomic factors, or other reasons. However,
medication persistence is a well-established proxy for efficacy. The methodology does not
capture temporary medication discontinuations either.

Additionally, data are derived from the US Veteran population, with over-representation of
Caucasian and male patients. However, no interactions between sex or racial groups were
identified, suggesting that these findings may be generalisable beyond the VA health system.
Additionally, it can be challenging to identify true synovitis in obese patients, and it is
possible that an equivocal physical exam may overestimate disease activity and subsequently
affect medication persistence. The reasons for discontinuation in the different BMI
categories cannot be assessed here, and this is an important limitation. Furthermore, our
analysis only looks at BMI at a single point in time, and it is known that weight changes
over the lifespan and that these changes may be informative. Finally, dual care from the VA
and the public sector could result in prescriptions that are not captured in VA databases,
although recent work suggests that this is uncommon in part related to generally better
health benefits through the VA compared to civilian benefits (27).

The study has several notable strengths. First, the cohort was large, including over 45,000
unique initial DMARD or TNFi courses in the analysis. The study is an advancement over
prior studies in its use of robust clinical data from the electronic medical record as well as
well-defined drug courses using pharmacy records, allowing for a comprehensive and well-
powered analysis. Our findings also capture national data as opposed to one region of the
country. This study is among the first to comprehensively analyse the association between
BMI and drug discontinuation while accounting for potentially significant confounding
factors in a nationwide sample.

In conclusion, this study did not demonstrate an association between BMI and DMARD/
TNFi discontinuation rates after adjusting for important covariates. While these data do not
support the hypothesis that obesity contributes to poor treatment efficacy or tolerability, we
cannot rule out biologic differences in response to therapy. However, other factors including
co-morbidities were identified as important predictors of drug discontinuation.
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Fig. 1.

AIgI models adjusted for calendar date, age, sex, black race, concurrent medication use,
RDCI, CRP, ever CCP positive, disease duration >5 years, diabetes, HTN, CHF, cancer,
anxiety, depression, current smoking. For TNFi: also adjusted for first biologic use and
therapy. *p<0.05.

Clin Exp Rheumatol. Author manuscript; available in PMC 2021 January 26.



Page 11

McCulley et al.

‘uoisusladAy :NLH ‘ainjre) Lieay aAlsabuod :4HD ‘saipogue spndad payeul]|niio-nue 4oV Xapuj AlpigIowo) asessi d1ewnayy DAy ‘UoieiAsp piepuels :ds

‘sanfeA paindwi sepnjoul
*¥

UO11RAIBSGO 8SIN0D 81 JO LIBIS 8Y) JO 8)ep Jepusfed
«

*T00°0> e 80URdLHIUBIS JO S1S8] SI|JEAN-[ESNIM pUe WAONY UO paseq senjeA-d ||V ‘Palou aSIMIBLI0 SSajun elep pamaxs o) (4O1) uelpaw 1o (QS) uesw se pajuasaidal ale sanjep

Author Manuscript

%62 %TE %SE %LE %0 xS G BSERSIQ
(ze) Lt (re)oe re)ee (se)se (6e)TE PR
(€ne (€1e (€Dt (@Dt (z'o)t 10ay
(%vv) 8ve'e (wge) eav'y  (%ve) S6L'S  (%T€) 168'C  (%S€E) 6EY uoissaideq
(%22) 279'T (%02) v6€'c  (%8T) 2T0'C  (%ST) 2v¥'T (%6T) 8€2 Raixuy
(%01) v2L (%21) 9S¥'T  (%ST) T1G'C  (%9T) 26¥'T (%.T) 602 AKoueuBijew yo A10)s1H
(%08) 668'S (%) 092'8  (%.29) 88Y'TT  (%6S) 29v's  (%S) G99 NLH
(%vv) ove'e (%ee) 0s8'e (%v2) ¥6T'y  (%8T) 8€9'T (%ST) L8T seleqeIq
(%zT) 288 (%8) 000'T (%) vve'T (%2) €89 (%2) €6 4HD
(%.7) 952'T (%91) 026'T  (%9T) T6L'C  (%8T) 699'T  (%6T) 2ve Bujows Juain)

(%) "u "(¥102-0T0Z 1)

(06vS) L96'€  (%8S) 2S8'9  (%T9) SZG'0T  (%€9) 988's  (06v9) L6, . B00Z~G00C seak sepusjed

9%.5 9609 %59 %0L %eL e (%) 3MNSOA-VdOV
(%ST) €TT'T (%rT) 189'T  (%eT) SeT'c  (%ET) 2G2'T  (%9T1) 96T (%) "u Soelg
(%€8) 8TT'9  (%88) 87€'0T  (%606) 8v¥'ST  (%88) 8€2'8  (%698) ¥90'T (%) "u ‘ajeiN

(56) 0'65 (701) 609 (cT1) 289 (ger) T'v9 (9zr) 29 sIA ‘o

86€'L 8T8'TT €8T'LT 62€'6 et U

W/ ez /B 6e-0€  w/Bq0e-Gz  Lw/BSz-0z  w/BX 0zZ>

85800 Kja1anas 85800 1yBIBMIBAQ [ewoN 1yBramaspun 211s148108.48Y2 JUBIRd

‘A10631e2 |INg 01 Bulpiodde SI1ISLIBIdRIRYD JUSIled

‘I 8lqeL

Author Manuscript Author Manuscript Author Manuscript

Clin Exp Rheumatol. Author manuscript; available in PMC 2021 January 26.



Page 12

McCulley et al.

"ain|re} Leay annsabuod :4HD ‘uoisuauadAy
:NLH ‘Apognue apndad pajeul]niio-nue :\ddV ‘uisloid 8A9eal-D :dyD ‘Xapu| ANpIgJowo) aseasiq d1rewnayy Dy -103giyul J0J9e) SIS0II8U Jnowny (14N L ‘0176l plezey :yH ‘xapul ssew Apoq :[INg

‘Adelay) pue asn o160]01q 15114 10} paisnipe osje :I4NL 104 “Buijows
JUa.1INJ ‘uoissaldap ‘AlaIxue 4aoued ‘4HD ‘NLH ‘Sa18qeIp ‘SIeak G< uolreInp aseasIp ‘dAIISod-dOV Jans ‘ddD ‘10ay ‘(1IN ‘duosiupaid “X 1IN ‘ZSS ‘ODH) ash uoiealpawl Jualinduo) 104 paisnipe os|y

7
'8s1n02 2160]01q Juanbasqgns ‘s [eniul pue aweu Bnip 104 paisnipe osfe (14N 104 "adel %oe|q ‘Xas ‘abe ‘ajep Jepuajed Joy uwum:__eqk
100°0>¢
KKK
10050
EZ
S0°0>¢
*
(90'T '88°0) 260 (20T'88°0) G610  xxx BTT VO ITT (TT'T'26'0) ¥0'T (L0'T'96°0) TO'T 2W/B Ge=
(S0'T '68°0) 260 (€0'T '16°0) 260 (80T '86°0) £0'T (60T '26°0) 20'T (€0°T '¥6°0) 66°0 2W/Bx Ge-0€
(soualayal) T (soualayal) T (eoualagal) T (soualayal) T (soualagal) T ;Wb 0e-52
(OTT'26'0) 90T  »x(OTT'T0T)80T  _(860'880)€60 . (€2T'20T)¥TT (60T '66°0) ¥0'T LW/B3 62-02
(2zz'1'6L°0)86°0 (62T ‘¥6°0) OT'T (90T ‘¥8°0) S6'0 (6€T°00T) 8TT s OTTTOTD ETT  Lw/B 0z> A10Bored NG
a1snlpe-Ajn
(19 %S6) uH (19 %S6) ¥H (19 %S6) ¥H (19 %S6) uH (19 %56) dH FPosnpE-AlInd
(907 '88°0) 960 L660'sgo)ze0  ,  (TTYOT)OTT (PT'T'00T) LOT LOTT'00T) 90T 2W/B Ge=
(v0'T '68°0) 96°0 (20°T '68°0) 560 (80T '86°0) €0°T (0T'T'86°0) €0°T (S0°'T '96°0) 00°'T JW/Bx Ge-0€
(soualayal) T (soualayal) T (soualagal) T (soualayal) T (soualagal) T Zw/Bx 0g-52
(OTT260) 90T  »xOTT'Z0T)60T , (260'280)260 . (TZT'90T)ETT (10T '26°0) 20°'T JW/B> 62-07
(¥Z'1'18°0) 00'T (0£'7'96°0) ZT'T (20'7'58'0) 960 (e8'7'96'0) ET'T o LZTDYTT  wby 0g> AoBored Ing

a1snlpe-A|enJe
(10 9%56) "H (10 9%56) "H (10 %66) ¥H (10 9%56) ¥H (10 %G6) ¥H Jrewsnipe-Aliehled

66¢'7 :PENUNUODSIA 82’/ 18NURUOSI  6VE'TT :PANUILOOSIA  £T€'8 :paNURUODSIA  0/Z'FT :PaNURU0DSI]
65E = 06'2=U [29'TT=U ZTy's=u 280'5T=U
PASS OOH auosiupald 1ANL SCYIIEN

"uonenuiuodsip Bnip Jaijiea pue A10621ed NG UsaMISg SUOIRIIOSSY

‘Il |1qeL

Author Manuscript Author Manuscript Author Manuscript Author Manuscript

Clin Exp Rheumatol. Author manuscript; available in PMC 2021 January 26.



Page 13

McCulley et al.

Author Manuscript

500>

*
VIN VIN VIN x (16°0°28°0) £8°0 VIN a1Bojoig feniu|
VIN Leeronut (eTe0nert (50T '88°0) 96°0 (+T'T'96°0) SO'T 85N 7SS UaLINOUOD

(02'1'56'0) L0°T
(T0'1 '88°0) ¥6°0
L(STT'00T) 20T
(90°T '88°0) 260
(e1'1'26'0) 20'T
(90'T '06°0) 86°0
(T0'T '56'0) 86°0
(TT'T'26'0) T0'T
(€T'T'06'0) TO'T
(20'1'06°0) 86°0
e CTT'SOT)ETT
L(82T°20T)LTT
. (96°0'82°0) 980
(¥T'T '28°0) L6'0
(90'T '98'0) 96°0
4 (L60'€8°0) 060

(soussayal) T

(02'T'66'0) 60'T
(€0'T '€6'0) 86°0
(S0'T'56'0) 00'T
(20T '68°0) 560
(ST'T'66'0) 20T
ore OTT'E0T) 60T
,(66'0°'G6'0) 260
(0T'T'56'0) €0°'T
(90'T '28'0) 96'0
(60'T '56'0) TO'T
e (TTT8OT) VT'T

L (IPTZZT) 1ET

*

(00T '98'0) €6°0

e PET'SOT) ZT'T
(z0'T'280) ¥6°0
L (1610'98°0) 260

(souassgal) T

e TTTLOT)VTT
(00'T ‘€6°0) L6°0
VIN
. (G6°0'98°0) 06°0
e (CCTLOT)VTT
e OETETT) 6CT
(T0'T °26'0) 66°0
(90°T '¥6°0) 00°'T
(¥T'1'66'0) 90'T
e (CTT'60T) OT'T
L ETT'E0T) 80T
(TT'7'66°0) SO'T
+xx (1610'T8°0) 980
,(96'0'78°0) 88°0
(¥0'T '€6'0) 86°0
(€0°T '€6°0) 860
(soussayal) T

V/IN
(€6'0 ‘58°0) 68°0

FHK

L BTTLOT)ETT

*
(T0°T'28°0) ¥6°0
L OTTYOT)TTT

*
(z1'1'66'0) SO'T
(90T 'TOT) €0'T
L0TT'e0T)ITT
(L1'1'96'0) 90'T
(€T'T'00'T) 90'T

e TTT60T) VT'T

*
(9TT'00T) 80T
xx (98°0°52°0) 080
e CET'66°0) VT'T
(66'0'58'0) 26'0
. (760'78°0) 68°0

[CAIEIETET) g

L(ETT'00T) 20T
VIN

(T0'T '€6°0) £6°0
xx (16°0°€8°0) 2870

L(ETT'00T) 20T
e GTT'SOT) OT'T
o (POT'TOT) €0°T

(TTT'00T) S0'T

L{TT20T) 60T
e LTTIOT)TTT
e PTT'POT) 60T
ery BTTLOT)ETT
xx (G670 '58°0) 060

(201 '280) ¥6°0

. (€6'0°'€8°0) 880
xx (98°0°62°0) 28°0

(souaisgal) T

asn 14N JuaLInduod
asn X 1Al uaLnauo)
auosliupald salinduo)
ansod-vdov
Jaxows uslnd
6002-500¢ 1 ¥T02—0T0¢
(10ay) 21003 Anpigiowod
KoueuBife
4HD
ApiIxuy
uoissaidaQg
NREE|
3N

sIA 08<

sIA 08-0L

s1K0.-09
sIA 09>

by

(10 9%%56) "H

(10 %66) YH

(10 9%56) "H

(10 9%%6) ¥H

(10 %G6) ¥H

66¢'7 :panunuodsia
6SE'v=u
ZSS

/82'/ :panunuoasig
061'L=u
OOH

6YE'TT :panunuodsig

L29'TT=U

auosiupaid

€T£'8 :panuuodsiq
Z1v'8=u
I4NL

0//'¥T :panunuodsig

280'ST=U

arexalloyla N

"UoIRNUNUOISIP BNIp Jal1Jea pue 1S8a)ul JO SAIRLIAOD U3aMIA( LUOIBIJ0SSY

‘Il alqeL

Author Manuscript

Author Manuscript

Author Manuscript

Clin Exp Rheumatol. Author manuscript; available in PMC 2021 January 26.



Page 14

McCulley et al.

"auInbouojyaAxoipAy :ODH ‘uisloid aAndeal-) :dHD ‘auizejese}|ns
:ZSS ‘10)1g1yul J039€} SIS0JI3U JInowny :I4NL ‘81exalioyaw :X LN ‘Apognue spidad pareul]|niio 91j1949-1Ue 1YdOV ‘Xapu] AlIpIgoiowo) aseasiqg diewnayy 1Day ‘ain|iej ueay aAnssbuod :4HD

‘(uorsuanadAy ‘saragelp ‘ODIH 1Ua1INJU0I ‘siesk G< uoneInp aseasip ‘dyD) weayiubis-uou Jo (A10681ed [\g) UMOYS 10U 3Je pue S|SPOL 8Y3 Ul PAPN[IUI 819M S3|qeIIeA [BUOIPPY

"700'0>d
KHRE

10°0>¢
*

X

Author Manuscript Author Manuscript Author Manuscript Author Manuscript

Clin Exp Rheumatol. Author manuscript; available in PMC 2021 January 26.



	Abstract
	Introduction
	Patients and methods
	Study setting
	Definition of treatment course length
	Body mass index
	Potential confounders
	Statistical analysis

	Results
	Discussion
	References
	Fig. 1.
	Table I.
	Table II.
	Table III.

