
ORIGINAL ARTICLE

Tofacitinib in psoriatic arthritis patients: skin signs and
symptoms and health-related quality of life from two
randomized phase 3 studies
J.F. Merola,1,* K.A. Papp,2 P. Nash,3 J. Gratac�os,4 W.H. Boehncke,5,6 D. Thac�i,7 D. Graham,8 M-A. Hsu,8

C. Wang,8 J. Wu,8 P. Young9

1Brigham and Women’s Hospital, Harvard Medical School, Boston, MA, USA
2Probity Medical Research and K Papp Clinical Research Inc, Waterloo, ON, Canada
3Department of Medicine, Griffith University, Brisbane, QLD, Australia
4Servicio de Reumatolog�ıa, Hospital Universitari Parc Taul�ı Sabadell, Barcelona, Spain
5Division of Dermatology and Venereology, Geneva University Hospitals, Geneva, Switzerland
6Department of Pathology and Immunology, Faculty of Medicine, University of Geneva, Geneva, Switzerland
7Institute and Comprehensive Center for Inflammation Medicine, University of L€ubeck, L€ubeck, Germany
8Pfizer Inc, Groton, CT, USA
9Pfizer Inc, Collegeville, PA, USA

*Correspondence: J.F. Merola. E-mail: jfmerola@bwh.harvard.edu

Abstract
Background Psoriatic arthritis (PsA) is a chronic, systemic immune-mediated inflammatory musculoskeletal disease.

The onset of dermatologic symptoms often precedes rheumatic manifestations. Tofacitinib is an oral Janus kinase inhibi-

tor for the treatment of PsA that has been shown to improve dermatologic symptoms in patients with PsA.

Objectives To investigate the efficacy of tofacitinib in improving dermatologic endpoints in adult patients with active

PsA.

Methods This analysis included data from two placebo-controlled, double-blind, phase 3 studies in patients with active

PsA and an inadequate response (IR) to ≥1 conventional synthetic disease-modifying antirheumatic drug (csDMARD)

who were tumor necrosis factor inhibitor (TNFi)-na€ıve (OPAL Broaden; NCT01877668) or an IR to ≥1 TNFi (OPAL Beyond;

NCT01882439). Patients had active plaque psoriasis at screening and received a stable dose of one csDMARD during

the study. Patients were randomized to tofacitinib 5 mg twice daily (BID), 10 mg BID, adalimumab 40 mg subcutaneous

injection once every 2 weeks (OPAL Broaden only) or placebo (to Month 3). Dermatologic endpoints: Psoriasis Area and

Severity Index (PASI) total score; PASI90 overall; PASI75 and PASI90 by baseline PASI severity; Physician’s Global

Assessment of Psoriasis; Nail Psoriasis Severity Index; Dermatology Life Quality Index total and sub-dimension scores;

Itch Severity Item; and Patient’s Global Joint and Skin Assessment-Visual Analog Scale-Psoriasis question.

Results In patients with active PsA, including those stratified by mild or moderate/severe dermatologic symptoms,

greater improvements from baseline and percentage of responders were observed in tofacitinib-treated patients vs. pla-

cebo for the majority of analyzed dermatologic endpoints at Months 1 and 3, and improvements were maintained to

Month 12 in OPAL Broaden and Month 6 in OPAL Beyond. Similar effects were observed in adalimumab-treated patients

vs. placebo in OPAL Broaden across dermatologic endpoints.

Conclusions Tofacitinib provides a treatment option for patients with active PsA, including the burdensome dermato-

logic symptoms of PsA.

Received: 6 November 2019; revised: 28 February 2020; Accepted: 16 March 2020

Conflicts of interest
J. F. Merola is a consultant and/or investigator for AbbVie, Aclaris, Almirall, Biogen, Celgene, Dermavant, Eli Lilly, EMD

Sorono, GSK, Incyte, Janssen, Kyowa Kirin Co, Leo Pharma, Merck Research Laboratories, Novartis, Pfizer Inc,

Samumed, Sanofi Regeneron, Sun Pharma and UCB; and is a member of the Burrage Capital Management Boston

Advisory Board. K.A. Papp has received personal fees and grant/research support from and has acted as a consultant,

speaker and advisory board member for AbbVie, Akros, Amgen, Anacor, Arcutis, Astellas, Avillion, Baxalta, Biopharm,

Boehringer Ingelheim, Botanix, Bristol-Myers Squibb, Can-Fite Biopharma, Celgene, Coherus, Dermavant, Dermira, Dow

The copyright line for this article was changed on 19 August 2020 after original online publication

© 2020 The Authors. Journal of the European Academy of Dermatology and Venereology published by John Wiley & Sons Ltd
on behalf of European Academy of Dermatology and Venereology

JEADV 2020, 34, 2809–2820

This is an open access article under the terms of the Creative Commons Attribution-NonCommercial License, which permits use,
distribution and reproduction in any medium, provided the original work is properly cited and is not used for commercial purposes.

DOI: 10.1111/jdv.16433 JEADV

mailto:
http://creativecommons.org/licenses/by-nc/4.0/


Pharma, Eli Lilly, EMD Serono, Galderma, Genentech, Gilead, Glenmark, GSK, Incyte, InflaRX GmbH, Janssen, Kyowa

Hakko Kirin, Leo Pharma, MedImmune, Meiji Seika Pharma, Merck (MSD), Merck-Serono, Mitsubishi Pharma, Moberg

Pharma, Novartis, Pfizer Inc, PRCL Research, Regeneron, Roche, Sanofi, Genzyme, Sumitomo Dainippon, Sun Pharma,

Takeda, UCB and Valeant (Bausch Health). P. Nash has received grant/research support from, has acted as a consultant

and has participated in speaker’s bureaus for Pfizer Inc; and has received honoraria as a consultant or speaker for Abb-

Vie, Bristol-Myers Squibb, Celgene, Eli Lilly, Gilead, Janssen, MSD, Novartis, Roche, Sanofi and UCB. J. Gratac�os has

received grant/research support from, has acted as a consultant and has participated in speaker’s bureaus for Pfizer Inc.

W.H. Boehncke has received honoraria as a consultant or speaker for Almirall, Bristol-Myers Squibb, Celgene, Eli Lilly,

Janssen-Cilag, LEO Pharma, Novartis, Pfizer Inc and UCB; and has received a research grant from Pfizer Inc. D. Thac�i
has acted as a consultant, investigator and speaker and has participated in advisory boards for AbbVie, Almirall, Amgen,

Biogen Idec, Bristol-Myers Squibb, Celgene Corp, Janssen-Cilag, LEO Pharma, Lilly, MSD, Novartis, Pfizer Inc, Regen-

eron, Sanofi and UCB; and has received research/educational grants from AbbVie, Novartis and Celgene Corp.

D. Graham, M-A. Hsu, C. Wang, J. Wu and P. Young are employees of Pfizer Inc and hold stock/stock options in

Pfizer Inc.

Funding sources
This study was sponsored by Pfizer Inc.

Introduction
Psoriatic arthritis (PsA) is a chronic, systemic immune-mediated

inflammatory musculoskeletal disease, and symptoms can

include peripheral arthritis, enthesitis, dactylitis, spondylitis, and

skin and nail psoriasis,1,2 all of which can impact health-related

quality of life (HRQoL).3 PsA occurs in up to 30% of patients

with psoriasis4—cutaneous signs and symptoms often precede

skeletal manifestations, with the onset of psoriasis commonly

occurring around 10 years prior to arthritic symptoms.4

Considering the multi-domain nature of PsA, efficacy across a

range of both clinical measures and patient-reported outcomes

(PROs) is a requisite for an effective treatment. As new treat-

ments for PsA emerge, further investigations into their efficacy

on dermatologic outcome measures are warranted.

Tofacitinib is an oral Janus kinase inhibitor for the treatment

of PsA. The efficacy and safety of tofacitinib 5 mg twice daily

(BID; recommended dosage)5,6 and 10 mg BID has been

demonstrated in placebo-controlled, double-blind, phase 3 trials

of up to 12 months’ duration in adult patients with active

PsA.7,8 In OPAL Broaden, patients were tumor necrosis factor

inhibitor (TNFi)-na€ıve and had an inadequate response (IR) to

≥1 conventional synthetic disease-modifying antirheumatic drug

(csDMARD).7 In OPAL Beyond, patients had an IR to ≥1 TNFi

therapy.8 In both trials, a key secondary study endpoint was

improvement of 75% or more from baseline in the Psoriasis

Area and Severity Index (PASI75) among patients with at least

3% of their body surface area (BSA) affected and a PASI score

>0 at baseline.7,8 The percentage of patients achieving PASI75

response at Month 3 was significantly greater for both tofacitinib

doses and adalimumab vs. placebo in OPAL Broaden and was

significantly greater for tofacitinib 10 mg BID and numerically

greater for tofacitinib 5 mg BID vs. placebo in OPAL Beyond.7,8

While tofacitinib is not approved for psoriasis in most countries

(only in Russia), it has also previously shown efficacy for

improvement in dermatologic endpoints in phase 3 and long-

term extension studies in patients with psoriasis9–12 and nail

psoriasis.13

This analysis reports the efficacy of tofacitinib for additional

dermatologic endpoints and dermatology-related PROs, using

data from the PsA trials OPAL Broaden and OPAL Beyond.7,8

Methods

Study design
This analysis included data from two global, phase 3, random-

ized controlled trials. OPAL Broaden (NCT01877668) was a 12-

month study in TNFi-na€ıve patients with active PsA and IR to

≥1 csDMARD.7 Patients were randomized 2 : 2 : 2 : 1 : 1 to

receive tofacitinib 5 mg BID, tofacitinib 10 mg BID, adali-

mumab 40 mg subcutaneous (SC) injection once every 2 weeks

(Q2W), placebo advancing to tofacitinib 5 mg BID at Month 3

or placebo advancing to tofacitinib 10 mg BID at Month 3.

OPAL Beyond (NCT01882439)8 was a 6-month study in patients

with active PsA and IR to ≥1 TNFi. Patients were randomized

2 : 2 : 1 : 1 to receive tofacitinib 5 mg BID, tofacitinib 10 mg

BID, placebo advancing to tofacitinib 5 mg BID at Month 3 or

placebo advancing to tofacitinib 10 mg BID at Month 3 (data

only shown for placebo to Month 3). Patients were required to

receive a stable dose of one csDMARD (e.g. methotrexate,

leflunomide or sulfasalazine) during both studies.

Patients
Details of eligibility criteria for OPAL Broaden and OPAL

Beyond have been published previously.7,8 Briefly, patients were

required to have signs and symptoms consistent with a ClASsifi-

cation criteria for Psoriatic ARthritis (CASPAR) diagnosis of
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PsA for ≥6 months, active arthritis (≥3 tender/painful and ≥3
swollen joints) at screening and baseline, and active plaque pso-

riasis at screening (diagnosed or confirmed by a dermatologist

or rheumatologist). No minimum affected BSA was required.

Studies were conducted in accordance with the Declaration of

Helsinki and the Good Clinical Practice Guidelines, along with

applicable local country regulations and laws. The study proto-

cols were approved by the Institutional Review Boards and/or

Independent Ethics Committee at each center. All patients pro-

vided written informed consent.

Dermatologic endpoints
This study reports both prespecified and post hoc analyses of

dermatologic endpoints at Months 1, 3, 6, 9 and 12 (OPAL

Broaden), and Months 1, 3 and 6 (OPAL Beyond) (see Table 1

for endpoints included in the analyses).

Dermatology-related patient-reported outcomes
Dermatology-related PROs were assessed at Months 1, 3, 6, 9

and 12 (OPAL Broaden), and Months 1, 3 and 6 (OPAL

Beyond). HRQoL endpoints included in this analysis are pre-

sented in Table 1.

Statistical analysis
For efficacy analyses, all subjects in the full analysis set (FAS; all

patients randomized who received ≥1 dose of study drug,

including injection [adalimumab or placebo] in OPAL Broaden)

were included, unless otherwise stated for some endpoints in

which subjects meeting specified baseline criteria in the FAS

were included. Safety events were analyzed using the safety anal-

ysis set, which was the same as the FAS. Treatment comparisons

for binary endpoints at each time point were analyzed using the

normal approximation for the difference in binomial propor-

tions with non-responder imputation for missing values, except

for the analysis of minimum clinically important difference

(MCID, ≥5 points) for change from baseline in Dermatology

Life Quality Index (DLQI) total score. No imputation for miss-

ing values was performed for descriptive statistics by treatment.

Treatment comparisons for continuous endpoints were analyzed

using repeated measures models with no imputation for missing

values. The repeated measures model included the fixed effects

of treatment, visit, treatment-by-visit interaction, geographic

region and baseline value. A common unstructured variance-co-

variance matrix was used. Results up to Month 3 were based on

a model including data up to Month 3 with the two placebo

Table 1 Prespecified and post hoc dermatologic and dermatology-related PRO endpoints included in the analysis

Prespecified endpoint/analysis Post hoc endpoint/analysis

Dermatologic

• LSM percentage change from baseline in PASI total score†

• LSM change from baseline in PGA-PsO§

• LSM change from baseline in NAPSI¶

• Percentage of patients with PASI90†

• PASI75 and PASI90 by baseline PASI severity†,‡

• LSM change from baseline in PASI total score†

• Percentage of patients achieving PGA-PsO response††

Dermatologic-related PROs

• LSM change from baseline in DLQI total score‡‡

• LSM change from baseline in ISI§§

• LSM change from baseline in PGJS-VAS-PsO†††

• LSM change from baseline in DLQI total score among patients with
baseline BSA ≥3% and baseline PASI >0‡‡

• LSM change from baseline in DLQI sub-dimensions

• LSM change from baseline in DLQI question on skin symptoms¶¶

• Percentage of patients achieving MCID for improvement from
baseline in DLQI‡‡‡

• Percentage of ISI responders§§§

• Percentage of patients with ≥30%, ≥50% or ≥70% improvement
from baseline in PGJS-VAS-PsO†††

BSA, body surface area; DLQI, Dermatology Life Quality Index; ISI, Itch Severity Item; LSM, least squares mean; MCID, minimum clinically important
difference; NAPSI, Nail Psoriasis Severity Index; PASI, Psoriasis Area and Severity Index; PASI75, improvements from baseline in PASI ≥75%; PASI90,
improvements from baseline in PASI ≥90%; PGA-PsO, Physician’s Global Assessment of Psoriasis; PGJS-VAS-PsO, Patient’s Global Joint and Skin
Assessment-Visual Analog Scale-Psoriasis question; PRO, patient-reported outcome.
†Among patients with baseline BSA ≥3% and baseline PASI >0.
‡As stratified by baseline PASI >0 to ≤10 (mild) or baseline PASI >10 (moderate–severe).
§Among patients with baseline PGA-PsO >0.
¶Among patients with baseline NAPSI >0 (based on one target fingernail affected).
††Percentage of patients achieving PGA-PsO response, defined as a score of 0 (clear)/1 (almost clear) on a 0–4 scale and ≥2-point improvement from
baseline in patients with baseline PGA-PsO ≥2.
‡‡DLQI total score ranges from 0 to 30, with a higher score indicating greater impact on quality of life.23
§§Among patients with baseline ISI >0. Scores range from 0–10, where 0 = no itching and 10 = worst possible itching.14
¶¶DLQI question #1 on skin symptoms: ‘Over the last week, how itchy, sore, painful or stinging has your skin been?’.23
†††Patients were asked to place a mark on a 0–100 mm line to indicate their response to the question ‘In all the ways your psoriasis affects you, how would
you rate the way in which you felt over the past week?’ (0 = excellent and 100 = poor).
‡‡‡Defined as improvement from baseline ≥5 points24 among patients with baseline DLQI total score >0, BSA ≥3% and PASI >0.
§§§Based on improvements from baseline of ≥2, ≥3 or ≥4, among patients with baseline ISI >0.
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Figure 1 PASI90 and PASI75 response rates by baseline PASI severitya,b (SE): (a) PASI90 (overall); (b) PASI90 (baseline PASI >0 to
≤10)c; (c) PASI90 (baseline PASI >10)d; (d) PASI75 (baseline PASI >0 to ≤10)c; and (e) PASI75 (baseline PASI >10)d. aAssessed in patients
with baseline BSA ≥3% and PASI >0. bPost hoc analysis. *Nominal P ≤ 0.05; **P < 0.01; ***P < 0.001 vs. placebo. cBaseline PASI >0
to ≤10, mild disease severity. dBaseline PASI >10, moderate–severe disease severity. Dashed lines indicate the end of the placebo-con-
trolled period (Month 3). For (a), treatment comparisons with placebo at Months 1 and 3 were based on normal approximation of the dif-
ference in binomial proportions. Missing responses were imputed as non-response at all time points. Patients included in the analysis
had baseline BSA ≥3% and PASI >0, and patient numbers were the same across visits. In OPAL Broaden, the numbers of unique patients
were 82, 70, 77 and 82 for tofacitinib 5 mg BID, tofacitinib 10 mg BID, adalimumab 40 mg SC Q2W and placebo, respectively. In OPAL
Beyond, the numbers of unique patients were 80, 81 and 86 for tofacitinib 5 mg BID, tofacitinib 10 mg BID and placebo, respectively. For
(b)–(e), no imputation was performed as these were descriptive only. N is the number of patients evaluable at each visit in each subgroup.
BID, twice daily; BSA, body surface area; PASI, Psoriasis Area and Severity Index; PASI75, ≥75% improvement from baseline in PASI;
PASI90, ≥90% improvement from baseline in PASI; Q2W, once every 2 weeks; SC, subcutaneous; SE, standard error.
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treatment sequences (placebo advancing to tofacitinib 5 mg or

10 mg BID), combined into a single placebo group. Results after

Month 3 were based on another model including all data up to

end of study with the two placebo sequences separate (the results

of the two placebo treatment sequences after Month 3 were not

reported). For all endpoints, nominal P values for the compar-

ison between active treatments and placebo up to Month 3 are

presented without adjustment for multiplicity.

Results

Patients
Overall, 816 randomized and treated patients from OPAL

Broaden (n = 422) and OPAL Beyond (n = 394) were included

in this analysis. Patient demographics and baseline disease

characteristics have been published previously and were mostly

similar across treatment groups in both studies.7,8 In OPAL

Broaden and OPAL Beyond, respectively, 73.9% and 62.7% of

patients had ≥3% affected BSA, median PASI scores were 6.5

and 7.9 (among patients with baseline BSA ≥3% and PASI

>0), 78.4% and 70.3% of patients had nail psoriasis (≥1
affected nail), 43.1% and 41.1% had mild disease severity, and

21.8% and 20.3% had moderate disease severity based on the

PGA-PsO.

Dermatologic patient baseline characteristics are shown in

Table 2.

Dermatologic efficacy endpoints
In both studies, the percentage of patients achieving PASI90

increased to Month 3 with tofacitinib, with significant differences

vs. placebo at Month 1 for tofacitinib 5 mg BID in OPAL Broaden

(P < 0.001) and for tofacitinib 10 mg BID in OPAL Beyond

(P ≤ 0.05) (Fig. 1a). No differences were observed for adali-

mumab vs. placebo at Month 1 (Fig. 1a). PASI90 response rates

at Month 3 were greater for tofacitinib 5 mg BID, tofacitinib

10 mg BID and adalimumab vs. placebo (P < 0.01, P < 0.001

and P ≤ 0.05, respectively) in OPAL Broaden and for tofacitinib

10 mg BID vs. placebo (P ≤ 0.05) in OPAL Beyond (Fig. 1a).
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For all active treatment groups, PASI90 response rates

increased from Month 3 to the end of each study (Fig. 1a). In

OPAL Broaden, the percentages of patients achieving PASI90

were similar between both tofacitinib doses and adalimumab in

the total patient population.

At Month 12 in OPAL Broaden, PASI90 response rates in

patients with baseline PASI >0 to ≤10 were 55.6%, 61.0% or

35.7%, in patients who received tofacitinib 5 mg BID, tofacitinib

10 mg BID or adalimumab, respectively; comparatively, in

patients with baseline PASI >10, response rates were 36.8%,

62.5% or 64.3%, respectively (Fig. 1b,c). At Month 6 in OPAL

Beyond, PASI90 response rates in patients with baseline PASI >0
to ≤10 were 27.1% and 45.2% in patients who received tofaci-

tinib 5 and 10 mg BID, respectively; comparatively, in patients

with baseline PASI >10, response rates were 18.5% and 20.7%,

respectively (Fig. 1b,c).

The percentage of patients achieving PASI75 have been

reported previously for the total population.7,8 In both studies,

the percentage of patients with baseline PASI >0 to ≤10 or base-

line PASI >10 achieving PASI75 were numerically higher with all

active treatments vs. placebo at Month 1 and Month 3 (except

tofacitinib 5 mg BID in OPAL Beyond at Month 3 in patients

with baseline PASI >0 to ≤10) (Fig. 1d,e). Improvements in

PASI75 response rates continued to increase to each study end

for both baseline severities and were generally higher at study

end than PASI90 response rates (Fig. 1b–e).
In OPAL Broaden, the percentage of patients with baseline

PASI >0 to ≤10 achieving PASI75 were numerically higher for

tofacitinib 10 mg BID vs. adalimumab (Fig. 1d). After Month

3, PASI75 response rates in the baseline PASI >10 subgroup

were similar for tofacitinib 10 mg BID and adalimumab, and

both were numerically higher than tofacitinib 5 mg BID

(Fig. 1e). Least squares mean (LSM) % changes from baseline

and LSM changes from baseline in PASI total score are

reported in the online supplemental appendix (Table S1, Sup-

porting Information).

A greater percentage of patients achieved PGA-PsO response at

Month 1 and Month 3 with both tofacitinib doses in both studies,

and with adalimumab vs. placebo at Month 3 in OPAL Broaden

(all P ≤ 0.05; Fig. 2). In all active treatment groups, the percentage

of patients achieving PGA-PsO response increased from Month 3

to study end in both OPAL Broaden and OPAL Beyond (Fig. 2).

PGA-PsO response rates in both studies were numerically greater

with tofacitinib 10 mg BID compared with tofacitinib 5 mg BID at

each time point (Fig. 2). Greater LSM changes from baseline in

PGA-PsO were seen at Month 1 and Month 3 with both tofacitinib

doses in both studies, and with adalimumab vs. placebo in

OPAL Broaden (all P < 0.01), and improvements were maintained

to study end (Fig. S1, Supporting Information).

While all active treatment groups demonstrated improve-

ments to end of study in LSM change from baseline in Nail Pso-

riasis Severity Index (NAPSI), differences between tofacitinib or

adalimumab and placebo did not achieve statistical significance

at Month 3 in either study (Fig. 3).

Dermatology-related patient-reported outcomes
Greater LSM changes from baseline in DLQI total score were

seen at Month 1 and Month 3 with both tofacitinib doses vs. pla-

cebo in both studies (all P ≤ 0.05), and with adalimumab vs.

placebo at Month 3 in OPAL Broaden (P ≤ 0.05; Fig. 4).

Improvements in DLQI total score were maintained up to

Month 12 in OPAL Broaden and Month 6 in OPAL Beyond

(Fig. 4). At all time points, tofacitinib 10 mg BID demonstrated

numerically greater LSM changes from baseline in DLQI total

score vs. tofacitinib 5 mg BID and adalimumab in OPAL

Broaden; tofacitinib 5 mg BID demonstrated similar improve-

ments to adalimumab. LSM changes from baseline on DLQI

sub-dimensions and DLQI question #1 on skin symptoms are

reported in the online supplemental appendix (Fig. S2, Support-

ing Information).

Greater LSM changes from baseline in DLQI total score in

patients with baseline BSA ≥3% and PASI >0 were seen at

Month 1 and Month 3 with both tofacitinib doses in both stud-

ies, and with adalimumab vs. placebo at Month 3 in OPAL

Broaden (all P ≤ 0.05; Table S2, Supporting Information).

The percentage of patients achieving the MCID (≥5 points) in
change (improvement) from baseline in DLQI total score at

Month 3 was higher with both doses of tofacitinib and adali-

mumab vs. placebo in OPAL Broaden (all P < 0.001) and OPAL

Beyond (both P ≤ 0.05) (Table S3, Supporting Information).

Greater LSM changes (improvement) from baseline in Itch

Severity Item (ISI) were seen at Month 1 and Month 3 with both

tofacitinib doses in both studies (all P < 0.001), and with adali-

mumab vs. placebo in OPAL Broaden (P ≤ 0.05); improvements

in ISI were maintained up to Month 12 in OPAL Broaden and

Month 6 in OPAL Beyond (Fig. 5a). A greater percentage of

patients achieved an ISI response (defined as an improvement

from baseline ≥4 units) at Month 1 and Month 3 with both tofaci-

tinib doses in both studies vs. placebo (all P < 0.01; Fig. 5b). In

OPAL Beyond, LSM changes from baseline in ISI and percentage

of patients achieving an ISI response were numerically greater

with tofacitinib 10 mg BID compared with tofacitinib 5 mg BID.

Similar results were observed with an ISI response threshold of ≥2
or ≥3 units (Fig. S3, Supporting Information). Note that the clini-

cally important difference has been defined as 1.48.14 The percent-

age of responders with an improvement from baseline on ISI in

≥2, ≥3 or ≥4 units was greater with adalimumab vs. placebo at

Month 3 in OPAL Broaden (all P ≤ 0.05; Fig. 5b; Fig. S3, Sup-

porting Information).

Greater LSM change (improvement) from baseline in

Patient’s Global Joint and Skin Assessment-Visual Analog Scale-

Psoriasis question (PGJS-VAS-PsO) was seen at Months 1 and 3

with both tofacitinib doses in both studies (all P < 0.001), and

with adalimumab vs. placebo in OPAL Broaden (P < 0.01)
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(Table S4, Supporting Information). The percentage of patients

with ≥30%, ≥50% and ≥70% improvement from baseline in

PGJS-VAS-PsO vs. placebo at Months 1 and 3 were greater with

both tofacitinib doses in both studies (all P ≤ 0.05), and with

adalimumab vs. placebo in OPAL Broaden (all P ≤ 0.05)

(Table S5, Supporting Information).
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Figure 2 PGA-PsO response ratesa,b (SE) among patients with baseline PGA-PsO ≥2. aPGA-PsO response is defined as a score of 0
(clear)/1 (almost clear) on a 0–4 scale and ≥2-point improvement from baseline in patients with baseline PGA-PsO ≥2. bPost hoc analysis.
*Nominal P ≤ 0.05; **P < 0.01; ***P < 0.001 vs. placebo. Dashed lines indicate the end of the placebo-controlled period (Month 3).
Treatment comparisons with placebo at Months 1 and 3 were based on normal approximation of the difference in binomial proportions.
Missing responses were imputed as non-response. The numbers of patients included in the analysis were the same across visits. In
OPAL Broaden, the numbers of unique patients were 71, 71, 67 and 74 for tofacitinib 5 mg BID, tofacitinib 10 mg BID, adalimumab
40 mg SC Q2W and placebo, respectively. In OPAL Beyond, the numbers of unique patients were 87, 89 and 85 for tofacitinib 5 mg BID,
tofacitinib 10 mg BID and placebo, respectively. BID, twice daily; PGA-PsO, Physician’s Global Assessment of Psoriasis; Q2W, once
every 2 weeks; SC, subcutaneous; SE, standard error.
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Safety
Safety data have been previously reported for OPAL Broaden7

and OPAL Beyond8 and are summarized briefly in the online

supplemental appendix.

Discussion
Using data from two phase 3 trials of tofacitinib in patients with

active PsA (OPAL Broaden and OPAL Beyond), this analysis

explored the efficacy of tofacitinib across a range of dermato-

logic outcomes and also assessed the effects of treatment by

stratification of baseline severity.

The primary objectives of OPAL Broaden and OPAL Beyond

were both met at Month 3; the primary trial publications

reported that tofacitinib 5 and 10 mg BID were efficacious in

reducing rheumatic signs and symptoms (American College of

Rheumatology 20 [ACR20] response) and improving physical

functioning (change from baseline in Health Assessment Ques-

tionnaire–Disability Index [HAQ-DI]) score over 3 months.7,8

A significantly higher rate of PASI75 response with tofacitinib

vs. placebo at Month 3 was also reported for both trials, with the

exception of the 5 mg dose in OPAL Beyond (P > 0.05).7,8 The

endpoints assessed in these trials represent PsA core domains.15

Skin disease activity is also considered a PsA core domain and,

while tofacitinib has demonstrated efficacy in patients with pso-

riasis9–12 and nail psoriasis,13 it is not approved for the treat-

ment of psoriasis and further investigations in PsA are required.

Due to the heterogeneous presentation of PsA, it is critical

that treatments are effective in controlling the range of signs and

symptoms that can be experienced.4 The symptomatic burden of

PsA can negatively impact the physical and mental health of a

patient, resulting in worse HRQoL.4,16 Additionally, the presence

of both active joint and skin disease in PsA has been associated

with a more severe overall disease state, worse patient-centered

outcomes and increased healthcare resource utilization vs.

patients with joint symptoms only.17 For example, patients with

both skin and joint involvement had a significantly higher cur-

rent level of pain, a greater number of concomitant conditions

and a higher number of PsA symptoms overall, including fati-

gue, compared to patients who had only joint involvement.

Therefore, the effective treatment of joint and skin symptoms is

necessary in order to improve HRQoL in patients with PsA and

active psoriasis.18 The Multinational Assessment of Psoriasis and

Psoriatic Arthritis (MAPP) Survey reported that in US patients

with PsA, itching was second only to pain/swelling of the joints

as the most important factor for contributing to disease sever-

ity.19 Furthermore, a recent cross-sectional patient survey

reported that skin symptoms have a substantial emotional bur-

den on patients, including feelings of shyness, embarrassment,

shame and guilt.20

According to the 2018 American College of Rheumatology/

National Psoriasis Foundation (ACR/NPF) guideline for the

treatment of PsA, a treat-to-target approach is recommended for

patients with active PsA and should be based on a shared deci-

sion-making between the patient and their physician, with con-

sideration of the impact of symptoms across the domains,

including dermatologic and rheumatologic.21 An online survey

found that for patients with symptoms of psoriatic disease, the

most bothersome item was painful, inflamed or broken skin,
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Figure 4 LSM (SE) change from baseline in DLQI total scorea. aPrespecified analysis. *Nominal P ≤ 0.05; **P < 0.01; ***P < 0.001 vs.
placebo. Dashed lines indicate the end of the placebo-controlled period (Month 3). In the analyses of change from baseline in DLQI total
score through the first 3 months, the two placebo-to-tofacitinib sequences were combined into a single placebo group (pooled placebo
group); the results through Month 3 are from a repeated measures model. For results after Month 3, the two placebo-to-tofacitinib
sequences were separate in another repeated measures model (data not shown). No imputation was applied for missing values. In OPAL
Broaden, the numbers of unique patients included in the repeated measures model were 106, 104, 106 and 104 for tofacitinib 5 mg BID,
tofacitinib 10 mg BID, adalimumab 40 mg SC Q2W and placebo, respectively (same across all visits). In OPAL Beyond, the numbers of
unique patients included in the repeated measures models were 128, 130 and 129 for tofacitinib 5 mg BID, tofacitinib 10 mg BID and
placebo, respectively (same across all visits). Δ, change from baseline; BID, twice daily; DLQI, Dermatology Life Quality Index; LSM, least
squares mean; Q2W, once every 2 weeks; SC, subcutaneous; SE, standard error.
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followed closely by joint pain, soreness or tenderness, in contrast

to dermatologists and rheumatologists,22 suggesting that the suc-

cessful treatment of dermatologic symptoms is a priority for

patients, in addition to their rheumatologic symptoms. There-

fore, there is a need to investigate how current therapies for PsA

contribute to patient-reported improvements of dermatologic

symptoms.

Our results found that tofacitinib demonstrated improve-

ments in PASI75 and PASI90 response rates in patients with

both mild and moderate/severe skin disease, as well as improve-

ments in PASI total score (LSM % change from baseline and

LSM change from baseline) vs. placebo at Month 1 and Month

3. Both tofacitinib doses also demonstrated improvements in

PGA-PsO and HRQoL (assessed by DLQI), as well as improve-

ments in itch (LSM change or improvements from baseline of

≥2, ≥3 or ≥4 units in ISI) and HRQoL associated with itchy

and painful skin (as assessed by DLQI question #1 on skin

symptoms) up to Month 3. Improvements in dermatologic
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Figure 5 ISI in patients with baseline ISI >0, (a) LSM (SE) change from baselinea; (b) ISI response rate (≥4 units)b,c. aPrespecified analysis.
bPost hoc analysis. cResponders were patients with a ≥4 unit improvement from baseline. ISI score range 0–10, where 0 = no itching and
10 = worst possible itching. *Nominal P ≤ 0.05; **P < 0.01; ***P < 0.001 vs. placebo. Dashed lines indicate the end of the placebo-con-
trolled period (Month 3). For (a), in the analyses of change from baseline in ISI through the first 3 months, the two placebo-to-tofacitinib
sequences were combined into a single placebo group (pooled placebo group); the results through Month 3 are from a repeated mea-
sures model. For results after Month 3, the two placebo-to-tofacitinib sequences were separate in another repeated measures model
(data not shown). No imputation was applied for missing values. In OPAL Broaden, the numbers of unique patients included in the
repeated measures model were 96, 93, 93 and 91 for tofacitinib 5 mg BID, tofacitinib 10 mg BID, adalimumab 40 mg SC Q2W and pla-
cebo, respectively. In OPAL Beyond, the numbers of unique patients included in the repeated measures models were 109, 120 and 114
for tofacitinib 5 mg BID, tofacitinib 10 mg BID and placebo, respectively. For (b), in the ISI responder analysis, treatment comparisons
with placebo at Months 1 and 3 were based on normal approximation of the difference in binomial proportions. Missing response was
imputed as non-response. The numbers of patients included in the analysis were the same across visits. In OPAL Broaden, the numbers
of unique patients were 97, 93, 93 and 92 for tofacitinib 5 mg BID, tofacitinib 10 mg BID, adalimumab 40 mg SC Q2W and placebo,
respectively. In OPAL Beyond, the numbers of unique patients were 111, 122 and 115 for tofacitinib 5 mg BID, tofacitinib 10 mg BID and
placebo, respectively. Δ, change from baseline; BID, twice daily; ISI, Itch Severity Item; LSM, least squares mean; Q2W, once every
2 weeks; SC, subcutaneous; SE, standard error.
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symptoms were sustained up to Month 12 in OPAL Broaden

and Month 6 in OPAL Beyond. Similar effects were observed

with adalimumab vs. placebo in OPAL Broaden across these

endpoints. Some differences between tofacitinib doses were

observed. For example, in OPAL Beyond, tofacitinib 10 mg

BID was associated with greater improvements compared with

tofacitinib 5 mg BID across the dermatologic endpoints

reported in this analysis, and in OPAL Broaden, a lower PASI75

response in patients with baseline PASI >10 was observed with

tofacitinib 5 mg BID compared with tofacitinib 10 mg BID.

There were some limitations to this analysis. Due to the study

designs, comparisons with placebo were limited to the 3-month

placebo-controlled portion of the phase 3 studies. There was

hierarchical testing in both OPAL Broaden and OPAL Beyond

(see online supplemental appendix). Of the hierarchy, one skin

endpoint (PASI75 response rate at Month 3) was included. With

respect to PASI75 response, the comparison between tofacitinib

5 mg and 10 mg BID vs. placebo met statistical significance in

OPAL Broaden, whereas only the comparison between tofaci-

tinib 10 mg BID vs. placebo and not tofacitinib 5 mg BID vs.

placebo was significant in OPAL Beyond. No other dermatologic

endpoints were included in the hierarchical testing. Although

numerical similarities and differences are reported, it should be

noted that OPAL Broaden was not designed and was not pow-

ered for statistical comparisons between tofacitinib and adali-

mumab. Additionally, as some of the analyses were post hoc,

without adjustment for multiplicity, this limits their interpreta-

tion. Finally, the PASI endpoint lacks sensitivity when BSA is

<10%, which may mean that improvements were underesti-

mated.

Conclusion
In conclusion, this analysis of dermatologic endpoints from

OPAL Broaden and OPAL Beyond found that in patients with

active PsA and IR to csDMARDs or TNFi, tofacitinib improved

dermatologic signs and symptoms and dermatology-related

quality of life vs. placebo at Month 3. Improvements in PASI75

and PASI90 were observed regardless of baseline dermatologic

disease severity. Importantly, clinically meaningful improve-

ments in dermatologic endpoints were sustained to the end of

each study. These data confirm that tofacitinib provides a treat-

ment option for patients with active PsA including burdensome

dermatologic symptoms.
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