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Objectives. This post hoc analysis evaluated change from baseline (Δ) in weight/body mass index (BMI) and asso-
ciation with disease activity or lipid changes in tofacitinib-treated patients with rheumatoid arthritis (RA).

Methods. Data up to month 12 were pooled from eight phase 3 and 3b/4 studies of patients with RA receiving
tofacitinib 5 or 10 mg twice daily or tofacitinib 11 mg modified-release once daily (alone or combined with conventional
synthetic disease-modifying antirheumatic drugs), or placebo. Assessments included Δweight/BMI and the proportion
of patients with weight gain ≥5%, at months 3, 6, and 12. Correlations between Δweight/ΔBMI and baseline/ΔDisease
Activity Score in 28 joints, erythrocyte sedimentation rate (DAS28-4[ESR]), baseline C-reactive protein (CRP), and
Δlipids were assessed. Statistical analysis included a longitudinal linear mixed model for repeated measures.

Results. The analysis included 5,335 patients (tofacitinib 5 mg twice daily [n = 2,349], 10 mg twice daily [n = 1,611],
11 mg once daily [n = 694], and placebo [n = 681]). Increases in least squares mean Δweight and ΔBMI were signifi-
cantly greater (P < 0.05) at months 3 and 6 with all tofacitinib doses versus placebo; increases continued to month
12. Significantly greater (at least P < 0.05) proportions of tofacitinib-treated patients (all doses) had weight gain ≥5%
at months 3 and 6 versus placebo. There were weak correlations between weight/BMI changes with tofacitinib and
DAS28-4(ESR), baseline CRP, or lipid changes.

Conclusion. Patients receiving tofacitinib experienced weight and BMI changes (primarily increases) over time,
with weak correlations with disease activity or lipids.

INTRODUCTION

Biologic disease-modifying antirheumatic drugs (bDMARDs)

and targeted synthetic DMARDs have been shown to influence

body weight and body composition in rheumatoid arthritis

(RA).1–4 Moreover, the impact of higher body mass index (BMI)

on treatment outcomes has been reported for conventional syn-

thetic (cs)DMARDs,5 tumor necrosis factor inhibitors (TNFi),6 and

the Janus kinase (JAK) inhibitor, baricitinib.7

A prior post hoc analysis of clinical trial data in patients

receiving the JAK inhibitor tofacitinib reported improvements in

RA outcomes (including Disease Activity Score in 28 joints, eryth-

rocyte sedimentation rate [DAS28-4(ESR)]) versus placebo

through month 6, regardless of baseline BMI.8 Generally, there

were no clinically relevant differences in outcomes among

patients in different baseline BMI categories who were treated

with tofacitinib. In addition, a retrospective study reported that

among 377 patients with RA who were prescribed tofacitinib,
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68% had weight gain, 25% had weight loss, and 7% had no
change in weight over a ≥6-month period.9 An observational,
open-label, prospective study of 31 patients with RA showed that
after 1 year of tofacitinib treatment, 32% of patients moved to
a higher BMI category; however, a statistically significant
(P = 0.030) decrease in the visceral adiposity index was noted,
indicating a potential reduction in overall cardiometabolic risk
despite the increase in BMI.4

This post hoc analysis assessed change from baseline (Δ) in
weight and BMI in patients with moderate to severe RA receiving
tofacitinib through month 12. Additionally, correlations between
baseline/changes in disease activity, baseline C-reactive protein
(CRP), and changes in lipids with Δweight and ΔBMI were
evaluated.

PATIENTS AND METHODS

Study design and patients. Data were pooled from
phase 3 and 3b/4 studies of tofacitinib in patients who were
methotrexate-naïve (ORAL Start [NCT01039688]10) or inade-
quate responders to csDMARDs or bDMARDs (ORAL Step
[NCT00960440]11; ORAL Scan [NCT00847613]12; ORAL Solo
[NCT00814307]13; ORAL Sync [NCT00856544]14; ORAL Standard
[NCT00853385]15; ORAL Strategy [NCT02187055]16; and
ORAL Shift [NCT02831855]17). Patient eligibility criteria for each
study have been published previously. Patients included in this post
hoc analysis had received ≥1 dose of tofacitinib 5 or 10 mg twice
daily, or tofacitinib 11 mg modified-release once daily, alone or with
background csDMARDs, or placebo. Patients who advanced from
placebo to tofacitinib were excluded from the analysis post-
advancement visits.

All studies were conducted in compliance with the Declara-
tion of Helsinki and the International Council for Harmonisation
Good Clinical Practice Guidelines, and were approved by the
Institutional Review Boards and/or Independent Ethics Commit-
tees at each investigational center participating in the studies. All
patients provided written informed consent.

Assessments. Least squares (LS) mean Δweight (kg) and
ΔBMI (kg/m2) at months 3, 6, and 12 (months 3 and 6 only for
tofacitinib 11 mg once daily and placebo), by treatment group
(including whether tofacitinib was received as monotherapy vs
combination therapy), were assessed in this post hoc analysis.
Mean Δweight and ΔBMI were stratified by baseline concomitant
glucocorticoid or antidepressant use, and whether tofacitinib was
received as monotherapy or combination therapy. Mean Δweight
was also presented by treatment group (including monotherapy
vs combination therapy) and stratified by baseline weight cate-
gory (<60 kg; 60–<90 kg; ≥90 kg). Proportions of patients with
Δweight by treatment group and visit were presented by cate-
gory: weight loss ≥0–<5%; weight loss ≥5%; weight gain >0–
<5%; and weight gain ≥5%. Analysis of the proportion of patients

with weight gain ≥5% (yes vs no) was performed by treatment
group (including by monotherapy vs combination therapy) and
visit. The correlations between Δweight or ΔBMI and ΔDAS28-4
(ESR), baseline DAS28-4(ESR), baseline CRP, and Δlipids (total
cholesterol, high-density lipoprotein-cholesterol [HDL-c], low-
density lipoprotein-cholesterol [LDL-c], total cholesterol/HDL-c
ratio, and triglycerides) were assessed by treatment and visit.
Change from baseline in lipids was also summarized descriptively
by baseline weight category (<60 kg; 60–<90 kg; ≥90 kg), base-
line BMI category (<18.5 kg/m2; 18.5–<25 kg/m2; 25–<30 kg/
m2; ≥30 kg/m2), and Δweight category (weight loss ≥0–<5%;
weight loss ≥5%; weight gain >0–<5%; weight gain ≥5%).

Statistical analysis. Continuous demographic and base-
line characteristics were summarized using mean (standard devi-
ation), and categorical variables were summarized using
frequency and proportion, including when stratified by baseline
BMI categories (<25 kg/m2; 25–<30 kg/m2; ≥30 kg/m2). Longitu-
dinal linear mixed model for repeated measures was used to cal-
culate LS mean Δweight and ΔBMI (using observed data) under
the missing at random (MAR) assumption. Terms for treatment,
visit, treatment × visit interaction, baseline weight (or baseline
BMI), age, sex, race, and RA duration were included in the mod-
els. In the studies, race was self-reported (White; Black; Asian;
Other), captured via case report forms completed at the baseline
visit. Some patients who selected the “Other” category on the
case report form used a free-text option to specify their race/eth-
nicity. Mean (95% confidence interval [CI]) Δweight and mean
(95% CI) ΔBMI were also reported. Analysis of the proportion of
patients with weight gain of ≥5% (yes vs no) was performed using
generalized estimating equations methodology with terms for
treatment, visit, sex, race, baseline weight, age, and disease
duration.

Correlations between Δweight or ΔBMI and ΔDAS28-4
(ESR) were analyzed in each case using a general linear model,
with age, race, sex, and RA disease duration included as covari-
ates in the model. Similarly, correlations between Δweight or
ΔBMI and baseline DAS28-4(ESR), baseline CRP, orΔlipids were
adjusted for the baseline variables age, race, sex, and RA dis-
ease duration. An additional sensitivity analysis was con-
ducted, which investigated the correlation between Δweight
or ΔBMI and ΔDAS28-4(ESR) or ΔCRP, by treatment group
and visit, with the additional covariates of baseline weight or
BMI (as appropriate) and baseline DAS28-4(ESR) or CRP
(as appropriate) added into the statistical model. No adjust-
ments to P values were made for multiplicity. No imputations
were made for missing data.

RESULTS

Patients. In total, 5,335 patients were included in this
analysis: 2,349, 1,611, 694, and 681 patients received tofacitinib
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5 mg twice daily, 10 mg twice daily, 11 mg once daily, or placebo,
respectively. Demographics and baseline characteristics were
generally similar across treatment groups, except in patients
receiving tofacitinib 11 mg once daily, where some numerical
differences were observed. Notably, smaller proportions of
patients in the tofacitinib 11 mg once daily group were female,
Asian, and had concomitant glucocorticoid use; a larger pro-
portion of patients were White, with higher age, baseline
weight, and slightly higher BMI than the other groups
(Table 1). Patient demographic and baseline characteristics
were generally similar between patients treated with tofacitinib
monotherapy or combination therapy, except for a slightly
greater proportion of Asian patients, a longer duration of
RA, and a notably higher proportion of patients with a history
of prior methotrexate and TNFi use among patients treated
with tofacitinib combination therapy versus monotherapy
(Supplementary Table 1). The proportion of Asian patients with
BMI <25 kg/m2 was nearly twice as high as the proportion of
Asian patients in the overall population for each group, indicat-
ing that Asian patients were more likely to have BMI <25 kg/m2

compared with patients of other races (Table 1; Supplemen-
tary Table 2). Across all treatment groups, the prevalence of

cardiovascular-related conditions at baseline generally
increased (ie, diabetes, myocardial infarction, hypertension)
as baseline BMI increased (Supplementary Table 2).

Change in weight and BMI over time. Significantly
greater increases in LS mean Δweight at months 3 and 6 were
observed with tofacitinib (all doses) versus placebo (month 3:
P < 0.001 for both tofacitinib 5 and 10 mg twice daily, P < 0.01
for tofacitinib 11 mg once daily; month 6: P < 0.001 for both
tofacitinib 5 and 10 mg twice daily, P < 0.05 for tofacitinib 11 mg
once daily), with weight continuing to increase to month 12 in
the tofacitinib 5 and 10 mg twice daily groups (Figure 1A). A simi-
lar trend was observed for LS mean ΔBMI (Supplementary
Figure 1A). Based on the difference between the LS mean weight
gain at months 3 and 12, almost 50% of weight gain occurred
during the first 3 months of tofacitinib treatment (Figure 1). LS
mean Δweight was numerically greater in patients receiving
tofacitinib 10 versus 5 mg twice daily (Figure 1A) and in those
receiving tofacitinib as monotherapy versus combination therapy
(Figure 1B). Similarly, LS mean ΔBMI was greater in patients
receiving tofacitinib as monotherapy versus combination therapy
at each time point (Supplementary Figure 1B).

Table 1. Patient demographics and baseline characteristics

Tofacitinib
5 mg twice

daily (n = 2,349)

Tofacitinib
10 mg twice

daily (n = 1,611)

Tofacitinib
11 mg once
daily (n = 694)

Placebo
(n = 681)

Female, n (%) 1,943 (82.7) 1,357 (84.2) 532 (76.7) 553 (81.2)
Age, mean ± SD, y 51.6 ± 12.2 51.7 ± 12.0 56.8 ± 11.8 52.5 ± 12.0
Race, n (%)
White 1,558 (66.3) 1,007 (62.5) 594 (85.6) 439 (64.5)
Asian 474 (20.2) 377 (23.4) 37 (5.3) 166 (24.4)
Black 88 (3.7) 47 (2.9) 33 (4.8) 24 (3.5)
Other 229 (9.7) 180 (11.2) 30 (4.3) 52 (7.6)

Weight, mean ± SD, kg 71.9 ± 19.0 71.2 ± 19.0 77.2 ± 19.0 72.3 ± 21.2
BMI, mean ± SD [N1] 27.3 ± 6.5 [2,346] 27.0 ± 6.3 [1,611] 28.2 ± 6.2 [691] 27.2 ± 6.8 [680]
Smoking status, n (%)a

Smoker 336 (14.3) 282 (17.5) 129 (18.6) 130 (19.1)
Ex-smoker 389 (16.6) 238 (14.8) 163 (23.5) 124 (18.2)
Never smoked 1,624 (69.1) 1,091 (67.7) 402 (57.9) 425 (62.4)

Duration of RA, mean ± SD, y 7.6 ± 7.7 7.7 ± 8.1 8.8 ± 8.8 9.3 ± 8.5
DAS28-4(ESR), mean ± SD [N1] 6.5 ± 1.0 [2,301] 6.5 ± 1.0 [1,569] 6.0 ± 1.0 [694] 6.4 ± 1.0 [658]
Treatment history, n (%)
Prior methotrexate use 1,946 (82.8) 1,183 (73.4) 690 (99.4) 649 (95.3)
Prior nonmethotrexate csDMARD use 1,122 (47.8) 908 (56.4) 100 (14.4) 398 (58.4)
Prior TNFi use 338 (14.4) 287 (17.8) 95 (13.7) 201 (29.5)
Prior non-TNFi bDMARD use 109 (4.6) 72 (4.5) 55 (7.9) 46 (6.8)
Concomitant glucocorticoid use, n (%) 1,348 (57.4) 864 (53.6) 174 (25.1) 396 (58.1)
Concomitant antidepressant use, n (%) 194 (8.3) 125 (7.8) 37 (5.3) 46 (6.8)

Comorbidities at baseline, n (%)
Diabetes 204 (8.7) 127 (7.9) 74 (10.7) 48 (7.0)
Coronary heart disease 14 (0.6) 5 (0.3) 2 (0.3) 4 (0.6)
Myocardial infarction 25 (1.1) 20 (1.2) 14 (2.0) 7 (1.0)
Hypertension 820 (34.9) 579 (35.9) 299 (43.1) 243 (35.7)

Percentages may not sum to 100% due to rounding. bDMARD, biologic disease-modifying antirheumatic drug; BMI,
body mass index; csDMARD, conventional synthetic disease-modifying antirheumatic drug; DAS28-4(ESR), Disease
Activity Score in 28 joints, erythrocyte sedimentation rate;N1, number of patients with nonmissing data in the specified
category and treatment group; RA, rheumatoid arthritis; SD, standard deviation; TNFi, tumor necrosis factor inhibitor.
aTwo patients receiving placebo had an unknown smoking status.
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Figure 1. LS mean change from baseline in weight through month 12 in patients with RA receiving (A) tofacitinib 5 or 10 mg BID, tofacitinib 11
mg QD, or placeboa and (B) tofacitinib monotherapy or tofacitinib in combination with csDMARDsb. aStatistical analyses were performed for com-
parisons of LS meanΔweight in patients receiving tofacitinib versus placebo up to month 6 only. bDescriptive statistics only. LS means forΔweight
were calculated using a longitudinal linear mixed model for repeated measures (observed data), with terms for treatment, visit, treatment × visit
interaction, baseline weight, age, sex, race, and RA duration included in the model. For patients receiving tofacitinib 11 mg QD in ORAL Shift, only
data up to month 6 were included. Patients who advanced from placebo to tofacitinib were excluded from the analysis post-advancement visits.
*P < 0.05, **P < 0.01, ***P < 0.001 versus placebo.Δ, change from baseline; BID, twice daily; CI, confidence interval; csDMARD, conventional syn-
thetic disease-modifying antirheumatic drug; LS, least squares; QD, once daily; RA, rheumatoid arthritis.
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Mean (95% CI) Δweight stratified by tofacitinib monotherapy
versus combination therapy and by glucocorticoid and antide-
pressant use at baseline is reported in Supplementary Figure 2.
An impact of glucocorticoid or antidepressant drug use at base-
line on mean Δweight in patients receiving tofacitinib was not
observed (Supplementary Figure 2). The same was true for mean
ΔBMI (Supplementary Figure 3).

Mean Δweight were numerically greater in patients who
weighed <60 kg at baseline compared with those in categories
60–<90 kg and ≥90 kg, regardless of tofacitinib treatment group
or monotherapy versus combination therapy (Supplementary Fig-
ure 4). Similarly, mean ΔBMI was numerically greater in patients
with baseline BMI <25 kg/m2 compared with the other BMI cate-
gories, with the same trend seen for the different tofacitinib dos-
ages and for monotherapy versus combination therapy (data not
shown).

In general, most patients experienced minor weight
changes (<5%) compared with baseline, regardless of treat-
ment group. However, a small proportion typically experienced
large weight loss (≥5%), and varying proportions of patients
(5.6–36.8%) experienced large weight gain (Figure 2). The pro-
portion of patients with ≥5% weight gain or loss generally
increased over time. Weight gain ≥5% was reported by numer-
ically higher proportions of patients receiving tofacitinib 5 or

10 mg twice daily than those receiving tofacitinib 11 mg once
daily or placebo.

Analysis of patients with weight gain ≥5% from
baseline. After adjusting for treatment, sex, race, baseline
weight, age, and disease duration, the proportion of patients
with weight gain ≥5% from baseline was significantly higher
for patients receiving all doses of tofacitinib compared with pla-
cebo at months 3 and 6 (P < 0.001 for both tofacitinib 5 and
10 mg twice daily, P < 0.05 for tofacitinib 11 mg once daily;
Supplementary Figure 5A). This proportion continued to
increase at month 12. Numerical differences in the proportion
of patients with weight gain ≥5% from baseline at months
3 and 6 were greatest for tofacitinib 10 mg twice daily, followed
by tofacitinib 5 mg twice daily, tofacitinib 11 mg once daily, and
then placebo.

The proportion of patients with weight gain ≥5% from
baseline increased over time regardless of whether they were
receiving tofacitinib as monotherapy or combination therapy
(Supplementary Figure 5B). However, a numerically higher pro-
portion of patients receiving tofacitinib monotherapy had
weight gain ≥5% compared with those receiving combination
therapy, at all time points.

Figure 2. Proportion of patients with RA receiving tofacitinib 5 or 10 mg BID, tofacitinib 11 mg QD, or placebo in change from baseline in weight
categories (descriptive statistics only) through month 12. Note that percentages may not sum to 100% due to rounding. For patients receiving
tofacitinib 11 mg QD in ORAL Shift, only data up to month 6 were included. Patients who advanced from placebo to tofacitinib were excluded from
the analysis post-advancement visits. Δ, change from baseline; BID, twice daily; QD, once daily; RA, rheumatoid arthritis.
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Correlations between change in weight and BMI
with disease activity and baseline CRP. Across treatment
groups, there were statistically significant correlations between
ΔDAS28-4(ESR) scores and both Δweight and ΔBMI through
month 12 for tofacitinib 5 and 10 mg twice daily (Tables 2 and 3,
respectively). Although the correlations were statistically signifi-
cant, the weak correlation coefficients (<0.2) raise questions
about the clinical significance and suggest limited practical impli-
cations of the correlation.

In the sensitivity analysis, results forΔDAS28-4(ESR) were gen-
erally consistent with those in Tables 2 and 3 (data not shown).
In the sensitivity analysis for ΔCRP, results were also generally
consistent with those in Tables 2 and 3 (Supplementary Tables 3
and 4). Weak correlation coefficients (all <0.25) were shown
for all comparisons in the sensitivity analyses for ΔDAS28-4
(ESR) (data not shown) and ΔCRP (Supplementary Tables 3
and 4).

There were some statistically significant correlations
between Δweight and ΔBMI and baseline DAS28-4(ESR) scores
and baseline CRP, mainly for tofacitinib 5 and 10 mg twice daily.
However, all were weak correlations (<0.25) (Supplementary
Tables 5 and 6).

Correlations between change in weight and BMI
with change in lipids. Correlations between Δweight and
ΔBMI and changes from baseline in total cholesterol, HDL-c,
LDL-c, total cholesterol/HDL-c ratio, and triglycerides were
assessed. Some statistically significant correlations were observed
betweenΔweight andΔBMI and changes in some lipids; however,

thesewere weak correlations (Supplementary Tables 7 and 8) (data
not shown for total cholesterol/HDL-c ratio and triglycerides).

Change in lipids by baseline weight, baseline BMI,
and change in weight categories. Generally, total cholesterol
increased with tofacitinib 5 mg or 10 mg twice daily from baseline
to 3 months, and then remained stable regardless of weight and
BMI categories at baseline (Supplementary Figures 6 and 7). Sim-
ilar trends were generally observed for HDL-c, LDL-c, and triglyc-
erides (data not shown). Total cholesterol/HDL-c ratio was
generally stable over time in all baseline weight and BMI catego-
ries (data not shown). Increases in total cholesterol were generally
highest in patients weighing <60 kg, and lowest in those weighing
≥90 kg or with a BMI of ≥30 kg/m2, receiving either dose of
tofacitinib (Supplementary Figures 6 and 7).

Observed increases in total cholesterol were similar regard-
less of weight loss/gain, but were generally slightly higher for
tofacitinib 10 mg twice daily versus 5 mg twice daily
(Supplementary Figure 8). Similar trends were generally observed
for HDL-c, LDL-c, and total cholesterol/HDL-c ratio (data not
shown).

DISCUSSION

In this post hoc analysis of pooled phase 3 and 3b/4 studies
of tofacitinib in patients with RA, mean weight and BMI increased
over time and were greater with tofacitinib (all doses) versus pla-
cebo at months 3 and 6, and with tofacitinib monotherapy versus
combination therapy, at months 3, 6, and 12. Around 50% of

Table 2. Correlations between ΔDAS28-4(ESR) and Δweight through month 12

Tofacitinib 5 mg twice daily Tofacitinib 10 mg twice daily Tofacitinib 11 mg once daily Placebo

n
Correlation
coefficient P value n

Correlation
coefficient P value n

Correlation
coefficient P value n

Correlation
coefficient P value

Month 3 2,034 0.119 0.0005 1,353 0.129 0.0036 644 0.089 0.3299 556 0.080 0.9262
Month 6 1,935 0.130 0.0002 1,275 0.129 0.0001 614 0.039 0.8048 151 0.142 0.2995
Month 12 1,468 0.134 0.0219 885 0.165 <0.0001 – – – – – –

Correlations between ΔDAS28-4(ESR) and Δweight were analyzed by a general linear model method, with age, race, sex, and RA duration
included in the model. For patients receiving tofacitinib 11 mg once daily in ORAL Shift, only data up to month 6 were included. Patients who
advanced from placebo to tofacitinib were excluded from the analysis post-advancement visits. Δ, change from baseline; DAS28-4(ESR), Dis-
ease Activity Score in 28 joints, erythrocyte sedimentation rate; RA, rheumatoid arthritis.

Table 3. Correlations between ΔDAS28-4(ESR) and ΔBMI through month 12

Tofacitinib 5 mg twice daily Tofacitinib 10 mg twice daily Tofacitinib 11 mg once daily Placebo

n
Correlation
coefficient P value n

Correlation
coefficient P value n

Correlation
coefficient P value n

Correlation
coefficient P value

Month 3 1,315 0.098 0.0039 1,348 0.124 0.0077 641 0.091 0.3268 554 0.078 0.9197
Month 6 1,230 0.116 0.0023 1,270 0.140 <0.0001 611 0.044 0.8211 150 0.156 0.1825
Month 12 845 0.102 0.0283 874 0.183 <0.0001 – – – – – –

Correlations between ΔDAS28-4(ESR) and ΔBMI were analyzed by a general linear model method, with age, race, sex, and RA duration included
in the model. For patients receiving tofacitinib 11 mg once daily in ORAL Shift, only data up to month 6 were included. Patients who advanced
from placebo to tofacitinib were excluded from the analysis post-advancement visits. Δ, change from baseline; BMI, bodymass index; DAS28-4
(ESR), Disease Activity Score in 28 joints, erythrocyte sedimentation rate; RA, rheumatoid arthritis.
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weight gain occurred during the first 3 months of tofacitinib treat-
ment. Weight and BMI changes were numerically larger in
patients who were lighter (weight <60 kg, BMI <25 kg/m2) at
baseline. After adjustment, the proportion of patients with weight
change ≥5% was significantly higher for patients receiving all
doses of tofacitinib compared with those receiving placebo at
months 3 and 6. There was no impact of concomitant glucocorti-
coid or antidepressant use on Δweight or ΔBMI. Correlations
between changes in weight and BMI with tofacitinib, and
DAS28-4(ESR), were weak (correlation coefficients <0.2, raising
questions about the clinical significance and suggesting limited
practical implications of the correlation).

A prospective study of patients with RA reported a median
weight gain of 3 kg (4.2%) following one year of treatment with
tofacitinib 5 or 10 mg twice daily, combined with either methotrex-
ate or leflunomide, and with or without low-dose glucocorticoids.4

A retrospective study also reported a significant mean weight gain
of 1.52 kg in patients with RA who were prescribed tofacitinib for
a mean duration of 8.6 months.9 These findings are in line with
the reported weight gain with 12 months of tofacitinib treatment
in the present study (LS mean: tofacitinib 5 mg twice daily,
2.0 kg; tofacitinib 10 mg twice daily, 2.6 kg). The prospective
study also found that patients with a lower baseline BMI had a
greater chance of experiencing a BMI increase >5% after
12 months of treatment.4 This is in agreement with observations
from the present study, which demonstrated a tendency for a
greater weight gain and BMI increase with tofacitinib in patients
who were a lower weight at baseline (<60 kg). With respect to
the effects of weight gain in patients with tofacitinib, we acknowl-
edge that there may be additional health implications or comor-
bidities, although these were beyond the scope of this analysis.
Being overweight or obese has been reported to be protective
against cardiovascular and all-cause mortality in patients with
RA, while being underweight (BMI <18.5 kg/m2) appeared to con-
fer an increased risk for both compared with patients with normal
weight.18 However, odds ratios for diabetes, hypertension, and
myocardial infarction were greater in the overweight and obese
groups versus normal weight.18

Increases in body weight and BMI in patients with RA receiv-
ing treatment with bDMARDs have also been documented,
although the data are not entirely consistent across studies. A
systematic review reported that, of 13 studies evaluating changes
in body weight (including 633 patients receiving bDMARDs),
8 (including 558 patients) reported significant weight gain from
baseline (mean: 1.63 kg); 2 (including 24 patients) reported a non-
significant trend toward weight gain with treatment, and 3 (includ-
ing 51 patients) showed no change in body weight. Furthermore,
14 studies comprising 451 patients receiving bDMARDs evalu-
ated BMI. Six of those studies (representing 191 patients)
reported a significant increase in BMI (0.94 kg/m2), and the
remaining 8 studies (representing 260 patients) reported no
change in BMI.19 Compared with methotrexate therapy, patients

with RA treated with TNFi were 6 times more likely to gain weight
over 24 months of treatment.3 Together, these findings suggest
that weight gain may occur with bDMARD and tofacitinib treat-
ment, but not with csDMARD treatment. Interestingly, we found
that patients treated with tofacitinib monotherapy tended to have
greater weight gain than those treated with tofacitinib in combina-
tion with csDMARDs, although the reason behind this is
unknown. As with tofacitinib treatment, a study of TNFi treatment
in patients with RA showed that those with a lower baseline BMI
tend to be more likely to gain weight.20 Interestingly, another
JAK inhibitor, filgotinib, did not lead to substantial changes in
BMI in phase 3 RA studies, although most patients did experience
a 1–2 kg/m2 increase in BMI after 24 weeks of treatment.21

We found that correlations between ΔDAS28-4(ESR) scores
and Δweight and ΔBMI were all weak. To our knowledge, this is
the first report to evaluate these associations in patients with RA
treated with tofacitinib. However, such associations have been
assessed for the bDMARD, tocilizumab. A retrospective cohort
study of patients with RA who were treated with tocilizumab plus
methotrexate reported no association between weight change
and treatment response after 24 weeks of treatment.22 Similarly,
all correlations between Δweight and ΔBMI and baseline
DAS28-4(ESR) scores or baseline CRP in this analysis were weak.

Although it has been reported that treatment with tofacitinib
can result in dose-dependent increases of serum total choles-
terol, LDL-c, and HDL-c in patients with RA,23 it is interesting to
note that we found weak correlations between Δweight or ΔBMI
and changes in total cholesterol, LDL-c, HDL-c, total choles-
terol/HDL-c ratio, or triglycerides (data not shown for total choles-
terol/HDL-c ratio and triglycerides). Of note, lipids did tend to
increase between baseline and month 3, across all baseline
weight/BMI categories, and regardless of weight loss/gain in this
analysis. When high lipid levels are recorded, clinicians may
advise their patients to change their diet or correct with statins.
Furthermore, inflammation is associated with lower circulating
lipid levels (total cholesterol, LDL-c, and HDL-c).24 Therefore,
correcting inflammation with tofacitinib could have a dissociated
effect leading to an increase in lipid levels. Interestingly, a recent
publication has shown that an increased risk of dyslipidemia in
patients receiving tofacitinib did not induce higher major adverse
cardiac events.25 In the current analysis, change in weight/BMI
did not necessarily correlate with an increase in lipids in patients
receiving tofacitinib but, as previously mentioned, could poten-
tially be associated with cardiovascular risk factors including
hypertension, and diabetes mellitus.18 Therefore, there is a need
for the evaluation and monitoring of these long-term cardiovascu-
lar risk factors.

This study had several limitations. First, it was a post hoc
analysis of data from pooled clinical studies with different study
designs and inclusion criteria. As such, there were some differ-
ences in patient demographic and background characteristics,
particularly between patients in the tofacitinib 11 mg once daily
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group versus the other groups. The proportion of Asian patients
was higher in those with lower BMI at baseline (<25 kg/m2). Some
groups had low patient numbers at some time points, making it
difficult to interpret the study findings at those time points.
Furthermore, data on patient energy expenditure, body composi-
tion (fat vs muscle), and insulin resistance were not collected;
therefore, further investigations in these areas are required in a
clinical study.

Weight and BMI continued to increase through 12 months of
observation in the studies, so a new equilibrium had not yet been
reached. Longer term observations are warranted to establish
whether there is sustained weight gain, if this varies by tofacitinib
dose, and if there are any health implications of continued
weight gain.

In conclusion, this post hoc analysis of phase 3 and 3b/4
studies showed that patients with RA treated with tofacitinib
experienced weight and BMI changes over time. The correlation
and sensitivity analyses have shown weak correlations between
Δweight or ΔBMI and ΔDAS28-4(ESR) or ΔCRP. Further research
is warranted on the relationship between disease activity and
changes in weight and BMI with tofacitinib in RA, and whether
these changes are associated with increased risk of other
comorbidities with known associations with weight.
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Guimarães MFB, et al. Effect of biological disease-modifying anti-
rheumatic drugs on body composition in patients with rheuma-
toid arthritis: a systematic review and meta-analysis. Adv
Rheumatol 2022;62(1):16.

20. Brown RA, Spina D, Butt S, et al. Long-term effects of anti-tumour
necrosis factor therapy on weight in patients with rheumatoid arthritis.
Clin Rheumatol 2012;31(3):455–461.

21. Balsa A, Wassenberg S, Tanaka Y, et al. Effect of filgotinib on body
mass index (BMI) and effect of baseline BMI on the efficacy and safety
of filgotinib in rheumatoid arthritis. Rheumatol Ther 2023;10(6):1555–
1574.

22. Choi IA, Sagawa A, Lee EY, et al. Tocilizumab increases body weight
and serum adipokine levels in patients with rheumatoid arthritis inde-
pendently of their treatment response: a retrospective cohort study.
J Korean Med Sci 2020;35(22):e155.

23. Charles-Schoeman C, Gonzalez-Gay MA, Kaplan I, et al. Effects of
tofacitinib and other DMARDs on lipid profiles in rheumatoid arthritis:
implications for the rheumatologist. Semin Arthritis Rheum 2016;
46(1):71–80.

24. Robertson J, Peters MJ, McInnes IB, et al. Changes in lipid levels with
inflammation and therapy in RA: a maturing paradigm. Nat Rev Rheu-
matol 2013;9(9):513–523.

25. Ma XN, Shi MF, Wang SI, et al. Risk of dyslipidemia andmajor adverse
cardiac events with tofacitinib versus adalimumab in rheumatoid
arthritis: a real-world cohort study from 7580 patients. Front Pharma-
col 2024;15:1370661.

IMPACT OF TOFACITINIB ON WEIGHT AND BMI IN RA 9 of 9


	Analysis of the Impact of Tofacitinib Treatment on Weight and Body Mass Index in Patients With Rheumatoid Arthritis
	INTRODUCTION
	PATIENTS AND METHODS
	Study design and patients
	Assessments
	Statistical analysis

	RESULTS
	Patients
	Change in weight and BMI over time
	Analysis of patients with weight gain ≥5% from baseline
	Correlations between change in weight and BMI with disease activity and baseline CRP
	Correlations between change in weight and BMI with change in lipids
	Change in lipids by baseline weight, baseline BMI, and change in weight categories

	DISCUSSION
	ACKNOWLEDGMENTS
	AUTHOR CONTRIBUTIONS
	ROLE OF THE STUDY SPONSOR
	DATA AVAILABILITY STATEMENT
	REFERENCES


