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ABSTRACT

Introduction: This integrated analysis describes
the safety profile of upadacitinib, an oral Janus
kinase inhibitor, at 15 and 30 mg once daily for
up to 3 years of exposure in patients with active
psoriatic arthritis (PsA) who had a prior inade-
quate response or intolerance to C 1 non-

biologic or biologic disease-modifying anti-
rheumatic drug.
Methods: Safety data were pooled and analyzed
from two randomized, placebo-controlled phase
3 trials. Both trials evaluated upadacitinib 15 mg
and 30 mg once daily, and one trial also evalu-
ated adalimumab 40 mg every other week.
Treatment-emergent adverse events (TEAEs) and
laboratorydatawere summarized for four groups:
pooled placebo, pooled upadacitinib 15 mg,
pooled upadacitinib 30 mg, and adalimumab.
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Charitéplatz 1, 10117 Berlin, Germany
e-mail: gerd.burmester@charite.de

K. Winthrop
Oregon Health and Science University, GH104,
3375 SW Terwilliger Blvd., Portland, OR 97239, USA

R. Blanco
Hospital University Marques de Valdecilla, IDIVAL,
Av. de valedecilla, 25, 39008 Santander, Cantabria,
Spain

P. Nash
School of Medicine, Griffith University, Brisbane,
QLD 9726, Australia

P. Goupille
University Hospital and CIC1415, Tours, EA 7501,
GICC, University of Tours, Tours, France

V. F. Azevedo
Federal University of Paraná, Rua General Carneiro
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TEAEs were reported as exposure-adjusted event
rates (events per 100 patient-years [E/100 PY]) up
to a data cut-off of June 29, 2020.
Results: A total of 2257 patients received C 1
dose of upadacitinib 15 mg (N = 907) or 30 mg
(N = 921) for 2504.6 PY of exposure or adali-
mumab (N = 429) for 549.7 PY of exposure.
Upper respiratory tract infection, nasopharyn-
gitis, and increased creatine phosphokinase
(CPK) were the most common TEAEs with
upadacitinib. Rates of malignancies, adjudi-
cated major adverse cardiovascular events
(MACEs) and venous thromboembolic events
(VTEs), and deaths were similar across treat-
ment groups. Rates of herpes zoster (HZ) and
opportunistic infections (OI; excluding tuber-
culosis, HZ, and oral candidiasis) were higher
with upadacitinib versus adalimumab. Serious
infection, anemia, and CPK elevations were
most frequent with upadacitinib 30 mg. Poten-
tially clinically significant laboratory abnor-
malities were uncommon.
Conclusions: Upadacitinib 15 mg and adali-
mumab had similar safety profiles with the excep-
tion of HZ and OIs, consistent with what was
observed in rheumatoid arthritis. Rates of malig-
nancies, MACEs, VTEs, and deaths were compara-
ble among patients receiving upadacitinib and
adalimumab. No new safety risks emerged with
longer-term exposure to upadacitinib.
Trial Registration Numbers: SELECT-PsA 1:
NCT03104400; SELECT-PsA 2: NCT03104374.

PLAIN LANGUAGE SUMMARY

Psoriatic arthritis is a disease that causes inflam-
mation of the skin and joints. Upadacitinib and
adalimumab are medicines that can be used to
treat this condition. This analysis combined
safety data from two studies of adults with pso-
riatic arthritis who took upadacitinib, adali-
mumab, or placebo (no medicine) for up to
3 years. The most common side effects of treat-
ment with upadacitinib were infection and
inflammation of the nose and throat and higher
amounts of a protein in the blood called crea-
tinine phosphokinase. The total number of can-
cer cases, heart (cardiovascular) problems, blood

clots (embolisms), and deathswere similar across
treatment groups, including the placebo (no
medicine) group. However, more patients who
took upadacitinib than adalimumab or placebo
(no medicine) had a painful rash that causes
blisters known as herpes zoster (shingles) and
infections usually seen in people with a weak-
ened immune system. Most patients had normal
blood test results and continued their treatment.
Overall, upadacitinib was well tolerated for up to
3 years in patients with psoriatic arthritis. These
results agree withwhat has been found in studies
of upadacitinib in patients with rheumatoid
arthritis. Safety data of upadacitinib use over a
longer time will be reported later.

Keywords: Adalimumab; JAK inhibitor;
Psoriatic arthritis; Safety; SELECT-PsA 1;
SELECT-PsA 2; Upadacitinib

Key Summary Points

Why carry out this study?

Upadacitinib is an oral Janus kinase
inhibitor, and adalimumab is a tumor
necrosis factor inhibitor for the treatment
of psoriatic arthritis (PsA).

This integrated safety analysis of the phase
3 SELECT-PsA 1 and SELECT-PsA 2 clinical
trials describes the safety profile of
upadacitinib relative to adalimumab for
up to 3 years of exposure in patients with
PsA.

What was learned from this study?

Upadacitinib 15 mg once daily and
adalimumab 40 mg every other week had
similar safety profiles in patients with PsA,
except for higher rates of herpes zoster
and opportunistic infections with
upadacitinib treatment.

No new safety risks emerged with longer-
term exposure to upadacitinib, and the
safety profile was generally consistent
with that of upadacitinib in rheumatoid
arthritis.
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INTRODUCTION

Psoriatic arthritis (PsA) is a chronic inflamma-
tory systemic disease that presents with a vari-
able clinical course. Features of PsA include skin
and nail psoriasis, peripheral arthritis,
spondylitis, dactylitis, and enthesitis [1].
Advances in understanding and managing PsA
have expanded treatment options. Current
guidelines recommend treating PsA with con-
ventional synthetic disease-modifying anti-
rheumatic drugs (DMARDs), biologic DMARDs
(tumor necrosis factor [TNF] inhibitors, inter-
leukin [IL]-12/23 or IL-17 inhibitors), and tar-
geted synthetic DMARDs (phosphodiesterase-4
inhibitor, Janus kinase inhibitors [JAKi]) [2–4].

Upadacitinib is an oral JAKi engineered for
increased selectivity for JAK1 over JAK2, JAK3,
and tyrosine kinase 2 [5]. Upadacitinib 15 mg
once daily is approved in the United States and
Europe to treat moderate-to-severe rheumatoid
arthritis (RA) in patients who are intolerant of
or have had an inadequate response to
methotrexate (MTX) and was recently approved
in Europe to treat active PsA and ankylosing
spondylitis in patients who are intolerant of or
have had an inadequate response to one or
more DMARDs or conventional therapy [6, 7].
The safety and efficacy of upadacitinib for these
indications were established in five pivotal
clinical trials in RA [8–12], two in PsA [13, 14],
and one in ankylosing spondylitis [15].
Improvements in PsA disease activity and safety
were demonstrated with upadacitinib through
56 weeks in the phase 3 SELECT-PsA 1 [16] and
SELECT-PsA 2 trials [17].

As the therapeutic landscape for PsA evolves,
evaluating the long-term safety of treatments is
essential to understand benefit–risk profiles and
inform patient care. Here, we describe the safety
profile of upadacitinib 15 and 30 mg relative to
adalimumab as an active comparator in patients
with moderately to severely active PsA using
integrated data for up to 3 years of treatment
from the SELECT-PsA clinical program. Pooled
short-term placebo data are also presented to
provide context for evaluating adverse events
(AEs) with upadacitinib and adalimumab
treatment.

METHODS

Studies

This integrated safety analysis included data
pooled from two randomized, placebo-con-
trolled phase 3 trials, SELECT-PsA 1
(NCT03104400) and SELECT-PsA 2
(NCT03104374) (Supplemental Material:
Table S1).

Inclusion criteria for the SELECT-PsA trials
have been described previously [13, 14]. Briefly,
patients enrolled in both trials were C 18 years
of age with active PsA and an inadequate
response or intolerance to C 1 non-biologic
(SELECT-PsA 1) or biologic (SELECT-PsA 2)
DMARD. Patients were excluded if they had a
history of cerebrovascular accident or myocar-
dial infarction (MI) within the past 6 months,
recurrent or disseminated herpes zoster (HZ),
gastrointestinal (GI) perforation or diverticuli-
tis, and malignancy except for successfully
treated non-melanoma skin cancer (NMSC) or
localized carcinoma in situ of cervix. Additional
exclusion criteria are listed in the electronic
supplementary material.

The trials were conducted according to the
International Conference on Harmonization
guidelines, the Declaration of Helsinki princi-
ples, and applicable local country regulations.
All study-related documents were approved by
independent ethics committees and institu-
tional review boards at each site (Supplemental
Material: Table S2). All patients gave written
informed consent.

Treatments

Patients were randomly assigned to receive
upadacitinib 15 mg once daily, upadacitinib
30 mg once daily, placebo followed by upadac-
itinib 15 or 30 mg once daily starting at week
24, or adalimumab 40 mg every other week
(SELECT-PsA 1 only). Stable background ther-
apy with non-steroidal anti-inflammatory
drugs, acetaminophen, low-potency opiates,
oral corticosteroids equivalent to B 10 mg/day
of prednisone, and B 2 non-biologic DMARDs
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was permitted but not required. Patients who
did not achieve at least 20% improvement in
tender and swollen joint counts compared with
baseline at weeks 12 and 16 could have back-
ground therapy adjusted or initiated at week 16.
Beginning at week 36, patients who did not
achieve at least 20% improvement in tender
and swollen joint counts compared with base-
line at two consecutive visits discontinued
study treatment.

Safety Assessments

All patients who received C 1 dose of study
drug were included in the safety analyses.
Upadacitinib 15 mg, upadacitinib 30 mg, and
placebo data were pooled from both SELECT-
PsA trials. Adalimumab data were from SELECT-
PsA 1 only. Pooled placebo safety data included
patients who received placebo through week 24.
Once these patients switched and started treat-
ment with upadacitinib, safety data reported
during the use of upadacitinib were included in
the upadacitinib 15 mg and 30 mg analysis sets.
The upadacitinib and adalimumab analysis sets
included longer-term data with a maximum
exposure of up to 3 years.

Safety was assessed by evaluating AEs and
laboratory values. Treatment-emergent adverse
events (TEAEs) were coded using the Medical
Dictionary for Regulatory Activities (MedDRA)
version 22.0. A TEAE was defined as an AE with
an onset on or after the first dose of study drug
and no later than 30 days (upadacitinib and
placebo) or 70 days (adalimumab) after the last
dose of study drug. Adverse events of special
interest (AESIs) were selected because of their
increased prevalence in PsA populations and
the known or emerging risks reported with JAKi
treatment. Severity of AEs were graded by the
Common Terminology Criteria for Adverse
Events (CTCAE) version 5.0. Potentially clini-
cally significant hematology and chemistry
values were graded using the National Cancer
Institute’s Common Toxicity Criteria version
4.03. Laboratory data entry errors at the study
sites were identified as outliers and removed
from analyses.

Deaths and cardiovascular (CV) events,
including arterial and venous thromboembolic
events (VTEs), were blindly adjudicated by an
independent, external Cardiovascular Adjudi-
cation Committee using pre-specified defini-
tions. GI perforation events were blindly
adjudicated by an independent, internal com-
mittee using a pre-specified definition. Major
adverse cardiovascular events (MACE) included
CV death, non-fatal MI, and non-fatal stroke.
VTEs included deep vein thrombosis (DVT) and
pulmonary embolism (PE).

Statistical Analyses

Data were analyzed and summarized for each
treatment group. Baseline patient characteris-
tics and treatment exposure were reported
descriptively. Exposure was calculated as the
date of the last dose minus the date of the first
dose plus 1 day for upadacitinib and placebo
and 14 days for adalimumab.

Safety data were reported through the data
cut-off of June 29, 2020. TEAEs were summa-
rized using MedDRA system organ class and
preferred term. Exposure-adjusted event rates
(EAERs) were presented as events per 100
patient-years (E/100 PY) based on the treatment
received at the time of the AE. Exposure-ad-
justed incidence rates (EAIRs) were presented as
the number of patients with an event per 100
PY (n/100 PY) with exposure censored at the
time of the first event. For both EAERs and
EAIRs, 95% confidence intervals (CIs) were cal-
culated using the exact method for the Poisson
mean. Mean changes from baseline in labora-
tory assessments and the proportion of patients
with potentially clinically significant laboratory
values were summarized.

Risk factors for MACE and VTE were reported
qualitatively. Risk factors for HZ in patients
treated with upadacitinib were identified using
a univariate Cox regression model. Number
needed to harm (NNH), calculated as the
reciprocal of the response rate differences, with
95% CIs were estimated for select AEs at week
24 for upadacitinib versus adalimumab and
placebo using data from each individual study;
missing data were imputed using non-responder
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imputation. Negative NNH values indicated
that the risk of AEs with upadacitinib was lower
than that with adalimumab or placebo; 95% CIs
that included infinity indicated no significant
difference in the risk of AEs between upadaci-
tinib and comparator groups.

The standardized incidence ratio (SIR) for
malignancy excluding NMSC was computed
using age- and gender-specific malignancy data
from the US National Cancer Institute Surveil-
lance and Epidemiology and End Results data-
base, Research Data 2000–2015 from 18
registries with 95% CIs calculated following a
Poisson distribution. The standardized mortal-
ity ratio (SMR) was computed for the general
population using World Health Organization
country-, age-, and gender-specific mortality
data with 95% CIs calculated using Byar’s
approximation.

RESULTS

Patients

A total of 2257 patients received C 1 dose of
upadacitinib (15 mg once daily, n = 907; 30 mg
once daily, n = 921) or adalimumab (n = 429)
for a median duration of 1.3 years in the
SELECT-PsA trials. Total PY of exposure were
2504.6 for upadacitinib and 549.7 for adali-
mumab. Approximately three-quarters of
patients received C 1 year of upadacitinib
(15 mg, 73%; 30 mg, 72%) or adalimumab
(72%) treatment. Nineteen percent of patients
received upadacitinib and 11% received adali-
mumab for C 2 years with a maximum expo-
sure of 3 years.

Baseline demographics and disease charac-
teristics were generally balanced across treat-
ment groups (Table 1). Patients had been
diagnosed with PsA for an average of 6–8 years,
and more than half used concomitant MTX.

Overview of AEs

Overall, the rates of TEAEs were comparable
between upadacitinib 15 mg and adalimumab
and numerically higher with upadacitinib

30 mg (Table 2). Upper respiratory tract
infection was the most common TEAE with
upadacitinib (Supplemental Material:
Table S3). Other common TEAEs (C 5 E/100
PY) with upadacitinib 15 mg were
nasopharyngitis, increased blood creatine
phosphokinase (CPK), urinary tract infection,
bronchitis, increased alanine transaminase,
and hypertension. Acne was reported only
with upadacitinib treatment (15 mg, 0.9 E/100
PY; 30 mg, 1.1 E/100 PY). Rates of AEs leading
to treatment discontinuation were generally
similar across the upadacitinib and adali-
mumab groups (Table 2). In SELECT-PsA 1, the
risk of AEs with upadacitinib 15 mg was
comparable with adalimumab based on NNH;
the risk of serious AEs with upadacitinib
15 mg was lower but not significantly different
than that with adalimumab (as indicated by
95% CI that include infinity) (Table 3).

Three treatment-emergent deaths were
reported with upadacitinib (15 mg, n = 1;
30 mg, n = 2) and identified as non-CV deaths.
The causes of deaths were pancytopenia as
reported by the investigator (acute respiratory
distress syndrome and right pneumothorax
per death certificate), COVID-19 infection, and
lower airway infection by probable COVID-19.
Two non-treatment emergent deaths were
reported more than 30 days after the last dose
of upadacitinib (15 mg, n = 1; 30 mg, n = 1).
The causes of death were metastatic lung
cancer and interstitial lung disease. Mortality
rate in the upadacitinib 15 mg group was
lower than that of the general population
(SMR, 0.14; 95% CI: 0.03–0.42). Two deaths
occurred in the placebo group due to a motor
vehicle accident and cardiac arrest. One death
occurred in the adalimumab group due to
multiple injuries from a motor vehicle
accident.

Rates of AEs were largely similar among
patients treated with upadacitinib with or
without MTX, except for a numerically higher
rate of hepatic disorders with MTX combination
therapy (15 mg, 17.0 vs. 8.1 E/100 PY; 30 mg,
21.3 vs. 14.9 E/100 PY, respectively) (Supple-
mental Material: Table S4).
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Table 1 Baseline demographics and disease characteristics of patients receiving one or more doses of study drug

Characteristic PBO
Pooled
N = 635

ADA 40 mg EOW
N = 429

UPA 15 mg QD
N = 907

UPA 30 mg QD
N = 921

Short-term
data up to
24 weeks

Long-term ADA
(monotherapy or in
combination with MTX/
other csDMARDs)

Long-term UPA
(monotherapy or in
combination with MTX/
other csDMARDs)

Long-term UPA
(monotherapy or in
combination with MTX/
other csDMARDs)

Female 331 (52.1) 222 (51.7) 478 (52.7) 504 (54.7)

Age, years, mean

(SD)

51.6 (12.1) 51.4 (12.0) 51.5 (12.1) 51.4 (12.3)

Geographic region

North America 206 (32.4) 79 (18.4) 291 (32.1) 292 (31.7)

South/Central

America

85 (13.4) 53 (12.4) 98 (10.8) 108 (11.7)

Western Europe 63 (9.9) 48 (11.2) 100 (11.0) 98 (10.6)

Eastern Europe 216 (34.0) 192 (44.8) 331 (36.5) 324 (35.2)

Asia 46 (7.2) 37 (8.6) 62 (6.8) 66 (7.2)

Other 19 (3.0) 20 (4.7) 25 (2.8) 33 (3.6)

Duration since PsA

diagnosis, years,

mean (SD)

7.8 (8.6) 5.9 (7.1) 7.2 (7.8) 7.3 (7.7)

Monotherapy 188 (29.6) 82 (19.1) 256 (28.2) 276 (30.0)

Concomitant non-biologic DMARD at baseline

MTX alone 342 (53.9) 270 (62.9) 515 (56.8) 487 (52.9)

MTX ? another

non-biologic

DMARD

33 (5.2) 16 (3.7) 37 (4.1) 48 (5.2)

Non-biologic

DMARD other

than MTX

72 (11.3) 61 (14.2) 99 (10.9) 110 (11.9)

RF status positive 26 (4.1) 13 (3.0) 38 (4.2) 42 (4.6)

ACPA status

positive

26 (4.1) 11 (2.6) 27 (3.0) 32 (3.5)

History of HZ

vaccination

26 (4.1) 14 (3.3) 35 (3.9) 41 (4.5)

History of VTE 18 (2.8) 3 (0.7) 23 (2.5) 15 (1.6)

History of IBD 11 (1.7) 4 (0.9) 14 (1.5) 7 (0.8)

History of uveitis 3 (0.5) 2 (0.5) 3 (0.3) 2 (0.2)
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AEs of Special Interest

AESIs are summarized as EAERs (Fig. 1) and
EAIRs (Supplemental Material: Figure S1) by
treatment group.

Rates of serious infection were numerically
higher with upadacitinib 30 mg (5.2 E/100 PY)
compared to upadacitinib 15 mg (2.3 E/100 PY)
and adalimumab (1.3 E/100 PY) (Fig. 1a). Seri-
ous infection generally occurred more fre-
quently in older versus younger patients
(aged C 75 years: upadacitinib 15 mg, 9.6
E/100 PY; upadacitinib 30 mg, 4.2 E/100 PY;
adalimumab, 0 E/100 PY vs. C 65 to
\75 years: 3.9 E/100 PY, 5.5 E/100 PY, and 3.6
E/100 PY, respectively vs.\65 years: 2.0 E/100
PY, 5.1 E/100 PY, and 0.9 E/100 PY, respec-
tively). Pneumonia was the most common

serious infection observed in 2% of patients
treated with upadacitinib (six events with
15 mg, 0.5 E/100 PY; 12 events with 30 mg, 1.0
E/100 PY). Opportunistic infections excluding
tuberculosis (TB), HZ, and oral candidiasis were
reported only with upadacitinib treatment,
with numerically higher rates observed for
patients receiving upadacitinib 30 mg versus
15 mg (Fig. 1b and Supplemental Material:
Table S5). Mucosal candida infection was the
most common opportunistic infection. Three
events (0.2 E/100 PY) of serious opportunistic
infections occurred with upadacitinib 30 mg
(one patient with both cytomegalovirus infec-
tion and Pneumocystis jirovecii pneumonia; one
patient with Pneumocystis jirovecii pneumonia),
and none occurred with upadacitinib 15 mg.

Table 1 continued

Characteristic PBO
Pooled
N = 635

ADA 40 mg EOW
N = 429

UPA 15 mg QD
N = 907

UPA 30 mg QD
N = 921

Short-term
data up to
24 weeks

Long-term ADA
(monotherapy or in
combination with MTX/
other csDMARDs)

Long-term UPA
(monotherapy or in
combination with MTX/
other csDMARDs)

Long-term UPA
(monotherapy or in
combination with MTX/
other csDMARDs)

CV risk factors at baseline

Hypertension 284 (44.7) 179 (41.7) 402 (44.3) 375 (40.7)

Diabetes mellitus 89 (14.0) 47 (11.0) 118 (13.0) 126 (13.7)

Tobacco/nicotine

use

(current ? former)

261 (41.1) 163 (38.0) 385 (42.4) 393 (42.7)

Elevated LDL-C

(C 3.36 mmol/l)

177 (27.9) 121 (28.2) 253 (27.9) 265 (28.8)

Lowered HDL-C

(B 1.55 mmol/l)

455 (71.7) 306 (71.3) 637 (70.2) 649 (70.5)

Statin use 88 (13.9) 42 (9.8) 123 (13.6) 124 (13.5)

Values are n (%) unless noted. UPA 15 mg and UPA 30 mg QD groups include patients who were originally assigned to
UPA and patients originally assigned to PBO who switched to UPA at week 24
ACPA anti-cyclic citrullinated peptide antibodies, ADA adalimumab, csDMARD conventional synthetic disease-modifying
antirheumatic drug, CV cardiovascular, DMARD disease-modifying antirheumatic drug, EOW every other week, HDL-C
high-density lipoprotein cholesterol, HZ herpes zoster, IBD inflammatory bowel disease, LDL-C low-density lipoprotein
cholesterol, MTX methotrexate, PBO placebo, PsA psoriatic arthritis, QD once daily, RF rheumatoid factor, SD standard
deviation, UPA upadacitinib, VTE venous thromboembolism

Rheumatol Ther (2022) 9:521–539 527



No active TB was reported in the SELECT-PsA
program.

Rates of HZ were numerically greater with
upadacitinib versus adalimumab; events were
reported more frequently with upadacitinib
30 mg than 15 mg (Fig. 1c). Most cases of HZ
in the upadacitinib 15 mg and 30 mg groups
were non-serious (96% and 93%) and involved
one (67% and 65%) or two (19% and 21%)
dermatomes. No events of central nervous
system or non-cutaneous involvement were
reported. All patients who developed HZ in
the upadacitinib 15 mg group and most in the
upadacitinib 30 mg group (96%) initiated
therapy for HZ. Upadacitinib treatment was
temporarily interrupted in two-thirds (67%) of

HZ events. Few patients (\ 1%) permanently
discontinued upadacitinib due to HZ: two in
the 15 mg and four in the 30 mg groups.
Ophthalmic involvement of the periorbital
skin was seen in two patients treated with
upadacitinib (one with 15 mg, one with
30 mg). One case of severe disseminated
cutaneous HZ was reported with upadacitinib
30 mg. Among those treated with upadacitinib
15 mg, the risk of HZ was higher in Asian
patients and increased with age (Supplemental
Material: Table S6). Across treatment groups,
about 3–5% of patients had a history of HZ
vaccination at baseline, and none of these
patients developed HZ.

Table 2 Treatment-emergent adverse events in any upadacitinib, adalimumab, and placebo treatment groups

E/100 PY (95%
CI), unless stated
otherwise

PBO Pooled
N = 635

ADA 40 mg EOW
N = 429

UPA 15 mg QD
N = 907

UPA 30 mg QD
N = 921

Short-term
data up to
24 weeks

Long-term ADA
(monotherapy or in
combination with
MTX/other
csDMARDs)
Mean exposure:
67 weeks

Long-term UPA
(monotherapy or in
combination with
MTX/other
csDMARDs)
Mean exposure:
72 weeks

Long-term UPA
(monotherapy or in
combination with
MTX/other
csDMARDs)
Mean exposure:
71 weeks

Total PY of

exposure, years

268.7 549.7 1247.2 1257.4

Median exposure,

days (range)

168.0 (1–183) 477.0 (14–1065) 482.0 (1–1083) 482.0 (1–1077)

Any AE 352.1 (330.0–375.2) 286.5 (272.5–301.0) 263.9 (254.9–273.0) 321.5 (311.7–331.6)

Any SAE 8.2 (5.1–12.4) 9.6 (7.2–12.6) 10.3 (8.6–12.3) 13.2 (11.3–15.4)

Any AE leading to

discontinuation

12.3 (8.5–17.2) 7.8 (5.7–10.5) 6.7 (5.3–8.2) 7.8 (6.3–9.5)

Deathsa 0.7 (0.1–2.7) 0.2 (0.0–1.0) 0.2 (0.0–0.6) 0.2 (0.0–0.7)

UPA 15 mg and UPA 30 mg QD groups include patients who were originally assigned to UPA and patients originally
assigned to PBO who switched to UPA at week 24
aDeaths included non-treatment emergent deaths that occurred[ 30 days after the last dose of study drug (UPA 15 mg, 1;
UPA 30 mg, 1)
ADA adalimumab, AE adverse event, CI confidence interval, csDMARD conventional synthetic disease-modifying anti-
rheumatic drug, E/100 PY event per 100 patient-years, EOW every other week, MTX methotrexate, PBO placebo, PY
patient year, QD once daily, SAE serious adverse event, UPA upadacitinib

528 Rheumatol Ther (2022) 9:521–539



Malignancies excluding NMSC were reported
at similar rates across the upadacitinib and
adalimumab groups (Fig. 1d and Supplemental
Material: Table S5). No notable patterns of
malignancies were observed, and the types of
malignancies reflected those expected in a PsA
population; all but one malignancy was repor-
ted in a single patient (prostate cancer was
reported in two patients). The age- and gender-
adjusted SIR for malignancies excluding NMSC
were 1.01 (95% CI 0.46–1.91) for upadacitinib
15 mg and 1.11 (95% CI 0.53–2.03) for
upadacitinib 30 mg, suggesting no increased
risk in patients treated with upadacitinib com-
pared to the general population. Similar rates of
NMSC were also reported across the upadaci-
tinib and adalimumab groups (Fig. 1e). None of
the NMSC events were serious; one event in
each of the two upadacitinib groups led to
treatment discontinuation. Most NMSC events
with upadacitinib were basal cell carcinomas
(seven events with 15 mg, 0.6 E/100 PY; five

events with 30 mg, 0.4 E/100 PY). Two transient
abnormal lymphocyte morphology events were
observed with upadacitinib 15 mg; no con-
firmed cases of lymphoma were reported in the
SELECT-PsA program.

Rates of adjudicated MACE and VTE were
comparable across treatment groups, and all
events were non-fatal (Fig. 1f–g and Supple-
mental Material: Table S7). Two patients had MI
and two had stroke with upadacitinib 15 mg;
two patients had MI and one had stroke with
upadacitinib 30 mg; and two patients had
stroke and one had MI with adalimumab. Two
patients had PE, one had DVT, and one had
concurrent DVT and PE with upadacitinib
15 mg; three patients had PE with upadacitinib
30 mg; and two patients had DVT with adali-
mumab. All patients on upadacitinib who
experienced an adjudicated MACE or VTE had
C 1 risk factor at baseline, including hyperten-
sion, smoking, dyslipidemia, high body mass
index, history of VTE, or thrombosis. No dose

Table 3 Number needed to harm for adverse events at week 24 in the SELECT-PsA trials

NNH (95% CI) SELECT-PsA 1 SELECT-PsA 2

UPA 15 mg QD versus
PBO

UPA 15 mg QD versus ADA
40 mg EOW

UPA 15 mg QD versus
PBO

Any AE 14 (7–119) 48 (ns) 63 (ns)

Any SAE 500 (ns) - 250 (ns) 26 (14–582)

Any AE leading to

discontinuation

- 1000 (ns) - 48 (ns) 53 (ns)

Serious infection 333 (ns) 200 (ns) N/A

HZ 500 (ns) 111 (ns) 200 (ns)

VTE - 500 (ns) - 200 (ns) 200 (ns)

MACE - 500 (ns) - 200 (ns) 200 (ns)

UPA 15 mg group includes patients who were originally assigned to UPA and patients originally assigned to PBO who
switched to UPA at week 24
Negative values indicate that the risk of AEs with UPA was lower than that with the comparator (PBO or ADA)
95% CIs that include infinity were presented as ns if there was no significant difference in the risk of AEs between UPA and
the comparator (PBO or ADA)
N/A indicates that the NNH was undefined, and the risk of serious infection was the same with UPA vs. PBO
Missing data were imputed using non-responder imputation.
ADA adalimumab, AE adverse event, CI confidence interval, EOW every other week, HZ herpes zoster, MACE major
adverse cardiovascular events, N/A not applicable, NNH number needed to harm, ns non-significant, PBO placebo, QD once
daily, SAE serious adverse event, UPA upadacitinib, VTE venous thromboembolism
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dependency was observed for adjudicated
MACE or VTE with upadacitinib.

One adjudicated GI (gastric ulcer) perfora-
tion (\0.1 E/100 PY), occurring 289 days after
initiating upadacitinib 15 mg, was identified in
a patient with concomitant use of non-steroidal
anti-inflammatory drugs.

Rates of hepatic disorders were comparable
between both doses of upadacitinib and
numerically higher with adalimumab (Fig. 1h).
Hepatic disorders were mostly transient, non-

serious transaminase increases. Serious hepatic
disorders were reported in two patients treated
with upadacitinib 30 mg (one each with drug-
induced liver injury and hemangioma of the
liver, 0.2 E/100 PY) and two treated with adali-
mumab (one each with hepatic encephalopathy
and jaundice, 0.4 E/100 PY). The patient
receiving upadacitinib 30 mg who experienced
drug-induced liver injury had a medical history
of psoriasis vulgaris, fatty liver, hyperlipidemia,
and a body mass index of 36. Except for

Fig. 1 Event rates per 100 patient years for adverse events
of special interest (a–l). Events are presented as exposure-
adjusted event rates per 100 patient-years (E/100 PY),
calculated as the total number of events adjusted for total
exposure to UPA, ADA, or PBO. UPA 15 mg and UPA
30 mg QD groups include patients who were originally
assigned to UPA and patients originally assigned to PBO
who switched to UPA at week 24. aOpportunistic
infections excluded tuberculosis, herpes zoster, and oral

candidiasis. bMACE was defined as CV death, non-fatal
MI, and non-fatal stroke. cVTE was defined as deep vein
thrombosis and pulmonary embolism. ADA adalimumab,
CPK creatine phosphokinase, E/100 PY event per 100
patient-years, EOW every other week, MACE major
adverse cardiovascular event, MI myocardial infarction,
NMSC non-melanoma skin cancer, PBO placebo, UPA
upadacitinib, VTE venous thromboembolism
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increased liver transaminases, the patient was
asymptomatic with normal international nor-
malized ratio and total bilirubin levels.

Rates of neutropenia were similar for
upadacitinib 30 mg and adalimumab and lower
with upadacitinib 15 mg (Fig. 1i). Anemia was
more frequent with upadacitinib 30 mg than
other treatment groups (Fig. 1j). Rates of lym-
phopenia were similar with both doses of
upadacitinib and lower with adalimumab
(Fig. 1k). Events of neutropenia, anemia, and
lymphopenia were generally mild or moderate,
non-serious, and rarely led to treatment dis-
continuation. Rates of CPK elevations were
comparable between upadacitinib 15 mg and
adalimumab and higher with upadacitinib
30 mg (Fig. 1l). No rhabdomyolysis was
reported.

Events of inflammatory bowel disease (IBD)
and uveitis were rare. Three events of IBD were
reported with upadacitinib 15 mg (0.2 E/100 PY;
Crohn’s disease flare, worsening of pre-existing
colitis, and new event of colitis), two with
upadacitinib 30 mg (0.2 E/100 PY; new events of
acute descending colitis confined to the splenic
flexure and localized mild inflammation in
cecum secondary to colitis), and one with pla-
cebo (0.4 E/100 PY; Crohn’s disease flare). Two
events of uveitis occurred with placebo (0.7
E/100 PY; one event in a patient with a history
of uveitis), one with upadacitinib 15 mg (\ 0.1
E/100 PY), and one with adalimumab (0.2 E/100
PY; event occurred in a patient with a history of
uveitis).

Laboratory Assessments

Overall, clinically meaningful lab abnormali-
ties, defined as CTCAE grade 3 or grade 4, were
generally infrequent (Table 4). Grade 3/4
decreases in lymphocytes and increases in CPK
were more frequent with upadacitinib versus
adalimumab or placebo; these laboratory chan-
ges were more common with upadacitinib
30 mg than 15 mg. The proportions of patients
experiencing grade 3 decreases in neutrophils
and increases in aspartate aminotransferase
were similar between upadacitinib 15 mg and
adalimumab and greater with upadacitinib

30 mg. Most individual changes in hemoglobin,
platelet, neutrophil, and lymphocyte levels
were transient, generally returned to baseline
levels with continued treatment, and did not
lead to treatment discontinuation (Fig. 2a–d).
No Hy’s law cases were reported in the SELECT-
PsA program.

DISCUSSION

In this integrated analysis of the SELECT-PsA
clinical trial program, the overall safety profile
of upadacitinib in PsA was generally consistent
with that observed with upadacitinib in RA [18],
with no new or unexpected safety risks identi-
fied. The safety profiles of upadacitinib 15 mg
and adalimumab were similar, and the rates of
most AEs were numerically higher with
upadacitinib 30 mg than upadacitinib 15 mg or
adalimumab.

Lower rates of serious infection, HZ, neu-
tropenia, anemia, and CPK elevations were
observed with upadacitinib 15 mg versus 30 mg.
The EAIR of serious infections, a known risk of
immunomodulatory agents [19, 20], with
upadacitinib 15 mg (2.2/100 PY) was compara-
ble with adalimumab (1.1/100 PY), and that
reported in integrated safety analyses of other
marketed advanced PsA therapies with up to
3 years of exposure (1.3–1.7/100 PY) [21–23].

Among patients with rheumatic disease, HZ
has emerged as a safety signal with JAKi treat-
ment [24], which may be attributed to inhibi-
tion of key anti-viral cytokines, interferon (IFN)
and IL-15 [25]. Higher rates of HZ were found
with upadacitinib versus adalimumab and pla-
cebo, but most cases were non-serious involving
a single dermatome. Similar to previous find-
ings with other JAKi [26, 27], higher HZ rates
with upadacitinib were observed for those who
were Asian or older. Prior HZ vaccination in the
SELECT-PsA clinical program was low (\ 5%),
consistent with that reported in studies of
baricitinib (4%) [26] and tofacitinib (\10%)
[28]. Most patients temporarily withdrew
upadacitinib treatment during their HZ event.
According to the product label, temporary
interruption of upadacitinib is recommended
until the HZ event resolves, along with close
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Table 4 Proportion of patients with potentially clinically significant laboratory values

Parameter,
n/N (%)

PBO
Pooled
N = 635

ADA 40 mg EOW
N = 429

UPA 15 mg QD
N = 907

UPA 30 mg QD
N = 921

Short-term
data up to
24 weeks

Long-term ADA
(monotherapy or in
combination with MTX/
other csDMARDs)
Mean exposure: 67 weeks

Long-term UPA
(monotherapy or in
combination with MTX/
other csDMARDs)
Mean exposure: 72 weeks

Long-term UPA
(monotherapy or in
combination with MTX/
other csDMARDs)
Mean exposure: 71 weeks

Hemoglobin (g/l)

Grade 3 (\ 80) 0/627 2/427 (0.5) 2/901 (0.2) 5/918 (0.5)

Platelets (9 109/l)

Grade 3 (25

to\ 50)

0/625 0/427 0/901 1/918 (0.1)

Grade 4 (\ 25) 0/625 0/427 1/901 (0.1) 1/918 (0.1)

Neutrophils (9 109/l)

Grade 3 (0.5

to\ 1.0)

2/627 (0.3) 3/426 (0.7) 7/901 (0.8) 19/918 (2.1)

Grade 4 (\ 0.5) 0/627 0/426 0/901 0/918

Lymphocytes (9 109/l)

Grade 3 (0.2

to\ 0.5)

1/627 (0.2) 0/426 15/901 (1.7) 29/918 (3.2)

Grade 4 (\ 0.2) 0/627 0/426 0/901 1/918 (0.1)

Leukocytes (9 109/l)

Grade 3 (1.0

to\ 2.0)

1/627 (0.2) 0/427 0/901 4/918 (0.4)

Grade 4 (\ 1.0) 0/627 0/427 0/901 1/918 (0.1)

ALT (U/l)

Grade 3 ([ 5.0 to

20.0 9 ULN)

8/626 (1.3) 8/427 (1.9) 11/901 (1.2) 14/918 (1.5)

Grade 4

([ 20.0 9 ULN)

0/626 0/427 0/901 1/918 (0.1)

AST (U/l)

Grade 3 ([ 5.0 to

20.0 9 ULN)

3/626 (0.5) 3/426 (0.7) 6/901 (0.7) 14/917 (1.5)

Grade 4

([ 20.0 9 ULN)

0/626 0/426 0/901 2/917 (0.2)
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monitoring for signs and symptoms of any
infection [7].

Recently, reports by regulatory agencies
noted that JAK inhibition may increase risk of
thrombosis, MACE, malignancy, and mortality
[29–31]. Concerns have previously been raised
about a potential elevated thromboembolic risk
with JAKi treatment [32]. Compared with the
general population, patients with PsA have a
greater risk of developing MACE or VTE [33, 34].
An increased risk of MACE and VTE was not
observed in our analysis, as the rates of adjudi-
cated MACE and VTE were low and similar
across all treatment groups, including placebo.
Few patients treated with upadacitinib had a
history of VTE (\ 3%), and 9–71% had various
CV risk factors at baseline. Known risk factors
for VTE (higher body mass index, previous VTE,
and thrombosis) and MACE (hypertension,
smoking, and dyslipidemia) were present in this
PsA population. These risk factors were also
identified in other JAKi studies [35–37] as well as
older age, longer disease duration, history of
diabetes mellitus, previous heart failure, and
concomitant medication use. Patients receiving
upadacitinib who may have an increased risk of
thrombosis should be promptly evaluated for

signs and symptoms and appropriately treated
[7]. Additional robust post-marketing data can
help to better understand and characterize the
risk of MACE and VTE in patients with PsA
receiving JAKi.

Chronic inflammatory autoimmune condi-
tions have been associated with malignancy
development [38]. Current literature suggests
that PsA may not be associated with an
increased overall risk of malignancy [39]. How-
ever, limited long-term data are available on
malignancy risk in patients with PsA, particu-
larly those treated with JAKi. Although the
effects of immunosuppressive agents on malig-
nancy risk remain largely unclear, JAKis are
thought to potentially interfere with IFN and T
and NK cell function, which play a role in
inhibiting tumor cell growth [40]. We found
similar malignancy rates across treatment
groups, and rates with upadacitinib were com-
parable with expected rates from the general
population. No particular pattern or type of
malignancies were observed. Because about
one-fifth of patients received upadacitinib for at
least 2 years in this analysis, these data should
be interpreted with caution. Further longer-
term surveillance is needed to evaluate any

Table 4 continued

Parameter,
n/N (%)

PBO
Pooled
N = 635

ADA 40 mg EOW
N = 429

UPA 15 mg QD
N = 907

UPA 30 mg QD
N = 921

Short-term
data up to
24 weeks

Long-term ADA
(monotherapy or in
combination with MTX/
other csDMARDs)
Mean exposure: 67 weeks

Long-term UPA
(monotherapy or in
combination with MTX/
other csDMARDs)
Mean exposure: 72 weeks

Long-term UPA
(monotherapy or in
combination with MTX/
other csDMARDs)
Mean exposure: 71 weeks

CPK (U/l)

Grade 3 ([ 5.0 to

10.0 9 ULN)

4/627 (0.6) 3/426 (0.7) 18/901 (2.0) 26/918 (2.8)

Grade 4

([ 10.0 9 ULN)

3/627 (0.5) 4/426 (0.9) 8/901 (0.9) 15/918 (1.6)

UPA 15 mg and UPA 30 mg QD groups include patients who were originally assigned to UPA and patients originally
assigned to PBO who switched to UPA at week 24
ADA adalimumab, ALT alanine aminotransferase, AST aspartate aminotransferase, CPK creatine phosphokinase,
csDMARD conventional synthetic disease-modifying antirheumatic drug, EOW every other week, MTX methotrexate, PBO
placebo, QD once daily, ULN upper limit of normal, UPA upadacitinib
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potential malignancy risk with upadacitinib
treatment and inform PsA management with
JAKi treatment.

Comorbidities of IBD and uveitis have been
associated with PsA [41]. However, the rates of
IBD and uveitis reported as AEs were low and
similar across treatment groups in the SELECT-
PsA clinical program. Efficacy of upadacitinib in
ulcerative colitis was reported in a phase 2b trial
[42], and a phase 3 clinical program is
underway.

A comparative analysis of those receiving
upadacitinib with or without MTX suggests that
AE rates were broadly similar among these
patient populations, except for numerically
higher rates of hepatic disorders and lym-
phopenia with MTX combination therapy.
These findings were not unexpected because
MTX use has been associated with an increased
risk of liver disease and decreases in lymphocyte
count [43, 44]. Monitoring for hepatotoxicity

may be advised for patients with PsA receiving
MTX with upadacitinib [45].

Although lab-related AEs were reported, few
grade 3 or 4 laboratory abnormalities occurred
with either dose of upadacitinib. CPK elevations
were more frequent in patients treated with
upadacitinib than adalimumab or placebo. Ele-
vated CPK levels have also been observed with
other JAKis [46, 47]. Preclinical data on the
mechanism behind increased CPK levels sug-
gests that JAK inhibition restores myoblast dif-
ferentiation [48]. In the SELECT-PsA program,
most CPK elevations and other laboratory
abnormalities were transient and did not lead to
study drug discontinuation. Routine evaluation
of laboratory parameters before and during
upadacitinib treatment is recommended [7].

Several limitations of this analysis should be
acknowledged. Due to the 24-week placebo-
controlled portion of the trials, limited safety
conclusions compared to placebo can be made

Fig. 2 Mean changes in hemoglobin, platelets, neu-
trophils, and lymphocytes levels (a–d). Baseline mean
includes patients with non-missing baseline and at least

one post-baseline value. ADA adalimumab, EOW every
other week, UPA upadacitinib
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for events that occur with prolonged exposure
to treatment. However, longer-term adali-
mumab data allowed the safety profile of
upadacitinib to be compared with that of a
standard of care PsA therapy. Many of the AESIs
evaluated were rare, and variations in sample
size and exposure time across treatment groups
may have introduced bias. Sample size and
exposure time were greater for the upadacitinib
group versus other treatment groups. This
analysis was based on integrated data from two
rigorous controlled clinical trials, which may
limit the generalizability of the findings to
clinical practice. Critical to understanding the
benefit-risk profile of PsA therapies, long-term
monitoring of patients treated with upadaci-
tinib is ongoing.

CONCLUSIONS

Based on integrated data from two randomized
phase 3 trials of 1828 patients with PsA receiv-
ing upadacitinib and 2504.6 PY of exposure, no
new or unexpected safety risks emerged with
longer-term upadacitinib exposure, consistent
with what was observed with upadacitinib in
the RA clinical program. Upadacitinib 15 mg
and adalimumab had similar safety profiles
except for HZ and opportunistic infections, and
the rates of most AEs were higher with
upadacitinib 30 mg. These results support an
acceptable safety profile of upadacitinib 15 mg
for the treatment of PsA in patients who had an
inadequate response or intolerance to C 1 non-
biologic or biologic DMARD. The safety of
upadacitinib will continue to be monitored in
the long-term extensions of the SELECT-PsA
trials.
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