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ABSTRACT

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 had previously had an inadequate response to tumor necrosis factor
(TNF) inhibitors.

METHODS
In this 6-month randomized, placebo-controlled, double-blind, phase 3 trial, we ran-
domly assigned 395 patients, in a 2:2:1:1 ratio, to four regimens: 5 mg of tofacitinib
administered orally twice daily (132 patients); 10 mg of tofacitinib twice daily (132 pa-
tients); placebo, with a switch to 5 mg of tofacitinib twice daily at 3 months (66 patients);
or placebo, with a switch to 10 mg of tofacitinib twice daily at 3 months (65 patients).
Data from the patients who received placebo during the first 3 months of the trial were
pooled. The primary end points were the percentage of patients who had at least 20%
improvement according to the criteria of the American College of Rheumatology
(ACR20 response) and the change from baseline score on the Health Assessment
Questionnaire—Disability Index (HAQ-DI; scores range from 0 to 3, with higher scores
indicating greater disability) at the month 3 analysis.

RESULTS
At 3 months, the rates of ACR20 response were 50% with the 5-mg dose of tofacitinib
and 47% with the 10-mg dose, as compared with 24% with placebo (P<0.001 for both
comparisons); the corresponding mean changes from baseline in HAQ-DI score were
—0.39 and —0.35, as compared with —0.14 (P<0.001 for both comparisons). Serious
adverse events occurred in 4% of the patients who received the 5-mg dose of tofacitinib
continuously and in 6% who received the 10-mg dose continuously. Over the course of
6 months, there were four serious infections, three herpes zoster infections, one myo-
cardial infarction, and one ischemic stroke among the patients who received tofaci-
tinib continuously. Elevations of aspartate and alanine aminotransferase concentra-
tions of three or more times the upper limit of the normal range occurred in more
patients who received tofacitinib continuously than in patients who received placebo
followed by tofacitinib.

CONCLUSIONS
In this trial involving patients with active psoriatic arthritis who had had an inade-
quate response to TNF inhibitors, tofacitinib was more effective than placebo over
3 months in reducing disease activity. Adverse events were more frequent with tofaci-
tinib than with placebo. (Funded by Pfizer; OPAL Beyond ClinicalTrials.gov number,
NCT01882439.)
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SORIATIC ARTHRITIS IS A CHRONIC IN-

flammatory disease that is characterized by

peripheral arthritis, enthesitis, dactylitis,
axial disease, and skin manifestations.* Depend-
ing on the clinical manifestations of the disease,
recommended treatments, in addition to topical
and systemic treatments for skin manifestations,
include nonsteroidal antiinflammatory drugs;
conventional synthetic disease-modifying anti-
rheumatic drugs (DMARDs), such as methotrex-
ate, sulfasalazine, and leflunomide; targeted syn-
thetic DMARDs, such as phosphodiesterase-4
inhibitors and apremilast; and biologic DMARDs,
such as tumor necrosis factor (TNF) inhibitors,
interleukin-12/23 inhibitors, and interleukin-17
inhibitors.?* TNF inhibitors are the current stan-
dard of care for severe disease and specific
manifestations such as enthesitis and axial dis-
ease when conventional synthetic DMARDs are
ineffective.>®> However, the use of TNF inhibitors
is limited in patients who have an inadequate
response because of loss of efficacy or adverse
events.*

Tofacitinib is an oral Janus kinase (JAK) in-
hibitor that is under investigation for the treat-
ment of psoriatic arthritis. Tofacitinib preferen-
tially inhibits signaling through JAK3 and JAK1
with functional selectivity over JAK2.> In psori-
atic skin fibroblasts of patients with psoriatic
arthritis, tofacitinib significantly decreased ex-
pression of phosphorylated signal transducer and
activator of transcription 3 (pSTAT3), pSTATI,
and nuclear factor kB p65 and induced expres-
sion of suppressor of cytokine signaling-3 and
protein inhibitor of activated STAT3.° Inhibition
of JAKs may result in modulation of psoriatic
inflammation in articular and extraarticular lo-
cations.” We report the results of the Oral Psori-
atic Arthritis Trial (OPAL) Beyond, a randomized
phase 3 trial of tofacitinib restricted to patients
with active psoriatic arthritis who had had an in-
adequate response to at least one TNF inhibitor.

METHODS

PATIENTS

Patients were eligible for participation in the
trial if they were 18 years of age or older (>20
years of age in Taiwan), had received a diagnosis
of psoriatic arthritis at least 6 months previously,
fulfilled the Classification Criteria for Psoriatic
Arthritis (CASPAR),? had active plaque psoriasis
at screening, had active arthritis (>3 swollen and

>3 tender or painful joints) at screening and at
baseline, and had had an inadequate response to
at least one TNF inhibitor, as determined by a
lack of efficacy or the occurrence of an adverse
event that was considered by the treating physi-
cian to be related to treatment. Further details
of inclusion and exclusion criteria are provided in
the Supplementary Appendix, available with the
full text of this article at NEJM.org.

TRIAL DESIGN

OPAL Beyond was a 6-month randomized, placebo-
controlled, double-blind, multicenter, phase 3
trial that was performed at 98 multinational
centers from June 2013 through April 2016 (Ta-
ble S1 in the Supplementary Appendix). A cen-
tralized automated randomization system was
used to assign patients, in a 2:2:1:1 ratio, to one
of the following regimens: 5 mg of tofacitinib ad-
ministered orally twice daily for 6 months; 10 mg
of tofacitinib twice daily for 6 months; placebo,
with a switch to 5 mg of tofacitinib twice daily
at 3 months; or placebo, with a switch to 10 mg
of tofacitinib twice daily at 3 months. The switch
from placebo to the preassigned dose of tofaci-
tinib at 3 months was made in a blinded manner.
Tofacitinib or placebo was administered orally at
12-hour intervals; matching placebo tablets were
used to maintain the blinding. All the patients
received a stable dose of a single conventional
synthetic DMARD throughout the trial. The in-
vestigators, patients, and sponsor were unaware
of the trial-group assignments for the duration
of the trial.

TRIAL OVERSIGHT

The trial was conducted in accordance with the
International Conference on Harmonisation Good
Clinical Practice guidelines and the principles of
the Declaration of Helsinki. The trial protocol,
available at NEJM.org, and all documentation
were approved by the institutional review board
or independent ethics committee at each inves-
tigational site. All patients provided written, in-
formed consent. The trial was sponsored by
Pfizer, which provided the trial medication and
placebo. Personnel from Pfizer designed the
trial in conjunction with the principal academic
investigators. A contract research organization
(ICON) collected the trial data; the data on
outcomes and adverse events were analyzed by
personnel from Pfizer and were interpreted by
all the authors. Drafts of the manuscript were
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written by an employee of Complete Medical
Communications, who was funded by Pfizer; all
the authors participated in the writing of the
manuscript by jointly evaluating the data at each
stage of review and either drafting or critically
revising the content. Amendments to the proto-
col after commencement of the trial are detailed
in the Supplementary Appendix. The authors
vouch for the completeness and accuracy of the
data and for the fidelity of the trial to the proto-
col. The authors and the sponsor made the deci-
sion to submit the manuscript for publication.

TRIAL END POINTS
The two primary end points at 3 months were
the percentage of patients who had at least 20%
improvement according to the criteria of the
American College of Rheumatology (ACR20 re-
sponse)’ and the change in Health Assessment
Questionnaire—Disability Index (HAQ-DI) score
from baseline.”® An ACR20 response is defined
as a 20% or greater reduction from baseline in
the numbers of tender or painful joints (of 68
joints assessed) and swollen joints (of 66 joints
assessed) and improvement of 20% or more in
at least three of the following measures: the pa-
tient’s global assessment of arthritis (as measured
on a visual-analogue scale that ranges from 0 to
100 mm), the physician’s global assessment of
arthritis (as measured on a visual-analogue scale),
the patient’s assessment of arthritis pain (as
measured on a visual-analogue scale), disability
(as measured by the HAQ-DI), or the C-reactive
protein level. The HAQ-DI measures physical
function; overall scores range from 0 to 3, with
higher scores indicating greater disability. A
0.35-point decrease from baseline is considered
to be the smallest change that is clinically im-
portant for patients with psoriatic arthritis.™
Primary end points were assessed at baseline,
week 2, and months 1, 2, 3, 4, and 6.
Secondary efficacy end points, including
patient-reported outcomes, were assessed at mul-
tiple trial visits (additional details are provided
in the Supplementary Appendix). Secondary effi-
cacy end points included the percentage of pa-
tients who had at least 50% and at least 70%
improvement according to the ACR (ACR50 and
ACR70 response, respectively); scores on the com-
ponents of ACR response criteria; the percentage
of patients who had improvement in the score on
the psoriasis area-and-severity index (PASI) of at
least 75% (PASI75; PASI scores range from 0 to 72,

with higher scores indicating more severe dis-
ease),'? which was assessed among patients who
had had, at baseline, at least 3% of their body-
surface area affected by psoriasis’>* and a PASI
score greater than 0; and the percentage of pa-
tients who met Psoriatic Arthritis Response Crite-
ria, as defined in the Supplementary Appendix.’
For patients with dactylitis or enthesitis at base-
line, improvements were assessed according to
the change from baseline in the Dactylitis Sever-
ity Score (scores range from 0 to 60, with higher
scores indicating greater severity),'® Spondyloar-
thritis Research Consortium of Canada (SPARCC)
index score (scores range from 0 to 16, with
higher scores indicating more affected sites),"”
and the Leeds Enthesitis Index score (scores
range from 0 to 6, with higher scores indicating
more affected sites).”® Patient-reported outcomes
included the change from baseline in the physi-
cal functioning score on the Medical Outcomes
Study 36-Item Short-Form Health Survey version 2
(SF-36; norm-based scores were used, with higher
scores indicating better health-related quality of
life),’* in the total score on the Functional Assess-
ment of Chronic Illness Therapy—Fatigue (FACIT-F;
scores range from 0 to 52, with higher scores
indicating less fatigue),® and in scores on the
five domains of the European Quality of Life-5
Dimensions (EQ-5D) Health State Profile (scores
for each domain range from 0 to 3, with higher
scores indicating greater impairment).?! The per-
centage of patients with responses that met the
criteria for minimal disease activity*> was also
analyzed; minimal disease activity was defined
by the presence of at least five of the following
seven items: no more than one tender joint, no
more than one swollen joint, a PASI score of one
or less or a body-surface area covered by psoriasis
of 3% or less, a patient’s assessment of arthritis
pain of 15 mm or less on the visual-analogue
scale, patient’s global assessment of arthritis of
20 mm or less on the visual-analogue scale,
HAQ-DI score of 0.5 or less, and more than one
tender enthesitis site.

Safety assessments included adverse-event re-
porting, physical examinations, and clinical labo-
ratory tests. Adverse events of special interest, as
defined in the trial protocol, included serious
infection, herpes zoster infection, opportunistic
infection, Mycobacterium tuberculosis infection, can-
cers, cardiovascular events, hepatic events, inter-
stitial lung disease, and gastrointestinal perfora-
tions. Potential opportunistic infections, cancers,

N ENGLJ MED 377,16 NEJM.ORG OCTOBER 19, 2017

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.

1527



1528

The NEW ENGLAND JOURNAL of MEDICINE

cardiovascular events, and hepatic events were
adjudicated by independent expert committees
whose members were unaware of the trial-group
assignments (see the Supplementary Appendix).

STATISTICAL ANALYSIS
Details regarding the calculation of the sample
size are provided in the Supplementary Appen-
dix. Efficacy analyses included all patients who
underwent randomization and received at least
one dose of tofacitinib or placebo (full analysis
set). To control for type I error at the 5% level,
sequential hierarchical testing was performed;
for all end points, the comparison of the 10-mg
dose of tofacitinib with placebo was performed
before the comparison of the 5-mg dose of to-
facitinib with placebo (see the Supplementary
Appendix). With respect to the primary end-
point analysis at 3 months, testing of the ACR20
response rate was performed for each dose of
tofacitinib versus placebo, followed by testing
for the change in HAQ-DI score from baseline.
If both primary end points were significant, the
following key secondary end points at 3 months
were tested in hierarchical order: the PASI75 re-
sponse rate and the change from baseline in
the Leeds Enthesitis Index score, Dactylitis Sever-
ity Score, SF-36 physical functioning score, and
FACIT-F total score. The type I error was con-
trolled globally for the primary end points and
the key secondary end points. Testing was
planned to stop at the first instance at which
statistical significance was not reached in the
hierarchical sequence. Additional hierarchies were
applied to the ACR family responses at the
month 3 analysis (with the 10-mg tofacitinib
dose and then the 5-mg dose compared with
placebo with respect to the ACR20 response, fol-
lowed by ACR50 response and then ACR70 re-
sponse) and to the ACR20 responses at each
study visit (with the 10-mg tofacitinib dose and
then the 5-mg dose compared with placebo with
respect to the ACR20 response at 3 months, fol-
lowed by 2 months, 1 month, and 2 weeks).
Statistical significance was declared if a compari-
son passed the test according to the prespecified
hierarchical testing procedure. All P values are
two-sided. For all trial end points, 95% confi-
dence intervals for the difference from placebo
are provided in Table S2 in the Supplementary
Appendix.

Binary end points were compared with the
use of the normal approximation for the differ-

ence in binomial proportions, with an imputa-
tion of no response for missing values (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 repeated-measures model that in-
cluded trial group, visit, interaction of the trial
group by visit, geographic location, and baseline
value as fixed effects. The model used a common
unstructured variance—covariance matrix, without
imputation for missing data. Supportive analyses
for the primary end points are described in the
Supplementary Appendix. In the analyses of re-
sults 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 this model. In
the analyses of results through month 6 (includ-
ing all postbaseline data through month 6), the
placebo-to-tofacitinib sequences were kept sepa-
rate; the results from month 4 through month 6
are from this model. The response rate or least-
squares mean change from baseline was deter-
mined for each trial group at each visit through
month 6; the comparisons between each active
treatment and placebo were made at each visit
through month 3 (comparison with placebo was
not applicable after month 3, because all patients
received active treatment after this visit). Safety
data were summarized descriptively for all pa-
tients who received at least one dose of tofaci-
tinib or placebo (safety analysis set, which was
equivalent to the full analysis set in this trial).

RESULTS

PATIENTS

Of 546 patients screened, 395 underwent ran-
domization, of whom 394 received at least one
dose of tofacitinib or placebo; 131 were assigned
to receive the 5-mg dose of tofacitinib continu-
ously, 132 to receive the 10-mg dose of tofaci-
tinib continuously, 66 to receive placebo with a
switch to the 5-mg dose of tofacitinib after
3 months, and 65 to receive placebo with a switch
to the 10-mg dose of tofacitinib after 3 months
(Fig. 1). The demographic and disease character-
istics of the patients at baseline were similar
across the groups, with the exception of the
mean number of tender or painful joints, for
which a significant difference was seen across
trial groups and was highest in the group that
was assigned to receive the 10-mg dose of tofaci-
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546 Patients were assessed for eligibility

151 Were

395 Underwent randomization

excluded

1 Withdrew

66 Were assigned to receive
placebo, with a switch to
tofacitinib, 5 mg twice daily

65 Were assig
placebo, witl
tofacitinib, 10

ned to receive
h a switch to
mg twice daily

131 Were assigned to receive
tofacitinib, 5 mg twice daily

132 Were assigned to receive

tofacitinib, 10 mg twice daily

10 Discontinued

4 Had insufficient
clinical response

2 Had medication error
without associated
adverse event

2 Withdrew

1 Had adverse event
related to placebo
or trial drug

1 Had adverse event

9 Discontinued

2 Had insufficient
clinical response

3 Withdrew

1 Had protocol violation

2 Had adverse event
related to placebo
or trial drug

1 Had adverse event not
related to placebo or

9 Discontinued

1 Had insufficient
clinical response

1 Withdrew

2 Had protocol violation

3 Had adverse event
related to trial drug

2 Had adverse event
not related to trial drug

21 Discontinued

4 Had insufficient
clinical response

4 Withdrew

2 Had protocol violation

1 Was withdrawn owing
to pregnancy

8 Had adverse event
related to trial drug

2 Had adverse event not
related to trial drug

not related to placebo
or trial drug

trial drug

56 (85%) Completed
the trial

56 (86%) Completed
the trial

122 (93%) Completed
the trial

111 (84%) Completed
the trial

who received the 10-mg dose of tofacitinib.

Figure 1. Screening, Randomization, and Follow-up of the Patients.
Patients in the two placebo groups switched to the assigned tofacitinib dose at month 3 in a blinded manner. Numbers of patients who

discontinued the trial drug or placebo are shown through the end of the trial at 6 months. Through the first 3 months, the trial drug or
placebo was discontinued in 15 patients who received placebo, 5 patients who received the 5-mg dose of tofacitinib, and 10 patients

tinib continuously (Table 1, and Table S3 in the
Supplementary Appendix).

EFFICACY

At 3 months, the rates of ACR20 response were
50% with the 5-mg dose of tofacitinib and 47%
with the 10-mg dose of tofacitinib, as compared
with 24% with placebo (P<0.001 for both com-
parisons), and the corresponding mean changes
in HAQ-DI score from baseline were —0.39 and
—0.35, as compared with —0.14 (P<0.001 for both
comparisons) (Table 2 and Fig. 2, and Fig. S1 in
the Supplementary Appendix). The rate of ACR20
response was significantly higher with the 5-mg
and 10-mg doses of tofacitinib than with placebo
at week 2 (P=0.005 and P=0.001, respectively)

N ENGLJ MED 377;16

(Fig. 2). The changes from baseline in these end
points at 6 months were numerically similar to the
changes at 3 months in the continuous tofaci-
tinib groups, but the changes could not be com-
pared with placebo at 6 months because all the
patients received active treatment after 3 months.
The rates of ACR20 response were numerically
higher among patients who had had fewer inad-
equate responses to TNF inhibitors; however,
the change from baseline in HAQ-DI score was
similar in all subgroups defined according to the
number of TNF inhibitors that had failed in the
patients owing to an inadequate response. Im-
provements in ACR component scores at 6 months
were consistent with the findings for the primary
end point of ACR20 response. (Additional details
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Table 1. Baseline Demographics and Clinical Characteristics of Patients.*

Tofacitinib, Tofacitinib,
Placebo 5 mg 10 mg
Baseline Variable (N=131)7 (N=131) (N=132)
Patient demographics
Age —yr 49.0+12.6 49.5%12.3 51.3+10.9
Female sex — no. (%) 30 (61) 64 (49) 74 (56)
White race — no. (%) 118 (90) 121 (92) 124 (94)
Disease characteristics
Duration of psoriatic arthritis — yr 9.4:8.1 9.6+7.6 9.1:6.8
HAQ-DI scoref 1.3+0.8 1.3+0.7 1.4+0.6
Leeds Enthesitis Index
Score >0 — no. (%) 93 (71) 83 (63) 99 (75)
Mean score 2.8+1.6 3.0+1.6 3.4+1.8
Dactylitis Severity Score|
Score >0 — no. (%) 63 (48) 66 (50) 65 (49)
Mean score 6.8+5.7 7.8+9.9 9.5+8.2
Swollen-joint count (of 66 joints assessed) — no. 10.5+9.0 12.1+10.6 12.8+11.2
Tender- or painful-joint count (of 68 joints assessed) — no. 19.8+14.9 20.5+13.0 25.5+17.5
Elevated high-sensitivity CRP — no. (%)** 80 (61) 85 (65) 82 (62)
Affected body-surface area 23% — no. (%) 86 (66) 80 (61) 81 (61)
Median PASI score (range) T 7.1 (1.6-66.0) 7.6 (0.6-32.2) 8.8 (0.8-41.6)
Day 1 oral glucocorticoid use — no. (%) 31 (24) 37 (28) 25 (19)
Concomitant use of conventional synthetic DMARD up to
3 mo —no. (%)
Methotrexate 101 (77) 98 (75) 91 (69)
Leflunomide 9(7) 12 (9) 14 (11)
Sulfasalazine 20 (15) 21 (16) 24 (18)
Otheriy 1(Q1) 2(2) 1(1)
Methotrexate dose on day 1 — mg per wk{§ 14.1+4.3 14.7+4.4 14.1+4.6
No. of previous TNF inhibitors 1.5+0.8 1.7+1.0 1.6+0.9
Previous use of other biologic agents in addition to TNF 11 (8) 11 (8) 14 (11)
inhibitors — no. (%)
SF-36 physical functioning scoreqq 34.0£11.0 33.5+10.4 32.1+9.9
FACIT-F total score| | 27.5£11.6 26.1£12.2 26.1+10.3

Plus—minus values are means +SD. Analyses were performed in the safety analysis set, which included all patients who received at least
one dose of tofacitinib or placebo (equivalent to the full analysis set in this trial). Unadjusted P values were determined with the use of
the chi-square test for categorical variables and the Kruskal-Wallis test for continuous variables. A significant difference among trial groups
was observed with respect to the mean number of tender or painful joints (unadjusted P=0.03); all other between-group differences were
not significant. DMARD denotes disease-modifying antirheumatic drug, and TNF tumor necrosis factor.

The data in the pooled placebo group were combined from the two groups of patients who received placebo during the first 3 months.
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.
Scores on the Leeds Enthesitis Index range from 0 to 6, with higher scores indicating more affected sites. A score greater than 0 indicates
the presence of enthesitis. The mean score was determined among the patients who had a score higher than 0.

The Dactylitis Severity Score is on a scale from 0 to 60, with higher scores indicating greater severity. A score greater than 0 indicates the
presence of dactylitis. The mean score was determined among the patients who had a score higher than 0.

* An elevated level of high-sensitivity C-reactive protein (CRP) was defined as a level of more than 2.87 mg per liter.

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

i1 Other DMARDs included hydroxychloroquine and chloroquine.

)

The maximum permitted dose of methotrexate was 20 mg per week.

99 Norm-based scores were used for the physical functioning scores on the Medical Outcomes Study 36-Item Short-Form Health Survey (SF-36)

version 2; higher scores indicate better health-related quality of life.
Scores on the Functional Assessment of Chronic Iliness Therapy—Fatigue (FACIT-F) range from 0 to 52, with higher scores indicating less
fatigue.

1530 N ENGL) MED 377,16  NEJM.ORG OCTOBER 19, 2017

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.




TOFACITINIB FOR PSORIATIC ARTHRITIS

12801 SW-QT 2y Ul asuodsal g/YDV 01 1adsal yum pajiey Sunsay
[eD1YDJRISIH "sasuodsal ¥V JO A|ILUe) ay3 UlylMm [0J3u0d Jouid | 2dAy Joy aunpadoud Zunsal umop-dals payidadsaid ayy 03 3uipiodde s$3) 10 GO'0 JO AN|BA d B Je JuediIudis sem 3 nsal ay|
‘syjuow ¢ 1e 0gade|d yum uosuedwod ay) Joj TO'Q UBYL SSI| JO anjeA d pajsnipeun ue je jJuedyiudis sem 3jnsal ay |
"0 ueys Jay31y 210ds auljaseq e pey oym sjualied Juowe passasse auam S} Nsay
"0 uey 1ay31y 2102S |SYd BUI|9SE] B PEY OYM PUE SUI[3SE] 1B 21O 10 9%¢ JO BIIER 3DBNS-APOq paldayje Ue pey oym sjuaijed Suolie passasse alam s)nsay
‘dnou3 qiuiioejol Sw-g ayy ul asuodsal G/|Syd O}
10adsau yim pajiey Sunsay [edIYdIBISIH “|0J3U0D Jouid | adA [BqO|3 1o} ainpadoid Buiisay umop-dals payinadsaid ayy 01 Suipiodde $S3] 40 GO0 JO AN|eA d B 1B JUBdLIUSIS SEM }jNSal By |
‘syjuow ¢ je ogade|d yyum uosliedwod ayy 4oy TOO'0 UBYY SSI| JO anjeA d paisnipeun ue je juedyiudis sem 3jnsal ay |

'sanjeA 3uissiw 4o} uoienduwi INoyIM sainseaw pajeadal 10) [SPOLU PaxiLL B JO SISEQ Y} UO Paje|ndjed 2JaM SUBSLW Saienbs-1sea Juawileal;
01 asuodsal ou pey aABY 0} PaJapPISU0D a1am (G/|SYd) 21095 [SYd Y1 Ul Juawanoidwl 956/ Joj pue sasuodsal 0/yDY PUB OSYDIY 404 SanjeA SUISSIW Yim sjuslied "sasuodsal ¥y jo
Ajiwey ays uiynm Jousad | adAy 1oy joa3u0d 01 3unsay [ediydaelaly 03 193[qns aiam (K|aA1pdadsal ‘sasuodsal 0Z¥DY PUB 0SYDY) BLSIID YOV 3yl 01 Suipiodde 940/ pue 90§ Jo sjuawanoid
-W1 Jo syuawssasse ayy Suipiedas syulod pua Aoediys Aiepuodas ay] ‘dnoid qiunidejor 3w-g ayy ui suaited z Joy Suissiw aiom elep ‘¢ yiuow y3nodyl auljaseq woly a103s |q-OvH

1 a8ueyp Jo sisAjeue sainsealw-pajeadal sy ul 210ds |g-OyH uo elep Suissiw loj paijdde sem uoneindwi oN “(dnoid qiunicejoy 3w-oT ay3 ul ZT pue ‘dnoad qiunioejol Sw-g ayy

ut 7 ‘dnou3 oqgaoe|d pajood ay; ul GT a4am syuow ¢ e asuodsal OzyDY Uo elep 3uissiw yum sjualred Jo siaquinu ay3) JuawWIeas] 0] asuodsaluou se painduwil asam asuodsai 0zydY
uo ejep Suissi|y ‘|aAs] uratoid aA1dEaI-D 40 ‘(]g-OVH Yt Aq painseaw se) Ajjiqesip ‘(ajeas andojeue-|ensia e uo painseaw se) uled siuyle jo Juawssasse s uaned ay; ‘(ajeds ando)
-BUEB-|ENSIA B UO P2INSE3W SB) SILIYLE JO JUaWISsasse [eqo|d s, ueidisAyd ay) ‘(a|eas anSojeue-|ensiA e U0 painseaw Se) SilIYLEe Jo JuUawWssasse [eqo|d s,juaied ay) :sainseaw Suimoj|oy
a1 Jo 924y1 15e9| 1B Ul JUaWAoIdWI 907 & pue (passasse sjulof 99 Jo) siulof usjjoms pue (passasse sjulof g9 Jo) sjulof |njured 1o Jopud] JO SIALUNU BY] Ul SUI|ISEQ WO} UOIDNPaI 1D
-189.3 10 9407 B SE pauyap sem (ssuodsal 0zydY) £Sojorewnayy jo 539)|0D uedIAWY Y] JO BLIIID 3yl 0} Sulpiodde asuodsal 907 ¥ 4044d | 9dA1 |eqO|3 o) [0J3u0D 0] Bullsay |edlydle
-131Yy 01 123[gns aiam sjuiod pua Adedie Aiepuodas A9y ay1 pue siulod pua Adediyye Arewnid ay] "0gade|d 1o qiu1lIDBJO] JO 9SOP SUO ISEI| 1B PIAIIIAI PUEB UOIBZILUOPUEL JUSMIDPUN OYM
sjuaned y6¢ JO 195 SISA|eue [|n) 3yl ul pawlopad aiam sasAjeuy "elep 9|qe|leAe Yyiim sjualied Jo Jaquinu Yyl aJe S19ydeIq Ul SaN[eA 9y "JSF SUBIW Salenbs-1sea| aie sanjeA snuiw—sn|d

(#1) 61 (12) 8¢ (81) 71 (s1) 01 (¢1) 2z (01) €1
(0€) 6€ (8¢) oS (s¢) €z (z¢) 12 2] (0€) 6€ (sT) 61
[eT1] [zz1l [og] [og] [yl [z11]
60729 6'0F1°L €175'8 €179/ 8070, 8°070°¢
[et1] [tz1l log] [og] [yl [z11]
80¥6°€ 8'0F1'S 179G T176°S L'070°S L0FLT
[ss] [19] [o7] [s7] [¥ol [sg]
6'070'9- 8'070'9- BT € TFr G- L'0FTS- 8076’1~
8] [£/] [1¥] [3¢] l6/] [zs]
70791~ 0¥ 1- €0FE T~ €0Fy I~ T0FE'T- T0¥5°0-
(9v) 18/1¢ (v€) 08/12 (z€) vr/v1 (92) zv/11 (12) 08/41 (1) 98/z1
[zt1] [zz1l [9g] [og] Lzl [z11]
S0'0FrE 0~ SO'0FFY 0~ LO0FTY 0~ L0°0F87°0~ S0°0F6£°0- SO'0FKI 0~
(6%) 59 (09) 82 (¥s) s¢ (05) €€ £1(0s) 59 (¥ 1€
(zeT=N) (t1eT=N) (59=N) (99=N) (te1=N) (1€1=N)
3w ot Swg 3w ot 3w g Swg 0qgade|d
‘quunpeyo | ‘quuiejo] ‘quunpeyo | ‘quunejo | ‘quuideyo |

01 0gqade|d 0} 0gade|d
ON 91V ON €Y

(9) "ou — asuodsai g/ yDV
(%) "ou — asuodsai 05YOV
sjuiod pua Aoediye Kiepuodss JaY10

4-11DvA4
31 UO 2405 |B10] Ul dUI|aseq woi) a3ueyD

2.402s 3uiuonduny
|ed1sAyd 9¢-4S u1 auljaseq wouy a3ueyd

24025
Auuanas siijk1oeQ Ul BuljesEq W0} a8uey)

4005 xapu|
SI}ISaYIUT SPaaT ul auljaseq wouy d3ueyd

§(9%) ou |e101/-0u — asuodsai 5/ |Svd
sjuiod pus £oediyo Kiepuodas Koy

auljaseq woJj 21035 |g-OvH ul a8ueyd

(9%) "ou — asuodsal YDV
sjuiod pus Aoediye Kiewiid

d|qeuep

#"SYIUO\ 9 puE SYIUO\ € 18 Sawo0dInQ parioday-juaited pue sjuiod pug Adeduyy3 “z a|qeL

1531

NEJM.ORG OCTOBER 19, 2017

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

N ENGLJ MED 377;16

Copyright © 2017 Massachusetts Medical Society. All rights reserved.




The NEW ENGLAND JOURNAL of MEDICINE

—e— Placebo

Placebo, with switch  --e- Placebo, with switch
to tofacitinib, 5 mg to tofacitinib, 10 mg

Tofacitinib, 5 mg  —#~ Tofacitinib, 10 mg

A ACR20 Response

Patients with ACR20 Response
(%)

70+

60

504

40

304 ek

20

10+

0

0

B Change in HAQ-DI Score

Change from Baseline Score

0.0

-0.1-

-0.2-

-0.3-

~0.4-

-0.5-

Month

1532

are provided in Figs. S2 and S3 in the Supple-
mentary Appendix.)

The 5-mg and 10-mg doses of tofacitinib were
superior to placebo at 3 months with respect to
the ACR50 (P=0.003 and P=0.007, respectively),
but not the ACR70, response rates (Table 2). The
10-mg dose of tofacitinib, but not the 5-mg dose,
was superior to placebo with respect to the rate
of PASI75 response at 3 months (P<0.001) (Ta-
ble 2). Because the comparison between the 5-mg
dose of tofacitinib and placebo with respect to
PASI75 response was not significant, the hierar-
chical testing scheme dictated that the compari-
sons between tofacitinib and placebo were not
tested for significance with respect to the other
key secondary end points that were lower in
the testing hierarchy. (Additional details on the
ACR50 and ACR70 response rates are provided
in Fig. S4, on the PASI75 response rate in Fig. S5,
and on the Psoriatic Arthritis Response Criteria

N ENGL ) MED 377;16

Figure 2. American College of Rheumatology (ACR)
20 Response and Change from Baseline in Health
Assessment Questionnaire—Disability Index (HAQ-DI)
Score through 6 Months.

Shown are the response rates with respect to ACR20,
which is defined as a 20% reduction from baseline in
the number of tender or swollen joints and a 20% im-
provement in at least three other important domains
(Panel A), and the least-squares mean change in the
HAQ-DI score from baseline (Panel B) through 6 months
among patients who received 5 mg of tofacitinib twice
daily, 10 mg of tofacitinib twice daily, placebo with a
switch to the 5-mg tofacitinib dose at 3 months, and
placebo with a switch to the 10-mg tofacitinib dose at
3 months. Data from the placebo groups were pooled
for visits at or before 3 months. HAQ-DI scores range
from 0 to 3, with higher scores indicating greater disabil-
ity (minimal clinically important change from baseline,
0.35 points). I bars indicate standard errors. All data shown
are for the full analysis set, which included all patients
who underwent randomization and received at least one
dose of tofacitinib or placebo. The vertical line at 3 months
indicates the end of the placebo-controlled period. Miss-
ing data regarding the ACR20 response were imputed
as no response (at 3 months, data were missing for 15
patients in the pooled placebo group, for 7 patients in the
5-mg tofacitinib group, and for 12 patients in the 10-mg
tofacitinib group). No imputation was applied for missing
HAQ-DI data (at 3 months, data were missing for 14 pa-
tients in the pooled placebo group, for 7 patients in the
5-mg tofacitinib group, and for 12 patients in the 10-mg
tofacitinib group; in a repeated-measures analysis, data
were missing for 2 patients in the 5-mg tofacitinib group).
Asterisks represent the comparison with placebo, with
one asterisk (*) 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 (**%*) in-
dicating an unadjusted P value of less than 0.001. A
dagger (7) indicates that the P value was 0.05 or less
for the comparison with placebo for global type I error
control, according to the prespecified step-down test-
ing procedure. A double dagger (i) indicates that the
P value was 0.05 or less, according to the prespecified
step-down testing procedure for type | error control
within the ACR20 response time course.

response rate in Fig. S5 and Tables S2 and S4 in
the Supplementary Appendix.)

At 3 months, the mean changes from base-
line in the Leeds Enthesitis Index score, Dactyli-
tis Severity Score, FACIT-F total score, and SF-36
physical functioning score with the two tofaci-
tinib doses versus placebo could not be tested
for statistical significance but were in the same
direction as the findings for the primary end
points (Table 2, and Figs. S6 and S7 in the Supple-
mentary Appendix). The mean changes from base-
line in the Leeds Enthesitis Index score, Dactyli-
tis Severity Score, FACIT-F total score, and SF-36
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physical functioning score at 6 months among
the patients in the continuous tofacitinib groups
were numerically similar to the mean changes
from baseline at 3 months (Table 2, and Table
S4 and Figs. S4 through S6 in the Supplemen-
tary Appendix). At 3 months, the percentages of
patients who had responses that met the criteria
for minimal disease activity were 23% in the 5-mg
tofacitinib group, 21% in the 10-mg tofacitinib
group, and 15% in the pooled placebo group
(Table S4 in the Supplementary Appendix).

SAFETY

During the 3-month placebo-controlled period,
the rate of reported adverse events was higher
among the patients who received the 5-mg dose
of tofacitinib (55%) and among those who re-
ceived the 10-mg dose of tofacitinib (53%) than
among those who received placebo (44%); the
corresponding rates of reported serious adverse
events were 1%, 2%, and 2% (Table 3). Over the
6-month trial period, adverse events were re-
ported by 71% of the patients who received the
5-mg dose of tofacitinib continuously, by 73% of
the patients who received the 10-mg dose of
tofacitinib continuously, by 61% of patients who
received placebo followed by the 5-mg dose of
tofacitinib, and by 58% of the patients who re-
ceived placebo followed by the 10-mg dose of
tofacitinib (Table 3). The rate of serious adverse
events and the rate of discontinuation of the
trial drug or placebo because of adverse events
were higher among the patients who received
the 10-mg dose of tofacitinib continuously (6%
and 8%, respectively) than among those who
received the 5-mg dose of tofacitinib continuously
(4% and 4%, respectively), those who received
placebo followed by the 5-mg dose of tofacitinib
(3% and 3%, respectively), and those who re-
ceived placebo followed by the 10-mg dose of
tofacitinib (2% and 5%, respectively). The most
common adverse events among the four trial
groups were upper respiratory tract infection
(9% in the continuous 5-mg tofacitinib group, 5%
in the continuous 10-mg tofacitinib group, 6% in
the group that received placebo followed by 5-mg
tofacitinib, and 11% in the group that received
placebo followed by 10-mg tofacitinib), nasophar-
yngitis (11%, 9%, 6%, and 2%, respectively), and
headache (8%, 9%, 5%, and 6%, respectively)
(Table S5 in the Supplementary Appendix). Seri-
ous infections were reported by four patients who
received tofacitinib. Nonserious cases of herpes

zoster infection were reported by three patients
who received tofacitinib; one case was adjudicated
as an opportunistic infection (three dermatomes
affected) (Table 3). Two cardiovascular events
were adjudicated as major adverse cardiovascular
events — a myocardial infarction in a patient
who received the 5-mg dose of tofacitinib con-
tinuously and an ischemic stroke in a patient
who received the 10-mg dose of tofacitinib con-
tinuously (Table 3). No deaths, cancers, gastroin-
testinal perforations, interstitial lung disease, or
cases of M. tuberculosis infection were reported.

At 3 months, changes from baseline were
similar across all trial groups with respect to
hemoglobin and lymphocyte counts; dose-depen-
dent changes with tofacitinib were observed with
respect to neutrophil and platelet counts and
creatinine, creatine kinase, and lipid values (low-
density lipoprotein [LDL] and high-density lipo-
protein [HDL] cholesterol and triglycerides) (Table
S6 in the Supplementary Appendix). Although
early elevations in LDL and HDL cholesterol levels
were noted, the levels did not increase further
after month 3 through month 6 (except in patients
who received placebo during the first 3 months).
Overall, three patients were withdrawn from the
trial because of laboratory criteria mandated in
the protocol — two patients in the continuous
10-mg tofacitinib group (one had a confirmed
absolute neutrophil count of <1.0x10° cells per
liter [withdrawn after month 3] and one had a
confirmed positive pregnancy test result [with-
drawn before month 3]) and one patient who
received placebo during the first 3 months
(confirmed absolute lymphocyte count of <0.5x10°
cells per liter; withdrawn before month 3). Over
6 months, elevations in aspartate and alanine
aminotransferase levels greater than the upper
limit of the normal range were observed in 30%
and 32%, respectively, of the patients who re-
ceived tofacitinib throughout the trial; elevations
in aspartate and alanine aminotransferase levels
of 3 or more times the upper limit of the normal
range were observed in two and four patients,
respectively (Table S6 in the Supplementary Ap-
pendix). No cases of drug-induced liver injury
were reported.

DISCUSSION

In this phase 3 study of patients with active pso-
riatic arthritis who had had an inadequate re-
sponse to one or more TNF inhibitors, tofaci-
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tinib was superior to placebo with respect to both
primary end points (ACR20 response and change
from baseline in HAQ-DI score) at 3 months.
Improvements from baseline in ACR20 response
with tofacitinib, as compared with placebo, were
observed as early as week 2. The heterogeneous
nature of psoriatic arthritis requires that mul-
tiple clinical end points be assessed, including
peripheral arthritis, skin manifestations, enthesi-
tis, and dactylitis. The 10-mg dose of tofacitinib,
but not the 5-mg dose, was superior to placebo
in treating skin manifestations. The higher rate
of PASI75 response observed among the patients
who received the 10-mg dose of tofacitinib than
among those who received the 5-mg dose was
similar to the response observed in two studies
of tofacitinib in patients with plaque psoriasis
who had not previously received a TNF inhibitor,
as well as in those who had.? The changes in
scores from baseline with respect to enthesitis,
dactylitis, physical functioning, and fatigue could
not be declared to be statistically significant ac-
cording to the hierarchical testing scheme, but the
observed effects of tofacitinib were in the same
direction as the results for the primary end points.

Previous treatment with one or more TNF
inhibitors had failed in all trial patients. Patients
had previously received, on average, more than
one TNF inhibitor or other (non-INF inhibitor)
biologic DMARD, which indicates that they may
have had disease that was difficult to treat; how-
ever, 50 to 60% of the patients who received to-
facitinib had an ACR20 response by the end of
the trial, 32 to 38% had an ACR50 response, and
15 to 21% had an ACR70 response. Comparable
data for other treatments, such as interleukin-
12/23 and interleukin-17 inhibition, showed that
the rate of ACR20 response at week 24 was
35.6% with ustekinumab, as compared with
14.5% with placebo,?* and the rates were 14.7%,
29.7%, and 45.5% with 75-mg, 100-mg, and 150-
mg doses of secukinumab, respectively, as com-
pared with 14.3% with placebo.”

Over 3 months, serious infections and herpes
zoster infections were more common among the
patients who received tofacitinib than among the
patients who received placebo. Over 6 months,
the frequency of serious adverse events and dis-
continuation because of adverse events were high-
er among the patients who received the 10-mg
dose of tofacitinib than among those who re-
ceived the 5-mg dose of tofacitinib. Elevations in
lipid and liver enzyme levels and cases of herpes
zoster infections and serious infections were
more common among the patients who received
tofacitinib than among those who received pla-
cebo; these findings are similar to those in
previous trials with tofacitinib.?6

The 6-month duration of this study is not long
enough to assess safety and long-term efficacy
of tofacitinib in patients with psoriatic arthritis.
A 12-month phase 3 trial of tofacitinib in pa-
tients with psoriatic arthritis who had not previ-
ously received a TNF inhibitor and who had had
an inadequate response to conventional synthetic
DMARDs has been conducted, and the results
are reported in this issue of the Journal.** An
open-label extension study that involves eligible
patients from our trial and the trial by Mease
et al.* is ongoing (ClinicalTrials.gov number,
NCT01976364).

In conclusion, among patients with active
psoriatic arthritis who had had an inadequate
response to TNF inhibitors, the twice-daily doses
of 5 mg and 10 mg of tofacitinib were superior
to placebo over 3 months in reducing the num-
ber of inflamed joints, lowering HAQ-DI scores,
and improving physical function. There were,
however, higher rates of adverse events among
the patients who received tofacitinib than among
the patients who received placebo up to 3 months.

Supported by Pfizer.

Disclosure forms provided by the authors are available with
the full text of this article at NEJM.org.
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