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BACKGROUND
Tofacitinib is an oral Janus kinase inhibitor that is under investigation for the treat-
ment of psoriatic arthritis. We evaluated tofacitinib in patients with active psoriatic 
arthritis who previously had an inadequate response to conventional synthetic disease-
modifying antirheumatic drugs (DMARDs).

METHODS
In this 12-month, double-blind, active-controlled and placebo-controlled, phase 3 trial, 
we randomly assigned patients in a 2:2:2:1:1 ratio to receive one of the following 
regimens: tofacitinib at a 5-mg dose taken orally twice daily (107 patients), tofacitinib 
at a 10-mg dose taken orally twice daily (104), adalimumab at a 40-mg dose adminis-
tered subcutaneously once every 2 weeks (106), placebo with a blinded switch to the 
5-mg tofacitinib dose at 3 months (52), or placebo with a blinded switch to the 10-mg 
tofacitinib dose at 3 months (53). Placebo groups were pooled for analyses up to 
month 3. Primary end points were the proportion of patients who had an American 
College of Rheumatology 20 (ACR20) response (≥20% improvement from baseline in 
the number of tender and swollen joints and at least three of five other important 
domains) at month 3 and the change from baseline in the Health Assessment Ques-
tionnaire–Disability Index (HAQ-DI) score (scores range from 0 to 3, with higher scores 
indicating greater disability) at month 3.

RESULTS
ACR20 response rates at month 3 were 50% in the 5-mg tofacitinib group and 61% in 
the 10-mg tofacitinib group, as compared with 33% in the placebo group (P = 0.01 for 
the comparison of the 5-mg dose with placebo; P<0.001 for the comparison of the 
10-mg dose with placebo); the rate was 52% in the adalimumab group. The mean 
change in the HAQ-DI score was −0.35 in the 5-mg tofacitinib group and −0.40 in the 
10-mg tofacitinib group, as compared with −0.18 in the placebo group (P = 0.006 for the 
comparison of the 5-mg dose with placebo; P<0.001 for the comparison of the 10-mg 
dose with placebo); the score change was −0.38 in the adalimumab group. The rate of 
adverse events through month 12 was 66% in the 5-mg tofacitinib group, 71% in the 
10-mg tofacitinib group, 72% in the adalimumab group, 69% in the placebo group 
that switched to the 5-mg tofacitinib dose, and 64% in the placebo group that switched 
to the 10-mg tofacitinib dose. There were four cases of cancer, three serious infections, 
and four cases of herpes zoster in patients who received tofacitinib during the trial.

CONCLUSIONS
The efficacy of tofacitinib was superior to that of placebo at month 3 in patients with 
psoriatic arthritis who had previously had an inadequate response to conventional syn-
thetic DMARDs. Adverse events were more frequent with tofacitinib than with placebo. 
(Funded by Pfizer; OPAL Broaden ClinicalTrials.gov number, NCT01877668.)
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Psoriatic arthritis is a chronic, sys-
temic inflammatory arthritis that occurs 
in 6 to 42% of patients with psoriasis, af-

fecting the peripheral joints, tendons, ligaments, 
and the axial skeleton.1 Current treatment guide-
lines for psoriatic arthritis recommend conven-
tional synthetic disease-modifying antirheumat-
ic drugs (DMARDs), such as methotrexate, as 
initial therapy, followed by biologic DMARDs 
(tumor necrosis factor [TNF] inhibitors, inter-
leukin-12 and interleukin-23 inhibitors, and in-
terleukin-17 inhibitors) or apremilast in patients 
who had an inadequate response to conventional 
synthetic DMARDs.2,3

Tofacitinib is an oral Janus kinase (JAK) in-
hibitor. JAK inhibitors influence the signaling of 
a number of cytokines that are implicated in the 
pathogenesis of psoriatic arthritis, such as com-
mon gamma chain–containing cytokines, inter-
feron-γ, interleukin-12, and those involved in the 
interleukin-23 and interleukin-17 pathway, in-
cluding interleukin-23, interleukin-6, and inter-
leukin-22.4,5 JAK inhibition offers the potential 
to modulate multiple pathways that are impli-
cated in the activation and proliferation of in-
flammatory cells in articular and extraarticular 
locations and in the activation and proliferation 
of cell types associated with joint destruction 
and psoriatic skin changes in patients with pso-
riatic arthritis.4,5 We report the results of the 
Oral Psoriatic Arthritis Trial (OPAL) Broaden 
phase 3 trial, which evaluated the efficacy and 
safety of tofacitinib and an active control, adali-
mumab, in altering the signs and symptoms of 
psoriatic arthritis, physical function, and pro-
gression of structural damage over a period of 
12 months in patients with active psoriatic ar-
thritis who had previously had an inadequate 
response to at least one conventional synthetic 
DMARD.

Me thods

Patients

Eligible patients were 18 years of age or older, 
had received a diagnosis of psoriatic arthritis at 
least 6 months previously, fulfilled the Classifi-
cation Criteria for Psoriatic Arthritis (CASPAR),6 
had previously had an inadequate response to at 
least one conventional synthetic DMARD, and 

had not previously received a TNF inhibitor. Fur-
ther details regarding the inclusion and exclu-
sion criteria are provided in the Supplementary 
Appendix, available with the full text of this ar-
ticle at NEJM.org.

Trial Design

This randomized, placebo-controlled, double-
blind, phase 3 trial was carried out at 126 cen-
ters worldwide from January 2014 through De-
cember 2015 (Table S1 in the Supplementary 
Appendix). Eligible patients were randomly as-
signed in a 2:2:2:1:1 ratio, by means of an auto-
mated Web-based randomization system, to re-
ceive one of the following regimens: tofacitinib 
at a dose of 5 mg taken orally twice daily, tofaci-
tinib at a dose of 10 mg taken orally twice daily, 
adalimumab at a dose of 40 mg administered 
subcutaneously once every 2 weeks, placebo with 
a switch to the 5-mg dose of tofacitinib at month 
3, or placebo with a switch to the 10-mg dose of 
tofacitinib at month 3. Patients were followed 
through month 12, and blinding regarding the 
trial regimen was maintained throughout the 
trial (see the Study Blinding section in the Sup-
plementary Appendix). Patients were required to 
receive a stable background dose of a single 
conventional synthetic DMARD — methotrex-
ate, sulfasalazine, or leflunomide (medication 
choice and dosing details are provided in the 
Supplementary Appendix).

Trial Oversight

The trial was conducted in accordance with the 
Good Clinical Practice guidelines of the Interna-
tional Conference on Harmonisation and with 
the principles of the Declaration of Helsinki. 
The trial protocol (available at NEJM.org) and all 
documentation were approved by the institu-
tional review board or independent ethics com-
mittee at each investigational site. Protocol 
amendments after the commencement of the 
trial are provided in the Supplementary Appen-
dix. All the patients provided written informed 
consent.

The trial was sponsored by Pfizer, which pro-
vided tofacitinib, adalimumab, and placebo. Em-
ployees of the sponsor designed the trial in 
conjunction with the principal academic investi-
gators. A contract research organization (ICON) 
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collected the trial data, and employees of the 
sponsor analyzed, and all the authors jointly 
interpreted, the data. All the authors vouch for 
the accuracy of the data and analyses and for the 
adherence of the trial to the protocol. Drafts of 
the manuscript were written by Complete Medi-
cal Communications, with funding from the 
sponsor. All the authors participated directly in 
the writing of the manuscript and made the de-
cision to submit the manuscript for publication.

Trial End Points

Details regarding the scoring and time points 
for each trial end point are provided in Table S2 
in the Supplementary Appendix. The two pri-
mary end points, assessed at month 3, were the 
proportion of patients who had an American 
College of Rheumatology 20 (ACR20) response7 
and the change from baseline in the Health Assess-
ment Questionnaire–Disability Index (HAQ-DI) 
score.8 The ACR20 response is defined as an 
improvement of 20% or more from baseline in 
the number of tender joints (from an analysis of 
68 joints), in the number of swollen joints (from 
an analysis of 66 joints), and in three of the fol-
lowing five domains: a patient’s global assess-
ment of arthritis activity, a physician’s global 
assessment of arthritis activity, and a patient’s 
assessment of arthritis pain (with all three 
evaluations measured on a visual-analogue scale 
of 0 to 100 mm, with higher scores indicating 
greater pain or disability); disability as measured 
by the HAQ-DI (see below); and the level of acute-
phase reactants (as measured by the level of 
high-sensitivity C-reactive protein). The HAQ-DI 
measures physical function, with the overall 
score ranging from 0 to 3 and higher scores 
indicating greater disability. A decrease from 
baseline of 0.35 points is considered to be the 
smallest change that is clinically important in 
patients with psoriatic arthritis.9

Secondary efficacy end points included the 
following: improvement of 50% or more and 
improvement of 70% or more in the ACR do-
mains (ACR50 and ACR70 responses); compo-
nents of the ACR response criteria; improvement 
of 75% or more from baseline in the psoriasis 
area-and-severity index (PASI75; PASI scores 
range from 0 to 72, with higher scores indicat-
ing more severe disease) among patients who 

had at least 3% of their body-surface area af-
fected at baseline10; and patients who met Psori-
atic Arthritis Response Criteria (as defined in 
Table S2 in the Supplementary Appendix).11 In 
patients with enthesitis or dactylitis at baseline, 
improvements were assessed according to the 
change from baseline in the Leeds Enthesitis 
Index score (scores range from 0 to 6, with 
higher scores indicating more affected sites)12; 
the Spondyloarthritis Research Consortium of 
Canada enthesitis index score (scores range 
from 0 to 16, with higher scores indicating more 
affected sites)13; and the Dactylitis Severity Score 
(scores range from 0 to 60, with higher scores 
indicating greater severity).14 The proportion of 
patients with minimal disease activity15 and the 
28-joint Disease Activity Score on the basis of 
levels of C-reactive protein (DAS28-CRP)16 were 
also assessed as secondary outcomes. Minimal 
disease activity was defined as meeting five or 
more of the following criteria: zero or one tender 
or painful joint; zero or one swollen joint; a PASI 
score of 1 or less or an affected body-surface 
area of 3% or less; a patient’s assessment of 
arthritis pain of 15 mm or less on the visual-
analogue scale; a patient’s global assessment of 
arthritis activity of 20 mm or less on the visual-
analogue scale; a HAQ-DI score of 0.5 or less; 
or a Leeds Enthesitis Index score of 1 or less.

Radiographs of the hands and feet were ob-
tained at baseline and at month 12 and were 
scored independently by two central assessors 
who were unaware of the trial-group assign-
ments. The assessors of radiographs used the 
van der Heijde–modified total Sharp score for 
psoriatic arthritis (scores range from 0 to 528, 
with higher scores indicating greater erosion, 
joint-space narrowing, or both).17 Progression 
was assessed at two thresholds: a change in the 
modified total Sharp score of more than 0.5 and 
of more than 0. Nonprogression of disease as 
assessed radiographically was defined as a 
change from baseline of 0.5 or less in the modi-
fied total Sharp score. For the threshold of 0, 
nonprogression was defined as no change in the 
score or as a decrease in the score (indicating 
fewer erosions and less joint-space narrowing).

Patient-reported outcomes included fatigue, 
physical function, and health status. Fatigue was 
assessed with the use of the Functional Assess-
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ment of Chronic Illness Therapy–Fatigue (FACIT-F) 
scale (scores range from 0 to 52, with higher 
scores indicating less fatigue),18 impairment in 
physical function with the use of the physical 
functioning domain of the Medical Outcomes 
Study 36-Item Short Form Health Survey (SF-36), 
version 2 (norm-based scores were used, with 
higher scores indicating less impairment),19 and 
health status with the use of the five EuroQol 
Group 5-Dimension Health State Profile do-
mains (scores on each domain range from 0 to 3, 
with higher scores indicating greater impairment).20

Safety was assessed by means of spontaneous 
reporting of adverse events, physical examina-
tions, and clinical laboratory tests. Potential 
opportunistic infections, cancers, gastrointesti-
nal perforations, cardiovascular events, and he-
patic events were adjudicated by independent 
expert committees whose members were un-
aware of the trial-group assignments. The inci-
dence of nonmelanoma skin cancer was as-
sessed separately from the incidence of other 
cancers. Confirmation of changes in laboratory 
variables was performed by means of two se-
quential measurements. Details regarding the 
adjudication and safety monitoring are provided 
in the Supplementary Appendix.

Statistical Analysis

Details regarding the calculation of the sample 
size are provided in the Supplementary Appen-
dix. The trial was designed to show the superior-
ity of tofacitinib over placebo. Adalimumab was 
used as an active control. The trial was not de-
signed and was not powered to evaluate the 
noninferiority or superiority of tofacitinib as 
compared with adalimumab.

Efficacy analyses included all the patients 
who underwent randomization and received at 
least one dose of tofacitinib, adalimumab, or 
placebo (full analysis set). To control for type I 
error at the 5% level, a sequential hierarchical 
testing method was used: for all end points, the 
10-mg dose of tofacitinib was compared with 
placebo before the 5-mg dose of tofacitinib was 
compared with placebo (see the Supplementary 
Appendix). For the two primary end points, the 
fixed sequence for testing the superiority of each 
tofacitinib dose versus placebo at month 3 was 
the following: the ACR20 response rate in the 
10-mg tofacitinib group versus the placebo 

group; the ACR20 response rate in the 5-mg to-
facitinib group versus the placebo group; the 
change from baseline in the HAQ-DI score in the 
10-mg tofacitinib group versus the placebo 
group; and the change from baseline in the 
HAQ-DI score in the 5-mg tofacitinib group ver-
sus the placebo group.

If both the primary end points were signifi-
cant for each dose of tofacitinib versus placebo, 
the key secondary end points were tested in the 
following order: the proportion of patients with 
PASI75, the change from baseline in the Leeds 
Enthesitis Index score, the change from baseline 
in the Dactylitis Severity Score, the change from 
baseline in the SF-36 physical functioning score, 
and the change from baseline in the FACIT-F 
total score. The type I error was controlled glob-
ally for the primary end points and for the key 
secondary end points listed here.

Additional hierarchies were applied to the 
family of ACR responses at month 3 (ACR20 
response, followed by the ACR50 response and 
then the ACR70 response; the type I error was 
controlled within the family of ACR responses) 
and to the ACR20 responses at each trial visit 
(month 3 followed by month 2, month 1, and 
week 2; the type I error was controlled within 
the family of ACR20 response times). Statistical 
significance was declared if a comparison passed 
the test according to the prespecified hierarchi-
cal testing procedures. All the P values are un-
adjusted and two-sided. For all the trial end 
points, 95% confidence intervals for the differ-
ence between active treatment and placebo were 
calculated.

Binary end points were analyzed with the use 
of the normal approximation for the difference 
in binomial proportions (i.e., normal approxi-
mation for binomial distribution), with an impu-
tation of no response for missing values, and 
multiple imputations were not used. Patients 
who withdrew from the trial were considered to 
have no response at any visit after discontinua-
tion. Continuous end points were analyzed with 
the use of a mixed model for repeated measures 
with trial group, visit, interaction of the trial 
group by visit, geographic location, and baseline 
value as fixed effects, without imputation for 
missing values. Supportive analyses for the pri-
mary end points are described in the Supple-
mentary Appendix.
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Two separate mixed models for repeated 
measures were used: results through month 3 
were based on a model with the two placebo–to-
facitinib sequences (placebo with a switch to 5 
mg or 10 mg of tofacitinib) combined into a 
single placebo group, with the use of all the data 
through month 3. Results after month 3 were 
based on a model with the placebo–tofacitinib 
sequences kept separate, with the use of all post-
baseline data through month 12 (the results 
through month 3 were discarded). Missing val-
ues for end points regarding the modified total 
Sharp score were imputed by means of linear 
extrapolation. The response rate or least-squares 
mean was estimated from the above analyses for 
each trial group at each visit through month 12. 
The comparison between each active treatment 
group and the pooled placebo group was made 
at each visit through month 3. Safety data are 
summarized descriptively for all the patients in 
the full analysis set.

R esult s

Patients

All 422 patients who had undergone randomiza-
tion received the assigned trial regimen, and 373 
patients completed the trial (Fig. 1). The demo-
graphic and disease characteristics of the pa-
tients at baseline were similar across groups 
(Table 1, and Table S4 in the Supplementary 
Appendix), with the exception of the mean Leeds 
Enthesitis Index score, the mean swollen-joint 
count, and the rate of methotrexate use, which 
were all lower in the adalimumab group than in 
the other groups, and the rate of glucocorticoid 
use, which was lower in the 10-mg tofacitinib 
group than in the other groups. At baseline, 74% 
of the patients had psoriasis affecting at least 
3% of their body-surface area, 66% had enthesi-
tis (as assessed with the use of the Leeds En-
thesitis Index), and 56% had dactylitis; 84% of 
the patients were receiving concomitant metho-
trexate.

Efficacy

At 3 months, the rate of ACR20 response was 
50% in the 5-mg tofacitinib group and 61% in 
the 10-mg tofacitinib group, as compared with 
33% in the placebo group (P = 0.01 for the com-
parison of the 5-mg tofacitinib dose with place-

bo; P<0.001 for the comparison of the 10-mg 
dose with placebo) (Table 2 and Fig. 2, and Fig. 
S1 in the Supplementary Appendix). The mean 
change from baseline in the HAQ-DI score was 
−0.35 in the 5-mg tofacitinib group and −0.40 in 
the 10-mg tofacitinib group, as compared with 
−0.18 in the placebo group (P = 0.006 for the 
comparison of the 5-mg dose with placebo; 
P<0.001 for the comparison of the 10-mg dose 
with placebo). Adalimumab resulted in an 
ACR20 response rate of 52% and in a mean 
change in the HAQ-DI score of −0.38.

Changes from baseline through month 12 
with tofacitinib and adalimumab were numeri-
cally similar to those at month 3 but could not 
be compared with placebo at month 12 because 
the patients in the placebo group had switched 
to tofacitinib at month 3 (Fig. 2). Significantly 
higher rates of ACR20 response were observed 
with the two tofacitinib doses than with placebo 
at week 2 (P<0.001 for both comparisons). At 
month 3, a decrease (indicating clinical im-
provement) in the HAQ-DI score that was 
greater than or equal to the minimum clinical-
ly important difference (change from baseline, 
−0.35) occurred in 53% of the patients in the 
5-mg tofacitinib group and 55% of those in the 
10-mg tofacitinib group, as compared with 31% 
of those in the placebo group; such a decrease 
occurred in 53% of the patients in the adalimu-
mab group (Table S5 in the Supplementary Ap-
pendix).

At month 3, the rates of ACR50 response 
were significantly higher in each tofacitinib 
group (28% in the 5-mg tofacitinib group and 
40% in the 10-mg tofacitinib group) than in the 
placebo group (10%; P<0.001 for both compari-
sons), as were the rates of ACR70 response (17% 
in the 5-mg tofacitinib group and 14% in the 
10-mg tofacitinib group, vs. 5% in the placebo 
group; P = 0.004 for the comparison of the 5-mg 
dose with placebo; P = 0.02 for the comparison of 
the 10-mg dose with placebo) (Table 2), and 
improvements were observed across all ACR 
components (Fig. S2 and Table S3 in the Supple-
mentary Appendix). Adalimumab resulted in an 
ACR50 response rate of 33% and an ACR70 re-
sponse rate of 19% (Table 2).

Sequential hierarchical testing of the key sec-
ondary end points at month 3 showed a signifi-
cantly higher rate of PASI75 response in each 
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Tofacitinib or Adalimumab for Psoriatic Arthritis

Characteristic
Placebo 
(N = 105)

Tofacitinib, 5 mg 
(N = 107)

Tofacitinib, 10 mg 
(N = 104)

Adalimumab 
(N = 106)

Age — yr 47.7±12.3 49.4±12.6 46.9±12.4 47.4±11.3

Female sex — no. (%) 56 (53) 57 (53) 62 (60) 50 (47)

White race — no. (%)† 104 (99) 105 (98) 97 (93) 103 (97)

Duration of psoriatic arthritis — yr 6.4±6.4 7.3±8.2 5.4±5.8 5.3±5.3

HAQ‑DI score‡ 1.1±0.6 1.2±0.6 1.1±0.6 1.1±0.6

Leeds Enthesitis Index§

Score >0 — no. (%) 65 (62) 75 (70) 64 (62) 76 (72)

Mean score 2.8±1.5 2.5±1.4 3.0±1.6 2.3±1.2

Dactylitis Severity Score¶

Score >0 — no. (%) 58 (55) 61 (57) 60 (58) 58 (55)

Mean score 9.9±8.4 9.1±8.0 8.5±8.2 8.0±7.4

Swollen‑joint count (of 66 joints) 11.5±8.8 12.9±9.9 11.7±7.7 9.8±7.9

Tender‑ or painful‑joint count (of 68 joints) 20.6±14.4 20.5±12.6 20.3±12.9 17.1±11.2

Elevated high‑sensitivity CRP level — no. (%)‖ 63 (60) 68 (64) 66 (63) 64 (60)

Modified total Sharp score**

Score >0 — no. (%) 95 (90) 96 (90) 96 (92) 99 (93)

Mean score 17.6±43.4 17.1±28.6 10.4±18.4 14.4±39.2

Affected body‑surface area ≥3% — no. (%) 82 (78) 82 (77) 70 (67) 78 (74)

PASI score††

No. of patients with data (%) 82 (78) 82 (77) 70 (67) 77 (73)

Median PASI score (range) 6.6 (0.8–41.4) 5.6 (0.4–46.0) 7.8 (0.3–24.3) 7.0 (2.0–47.1)

Oral glucocorticoid use on day 1 — no. (%) 18 (17) 29 (27) 11 (11) 23 (22)

Concomitant use of conventional synthetic 
DMARD up to 3 mo — no. (%)

Methotrexate‡‡ 92 (88) 91 (85) 92 (88) 79 (75)

Sulfasalazine 9 (9) 8 (7) 8 (8) 15 (14)

Leflunomide 4 (4) 7 (7) 3 (3) 10 (9)

Hydroxychloroquine 0 0 0 1 (1)

Other§§ 0 1 (1) 1 (1) 1 (1)

Methotrexate dose — mg/wk¶¶ 15.5±4.1 16.4±3.8 16.8±11.7 15.8±4.4

Previous use of non–TNF‑inhibiting biologic 
DMARD — no. (%)

3 (3) 3 (3) 4 (4) 1 (1)

*  Plus–minus values are means ±SD. Unadjusted P values were determined with the use of chi‑square tests for categorical variables and Kruskal–
Wallis tests for continuous variables. For the data on baseline characteristics and for the testing of significant differences from the other groups, 
the two placebo sequences were pooled. Significant differences among the trial groups were found for the mean Leeds Enthesitis Index score 
(unadjusted P = 0.02 for the comparison among all four groups [among patients with baseline score >0; scores range from 0 to 6, with higher 
scores indicating more affected sites12]), the mean number of swollen joints (unadjusted P = 0.03 for the comparison among all four groups), 
oral glucocorticoid use at day 1 (unadjusted P = 0.02 for the comparison of the 10‑mg tofacitinib group with other groups), and concomitant 
methotrexate use up to month 3 (unadjusted P = 0.02 for the comparison among all four groups); no other significant differences were found. 
CRP denotes C‑reactive protein, DMARD disease‑modifying antirheumatic drug, and TNF tumor necrosis factor.

†  Race was reported by the patient.
‡  Scores on the Health Assessment Questionnaire–Disability Index (HAQ‑DI) range from 0 to 3, with higher scores indicating greater disability.
§  The presence of enthesitis was defined as a Leeds Enthesitis Index score of more than 0.
¶  The Dactylitis Severity Score is on a scale from 0 to 60, with higher scores indicating greater severity. The presence of dactylitis was defined 

as a score of more than 0.14

‖  An elevated level of high‑sensitivity CRP was defined as a level of more than 2.87 mg per liter.
**  The van der Heijde–modified total Sharp score ranges from 0 to 528, with higher scores indicating greater erosion, joint‑space narrowing, or both.17

††  Scores on the psoriasis area‑and‑severity index (PASI) range from 0 to 72, with higher scores indicating more severe disease. The median PASI score 
was assessed in patients in whom psoriasis affected at least 3% of the body‑surface area at baseline and who had a PASI score of more than 0.

‡‡  For the purpose of analysis, methotrexate includes both methotrexate and methotrexate sodium.
§§  Data included patients who were treated with more than one DMARD.
¶¶  The maximum permitted dose of methotrexate was 20 mg per week.

Table 1. Demographic and Disease Characteristics of the Patients at Baseline.*

The New England Journal of Medicine 
Downloaded from nejm.org on March 8, 2021. For personal use only. No other uses without permission. 

 Copyright © 2017 Massachusetts Medical Society. All rights reserved. 



n engl j med 377;16 nejm.org October 19, 20171544

T h e  n e w  e ngl a nd  j o u r na l  o f  m e dic i n e
Ta

bl
e 

2.
 P

ri
m

ar
y 

an
d 

K
ey

 S
ec

on
da

ry
 E

ff
ic

ac
y 

En
d 

Po
in

ts
 a

t M
on

th
 3

 a
nd

 M
on

th
 1

2.
*

En
d 

Po
in

t
A

t 
3 

M
o

A
t 

12
 M

o

Po
ol

ed
  

Pl
ac

eb
o 

(N
 =

 1
05

)

To
fa

ci
tin

ib
,  

5 
m

g 
(N

 =
 1

07
)

To
fa

ci
tin

ib
,  

10
 m

g 
(N

 =
 1

04
)

A
da

lim
um

ab
 

(N
 =

 1
06

)

Pl
ac

eb
o 

to
 

To
fa

ci
tin

ib
, 5

 m
g 

(N
 =

 5
2)

Pl
ac

eb
o 

to
 

To
fa

ci
tin

ib
, 1

0 
m

g 
(N

 =
 5

3)

To
fa

ci
tin

ib
,  

5 
m

g 
(N

 =
 1

07
)

To
fa

ci
tin

ib
,  

10
 m

g 
(N

 =
 1

04
)

A
da

lim
um

ab
 

(N
 =

 1
06

)

Pr
im

ar
y 

ef
fic

ac
y 

en
d 

po
in

ts

A
C

R
20

 r
es

po
ns

e 
—

 n
o.

 (
%

)
35

 (
33

)
54

 (
50

)†
‡

63
 (

61
)‡

§
55

 (
52

)
35

 (
67

)
31

 (
58

)
73

 (
68

)
73

 (
70

)
64

 (
60

)

C
ha

ng
e 

in
 H

A
Q

‑D
I s

co
re

 [n
o.

 o
f  p

at
ie

nt
s 

w
ith

 d
at

a]
−0

.1
8±

0.
05

 
[1

02
]

−0
.3

5±
0.

05
 

[1
03

]‡
¶

−0
.4

0±
0.

05
 

[1
03

]‡
§

−0
.3

8±
0.

05
 

[1
01

]
−0

.4
1±

0.
08

 
[4

4]
−0

.4
6±

0.
08

 
[4

4]
−0

.5
4±

0.
05

 
[9

6]
−0

.5
1±

0.
05

 
[9

6]
−0

.4
5±

0.
05

 
[9

4]

K
ey

 s
ec

on
da

ry
 e

ff
ic

ac
y 

en
d 

po
in

ts

PA
SI

75
 re

sp
on

se
 —

 n
o.

/t
ot

al
 n

o.
 (%

)‖
12

/8
2 

(1
5)

35
/8

2 
(4

3)
‡

§
31

/7
0 

(4
4)

‡
§

30
/7

7 
(3

9)
15

/4
2 

(3
6)

21
/4

0 
(5

2)
46

/8
2 

(5
6)

47
/7

0 
(6

7)
43

/7
7 

(5
6)

C
ha

ng
e 

in
 L

ee
ds

 E
nt

he
si

tis
 In

de
x 

sc
or

e 
[n

o.
 

of
 p

at
ie

nt
s 

w
ith

 d
at

a]
**

−0
.4

±0
.2

 
[6

3]
−0

.8
±0

.2
 

[7
0]

−1
.5

±0
.2

 
[6

3]
‡

§
−1

.1
±0

.2
 

[7
3]

−1
.4

±0
.3

 
[2

4]
−1

.9
±0

.3
 

[2
9]

−1
.7

±0
.2

 
[6

7]
−1

.6
±0

.2
 

[5
6]

−1
.6

±0
.2

 
[6

7]

C
ha

ng
e 

in
 D

ac
ty

lit
is

 S
ev

er
ity

 S
co

re
  

[n
o.

 o
f p

at
ie

nt
s 

w
ith

 d
at

a]
**

−2
.0

±1
.1

 
[5

5]
−3

.5
±1

.0
 

[5
8]

−5
.5

±0
.9

 
[6

0]
−4

.0
±1

.0
 

 [5
6]

−6
.7

±0
.9

 
[2

6]
−7

.7
±1

.0
 

[2
4]

−7
.4

±0
.7

 
 [5

4]
−7

.5
±0

.6
 

[5
8]

−6
.1

±0
.7

 
[5

2]

C
ha

ng
e 

in
 S

F‑
36

 p
hy

si
ca

l f
un

ct
io

ni
ng

 s
co

re
 

[n
o.

 o
f p

at
ie

nt
s 

w
ith

 d
at

a]
††

2.
1±

0.
9 

[1
02

]
5.

2±
0.

8 
[1

02
]

5.
2±

0.
8 

[1
03

]
5.

2±
0.

9 
[1

01
]

6.
5±

1.
3 

[4
4]

4.
8±

1.
3 

[4
4]

7.
7±

0.
9 

[9
6]

7.
1±

0.
9 

[9
6]

6.
8±

0.
9 

[9
4]

C
ha

ng
e 

in
 F

A
C

IT
‑F

 to
ta

l s
co

re
 [n

o.
 o

f 
 pa

tie
nt

s 
w

ith
 d

at
a]

‡
‡

3.
3±

0.
9 

[1
02

]
7.

0±
0.

9 
 [1

02
]

6.
0±

0.
9 

[1
02

]
6.

0±
0.

9 
[1

01
]

5.
7±

1.
4 

[4
4]

7.
6±

1.
4 

[4
4]

8.
5±

1.
0 

[9
6]

8.
4±

1.
0 

[9
6]

6.
9±

1.
0 

[9
4]

Se
co

nd
ar

y 
ef

fic
ac

y 
en

d 
po

in
ts

A
C

R
50

 r
es

po
ns

e 
—

 n
o.

 (
%

)
10

 (
10

)
30

 (
28

)§
,§

§
42

 (
40

)§
,§

§
35

 (
33

)
21

 (
40

)
19

 (
36

)
48

 (
45

)
50

 (
48

)
43

 (
41

)

A
C

R
70

 r
es

po
ns

e 
—

 n
o.

 (
%

)
5 

(5
)

18
 (

17
)¶

§§
15

 (
14

)†
§§

20
 (

19
)

12
 (

23
)

12
 (

23
)

25
 (

23
)

32
 (

31
)

31
 (

29
)

O
th

er
 s

ec
on

da
ry

 e
ff

ic
ac

y 
en

d 
po

in
ts

N
on

pr
og

re
ss

io
n 

ac
co

rd
in

g 
to

 th
e 

m
od

ifi
ed

 
 to

ta
l S

ha
rp

 s
co

re
 —

 n
o.

/t
ot

al
 n

o.
 (

%
)¶

¶
—

—
—

—
46

/4
8 

(9
6)

41
/4

5 
(9

1)
94

/9
8 

(9
6)

94
/9

9 
(9

5)
93

/9
5 

(9
8)

M
in

im
al

 d
is

ea
se

 a
ct

iv
ity

 —
 n

o.
 (

%
)‖

‖
7 

(7
)

28
 (

26
)

27
 (

26
)

27
 (

25
)

16
 (

31
)

18
 (

34
)

40
 (

37
)

45
 (

43
)

42
 (

40
)

* 
 Pl

us
–m

in
us

 v
al

ue
s 

ar
e 

le
as

t‑s
qu

ar
es

 m
ea

ns
 ±

SE
. T

he
 p

rim
ar

y 
ef

fic
ac

y 
en

d 
po

in
ts

 a
nd

 k
ey

 s
ec

on
da

ry
 e

ffi
ca

cy
 e

nd
 p

oi
nt

s 
w

er
e 

su
bj

ec
t t

o 
a 

hi
er

ar
ch

ic
al

 te
st

in
g 

pr
oc

ed
ur

e 
fo

r 
gl

ob
al

 ty
pe

 I 
 er

ro
r 

co
nt

ro
l, 

th
e 

se
co

nd
ar

y 
ef

fic
ac

y 
en

d 
po

in
ts

 r
eg

ar
di

ng
 th

e 
A

m
er

ic
an

 C
ol

le
ge

 o
f R

he
um

at
ol

og
y 

(A
C

R
) 

re
sp

on
se

 w
er

e 
su

bj
ec

t t
o 

a 
hi

er
ar

ch
ic

al
 te

st
in

g 
pr

oc
ed

ur
e 

fo
r 

ty
pe

 I 
er

ro
r 

co
nt

ro
l 

w
ith

in
 th

e 
fa

m
ily

 o
f A

C
R

 r
es

po
ns

es
, a

nd
 o

th
er

 s
ec

on
da

ry
 e

ffi
ca

cy
 e

nd
 p

oi
nt

s 
w

er
e 

no
t c

on
tr

ol
le

d 
fo

r 
ty

pe
 I 

er
ro

r.
 A

n 
A

C
R

20
 r

es
po

ns
e 

w
as

 d
ef

in
ed

 a
s 

a 
20

%
 im

pr
ov

em
en

t f
ro

m
 b

as
el

in
e 

in
 

th
e 

nu
m

be
r 

of
 te

nd
er

 a
nd

 s
w

ol
le

n 
jo

in
ts

 a
nd

 a
t l

ea
st

 th
re

e 
ot

he
r 

im
po

rt
an

t d
om

ai
ns

. F
or

 th
e 

ke
y 

se
co

nd
ar

y 
en

d 
po

in
ts

, h
ie

ra
rc

hi
ca

l t
es

tin
g 

fa
ile

d 
at

 th
e 

en
d 

po
in

t o
f c

ha
ng

e 
in

 th
e 

Le
ed

s 
En

th
es

iti
s 

In
de

x 
in

 t
he

 c
om

pa
ri

so
n 

of
 t

he
 5

‑m
g 

to
fa

ci
tin

ib
 g

ro
up

 w
ith

 t
he

 p
la

ce
bo

 g
ro

up
. M

in
im

al
 d

is
ea

se
 a

ct
iv

ity
 a

nd
 n

on
pr

og
re

ss
io

n 
ac

co
rd

in
g 

to
 t

he
 m

od
ifi

ed
 t

ot
al

 S
ha

rp
 s

co
re

 w
er

e 
no

t 
in

cl
ud

ed
 in

 th
e 

pr
es

pe
ci

fie
d 

st
ep

‑d
ow

n 
te

st
in

g 
pr

oc
ed

ur
e.

 D
at

a 
on

 th
e 

A
C

R
20

 r
es

po
ns

e 
at

 m
on

th
 3

 w
er

e 
m

is
si

ng
 fo

r 
th

re
e 

pa
tie

nt
s 

in
 th

e 
pl

ac
eb

o 
gr

ou
p,

 fo
r 

fo
ur

 in
 th

e 
5‑

m
g 

to
fa

ci
tin

ib
 

gr
ou

p,
 fo

r 
tw

o 
in

 th
e 

10
‑m

g 
to

fa
ci

tin
ib

 g
ro

up
, a

nd
 fo

r 
si

x 
in

 th
e 

ad
al

im
um

ab
 g

ro
up

. I
n 

th
e 

re
pe

at
ed

‑m
ea

su
re

s 
an

al
ys

is
 fo

r 
ch

an
ge

 fr
om

 b
as

el
in

e 
in

 th
e 

H
A

Q
‑D

I s
co

re
 th

ro
ug

h 
m

on
th

 3
, 

da
ta

 w
er

e 
m

is
si

ng
 fo

r 
on

e 
pa

tie
nt

 in
 th

e 
pl

ac
eb

o 
gr

ou
p.

 M
is

si
ng

 v
al

ue
s 

fo
r 

th
e 

as
se

ss
m

en
ts

 o
f i

m
pr

ov
em

en
ts

 o
f 2

0%
, 5

0%
, a

nd
 7

0%
 a

cc
or

di
ng

 to
 th

e 
A

C
R

 c
rit

er
ia

 (
A

C
R

20
, A

C
R

50
, a

nd
 

A
C

R
70

 r
es

po
ns

es
, r

es
pe

ct
iv

el
y)

, o
f a

 7
5%

 im
pr

ov
em

en
t i

n 
th

e 
PA

SI
 s

co
re

 (
PA

SI
75

),
 a

nd
 o

f m
in

im
al

 d
is

ea
se

 a
ct

iv
ity

 w
er

e 
co

ns
id

er
ed

 to
 b

e 
no

 r
es

po
ns

e 
to

 tr
ea

tm
en

t.
†

 
 U

na
dj

us
te

d 
P≤

0.
05

 fo
r 

th
e 

co
m

pa
ri

so
n 

w
ith

 p
la

ce
bo

 a
t 

m
on

th
 3

.
‡

 
 Th

e 
re

su
lt 

w
as

 s
ig

ni
fic

an
t 

at
 a

 P
 v

al
ue

 o
f 0

.0
5 

or
 le

ss
 a

cc
or

di
ng

 t
o 

th
e 

pr
es

pe
ci

fie
d 

st
ep

‑d
ow

n 
te

st
in

g 
pr

oc
ed

ur
e 

fo
r 

gl
ob

al
 t

yp
e 

I 
er

ro
r 

co
nt

ro
l.

§ 
 U

na
dj

us
te

d 
P<

0.
00

1 
fo

r 
th

e 
co

m
pa

ri
so

n 
w

ith
 p

la
ce

bo
 a

t 
m

on
th

 3
.

¶
 

 U
na

dj
us

te
d 

P<
0.

01
 fo

r 
th

e 
co

m
pa

ri
so

n 
w

ith
 p

la
ce

bo
 a

t 
m

on
th

 3
.

‖ 
 R

es
ul

ts
 w

er
e 

as
se

ss
ed

 a
m

on
g 

pa
tie

nt
s 

w
ho

 h
ad

 a
n 

af
fe

ct
ed

 b
od

y‑
su

rf
ac

e 
ar

ea
 o

f 3
%

 o
r 

m
or

e 
at

 b
as

el
in

e 
an

d 
w

ho
 h

ad
 a

 b
as

el
in

e 
PA

SI
 s

co
re

 o
f m

or
e 

th
an

 0
.

**
  R

es
ul

ts
 w

er
e 

as
se

ss
ed

 a
m

on
g 

pa
tie

nt
s 

w
ho

 h
ad

 a
 b

as
el

in
e 

sc
or

e 
of

 m
or

e 
th

an
 0

.
††

  O
n 

th
e 

ph
ys

ic
al

 fu
nc

tio
ni

ng
 d

om
ai

n 
of

 th
e 

M
ed

ic
al

 O
ut

co
m

es
 S

tu
dy

 3
6‑

It
em

 S
ho

rt
 F

or
m

 H
ea

lth
 S

ur
ve

y 
(S

F‑
36

),
 v

er
si

on
 2

, n
or

m
‑b

as
ed

 s
co

re
s 

w
er

e 
us

ed
, w

ith
 h

ig
he

r 
sc

or
es

 in
di

ca
tin

g 
le

ss
 

im
pa

irm
en

t.19

‡
‡

  S
co

re
s 

on
 t

he
 F

un
ct

io
na

l A
ss

es
sm

en
t 

of
 C

hr
on

ic
 I

lln
es

s 
Th

er
ap

y–
Fa

tig
ue

 (
FA

C
IT

‑F
) 

sc
al

e 
ra

ng
e 

fr
om

 0
 t

o 
52

, w
ith

 h
ig

he
r 

sc
or

es
 in

di
ca

tin
g 

le
ss

 fa
tig

ue
.18

§§
 

 Th
e 

re
su

lt 
w

as
 s

ig
ni

fic
an

t 
at

 a
 P

 v
al

ue
 o

f 0
.0

5 
or

 le
ss

 a
cc

or
di

ng
 t

o 
th

e 
pr

es
pe

ci
fie

d 
st

ep
‑d

ow
n 

te
st

in
g 

pr
oc

ed
ur

e 
fo

r 
ty

pe
 I

 e
rr

or
 c

on
tr

ol
 w

ith
in

 t
he

 fa
m

ily
 o

f A
C

R
 r

es
po

ns
es

.
¶

¶
  T

he
 m

od
ifi

ed
 t

ot
al

 S
ha

rp
 s

co
re

 w
as

 n
ot

 a
ss

es
se

d 
at

 m
on

th
 3

, a
nd

 li
ne

ar
 e

xt
ra

po
la

tio
n 

ap
pl

ie
d 

at
 m

on
th

 1
2.

‖‖
  M

in
im

al
 d

is
ea

se
 a

ct
iv

ity
 w

as
 d

ef
in

ed
 a

s 
m

ee
tin

g 
fiv

e 
or

 m
or

e 
of

 th
e 

fo
llo

w
in

g 
cr

ite
ria

: z
er

o 
or

 o
ne

 te
nd

er
 o

r p
ai

nf
ul

 jo
in

t; 
ze

ro
 o

r o
ne

 s
w

ol
le

n 
jo

in
t; 

a 
PA

SI
 s

co
re

 o
f 1

 o
r l

es
s 

or
 a

n 
af

fe
ct

ed
 b

od
y‑

su
rfa

ce
 a

re
a 

of
 3

%
 o

r l
es

s;
 a

 p
at

ie
nt

’s
 a

ss
es

sm
en

t o
f a

rth
rit

is
 p

ai
n 

of
 1

5 
m

m
 o

r l
es

s 
on

 a
 v

is
ua

l‑a
na

lo
gu

e 
sc

al
e 

(r
an

ge
, 0

 to
 1

00
 m

m
, w

ith
 h

ig
he

r s
co

re
s 

in
di

ca
tin

g 
m

or
e 

pa
in

); 
a 

pa
tie

nt
’s

 a
ss

es
sm

en
t o

f g
lo

ba
l a

rth
rit

is
 

ac
tiv

ity
 o

f 2
0 

m
m

 o
r l

es
s 

on
 a

 v
is

ua
l‑a

na
lo

gu
e 

sc
al

e 
(r

an
ge

, 0
 to

 1
00

 m
m

, w
ith

 h
ig

he
r s

co
re

s 
in

di
ca

tin
g 

gr
ea

te
r d

is
ab

ili
ty

); 
a 

H
AQ

‑D
I s

co
re

 o
f 0

.5
 o

r l
es

s;
 o

r a
 L

ee
ds

 E
nt

he
si

tis
 In

de
x 

sc
or

e 
of

 1
 o

r l
es

s.

The New England Journal of Medicine 
Downloaded from nejm.org on March 8, 2021. For personal use only. No other uses without permission. 

 Copyright © 2017 Massachusetts Medical Society. All rights reserved. 



n engl j med 377;16 nejm.org October 19, 2017 1545

Tofacitinib or Adalimumab for Psoriatic Arthritis

tofacitinib group than in the placebo group 
(P<0.001 for both comparisons), and a signifi-
cantly greater decrease in the Leeds Enthesitis 
Index score in the 10-mg tofacitinib group than 
in the placebo group (P<0.001) (Table 2). Hierar-
chical statistical testing failed with regard to the 
Leeds Enthesitis Index score when the 5-mg 
dose of tofacitinib was compared with placebo, 
which prevented the testing of significance for 
tofacitinib versus placebo with regard to the 
other key secondary end points that were lower 
in the testing hierarchy. The mean change from 
baseline to month 3 in the Dactylitis Severity 
Score with the 10-mg dose of tofacitinib versus 
placebo and the mean changes from baseline to 
month 3 in the FACIT-F total score and the SF-36 
physical functioning score with the two tofaci-
tinib doses versus placebo were in the same di-
rection as the primary end points (Table 2, and 
Figs. S5 and S6 in the Supplementary Appendix); 
however, these results were not tested for signifi-
cance because of failure in the hierarchical test-
ing procedure. Changes from baseline in the 
secondary end points that were observed through 
month 12 were numerically similar to those at 
month 3 but could not be compared with placebo 
because the patients in the placebo group had 
switched to tofacitinib at month 3 (Table 2, and 
Figs. S3 through S6 in the Supplementary Appen-
dix). The percentages of patients with minimal 
disease activity are shown in Table 2, and in 
Figure S7 in the Supplementary Appendix. The 
percentages of patients who met the Psoriatic 
Arthritis Response Criteria over the course of the 
trial to month 12 are shown in Tables S3 and S5 
and Figure S7 in the Supplementary Appendix.

At month 12, the minimal mean changes 
from baseline in the modified total Sharp score 
were observed across all the trial groups, includ-
ing the groups of patients who switched from 
placebo to tofacitinib at month 3 (range of changes 
from baseline, −0.07 to 0.09). A total of 91 to 
98% of patients across all trial groups met the 
radiographic criteria for nonprogression (Table 2, 
and Fig. S8 in the Supplementary Appendix).

Safety

During the 3-month placebo-controlled period, 
the percentage of patients with adverse events 
was higher in the 5-mg tofacitinib group (39%), 
the 10-mg tofacitinib group (45%), and the 
adalimumab group (46%) than in the placebo 

group (35%) (Table 3). Serious adverse events 
occurred in 3% of the patients in the 5-mg 
 tofacitinib group, in 1% of those in the 10-mg 
tofacitinib group, in 1% of those in the adalimu-
mab group, and in 1% of those in the placebo 
group.

Over a period of 12 months, serious adverse 
events occurred in 7% of patients receiving con-
tinuous tofacitinib at a dose of 5 mg, 4% of those 
receiving continuous tofacitinib at a dose of 10 mg, 
and 8% of those receiving adalimumab, and dis-
continuations due to adverse events occurred in 
6%, 3%, and 4%, respectively (Table 3). The most 
common adverse events that occurred among 
patients receiving the 5-mg or 10-mg dose of 
tofacitinib or receiving adalimumab were naso-
pharyngitis (in 7%, 12%, and 10%, respectively), 
upper respiratory tract infection (in 9%, 11%, 
and 8%), and headache (in 5%, 11%, and 7%) 
(Table S6 in the Supplementary Appendix). One 
death due to cardiac arrest occurred during 
month 4 in a patient in the placebo group that 
switched to the 5-mg dose of tofacitinib; the 
death was adjudicated as a major adverse cardio-
vascular event.

Over a period of 12 months, serious infec-
tions were reported in four patients (Table 3), 
three of whom were receiving tofacitinib (influ-
enza, appendicitis, and pneumonia in one patient 
each) and one of whom was receiving adalimu-
mab (herpes simplex and streptococcal pyoderma). 
Herpes zoster was reported in four patients, all 
of whom were receiving tofacitinib; one case was 
adjudicated as an opportunistic infection. No cases 
of tuberculosis were reported. Three cancers 
(excluding nonmelanoma skin cancer) were re-
ported (bladder transitional-cell carcinoma [with 
onset on day 1], squamous-cell carcinoma of the 
vulva [with onset on day 11], and invasive ductal 
breast carcinoma [with onset on day 232]), and 
one event of nonmelanoma skin cancer was re-
ported (basal-cell carcinoma [with onset on day 
103]); all these events occurred in patients who 
had received tofacitinib continuously since base-
line (Table 3).

At month 3, greater reductions in the neu-
trophil count were observed with all active 
treatments than with placebo (Table S7 in the 
Supplementary Appendix). There were no report-
ed cases of confirmed decreases in lymphocyte 
counts of less than 0.5×109 cells per liter or of 
neutrophil counts of less than 1.0×109 cells per 
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liter, and there were no confirmed cases of a 
decrease from baseline in the hemoglobin level 
of more than 0.8 g per deciliter or more than 
30%. Increases from baseline to month 3 in levels 
of low-density lipoprotein cholesterol and high-
density lipoprotein cholesterol were greater in 
all active treatment groups than in the placebo 
group, and levels were generally maintained 
over the 12-month period (Table S7 in the 
Supplementary Appendix). Over the 12-month 
period, five patients who received tofacitinib 

(two of whom had switched from placebo) and 
three patients who received adalimumab had a 
confirmed aspartate aminotransferase level of 
three or more times the upper limit of the nor-
mal range, and five patients who received to-
facitinib (three of whom had switched from 
placebo) and nine who received adalimumab 
had a confirmed alanine aminotransferase lev-
el of three or more times the upper limit of the 
normal range (Table S7 in the Supplementary 
Appendix).
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Discussion

Tofacitinib provides an alternative mechanism of 
action, as compared with current treatment op-
tions for psoriatic arthritis, by targeting multiple 
stages in the inflammatory pathways by means 
of JAK inhibition. This trial showed that tofaci-
tinib at a dose of 5 mg or 10 mg was superior to 
placebo with regard to the two primary efficacy 
outcomes (rate of ACR20 response and change 

from baseline in the HAQ-DI score) at 3 months 
among patients with psoriatic arthritis who had 
not had a previous response to or could not take 
conventional synthetic DMARDs. The response 
rates for the ACR50, ACR70, and PASI75 assess-
ments with the two tofacitinib doses and the 
change in the Leeds Enthesitis Index score with 
the 10-mg dose of tofacitinib (but not with the 
5-mg dose) were superior to placebo at month 3. 
Changes from baseline through month 12 were 
numerically similar to those at month 3 in the 
two tofacitinib groups and the adalimumab 
group but could not be compared with the pla-
cebo group because of the design of the trial. 
Statistical significance regarding the changes 
from baseline in the Dactylitis Severity Score, 
the SF-36 physical functioning score, and the 
FACIT-F total score could not be tested under the 
hierarchical analysis plan, but the observed ef-
fects with tofacitinib were in the same direction 
as the primary end points. As in our trial, a 
relatively high rate of response in the placebo 
group with regard to several end points has been 
observed in other studies involving patients with 
psoriatic arthritis.21,22

There were no observed differences between 
the tofacitinib doses of 5 mg and 10 mg in effi-
cacy across the disease domains regarding pso-
riatic arthritis (peripheral arthritis, skin mani-
festations, enthesitis, and dactylitis). Neither 
tofacitinib dose differed substantially in a nu-
merical sense from adalimumab in its effects on 
the main outcomes; however, the trial was not 
designed and was not powered for statistical 
comparisons between tofacitinib and adalimu-
mab. This trial also investigated the effect of 
tofacitinib on changes in psoriatic arthritis that 
were assessed radiographically. At month 12, 
the rates of nonprogression of joint damage, 
as assessed radiographically, were more than 
90% among patients who received tofacitinib or 
adalimumab or who switched from placebo to 
tofacitinib at month 3.

Up to month 3, more adverse events were re-
ported with the active treatments than with 
placebo. Over a period of 12 months, herpes 
zoster occurred in four patients who received 
tofacitinib continuously, as compared with none 
of the patients who received placebo or adalimu-
mab. Cancers (excluding nonmelanoma skin 

Figure 2 (facing page). American College of Rheumatology 
(ACR) 20 Response Rate and Change from Baseline  
in the Health  Assessment Questionnaire–Disability  
Index (HAQ-DI) Score to Month 12.

Shown are the response rates of a 20% improvement 
from baseline in the number of tender and swollen joints 
and at least three other important domains (ACR20 re‑
sponse) (Panel A) and the least‑squares mean change in 
the HAQ‑DI score from baseline (Panel B, dashed line) 
throughout the trial to month 12 among patients who 
received 5 mg of tofacitinib, 10 mg of tofacitinib, adali‑
mumab, placebo with a switch to the 5‑mg tofacitinib 
dose at month 3, or placebo with a switch to the 10‑mg 
tofacitinib dose at month 3. Data from the placebo 
groups were pooled for the visits at or before month 3. 
HAQ‑DI scores range from 0 to 3, with higher scores 
indicating greater disability (minimal clinically impor‑
tant decrease from baseline, 0.35 points). I bars indi‑
cate ±1 SE. All the data are shown for the full analysis 
set, which included all the patients who underwent ran‑
domization and received at least one dose of tofacitinib, 
adalimumab, or placebo. The vertical line at month 3 
indicates the end of the placebo‑controlled period. Miss‑
ing data regarding the ACR20 response were imputed 
as no response (data were missing at 3 months for 
three patients in the placebo group, for four in the 
5‑mg tofacitinib group, for two in the 10‑mg tofacitinib 
group, and for six in the adalimumab group). No impu‑
tation was applied for missing HAQ‑DI data (data were 
missing at 3 months for three patients in the placebo 
group, for four in the 5‑mg tofacitinib group, for one in 
the 10‑mg tofacitinib group, and for five in the adalimu‑
mab group; in a repeated‑measures analysis, data were 
missing for one patient in the placebo group). Asterisks 
represent the compar ison with placebo, with one aster‑
isk (*) indicating an unadjusted P value of 0.05 or less, 
two asterisks (**) indicating an unadjusted P value of 
less than 0.01, and three asterisks (***) indicating an 
unadjusted P value of less than 0.001. The dagger (†) in‑
dicates that the P value was 0.05 or less for the compar‑
ison with placebo for global type I error control, accord‑
ing to the prespecified step‑down testing procedure.  
A double dagger (‡) indicates that the P value was 0.05 
or less, according to the prespecified step‑down testing 
procedure for type I error control within the ACR20 re‑
sponse time course.
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cancer) occurred in three patients who received 
tofacitinib continuously and in none of those 
who received placebo or adalimumab; two can-
cers were diagnosed within 30 days after the 
patient received the first dose of tofacitinib. One 
patient who had switched from placebo to the 
5-mg dose of tofacitinib died as a result of a 
cardiac arrest during month 4 of the trial.

In conclusion, tofacitinib at a dose of 5 mg or 
10 mg showed superior efficacy to placebo in 
several clinical domains of psoriatic arthritis at 
3 months. The rates of nonprogression, as as-

sessed radiographically, were similar across all 
the trial groups over a period of 12 months. 
The rates of adverse events were higher in the ac-
tive treatment groups than in the placebo group. 
Further studies are required in order to deter-
mine the long-term efficacy and safety of tofaci-
tinib in patients with psoriatic arthritis.
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