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Abstract

Introduction Tofacitinib is an oral Janus kinase inhibitor for the treatment of psoriatic arthritis (PsA).

Objective Our objective was to compare the incidence rates (IRs) of adverse events in tofacitinib clinical trials and real-world
observational data for alternative treatments.

Methods The tofacitinib “dose-comparison cohort” included months 0-12 of two phase III studies (tofacitinib 5 [n=238]
and 10 [n=236] mg twice daily [BID]); the “all-tofacitinib comparison cohort” (n="783) included two phase III and one
ongoing long-term extension study (data cutoff May 2016). An “observational comparison cohort” (n=15799) comprised
patients initiating a conventional synthetic disease-modifying antirheumatic drug (DMARD), biologic DMARD, or apremi-
last in the US Truven MarketScan database from 2010 to 2015. IRs for serious infections (SIEs; requiring hospitalization),
herpes zoster (HZ), malignancies (excluding non-melanoma skin cancer [NMSC]), NMSC, and major adverse cardiovascular
events (MACE) across cohorts were qualitatively compared.

Results IRs (patients with events/100 patient-years) for SIEs were similar between the tofacitinib dose-comparison cohort
(5 mg BID: 1.3; 10 mg BID: 2.0) and the observational comparison cohort (1.1-7.9; treatment dependent). The tofacitinib
dose-comparison cohort had a higher rate of HZ (5 mg BID: 2.0; 10 mg BID: 2.7) than did the observational comparison
cohort (0.8-2.0). IRs for NMSC were generally lower in the all-tofacitinib comparison cohort (0.5) than in the observational
comparison cohort (0.4-6.0). IRs for MACE, malignancies excluding NMSC, and NMSC were similar between cohorts.
Conclusion In patients with PsA, tofacitinib had a safety profile similar to that of other systemic therapies in real-world
settings, except for the risk of HZ, a known risk of tofacitinib.

Trial Registration ClinicalTrials.gov: NCT01877668; NCT01882439; NCT01976364.

In patients with active psoriatic arthritis (PsA), the safety
profile of tofacitinib was generally consistent with that of
other therapies in real-world settings.

Tofacitinib was associated with a higher risk for herpes
zoster than were most other PSA therapies.

- - ] - - No new risks were identified compared with those
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1 Introduction

Psoriatic arthritis (PsA) is an immune-mediated systemic
inflammatory disease with multiple disease manifestations,
including peripheral arthritis, enthesitis, dactylitis, spondy-
litis, and skin and nail psoriasis [1]. Treatment recommen-
dations for patients with PsA from the European League
Against Rheumatism [2] and the Group for Research and
Assessment of Psoriasis and Psoriatic Arthritis [1] vary
according to adverse prognostic risk factors, disease mani-
festations, and responsiveness to prior treatment. Current
approved treatments for PsA include nonsteroidal anti-
inflammatory drugs, conventional synthetic disease-modi-
fying antirheumatic drugs (csDMARD:s), biologic DMARDs
(bDMARD:s), and the targeted synthetic DMARD (tsD-
MARD) apremilast [1-3]. There are safety concerns with
most established therapies for PsA [4], including gastroin-
testinal adverse events (AEs), hepatotoxicity, opportunistic
infections (OIs) including tuberculosis, serious infections
(SIEs), malignancy, and—in rare instances—bone marrow
toxicity [5-9].

Tofacitinib is an oral Janus kinase inhibitor for the treat-
ment of PsA. We describe the safety profile of tofacitinib in
PsA, using pooled data from two phase III [10, 11] and one
ongoing long-term extension (LTE) study [12], and compare
the incidence rates (IRs) for AEs of special interest from the
tofacitinib PsA clinical program with those from observa-
tional data for other PsA treatments using data from the US
Truven MarketScan database.

2 Methods
2.1 Study Design

Safety data for patients in two global phase III studies
(OPAL Broaden [NCTO01877668] [10] and OPAL Beyond
[NCTO01882439] [11]) and one LTE study (OPAL Balance
[NCTO01976364] [12]) were pooled for analysis.

OPAL Broaden and OPAL Beyond, studies of 12- or
6-months duration, respectively, have been described previ-
ously [11, 12]. Briefly, both were double-blind, placebo-
controlled, parallel-group studies in patients with active
PsA. Patients in OPAL Broaden were tumor necrosis factor
inhibitor (TNFi) naive and had an inadequate prior response
to one or more csDMARD. Patients in OPAL Beyond had
an inadequate response to one or more prior TNFi. In both
studies, patients were randomized to receive tofacitinib
5 mg twice daily (BID), tofacitinib 10 mg BID, placebo
advancing to tofacitinib 5 mg BID after 3 months, or pla-
cebo advancing to tofacitinib 10 mg BID after 3 months. In
both studies, patients received one background csDMARD.
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In OPAL Broaden, patients were also randomized to receive
adalimumab 40 mg subcutaneously every 2 weeks (Q2W).

OPAL Balance [12] is an ongoing, open-label LTE study
(database not locked) that enrolled patients who had par-
ticipated in OPAL Broaden or OPAL Beyond. Data up to 10
May 2016 were included in the current analysis, including
up to 3 years of tofacitinib exposure per patient. Upon entry,
all patients received tofacitinib 5 mg BID. Tofacitinib dose
could be increased to 10 mg BID at the investigator’s discre-
tion after 1 month and could be decreased from 10 mg BID
to 5 mg BID for safety reasons at any time.

2.2 Tofacitinib Clinical Trial Cohorts

Three analysis cohorts were defined (Fig. 1): (1) the
tofacitinib “placebo-controlled cohort” comprised data
from the placebo-controlled portion (months 0-3) of the
phase III studies (all treatment groups); (2) the “tofacitinib
dose-comparison cohort” included the same tofacitinib-
treated patients at baseline as in the placebo-controlled
cohort but included the entire length of both studies in
patients randomized to tofacitinib 5 or 10 mg BID (OPAL
Broaden, months 0-12; OPAL Beyond, months 0-6); and
(3) the “all-tofacitinib comparison cohort” comprised
data from all patients who received one or more dose of
tofacitinib in the phase IIT or LTE studies (including patients
in the placebo—controlled and dose-comparison cohorts
and patients who advanced from placebo to tofacitinib after
their first dose of tofacitinib). Baseline demographics and
characteristics were shared for cohorts 1 and 2 and were
separate for cohort 3.

2.3 Observational Comparison Cohort

The “observational comparison cohort” included real-world
data from adult patients receiving approved PsA therapies
in the US Truven MarketScan database, comprising data
from privately and publicly insured US patients obtained
from employers and health plans. Patients had a diagnosis
of PsA, defined by either one or more inpatient, or two
or more outpatients (provided on two unique calendar
days, 1 January 2010-30 September 2015) International
Classification of Disease (ICD) diagnosis codes of
696.0 (psoriatic arthropathy); at least one code had to be
assigned by a rheumatologist. Patients must have been
aged > 18 years, have initiated therapy with a systemic agent
for PsA (csDMARD, bDMARD, or tsDMARD:; as a proxy
definition for active moderate to severe disease), and have
been enrolled in the database for > 12 months before the
index date (date of first prescription or administration for
PsA treatment, or first procedure date following confirmation
of PsA diagnosis for infusion therapies), with no data
gap > 30 days. Patient exclusion criteria reflecting those of
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Fig. 1 Schematic of clinical trial cohorts. *All patients received
tofacitinib 5 mg BID upon entry into OPAL Balance; the tofacitinib
dose could be increased to 10 mg BID at the investigator’s discretion
if it was believed that a patient would benefit from a higher dose and
was not experiencing any tofacitinib-related AEs, including abnor-

the phase III tofacitinib studies were applied where possible
(see Online Resource 1). Patients receiving tofacitinib were
not included in the observational cohort because tofacitinib
was not yet approved at the time of the analysis.

Patients were classified by initiation of approved
PsA therapies, in nonmutually exclusive categories: (1)
bDMARD (adalimumab, etanercept, infliximab, goli-
mumab, certolizumab pegol, ustekinumab, secukinumab);
(2) bDMARD + csDMARD (methotrexate, leflunomide, sul-
fasalazine); (3) TNFi (adalimumab, etanercept, infliximab,
golimumab, certolizumab pegol); (4) TNFi+csDMARD;
and (5) individual therapies (adalimumab, etanercept, inf-
liximab, golimumab, certolizumab pegol, apremilast).

2.4 Outcomes and Analyses
2.4.1 Tofacitinib Clinical Trial Cohorts
Events analyzed included AEs, deaths, serious AEs (SAEs),

and AEs leading to discontinuation. AEs of special interest
were SIEs (infections requiring parenteral antimicrobials

malities in laboratory test results that were judged to be related to
tofacitinib. The dose could be decreased from 10 to 5 mg BID for
safety reasons at any time. AEs adverse events, BID twice daily, LTE
long-term extension, Q2W every 2 weeks

in an emergency department setting or infections result-
ing in hospitalization or prolonging an existing hospitali-
zation), herpes zoster (HZ), Ols (excluding tuberculosis)
[13], tuberculosis, major adverse cardiovascular events
(MACE), malignancies (excluding non-melanoma skin can-
cer [NMSC]), and NMSC. Adjudication of AEs is detailed
in Online Resource 1.

Common AEs (occurring in >2% of patients in any group)
were analyzed in the placebo-controlled tofacitinib cohort,
including data up to 3 months. SAEs, discontinuations due
to AEs, and infections were analyzed in the tofacitinib dose-
comparison cohort, including data up to 12 months. MACE,
malignancies (excluding NMSC), NMSC, and deaths were
evaluated in the all-tofacitinib comparison cohort because
of the lower frequency of these events and the longer latency
of MACE, malignancies (excluding NMSC), and NMSC.
Tofacitinib exposure in patient-years was calculated based
on the total follow-up time to the day of the first event within
the event-counting period for patients with events or until
28 days after the last study drug dose (or to the end of the
study) for patients without events. IRs were defined as the
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number of patients with one or more events/100 patient-
years of treatment exposure along with 95% confidence
intervals (CIs) [14]; IRs and the number of patients with
an AE included AEs occurring up to 28 days beyond the
last dose of study treatment (or to the data cutoff date for
OPAL Balance). A 28-day risk period was applied to prevent
inflated IR estimations due to potential differences between
elapsed time and exposure time. Analyses were descriptive,
with no formal statistical testing of differences between
groups.

2.4.2 Observational Comparison Cohort

Outcomes in the observational comparison cohort were
defined via ICD-9 codes, with algorithms validated in medi-
cal claims databases [13, 15-30], and included all incident
events occurring from the index date until the time of first
occurrence of AEs of each type, the earliest date of death,
loss of medical or pharmacy coverage, date of switch to
another bDMARD or apremilast, discontinuation of the
specific PsA treatment, or the end of the study (30 Sep-
tember 2015). Outcomes were weighted by previous TNFi
use, concomitant methotrexate use, and concomitant steroid
use to control for observed differences in patient population
characteristics between the tofacitinib global clinical studies
and the observational comparison cohort (further details in
Online Resource 1).

As several PsA therapies and combinations of thera-
pies were studied, patients were permitted to contribute
person—time data to one or more exposure category if they
switched PsA treatments. IRs reflected the time to first
event of each type, e.g., if a patient initiated etanercept and
experienced an SIE (defined as infections occurring dur-
ing hospitalization; see Online Resource 1) and then sub-
sequently initiated adalimumab and experienced another
SIE, both exposures and infection events were deemed to
have contributed to the respective IRs for etanercept and
adalimumab and to the composite exposure categories for
TNFi and bDMARD:s.

IRs were calculated for SIEs, OIs, HZ, malignancies
(excluding NMSC), NMSC, and MACE from the obser-
vational comparison cohort. IRs were calculated for events
occurring during treatment or up to predefined intervals
beyond the estimated last dose of PsA treatment, which con-
sidered the variable latency period for developing each type
of AE: 30 days for SIEs and HZ, 90 days for MACE, and all
available follow-up time for malignancies.
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3 Results
3.1 Patients

3.1.1 Placebo-Controlled and Tofacitinib Dose-Comparison
Cohorts

A total of 474 tofacitinib-treated, 106 adalimumab-treated,
and 236 placebo-treated patients were included in the
placebo-controlled cohort (Table 1). The tofacitinib dose-
comparison cohort included the same 474 tofacitinib-treated
patients as the placebo-controlled cohort (Table 1).

Patient demographics were generally similar across
tofacitinib and placebo groups (Table 1). The adalimumab
group included a smaller proportion of patients from the
USA and Canada and a larger proportion from Eastern
Europe and Russia than the other groups and also had a
shorter duration of PsA. This reflected the fact that all
patients treated with adalimumab were from OPAL Broaden
only, which had a different geographical spread from that in
OPAL Beyond and required patients to be TNFi naive.

The lowest proportion of patients taking corticosteroids
at baseline was in the tofacitinib 10 mg BID group (15.7%),
and the highest proportion was in the tofacitinib 5 mg BID
group (28.2%). All patients were receiving one background
csDMARD, with most patients receiving methotrexate
(75.5-81.8%).

3.1.2 All-Tofacitinib Comparison Cohort

The all-tofacitinib comparison cohort included 783
tofacitinib-treated patients, with a total of 776 patient-
years of tofacitinib exposure (all doses). Table 2 presents
demographic data and baseline characteristics for the
all-tofacitinib comparison cohort.

3.1.3 Observational Comparison Cohort

A total of 5799 patients meeting the selection criteria
were identified in the US Truven MarketScan database.
All patients were from the USA, with mean age, sex, and
diabetes history comparable to those of the all-tofacitinib
comparison cohort (Table 2). However, more patients in the
all-tofacitinib comparison cohort had prior experience with
TNFi and methotrexate and were taking corticosteroids at
baseline than in the observational comparison cohort.
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Table 1 Demographics
and baseline characteristics

Characteristics

Tofacitinib 5 mg Tofacitinib

Placebo (n=236) Adalimumab

— a
(placebo-con'trolled cohort and BID (n=238) (1 r? ;12%6]3)1]) ?r? zmﬁ)g)zw
dose-comparison cohort)
Age (years) 49.5+12.4 494+11.7 48.4+12.5 474+11.3
Female 121 (51) 136 (58) 136 (58) 50 (47)
BMI (kg/m?) 29.8+6.3 30.2+6.3 29.2+5.6 28.8+5.3
Race
White 226 (95.0) 221 (93.6) 222 (94.1) 103 (97.2)
Black 1(0.4) 1(0.4) 1(0.4) 0(0.0)
Asian 2 (0.8) 10 (4.2) 9(3.8) 2(1.9)
Other 9(3.8) 4(1.7) 4(1.7) 1(0.9)
Geographical region®
USA/Canada 58 (24.4) 56 (23.7) 45 (19.1) 11 (10.4)
Eastern Europe/Russia 93 (39.1) 100 (42.4) 112 (47.5) 72 (67.9)
Western Europe/Australia 58 (24.4) 59 (25.0) 49 (20.8) 17 (16.0)
Asia 1(0.4) 7(3.0) 6 (2.5) 1(0.9)
Latin America 28 (11.8) 14 (5.9) 24 (10.2) 54.7)
PsA duration (years) 8.6+79 7.5+£6.6 8.1+7.5 53+53
Corticosteroid use® 67 (28.2) 37 (15.7) 49 (20.8) 23 (21.7)
Concomitant MTX 190 (79.8) 184 (78.0) 193 (81.8) 80 (75.5)

Data are presented as mean + standard deviation or N (%) unless otherwise indicated

BID twice daily, BMI body mass index, MTX methotrexate, PsA psoriatic arthritis, Q2W once every

2 weeks

“Patients from OPAL Broaden receiving adalimumab 40 mg Q2W subcutaneously

PEastern Europe includes Bulgaria, Czech Republic, Hungary, Poland, and Slovakia. Western Europe
includes Belgium, France, Germany, Spain, and the UK. Asia includes Taiwan. Latin America includes

Brazil and Mexico

“Oral systemic corticosteroid use at baseline (maximum dose 10 mg/day prednisone equivalent)

3.2 Outcomes
3.2.1 Overview of Adverse Events

In the placebo-controlled tofacitinib cohort, headache
(tofacitinib 5 mg BID: 3.8%; 10 mg BID: 8.5%), nasophar-
yngitis (tofacitinib 5 mg BID: 5.9%; 10 mg BID: 5.5%),
and upper respiratory tract infection (tofacitinib 5 mg BID:
5.0%; 10 mg BID: 4.7%) were the most commonly reported
AEs in patients receiving tofacitinib over 3 months (see the
table in Online Resource 1). IRs for SAEs over 12 months
for tofacitinib 5 and 10 mg BID in the tofacitinib dose-com-
parison cohort were 7.9 (95% CI 4.1-13.8) and 8.1 (95%
CI 4.2-14.2), respectively. Discontinuations due to AEs
occurred in 11 patients randomized to each of tofacitinib
5 and 10 mg BID, with IRs of 7.2 (95% CI 3.6-12.8) and
7.3 (95% CI 3.7-13.1), respectively (a further three dis-
continuations occurred in the tofacitinib 10 mg BID group
because of AEs reported outside the 28-day risk period).

3.2.2 Serious Infections

In the tofacitinib dose-comparison cohort (12 months),
SIEs (infections requiring parenteral antimicrobials in an
outpatient or emergency department setting or resulting in
hospitalization) were experienced by two patients receiving
tofacitinib 5 mg BID (IR 1.3; 95% CI 0.2-4.7) and three
receiving tofacitinib 10 mg BID (IR 2.0; 95% CI 0.4-5.8)
(Fig. 2a). Of these, only pneumonia occurred in one or
more patient (n=2) and was resolved with conventional
therapy. All SIEs in the tofacitinib dose-comparison cohort
were the result of hospitalization; no outpatient infections
requiring parenteral antibiotics were reported. Across all
tofacitinib-treated patients in the phase III and LTE studies
(the all-tofacitinib comparison cohort), SIEs occurred in 11
patients during treatment or within 28 days of the last dose
of tofacitinib (IR 1.4; 95% CI 0.7-2.5); SIEs were reported
in two additional patients > 28 days after their last dose of
tofacitinib.

For patients in the observational comparison cohort,
the IR for SIEs (defined as infections resulting in hospi-
talization) was 2.2 (95% CI 1.4-3.2) for bDMARDs, rang-
ing from 1.1 (95% CI 0.5-2.2) to 7.9 (95% CI 0.8-30.0)
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Table2 Demographics and baseline characteristics for the all-tofacitinib
comparison cohort and the observational comparison cohort

Characteristics All-tofacitinib Observational
comparison cohort comparison cohort
(n=1783) (n=5799)

Age (years) 48.7+12.0 489+11.5
Female 428 (54.7) 3127 (53.9)
Race

White 739 (94.4) NA

Black 304 NA

Asian 23 (2.9) NA

Other 18 (2.3) NA
Geographical region®

USA/Canada 158 (20.2) 5799 (100.0)

Eastern Europe/ 369 (47.1) 0(0.0)

Russia
Western Europe/Aus- 173 (22.1) 0(0.0)
tralia

Asia 15(1.9) 0(0.0)

Latin America 68 (8.7) 0(0.0)
PsA duration (years) 7.7+7.2 NA
Diabetes 107 (13.7) 706 (12.2)
Prior TNFi experience 377 (48.1) 2125 (36.6)
Corticosteroid use® 170 (21.7) 856 (11.9)
Concomitant MTX 609 (77.8) 2202 (38.0)

Data are presented as mean + standard deviation or N (%) unless oth-
erwise indicated

MTX methotrexate, NA not available, PsA psoriatic arthritis, TNFi
tumor necrosis factor inhibitor

*Eastern Europe includes Bulgaria, Czech Republic, Hungary, and
Poland. Western Europe includes Belgium, France, Germany, Spain,
and the UK. Asia includes Taiwan. Latin America includes Brazil and
Mexico

Oral systemic corticosteroid use at baseline (maximum dose
10 mg/day prednisone equivalent)

across all treatments (Fig. 2a). When considering SIEs
defined as infection events requiring parenteral antimicro-
bial treatment in an emergency department setting or result-
ing in hospitalization, similar IRs for SIEs were reported
for the observational comparison cohort (ranging from 1.3
[95% CI 0.6-2.5] to 8.1 [95% CI 0.9-29.9]) (Fig. 2b) as the
tofacitinib dose-comparison cohort.

3.2.3 Herpes Zoster

In the tofacitinib dose-comparison cohort, HZ events were
reported for three patients receiving tofacitinib 5 mg BID
(IR 2.0; 95% CI 0.4-5.7) and four receiving tofacitinib
10 mg BID (IR 2.7; 95% CI 0.7-6.8) (Fig. 3a). HZ events
were reported in 16 patients receiving tofacitinib in the all-
tofacitinib cohort (IR 2.1; 95% CI 1.2-3.3). For patients in
the observational comparison cohort, IRs for HZ ranged
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from 0.8 (95% CI 0.3-1.5) to 2.0 (95% CI 0.8-4.0) across
treatments, with the IR for infliximab (2.0; 95% CI 0.8-4.0)
being most similar to that reported for tofacitinib 5 mg BID
in the tofacitinib dose-comparison cohort (Fig. 3a).

3.2.4 Opportunistic Infections

In total, three adjudicated Ols occurred in the all-tofacitinib
comparison cohort (two patients receiving tofacitinib 5 mg
BID and one receiving tofacitinib 10 mg BID; IR 0.4; 95%
CI 0.1-1.1) (Fig. 3b). All were cases of multidermatomal
HZ and were resolved. A case of HZ with two adjacent der-
matomes in a patient receiving tofacitinib 5 mg BID was not
included in the IR calculation for OlI, as it was classified as
a special interest infection. No cases of active tuberculosis
were reported in tofacitinib-treated patients. For patients in
the observational comparison cohort, IRs for OI ranged from
0.9 (95% CI10.4-1.7) to 3.8 (95% CI 0.7-11.6) across treat-
ments (Fig. 3b).

3.2.5 Major Adverse Cardiovascular Events

MACE were reported in three patients in the all-tofacitinib
comparison cohort (IR 0.4; 95% CI 0.1-1.1) (Fig. 4a)
and included sudden cardiac death (after advancing from
placebo to tofacitinib 5 mg BID for 57 days), myocar-
dial infarction (after receiving tofacitinib 5 mg BID for
197 days), and ischemic stroke (after receiving tofacitinib
10 mg BID for 80 days). For patients in the observational
comparison cohort, IRs for MACE ranged from 0.0 (95% CI
0.0-1.6) t0 0.7 (95% CI 0.1-2.4) across treatments (Fig. 4a).

3.2.6 Malignancies

Malignancies (excluding NMSC) were reported in five
patients in the all-tofacitinib comparison cohort (IR 0.6;
95% CI 0.2-1.5) (Fig. 4b). These were bladder transitional
cell carcinoma (after receiving tofacitinib 5 mg BID for
48 days); renal cell carcinoma (after receiving adalimumab
40 mg Q2W for 342 days followed by tofacitinib 5 mg BID
for 32 days); metastatic pancreatic cell carcinoma (after
receiving adalimumab 40 mg Q2W for 353 days followed by
tofacitinib 5 mg BID for 84 days; resulted in death); squa-
mous cell carcinoma of the vulva (after receiving tofacitinib
5 mg BID for 65 days); and invasive ductal breast carci-
noma (after receiving tofacitinib 5 mg BID for 244 days).
For patients in the observational comparison cohort, IRs for
malignancies (excluding NMSC) ranged from 0.0 (95% CI
0.0-0.9) to 1.1 (95% CI 0.3-2.8) across treatments (Fig. 4b).

NMSC was reported in four patients in the all-tofacitinib
comparison cohort (IR 0.5; 95% CI 0.1-1.3) and included
two basal cell and two squamous cell carcinomas. All
NMSC were reported in White patients: two from Australia
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Fig.2 IRs for SIEs a resulting in hospitalization or b requiring par-
enteral antimicrobials in an emergency department setting or result-
ing in hospitalization over 12 months across cohorts. The tofacitinib
dose-comparison cohort included patients who were randomized to
receive either tofacitinib 5 mg BID or 10 mg BID (n=474) in the two
phase III studies (12 or 6 months’ duration). For the observational
comparison cohort, follow-up was truncated at 1 year because of the
possible time-varying hazard between PsA treatments and infections
to ensure equal follow-up time. Observational comparison cohort out-
comes were weighted based on previous TNFi use (identified using
all available data: TNFi naive vs. TNFi experienced), concomitant
MTX use (identified using data from the index date to 90 days before

and one each from Belgium and the USA. For patients in
the observational comparison cohort, IRs for NMSC ranged
from 0.4 (95% CI10.1-1.1) to 6.0 (95% CI 1.7-14.9) across
treatments (Fig. 4c).

the index date: MTX only vs. no MTX or with other csDMARD:s),
and concomitant steroid use (identified on the index date: steroid use
vs. no steroid use); the weights were derived using the all-tofacitinib
comparison cohort data. For bDMARD, bDMARD +csDMARD,
TNFi, and TNFi 4+ ¢csDMARD, n refers to “treatment episodes” rather
than patients, as the patients in these groups may have initiated more
than one drug in the given class. bDMARD biologic DMARD, BID
twice daily, CI confidence interval, csDMARD conventional syn-
thetic DMARD, DMARD disease-modifying antirheumatic drug, /R
incidence rate (patients with event/100 PY), MTX methotrexate, PsA
psoriatic arthritis, PY patient-years, SIEs serious infections, TNFi
tumor necrosis factor inhibitor, fofa tofacitinib

3.2.7 Deaths
Four deaths occurred in the tofacitinib PsA clinical pro-

gram. Two occurred in the all-tofacitinib comparison cohort
during treatment or within 28 days of the last tofacitinib
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Fig.3 IRs fora HZ and b OI
over 12 months across cohorts.
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dose (IR 0.3; 95% CI 0.0-0.9); both patients were receiv-
ing tofacitinib 5 mg BID at the time of death. The causes
were cardiac arrest (described in Sect. 3.2.5) and pulmo-
nary embolism (PE; after receiving tofacitinib 5 mg BID for
346 days). Two further deaths occurred outside the 28-day
risk period and were not included in the mortality IR analy-
ses. The causes were metastatic pancreatic cell carcinoma
(described in Sect. 3.2.6) and acute cardiac failure (after
receiving tofacitinib 5 mg BID for 274 days). All deaths
were considered by the investigator to be unrelated to the
study drug.
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3.2.8 Clinical Laboratory Findings

Overall, clinical laboratory findings were in line with those
observed in other clinical programs for tofacitinib (see
Online Resource 1).

4 Discussion

This post hoc analysis of data from two phase III studies
and one LTE study examined the safety profile of tofacitinib
in patients with active PsA and compared IRs for AEs
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Fig.4 IRs for a MACE,
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of special interest with observational data for other PsA
treatments.

The types and rates of AEs were similar to those observed
with tofacitinib in clinical programs for other indications
[31-33], with nasopharyngitis, headache, and upper
respiratory tract infections the most commonly reported
AEs during the first 3 months of tofacitinib treatment. AEs
in the placebo group may reflect in part the fact that all
patients were receiving background csDMARD treatment.
IRs for SAEs in patients receiving tofacitinib 5 and 10 mg
BID for up to 12 months were 7.9 and 8.1, respectively,
and were similar to the IR of 9.4 reported for all tofacitinib
doses across phase I, I, III, and LTE studies in rheumatoid
arthritis (RA) [31]. IRs for treatment discontinuation due
to AEs in the PSA dose-comparison cohort for patients
receiving tofacitinib 5 and 10 mg BID were 7.2 and 7.3,
respectively, and were also similar to the IR of 7.5 reported
for all tofacitinib doses in patients with RA [31].

Increased rates of SIEs are an acknowledged risk of
medications that have an immunomodulatory effect,
including tofacitinib and bDMARDs [31, 34, 35]. The IRs
for SIEs in the tofacitinib dose-comparison cohort (1.3 and
2.0 for patients with PsA receiving tofacitinib 5 and 10 mg
BID, respectively) and in the all-tofacitinib comparison
cohort (1.4) were consistent with the IR of 2.7 reported for
tofacitinib in patients with RA who participated in phase I,
II, II1, and LTE studies [31] and 1.9 in patients with psoriasis
in phase III and LTE studies [32]. The IRs for SIEs with
tofacitinib in patients with PsA were also within the range
of 1.7-4.7 reported for other systemic PsA therapies in the
observational comparison cohort.

Analyses of data from the tofacitinib RA and psoriasis
clinical programs identified increased rates of HZ infec-
tion with tofacitinib versus placebo [36, 37]. In the cur-
rent analysis, the IRs for HZ in patients with PsA were
2.0, 2.7, and 2.1 for patients with PsA receiving tofacitinib
5 and 10 mg BID in the tofacitinib dose-comparison cohort
and those in the all-tofacitinib comparison cohort, respec-
tively. These IRs were somewhat higher than the IRs of 1.1
(95% CI 0.5-2.4) and 2.0 (95% CI 1.1-3.4) reported for
tofacitinib 5 and 10 mg BID, respectively, in two 12-month
studies in patients with chronic plaque psoriasis [32] but
lower than the IR of 3.9 (95% CI 3.6—4.2) reported for the
pooled analysis of data from phase I, II, III, and LTE stud-
ies in the RA clinical program (all tofacitinib doses) [31].
As noted earlier in this section, this may reflect the fact that
tofacitinib was administered as monotherapy in the psoria-
sis studies (i.e., without corticosteroids or other background
immunomodulators) but was more frequently administered
with (56.0%) than without concomitant corticosteroids in the
RA studies [31], which has been shown to increase the risk
of HZ [38]. Although using corticosteroids in combination
with csDMARD:s has also been associated with higher rates
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of HZ, csDMARDs have not been identified as an independ-
ent risk factor for HZ [38], and their use in the PsA studies
was actually higher than that in the RA studies [31]. Ols are
also considered a risk with tofacitinib [31, 39], as well as
with biologic therapies [13], but in this analysis—other than
three cases of multidermatomal HZ (out of 16 total cases)—
no infections were adjudicated to be OlIs. By comparison,
IRs for HZ in the observational comparison cohort were
generally lower, ranging from 0.8 to 2.0.

The IR for malignancies (excluding NMSC) in patients
with PsA in the all-tofacitinib comparison cohort (0.6) was
within the range reported for other PsA treatments in the
observational comparison cohort (0.0-1.1). Of the five
malignancy events, four occurred within the first 3 months
of tofacitinib treatment, and all were different types of
malignancy. The IR for NMSC in patients with PsA in
the all-tofacitinib comparison cohort (0.5) appeared lower
than the range observed in the observational comparison
cohort for other agents (0.8—6.0), except for golimumab
(0.4). However, the higher IRs for NMSC in the observa-
tional comparison cohort may be reflective of clinical trial
populations receiving more intense follow-up, even during
the trial screening process. Although misclassifications of
outcomes in claims data are possible, the approach used here
mirrors that of previous high-quality validation studies that
have demonstrated high positive predictive values compared
with the gold standard or medical record review [13, 15-30].
In addition, differences in incidence of NMSC have been
reported based on geographical region [40] and, while the
tofacitinib clinical studies were conducted at centers world-
wide, the observational data cohort was based on patients
from the USA only. However, the IRs for patients with PsA
in the tofacitinib studies were similar to those reported for
bDMARD exposures in external sources [41—43] and were
consistent with results from pooled analyses of patients
receiving tofacitinib in the RA [31] and psoriasis [32] clini-
cal programs.

Patients with PsA have an increased risk of cardiovascu-
lar morbidity and mortality compared with the general pop-
ulation [44—-46]. Modest, dose-dependent changes in lipid
profile were observed in tofacitinib-treated patients with
PsA [10, 11]; however, this did not appear to correlate with
increased cardiovascular risk, and the incidence of MACE
was low in the tofacitinib clinical studies. The IR for MACE
in patients with PsA in the all-tofacitinib comparison cohort
was 0.4, which is the same as that reported for tofacitinib in
clinical trials in patients with RA (0.4) [47] or psoriasis (0.4)
[48] and within the range reported for other PsA therapies in
the observational comparison cohort (0.0-0.7).

In February 2019, a safety analysis of the ongoing study
A3921133 (NCT02092467), completed by the external,
independent tofacitinib Rheumatology Data Safety Moni-
toring Board, reported that the incidence of PE events was
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higher in patients receiving tofacitinib 10 mg BID than in
patients receiving a TNFi. Patients in the A3921133 rand-
omized, endpoint-driven postauthorization safety study had
a diagnosis of RA, were aged > 50 years, and had one or
more cardiovascular risk factor. Based on the safety analysis
of study A3921133 and knowledge of the safety profile of
other Janus kinase inhibitors [49, 50], venous thromboem-
bolism events (including deep vein thrombosis and PE) were
identified as an important risk for treatment with tofacitinib,
irrespective of dose. Subsequently, thromboembolism was
added as a warning and as an adverse drug reaction to the
current product labeling for tofacitinib. Specifically, the
updated US prescribing information includes thrombosis as
a boxed warning and recommends that tofacitinib be avoided
in patients at risk of thrombosis (including PE, deep vein
thrombosis, and arterial thrombosis) [51], whereas the Euro-
pean Medicines Agency Committee for Medicinal Products
for Human Use (CHMP) states that tofacitinib should be
used with caution in patients with known risk factors for
venous thromboembolism, regardless of indication and dos-
age [52].

A number of limitations of this analysis are acknowl-
edged. Comparisons with placebo (with background
csDMARD:s) in this analysis were limited to the 3-month
placebo-controlled portion of the phase III studies; the
extent and length of exposure to placebo was therefore less.
The design of the LTE study, with the optional dose adjust-
ments between tofacitinib 5 and 10 mg BID allowed at the
investigators’ discretion, prevented long-term comparison
of doses. The evaluation of safety events over time was also
limited by the sample size and extent of exposure; this is
common in clinical trials of limited duration, and longer-
term follow-up may be required. Care must be taken in inter-
preting data from the observational comparison cohort and
comparisons of these data with the tofacitinib global clini-
cal studies, as the comparison cohort was derived from an
observational claims database, including only US-insured
patients (including Medicaid). Claims reflect dispensing of
medication, not necessarily actual use; medication adher-
ence is generally higher in clinical trials than in clinical
practice [53], although adherence was not confirmed by
testing for drug levels in the tofacitinib clinical program.
In addition, for some individual drugs such as certolizumab
and apremilast, the overall patient-years of exposure for this
analysis were relatively small compared with other therapies.
Differences in AE reporting between the tofacitinib clini-
cal trials and the observational comparison cohort must be
noted. In the tofacitinib clinical trials, the investigator was
to pursue and obtain information regarding the outcome and
causality of an AE, potentially underestimating outpatient
infections requiring parenteral antibiotics. In contrast, in the
US Truven MarketScan database, all events were captured
using administrative codes, limiting clinical detail. These

differences should be taken into account when comparing
the IRs of AEs between the cohorts.

5 Conclusions

In patients with active PsA, tofacitinib had a safety profile
that was generally consistent with patients with PsA receiv-
ing other therapies in real-world settings. No new risks were
identified compared with those observed with tofacitinib
treatment of RA. As when used in RA, tofacitinib was asso-
ciated with a higher risk for HZ than are most other PsA
therapies. Longer-term follow-up and larger patient popula-
tions will provide further information on the safety profile
of tofacitinib in patients with PsA.
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