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ABSTRACT

Introduction: We report the long-term safety
of upadacitinib (oral, selective, and reversible
Janus kinase inhibitor) in rheumatoid arthritis
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(RA), psoriatic arthritis (PsA), ankylosing spon-
dylitis (AS), non-radiographic axial spondy-
loarthritis (nr-axSpA), atopic dermatitis (AD),
Crohn'’s disease (CD), and ulcerative colitis (UC).
Methods: Data were analyzed from 16 studies
(data cutoff August 15, 2024). Fach treatment
group was pooled across studies within each
indication. Active comparator arms included
adalimumab (RA/PsA) and methotrexate (RA).
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Treatment-emergent adverse events (TEAEs)
were reported as exposure-adjusted incidence
rates per 100 patient-years (11/100 PY).

Results: This analysis included 8632 (RA,
n=3209; PsA, n=907; AS, n=596; nr-axSpA, n=286;
AD, n=2683; CD, n=450; UC, n=501) upadaci-
tinib-treated patients over 27,164.2 patient-years
(range 199.4-12,315.8 PY across indications). Rates
(n/100 PY) of any TEAEs ranged from 112.0 (AS)
to 401.1 (RA). Most frequently reported TEAEs
included COVID-19, upper respiratory tract infec-
tion, nasopharyngitis, herpes zoster, urinary tract
infection, and acne (primarily patients with AD).
Serious TEAEs ranged from 4.5 (AD) to 11.0 (UC),
and those leading to discontinuation ranged
from 2.9 (AS) to 8.3 (UC). TEAEs leading to death
ranged from O (nr-axSpA, UC) to 0.7 (RA). Among
upadacitinib-treated patients across indications,
rates of adverse events of special interest ranged
from 1.3 to 4.6 (serious infection), 2.4-6.6 (herpes
zoster), 0.2-0.9 (malignancy excluding nonmela-
noma skin cancer [NMSC]), 0-1.4 (NMSC), 0-0.5
(major adverse cardiovascular event [MACE)),
0-0.9 (venous thromboembolism [VTE]), and
0-9.2 (elevated creatine kinase). In RA and PsA,
herpes zoster, NMSC, and elevated creatine kinase
rates were numerically higher with upadacitinib vs
active comparators. Serious infection, herpes zoster,
malignancy (excluding NMSC), NMSC, MACE, and
VTE rates remained stable over time.

Conclusion: This descriptive analysis indicates
a long-term safety profile of upadacitinib con-
sistent with previous reports, further support-
ing long-term treatment of chronic diseases with
upadacitinib. Variations in TEAE rates across
indications likely reflected differences in popu-
lations and underlying comorbidities.

Trial Registration: ClinicalTrials.gov identifiers
NCT02675426, NCT02706951, NCT02706847,
NCT02629159, NCT02706873, NCT03086343,
NCT03104374, NCT03104400, NCT03178487,
NCT04169373, NCT03569293, NCT03568318,
NCT03607422, NCT03345823, NCT02819635.

Keywords: Arthritis; Atopic dermatitis; Axial
spondyloarthritis; Infections; Inflammatory
bowel diseases; Major adverse cardiovascular
events; Malignancy; Rheumatoid; Safety;
Upadacitinib

Key Summary Points

Why carry out this study?

Janus kinase (JAK) inhibitors have been associ-
ated with an increased risk of several adverse
events, including serious infections, herpes
zoster, malignancies, major adverse cardiovascu-
lar events (MACE), venous thromboembolisms
(VTE), and laboratory-related abnormalities.

An integrated safety analysis characterized the
safety profile of upadacitinib, an oral, revers-
ible JAK inhibitor, across rheumatoid arthritis,
psoriatic arthritis, ankylosing spondylitis, and
atopic dermatitis; to build upon these findings,
the analysis was expanded to increase follow-
up duration and include additional approved
indications (non-radiographic axial spondyloar-
thritis, Crohn’s disease, and ulcerative colitis).

What was learned from the study?

Findings from this descriptive integrated
safety analysis, based on over 8600 patients
and 27,000 patient-years of exposure across
16 studies, indicate that upadacitinib is well
tolerated over long-term follow-up; these
long-term data are consistent with the known
safety profile of upadacitinib.

In rheumatoid arthritis and psoriatic arthritis,
malignancy (excluding nonmelanoma skin
cancer, [NMSC]), MACE, and VTE occurred at
similar rates between upadacitinib and active
comparators (adalimumab and methotrex-
ate), while herpes zoster, NMSC, and elevated
creatine kinase occurred more frequently
with upadacitinib.

Variations in rates of adverse events of special
interest across indications were likely due to
differences in patient populations and under-
lying comorbidities.

INTRODUCTION

Immune-mediated inflammatory diseases have
traditionally been managed with corticoster-
oids, conventional synthetic disease-modifying
antirheumatic drugs (csDMARDs), and biologic
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agents [1, 2]. Over the past decade, treatment
for these diseases has evolved significantly, with
oral small molecules—including Janus kinase
(JAK) inhibitors—emerging as a rapid-acting and
effective treatment option for a broad spectrum
of diseases [3]. However, in select populations,
JAK inhibitors have been associated with an
increased risk of several adverse events, includ-
ing serious infections, herpes zoster, malig-
nancies, major adverse cardiovascular events
(MACE), venous thromboembolisms (VTE), and
laboratory-related abnormalities [2].

Safety concerns surrounding JAK inhibi-
tors increased following the Oral Rheumatoid
Arthritis Trial (ORAL) Surveillance study, an
event-driven, randomized, postmarketing, non-
inferiority trial that evaluated the JAK inhibi-
tor tofacitinib vs tumor necrosis factor inhibi-
tors in patients with theumatoid arthritis (RA)
receiving background methotrexate [4]. Patients
aged 250 years with >1 cardiovascular risk fac-
tor were enrolled to enrich the population for
events of interest. Findings showed that patients
treated with tofacitinib had an increased risk of
MACE, malignancy (excluding nonmelanoma
skin cancer, NMSC), opportunistic infections
(including herpes zoster and tuberculosis), and
NMSC compared to patients treated with tumor
necrosis factor inhibitors. However, these find-
ings may not be generalizable to other JAK
inhibitors or disease settings, as ORAL Surveil-
lance was conducted in a population enriched
for cardiovascular and malignancy risk and does
not reflect the broader population receiving JAK
inhibitors in RA or other diseases. Furthermore,
subsequent analyses showed that safety risks
were concentrated in patients with specific char-
acteristics at baseline, including age>65 years,
smoking history, high risk of cardiovascular dis-
ease, and active RA [5-9].

Upadacitinib is an oral, selective, and revers-
ible JAK inhibitor approved to treat multiple
immune-mediated inflammatory diseases,
including RA, psoriatic arthritis (PsA), atopic
dermatitis (AD), ulcerative colitis (UC), Crohn’s
disease (CD), ankylosing spondylitis (AS), non-
radiographic axial spondyloarthritis (nr-axSpA),
polyarticular juvenile idiopathic arthritis, and
giant cell arteritis [10]. Currently, upadacitinib is
under investigation for hidradenitis suppurativa,

vitiligo, alopecia areata, systemic lupus erythe-
matosus, and Takayasu arteritis [11-15].

An analysis of integrated data from upadaci-
tinib clinical trials, encompassing over 15,000
patient-years (PY) of exposure in RA, PsA, AS,
and AD, characterized the safety profile of upa-
dacitinib and those of active comparators (where
available) [16]. Findings showed that upadaci-
tinib had an acceptable safety profile, which was
consistent with previous reports. We expanded
the analysis to characterize the safety of upa-
dacitinib over 27,000 PY of exposure, incorpo-
rating a longer follow-up period and additional
approved indications (nr-axSpA, CD, and UC).
This analysis aims to comprehensively charac-
terize the safety profile of upadacitinib across
multiple approved indications and offer insights
into its long-term use to help inform clinical
decision-making.

METHODS

Patients and Studies

This analysis included safety data from 16 upa-
dacitinib studies (data cutoff date August 15,
2024). All studies were phase 3 studies, except
for SELECT-AXIS 1, which was a phase 2/3 study.
The patient populations from these studies have
been described previously (Table S1 in the sup-
plementary material) [17-31]. Patients in the
RA, PsA, AS, nr-axSpA, and CD studies were
aged>18 years (adolescents were also included
in the AD [aged 12-17 years] and UC [aged
16-17 years] studies). Most enrolled patients
had active disease and inadequate response or
intolerance to >1 commonly used treatment
for immune-mediated inflammatory diseases
(csDMARDs, nonsteroidal anti-inflammatory
drugs, or biologic therapies). All studies were
conducted in accordance with the Declaration
of Helsinki, the International Council for Har-
monisation guidelines, and applicable local
regulations. An independent ethics committee
or institutional review board at each study site
approved the protocol. Patients (or legal guard-
ians of adolescents) provided written informed
consent before beginning the study.
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Treatment

Data for each of the following treatment groups
were pooled across studies within each indica-
tion: upadacitinib 15 mg once daily (RA, PsA,
AS, nr-axSpA, AD, CD, and UC), upadacitinib
30 mg once daily (AD, CD, and UC), adali-
mumab 40 mg every other week (RA and PsA),
and methotrexate (RA). For the RA and PsA
studies, patients received upadacitinib or adali-
mumab as monotherapy or in combination with
methotrexate or another csDMARD. Data for the
methotrexate group were from SELECT-EARLY
and reflect methotrexate use as monotherapy
in patients with methotrexate-naive RA. The
methotrexate dose (7.5-20 mg/week) varied by
region and patient tolerability. For the AD stud-
ies, patients received upadacitinib as monother-
apy or in combination with topical corticoster-
oids. UC and CD study data were from patients
who responded to 8 or 12 weeks (or longer for
extended induction) of once-daily upadacitinib
45 mg induction therapy, respectively, and then
received once-daily upadacitinib 15 mg or 30 mg
maintenance treatment.

Safety Assessments

Treatment-emergent adverse events (TEAEs) were
coded according to the Medical Dictionary for
Regulatory Activities. TEAEs were defined as any
adverse event with an onset date on or after the
first dose of study drug and up to 30 days after
the last dose of upadacitinib or methotrexate, or
up to 70 days after the last dose of adalimumab.

Adverse events of special interest (AESIs)
included serious infection, opportunistic infec-
tion (excluding herpes zoster and tuberculosis),
herpes zoster, active tuberculosis, MACE (cardio-
vascular death, nonfatal myocardial infarction,
and nonfatal stroke), VTE (deep vein thrombosis
and pulmonary embolism), malignancy (exclud-
ing NMSC), NMSC, investigator-reported labora-
tory-related abnormalities (anemia, lymphope-
nia, neutropenia, elevated creatine kinase [CK]),
hepatic disorder, renal dysfunction, gastroin-
testinal (GI) perforation, bone fracture, retinal
detachment, and serious hypersensitivity reac-
tion. An independent, external cardiovascular

adjudication committee evaluated MACE and
VTE in a blinded manner, and an independ-
ent, sponsor-employed committee of experts
adjudicated GI perforations in a blinded man-
ner. The proportion of patients who met crite-
ria for potentially clinically significant changes
(grade 3/4) in select laboratory parameters rel-
evant to the JAK inhibitor class was evaluated.
To grade laboratory changes for RA, the Rheu-
matology Common Toxicity Criteria version 2.0,
developed by the Outcome Measures in Rheu-
matology Drug Safety Working Group [32], was
used; CK and creatinine were graded using the
National Cancer Institute Common Terminol-
ogy Criteria for Adverse Events (NCI CTCAE).
NCI CTCAE was used to grade toxicity for all
other indications. To assess changes over time,
TEAE rates for the following AESIs were reported
in 6-month intervals: serious infection, herpes
zoster, malignancy (excluding NMSC), NMSC,
MACE, and VTE. AESI rates were also stratified
by age group (<65 years and >65 years).

Statistical Analysis

TEAEs are reported as exposure-adjusted inci-
dence rates (EAIR) and, in the supplemental
materials, as exposure-adjusted event rates
(EAER). EAIR represents the number of patients
with >1 event per 100 PY (n/100 PY) over a
defined period of study drug exposure; exposure
time was calculated as the time to the first event.
In the CD and UC studies, exposure started at
the first dose in the maintenance period. For
patients without an event, exposure time was
censored on the date of the patient’s last dose
of study drug or database lock date, whichever
occurred first. EAER represents the number
of events occurring per 100 PY over a defined
period of exposure to study drug; exposure was
calculated as total study drug duration for a
given dose. For EAIR and EAER, patients who
switched treatments were censored at the time
of treatment or dose switch; 95% CIs were cal-
culated using the exact method for the Poisson
mean. Standardized mortality ratio (SMR) was
calculated using the World Health Organiza-
tion age-specific, gender-specific, and country-
specific death data for the general population,
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and calculations included COVID-19 deaths;
95% Cls were based on the Byar’s approxima-
tion. Grade 3/4 changes in laboratory param-
eters were summarized using numerical counts
and percentages, including only patients with
>1 postbaseline value for the respective param-
eter whose postbaseline grade was more severe
than at baseline.

RESULTS

Patients and Exposure

This analysis included 8632 patients treated with
upadacitinib over 27,164.2 PY. Based on data
available up to the time of analysis, the median
upadacitinib treatment duration was shorter in
the nr-axSpA (53.8 weeks), CD (51.6 weeks), and
UC (51.7 weeks) programs and longer in the RA
(216.3 weeks) and AD (230.1 weeks) programs,
reflecting differences in planned study dura-
tions. Adalimumab was a reference comparator
arm in one RA (579 patients; 1978.0 PY) and one
PsA (429 patients; 1520.0 PY) study. Methotrex-
ate was a reference comparator arm in one RA
study (314 patients; 860.1 PY).

There were notable differences in baseline
characteristics, such as mean age and propor-
tions of male and female patients across studies,
which were expected on the basis of the patient
populations studied in this analysis (Table 1).
Patients in the RA and PsA studies were generally
older (mean age range 51.4-54.3 years), whereas
AD studies included younger patients (mean age
range 31.9-33.1 years across upadacitinib doses).
RA studies had a higher proportion of female
patients (approx. 80%), while AS studies had
a higher proportion of male patients (approx.
75%). For most indications, time since diagnosis
was < 10 years; however, it was approximately
20 years in the AD population, reflecting an
earlier age of onset compared with other con-
ditions. Among patients receiving upadacitinib,
approximately 70-80% with RA and PsA received
concomitant csDMARDs, and approximately
55% with RA received concomitant corticoster-
oids. Approximately one-third of patients with
AD received concomitant topical corticosteroids,

and nearly 40% of patients with CD and UC
received concomitant oral or rectal corticoster-
oids. Few patients (<7.5% across all groups) were
vaccinated for herpes zoster at baseline. Most
patients had >1 risk factor for cardiovascular
disease at baseline—including age>635 years,
body mass index>30 kg/m?, smoking history,
>4 alcoholic drinks/day, elevated low-density
lipoprotein cholesterol, low high-density lipo-
protein cholesterol, or a history of cardiovascu-
lar disease, diabetes, hypertension, VTE, chronic
kidney disease, or dyslipidemia—with the lowest
proportion in the AD population (52%) and the
highest in the PsA population (86%).

General Safety Overview

EAIRs of any TEAEs with upadacitinib ranged
from 112.0 n/100 PY (AS) to 401.1 n/100 PY (RA;
Table 2). The most frequently reported TEAEs
(25 n/100 PYs) included COVID-19, upper res-
piratory tract infection, nasopharyngitis, herpes
zoster, urinary tract infection, and acne (primar-
ily in the AD population; Table S2 in the sup-
plementary material). Most acne cases in the
AD population occurred on the face, were mild
or moderate in severity, were nonserious, and
did not result in treatment discontinuation; the
most common risk factors for acne were fam-
ily history or prior medical history of acne. In
the RA and PsA populations, EAIRs of TEAEs
were generally similar between upadacitinib
and active comparators, though some differ-
ences were observed; in the RA population, seri-
ous TEAEs were numerically higher with upa-
dacitinib 15 mg vs methotrexate (10.5 vs 6.8
n/100 PY), while treatment-related TEAEs were
numerically lower with upadacitinib 15 mg vs
methotrexate (36.9 vs 50.3 n/100 PY). EAIRs
of TEAEs in the RA and PsA populations were
comparable between patients who received upa-
dacitinib as monotherapy or in combination
with csDMARD:s (Table S3 in the supplementary
material). EAIRs of serious TEAEs among patients
treated with upadacitinib were numerically low-
est in the AD population (4.5 n/100 PY) and
highest in the UC population (11.0 n/100 PY).
In the AD population, EAIRs of any TEAEs and
treatment-related TEAEs were numerically
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Serious Infection Opportunistic Infections (Excl. TB and HZ)
RA UPA 15 mg | . 29(26,32) RA UPA 15 mg s 02(0.1,03)
ADA 40 mg —e—i 24(1.7,32) ADA 40 mg - 0.2 (0, 0.4)
MTXH o 1.3 (0.7, 2.3) MTX -5 0.1 (0, 0.6)
PsA UPA 15 mg > 2.9 (23, 356) PsA UPA 15 mg—® 0.3 (0.2, 0.6)
ADA 40 mg- +He—i 1.2 (0.7, 1.9) ADA 40 mg -1 0(0,02)
AS UPA 15 mg - ° 21(1.3,32) AS UPA 15 mg—» <0.1(0, 0.5)
nr-axSpA UPA 15mg- e 1.3 (0.4, 3.1) nr-axSpA UPA 15mg—o 0.3 (0, 1.5)
AD UPA 15 mg -| ° 17 (1.4,22) AD UPA 15 mg e 1.3(1.0,1.7)
UPA 30 mg o 2.2 (1.8, 2.7) UPA30mg-{ e 1.4 (1.1, 1.8)
cD UPA 15 mg | o 29(14,52) cD UPA 15 mg & 0.5 (0.1, 1.9)
UPA 30 mg | ——— 3.7 (22,6.0) UPA 30 mg @ 0.2 (0, 1.1)
uc UPA 15 mg . 46(2.1.88) uc UPA 15 mg-—# 1.0 (0.1, 3.6)
UPA 30 mg | 37(16,7.3) UPA 30 mg-—&————— 0.9 (0.1, 3.3)
o 2 4 & & 1 o 2 4 & & 10
n/100 PY (95% Cl) n/100 PY (95% CI)
Herpes Zoster Active TB
RA UPA 15 mg - ° 28(25,3.1) RA UPA 15 mg <0.1(0,0.1)
ADA 40 mg - te- 0.8 (0.5, 1.4) ADA 40 mg @+ 0.2 (0.1, 0.5)
MTX - o 0.8 (0.3, 1.7) MTX 0(0, 0.4)
PsA UPA 15 mg ° 2.9 (2.3, 3.6) PsA UPA 15 mg I‘r 0(0.0.1)
ADA 40 mg -{ie~ 0.5 (0.2, 1.1) ADA 40 mg}‘1 <0.1(0,04)
AS UPA 15 mg ° 2.7 (1.8, 4.0) AS UPA 15 mg - 0(0, 0.4)
nr-axSpA UPA 15 mg | ° 2.7 (1.3,5.0) nr-axSpA UPA 15 mg ] 0(0, 1.0)
AD UPA 15 mg - ° 2.9 (2.4, 3.5) AD UPA 15 mg l <0.1(0,02)
UPA 30 mg | [ 5.2 (4.5, 5.9) UPA 30 mg+ <0.1(0, 0.1)
cD UPA 15 mg o 2.4 (1.1, 4.6) cD UPA 15 mg 0(0, 1.0)
UPA 30 mg - —e—— 5.5(3.5,8.1) UPA 30 mg+— 0(0, 0.8)
uc UPA 15 mg | ° 6.2 (3.2, 10.8) uc UPA 15 mg 0(0, 1.8)
UPA 30 mg - . 6.6 (3.6, 11.0) UPA 30 mg+—< 0(0,1.7)
0 5 10 15 0 2 4 6 8 10
n/100 PY (95% Cl) /100 PY (95% Cl)
Malignancy (Excl. NMSC) NMSC
RA UPA15mg- ® 0.7 (06,09) RA UPA 15mg- 04(03,05)
ADA 40 mg e~ 0.7 (0.4, 1.2) ADA 40 mg e 0.2 (0, 0.4)
MTX o 0.9 (0.4, 1.8) MTX -+ 0(0, 0.4)
PsA UPA15mg- & 0.8 (0.5, 1.2) PsA UPA15Smg~ e 0.7 (0.4, 1.0)
ADA 40 mg -8 0.4 (0.1,09) ADA 40 mg - 0.1(0, 0.5)
AS UPA 15 mg & 0.2 (0,0.7) AS UPA 15 mg® 0.3 (0.1, 0.9)
nr-axSpA UPA 15 mg - & 0.3 (0, 1.5) nr-axSpA UPA 15 mg - 0.3 (0, 1.5)
AD UPA 15 mg -{'® 0.3 (0.1, 0.5) AD UPA 15mg— » 0.4(0.3,0.7)
UPA 30 mg-| e 05(03,0.7) UPA 30 mg -{ i@ 0.4 (0.2, 0.6)
cD UPA15mg 0.8(0.2,2.3) cDh UPA 15 mg 0(0, 1.0)
UPA 30 mg -&—— 0.6 (0.1, 1.8) UPA 30 mg--&——i 0.4 (0.1, 1.5)
uc UPA15mg—— 0.5 (0, 2.8) uc UPA 15 mg < 0(0, 1.8)
UPA 30 mg ~‘>—o—< 0.9 (0.1, 33) UPA30 mg- —o——— 1.4 (0.3, 4.0)
o 2 4 & & 10 o 2 4 & 8 10
/100 PY (95% Cl) n/100 PY (95% Cl)
Adjudicated MACE Adjudicated VTE
RA UPA 15 mg 0.4 (0.3, 0.5) RA UPA15mg— » 0.4 (0.3, 0.5)
ADA 40 mg — e 0.4 (0.2, 0.8) ADA 40 mg | 0.4 (0.1,0.7)
MTX e 0.3 (0.1, 1.0) MTX e 0.6 (0.2, 1.4)
PsA UPA 15 mg— @ 0.4 (0.2,0.7) PsA UPA 15 mg -» 0.2(0.1,0.4)
ADA 40 mg /e 0.3(0.1,0.7) ADA 40 mg e 0.2 (0. 0.6)
AS UPA 15 mg —& 0.2(0,0.7) AS UPA 15 mg i 0.3(0.1,0.9)
nr-axSpA ypa 15 mg-|-e 0.5 (0.1, 1.9) nr-axSpA UPA 15 mg— o 0.8(0.2,2.3)
AD UPA 15 mg -{» 0.2 (0.1,0.3) AD UPA 15 mg - 0.1 (0, 0.3)
UPA 30 mg <0.1(0,0.2) UPA 30 mg 0.1(0,0.3)
cD UPA 15 mg 0(0, 1.0) cD UPA 15 mg 0(0, 1.0)
UPA 30 mg 0.2 (0, 1.1) UPA 30 mg —&— 0.2 (0, 1.1)
uc UPA 15 mg 0(0, 1.8) uc UPA 15 mg--—® 1.0 (0.1, 3.6)
UPA 30 mg*i—o—< 0.5 (0, 2.6) UPA 30 mg-—&————— 0.9 (0.1, 3.3)
o 2 4 6 & 10 o 2z 4 6 8 10
/100 PY (95% Cl) n/100 PY (95% CI)
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«Fig. 1 Exposure-adjusted incidence rates of infections,
malignancies, and cardiovascular events®. 4D atopic der-
matitis, /DA adalimumab, AS ankylosing spondylitis, CD
Crohn’s disease, CI confidence interval, excl. excluding, HZ
herpes zoster, MACE major adverse cardiovascular events,
MTX methotrexate, NMSC nonmelanoma skin cancer,
7/100 PY number of patients with at least 1 event per 100
patient-years, nr-axSpA non-radiographic axial spondy-
loarthritis, PsA psoriatic arthritis, R4 rheumatoid arthri-
tis, 7B tuberculosis, UC ulcerative colitis, UP4 upadaci-
tinib, V' TE venous thromboembolism. *RA: UPA 15 mg
(n=3209), ADA 40 mg (»=579), MTX (n=314); PsA:
UPA 15 mg (2=907), ADA 40 mg (n=429); AS: UPA
15 mg (n=596); nr-axSpA: UPA 15 mg (»=286); AD:
UPA 15 mg (n=1337), UPA 30 mg (n = 1346); CD: UPA
15 mg (n=221), UPA 30 mg (»=229); UC: UPA 15 mg
(n=250), UPA 30 mg (»=251)

higher in patients receiving upadacitinib 30 mg
vs upadacitinib 15 mg. EAIRs of TEAEs were
comparable between upadacitinib doses in the
CD and UC populations. The EAIR of TEAEs
leading to death was <1.0 n/100 PY across all
treatment groups and populations, with the
highest rate observed in patients with RA treated
with upadacitinib 15 mg (0.7 n/100 PY) and
adalimumab (0.7 n/100 PY). The most common
causes of death, other than COVID-19, were car-
diovascular related. No deaths were observed in
the nr-axSpA and UC populations in the analysis
sets presented. SMR estimates in patients treated
with upadacitinib 15 mg were 0.63 (95% CI 0.49,
0.80) in RA and 0.66 (95% CI 0.38, 1.06) in PsA.
The SMR estimate was 0.39 (95% CI 0.18, 0.74)
in AD (including both doses). For the AS, ni-
axSpA, CD, and UC populations, SMR estimates
could not be generated because of the absence
or low occurrence of treatment-emergent deaths.

AESIs

AESIs are reported as EAIR in the text and pre-
sented in Figs. 1, 2, and 3 and as EAER in the
supplement (Figs. S1-S3 in the supplementary
material).

Serious and Opportunistic Infections

Across indications, EAIRs of serious infections
with upadacitinib treatment ranged from 1.3
n/100 PY (nr-axSpA) to 4.6 n/100 PY (UC, upa-
dacitinib 15 mg); no clear dose-dependent
relationship was observed (Fig. 1). In RA, seri-
ous infection rates were similar between upa-
dacitinib (2.9 n/100 PY) and adalimumab (2.4
n/100 PY) and numerically lower in the metho-
trexate treatment group (1.3 n/100 PY). In the
PsA population, the EAIR of serious infections
was numerically higher in patients treated with
upadacitinib (2.9 n/100 PY) vs adalimumab (1.2
n/100 PY).

Opportunistic infections (excluding herpes
zoster and tuberculosis) were reported in all indi-
cations, with the lowest EAIR observed in rheu-
matological diseases (<0.3 n/100 PY; Fig. 1). The
most frequently reported opportunistic infection
with upadacitinib was esophageal candidiasis in
the RA, PsA, and AS populations; one patient in
the RA population experienced listeria meningi-
tis, and one patient in the nr-axSpA population
experienced herpes simplex meningomyelitis
(Table S4 in the supplementary material). The
highest EAIR of opportunistic infections (exclud-
ing herpes zoster and tuberculosis) was observed
in the AD population (1.3-1.4 n/100 PY across
upadacitinib doses); in this indication, nearly
all opportunistic infections were eczema her-
peticum. Opportunistic infections (excluding
herpes zoster and tuberculosis) in the CD and
UC populations occurred at EAIRs of 0.2-1.0
n/100 PY and included esophageal candidiasis,
Pneumocystis jirovecii pneumonia, cytomegalovi-
rus, and pneumonia cryptococcal.

The EAIRs of herpes zoster in patients treated
with upadacitinib ranged from 2.4 to 6.6
n/100 PY, with rates trending higher in the UC
population (Fig. 1). In line with the expected
safety profile of JAK inhibitors [33], the EAIR
of herpes zoster was numerically higher with
upadacitinib 15 mg (2.8 n/100 PY) vs adali-
mumab (0.8 n/100 PY) and methotrexate (0.8
n/100 PY) in RA and numerically higher with
upadacitinib 15 mg vs adalimumab in PsA (2.9
vs 0.5 n/100 PY). In the AD, CD, and UC popu-
lations, EAIRs of herpes zoster were numerically
higher with upadacitinib 30 mg vs upadacitinib
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15 mg, suggesting a dose-dependent relation-
ship. For most patients, herpes zoster involved a
single dermatome; few patients had ophthalmic
involvement (PsA, 6.2%; RA, 5.9%; other indi-
cations, <4.2%; Table S5 in the supplementary
material). There was a single case of central nerv-
ous system involvement (herpes meningoen-
cephalitis) in a patient with UC who received
upadacitinib 30 mg.

Tuberculosis was rare (EAIR of <0.1 n/100 PY)
in patients treated with upadacitinib across all
indications and doses (Fig. 1).

Malignancies

The EAIR of malignancy (excluding NMSC) was
low, occurring at rates of <1.0 n/100 PY across
all treatment groups and indications (Fig. 1). No
clear pattern of malignancies (excluding NMSC)
was observed in any indication (Table S6 in the
supplementary material). The EAIR of lym-
phoma was low in patients treated with upa-
dacitinib (0.3 n/100 PY across all indications).

Across all treatment groups and indications,
EAIRs of NMSC were<1.5 n/100 PY, with the
highest rate observed in patients with UC receiv-
ing upadacitinib 30 mg (1.4 /100 PY; Fig. 1). In
the RA and PsA populations, NMSC rates were
numerically higher with upadacitinib 15 mg vs
active comparators. NMSC was not observed
in patients with RA receiving methotrexate or
patients with CD and UC receiving upadacitinib
15 mg. Although EAIRs of NMSC were numeri-
cally higher with upadacitinib 30 mg vs upadaci-
tinib 15 mg in patients with CD and UC, rates
were similar between upadacitinib doses in AD.

Adjudicated MACE and VTE

The EAIR of MACE was low, occurring at rates of
<0.5 n/100 PY across all treatment groups and
indications (Fig. 1). In the RA and PsA popu-
lations, MACE rates were numerically similar
between upadacitinib 15 mg and active compar-
ators. In patients with CD and UC, MACE was
not observed in patients receiving upadacitinib
15 mg and occurred at EAIRs of 0.2 n/100 PY and
0.5 n/100 DY, respectively, in patients receiving
upadacitinib 30 mg.

Among patients treated with upadacitinib,
VTE was observed more commonly in the nr-
axSpA (0.8 n/100 PY) and UC (upadacitinib
15 mg, 1.0 n/100 PY; upadacitinib 30 mg, 0.9
n/100 PY) populations and occurred at EAIR of
<0.4 n/100 PY in the other indications (Fig. 1).
VTE rates were numerically similar for upadaci-
tinib 15 mg and active comparators and between
upadacitinib doses. Most patients treated with
upadacitinib who experienced MACE or VTE
had>1 underlying risk factor for cardiovascular
disease at baseline (Table S7 in the supplemen-
tary material).

Laboratory-Related Abnormalities

EAIRs of investigator-reported anemia and
lymphopenia varied across indications and
trended higher in patients with CD and UC
(Fig. 2). EAIRs of lymphopenia were numerically
higher with upadacitinib 15 mg vs adalimumab
in patients with RA (1.2 vs 0.5 n/100 PY) and
PsA (1.6 vs 0.1 n/100 PY). EAIRs of neutrope-
nia were numerically similar for upadacitinib
15 mg and active comparators and trended
higher in patients with UC. In line with the
known safety profile of JAK inhibitors [34-36],
elevated CK levels were reported, with numeri-
cally higher EAIRs observed in patients with
RA and PsA treated with upadacitinib 15 mg vs
active comparators. A dose-dependent increase
in elevated CK was observed with upadacitinib
treatment in the AD, CD, and UC populations,
though there were large overlaps of 95% Cls
between doses for the CD and UC indications.
Most cases of elevated CK levels were mild or
moderate in severity, asymptomatic, transient,
and did not result in treatment discontinuation.
Rhabdomyolysis was rare, and most patients
who experienced rhabdomyolysis had alterna-
tive etiologies identified (e.g., increased physical
activity or infection). Hepatic disorders occurred
at EAIRs of 2.8-9.5 n/100 PY across treatments
and indications, primarily comprising transam-
inase elevations. Hepatic disorders rates were
numerically higher in patients with RA treated
with upadacitinib 15 mg (5.0 n/100 PY) vs adal-
imumab (2.9 n/100 PY); in PsA, rates trended
higher with adalimumab vs upadacitinib (8.5
vs 6.6 n/100 PY). EAIRs of renal dysfunction
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were low (0.5 n/100 PY across treatments and
indications).

In RA, the proportion of patients with
grade 3/4 laboratory abnormalities was gener-
ally comparable between upadacitinib 15 mg
and adalimumab; grade 3 decreases in lympho-
cytes and grade 3 elevations in alanine ami-
notransferase, aspartate aminotransferase, and
CK occurred more frequently with methotrexate
than with upadacitinib 15 mg (Tables S8 and
S9 in the supplementary material). In PsA, the
proportion of patients with grade 3 decreases
in lymphocytes was higher with upadacitinib
15 mg than with adalimumab. In the AD,
CD, and UC populations, treatment with upa-
dacitinib was associated with dose-dependent
increases in grade 3 laboratory abnormalities of
hemoglobin, neutrophils, and CK. In AD, dose-
dependent increases in grade 3 abnormalities
were observed for lymphocytes, alanine ami-
notransferase, and aspartate aminotransferase.

GI Perforation, Bone Fracture, Retinal
Detachment, and Serious Hypersensitivity
Reaction

The EAIR of GI perforation was low (<0.1
n/100 PY) across treatment groups and indi-
cations, except for in the CD population,
where GI perforation occurred at an incidence
of 0.8 n/100 PY and 0.4 n/100 PY in the upa-
dacitinib 15 mg and 30 mg treatment groups,
respectively (Fig. 3). GI perforations in the CD
population were noted to occur when patients
had ongoing disease activity, deep ulcers, or
complications (e.g., strictures, obstructions, or
fistulas) [22]. The EAIRs of bone fracture were
0.5-2.4 n/100 PY across treatments and indica-
tions, with the highest rate observed in RA, in
line with known background risks. In the RA
and PsA populations, EAIRs of bone fracture
were numerically higher with upadacitinib
15 mg vs adalimumab. Retinal detachment
occurred at an EAIR of <0.2 n/100 PY across
treatments and indications, with most cases
primarily observed in the AD population and
most frequently reported in Asian patients.
The EAIR of serious hypersensitivity reaction
was low (£0.1 n/100 PY) across indications and
treatment groups.

Rates of AESIs Over Time

Across all indications, EAIRs of serious infection,
herpes zoster, malignancy (excluding NMSC),
NMSC, MACE, and VTE remained stable over
time (Figs. S4-S9 in the supplementary material).
In the AS, nr-axSpA, and UC populations, sev-
eral time intervals (212 to <18 months, >24 to
<30 months, and >30 to <36 months) exhibited
high EAIRs due to substantially reduced expo-
sure times, as fewer patients remained toward
the end of the study and long-term extension.

AESIs by Age

EAIRs of several AESIs were generally higher in
patients aged>65 years vs<65 years, including
serious infection, herpes zoster, malignancy,
VTE, anemia, renal dysfunction, and bone frac-
ture (Tables S10 and S11 in the supplementary
material).

DISCUSSION

This descriptive integrated safety analysis, com-
prising data from 16 studies and over 27,000
patient-years of exposure, provides a compre-
hensive characterization of the long-term safety
profile of upadacitinib across a broad spectrum
of immune-mediated inflammatory diseases.
Our analysis indicates that long-term treatment
of chronic diseases with upadacitinib remains
well tolerated. EAIRs of AESIs remained stable
over time, suggesting no clear evidence of a
cumulative increase in safety risk with longer
upadacitinib exposure.

Variations in EAIRs of TEAEs among dif-
ferent indications likely reflect differences
in patient populations and underlying back-
ground risks [37-42]. For instance, numerically
higher death rates were noted in the RA and
PsA populations compared with other indica-
tions, potentially attributable to a higher base-
line prevalence of cardiovascular risk factors
(e.g., older age [>65 years], higher body mass
index [>30 kg/m?], and hypertension) and
these conditions being associated with multi-
ple comorbidities [43, 44]. However, in the RA
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Anemia Lymphopenia
RA UPA 15 mg - 24(21,27) RA UPA 15 mg - 1.2 (1.0, 14)
ADA4Omg- e 24(17,32) ADA 40 mg - e 0.5(0.2, 0.9)
MTX 36(24,52) MTX 1.7 (0.9, 2.9)
PsA  UPA15mg- 9(15,25) PsA  UPA15mg- 1.6(1.1,2.1)
ADA40mg- He— 5(0.9, 2.3) ADA 40 mg -pH 0.1 (0, 0.5)
AS UPA 15 mg 5(0.8, 2.5) AS UPA 15 mg - 0.5(0.2,1.2)
nr-axSpA UPA 15mg e 1(0.3,27) nr-axSpA UPA 15 mg - 0(0, 1.0)
AD UPA 15 mg - 2 (0.9, 1.6) AD UPA 15 mg - 0.6 (0.4, 0.9)
UPA30mg- Ie 5(1.2, 1.9) UPA30mg- e 0.9 (0.6, 1.2)
cD UPA 15 mg - 1(2.3,6.7) cD UPA 15 mg - 3.6 (1.9, 6.2)
UPA 30 mg " 6(2.9, 7.1) UPA 30 mg - —e——i 4.5 (2.8, 7.0)
uc UPA 15 mg - 7(2.9, 10.2) uc UPA 15 mg - 3.6 (1.4, 7.4)
UPA 30 mg - —— 722, 8.6) UPA3OmMg{ ——o——— 23(0.7,5.4)
0 5 10 15 0 2 4 6 8 10
n/100 PY (95% ClI) n/100 PY (95% ClI)
Neutropenia Elevated CK
RA UPA 15 mg - 1.5 (1.3, 1.7) RA UPA 15 mg o 2.8(25,3.1)
ADA 40 mg- Hed 1.2 (0.7, 1.7) ADA 40 mg-| te- 1.1(0.7, 1.7)
MTX 1.3 (0.7, 2.4) MTX - 1.2 (0.6, 2.2)
PsA UPA 15 mg - 4(1.0,1.9) PsA UPA 15 mg 4 4.8(4.0,5.7)
ADA40mg- e 8(1.2,27) ADA 40 mg - —o—i 3.0 (22, 4.1)
AS UPA 15 mg o 0(1.2, 3.1) AS UPA 15 mg o 3.1 (2.1, 4.4)
nr-axSpA UPA 15 mg -| 7 (1.3, 5.0) nr-axSpA UPA 15 mg - 0(0, 1.0)
AD UPA 15 mg 9(0.7,1.3) AD UPA 15 mg 4.2 (36,4.9)
UPA30 mg- Ie 2 (0.9, 16) UPA 30 mg o 5.8 (5.1, 6.6)
cD UPA 15 mg - 3(0.4, 3.1) cDh UPA15mg- o 3.6(1.9,6.1)
UPA30mg- +Ho— 1(1.0, 3.9) UPA 30 mg - [ — 4.2 (25, 6.5)
uc UPA 15 mg - 1(1.8,8.1) uc UPA 15 mg - o 79(44, 130)
UPA 30 mg e 2 (4.0, 11.9) UPA 30 mg ————®————-9.2 (55, 14.4)
0 5 10 15 0 5 10 15
n/100 PY (95% ClI) n/100 PY (95% Cl)
Hepatic Disorder Renal Dysfunction
RA UPA 15 mg 50 (46, 5.4) RA UPA 15 mg 02(02,03)
ADA40mg- e 2.9(2.2,38) ADA 40 mg -{®4 02(0.1,05)
MTX - ! 6.3 (4.7, 8.4) MTX - 0.5(0.1,1.2)
PsA UPA 15 mg - 6 (5.7, 7.7) PsA UPA 15 mg 0.2 (0.1, 0.5)
ADA 40 mg - —e—1 5(7.0, 10.3) ADA 40 mg <0.1(0,04)
AS UPA 15 mg -{ 2 (3.9, 6.9) AS UPA 15 mg —» <0.1(0.0.5)
nr-axSpA UPA 15 mg 3(17,5.7) nr-axSpA UPA 15mg—o 0.3 (0, 1.5)
AD UPA 15 mg | 8(2.3,3.4) AD UPA 15 mg —I. <0.1(0,02)
UPA 30 mg o Y] 5(3.0, 4.1) UPA 30 mg <0.1(0,02)
cD UPA 15 mg - 6 (1.9, 6.2) CcD UPA 15 mg -9 0(0, 1.0
UPA 30 mg - —e—— 1(33,7.7) UPA 30 mg —@— 0.2 (0, 1.1)
uc UPA 15 mg - 5 (5.6, 15.1) uc UPA 15 mg——® 0.5 (0, 2.8)
UPA 30 mg -{ e 6 (3.6, 11.1) UPA30mg & 0.5 (0, 2.5)
0 5 10 15 210 0 2 4 6 8 10

n/100 PY (95% Cl)

n/100 PY (95% Cl)
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«Fig. 2 Exposure-adjusted incidence rates of investigator-
reported laboratory-related abnormalities®. 4D atopic der-
matitis, /DA adalimumab, AS ankylosing spondylitis, CD
Crohn’s disease, CI confidence interval, CK creatine kinase,
MTX methotrexate, 7/100 PY number of patients with at
least 1 event per 100 patient-years, nr-axSpA non-radio-
graphic axial spondyloarthritis, PsA psoriatic arthritis, R4
rheumatoid arthritis, UC ulcerative colitis, UPA upadaci-
tinib. *RA: UPA 15 mg (7 =3209), ADA 40 mg (»=579),
MTX (7=314); PsA: UPA 15 mg (2=907), ADA 40 mg
(n=429); AS: UPA 15 mg (»=596); nr-axSpA: UPA
15 mg (»=286); AD: UPA 15 mg (»=1337), UPA
30 mg (2=1346); CD: UPA 15 mg (n=221), UPA
30 mg (n=229); UC: UPA 15 mg (»=250), UPA 30 mg
(n=251)

and PsA populations, rates of deaths were simi-
lar between upadacitinib and active compara-
tors, and based on SMR analyses, the number of
deaths in patients exposed to upadacitinib was
not higher than expected for the general pop-
ulation. Acne was among the most frequently
observed TEAEs in patients with AD but not
with the other indications. These findings may
be due to the younger overall patient popula-
tion enrolled in the AD studies and potentially
greater attention paid by dermatologists to
other dermatological events. Acne has also been
reported in AD studies of other JAK inhibitors
[45, 46]. In a post hoc analysis characterizing
acne events associated with upadacitinib treat-
ment in three AD studies, all acne cases, except
one, were mild or moderate in severity, with
only two patients discontinuing treatment due
to moderate acne [47]. Additionally, acne was
more frequently observed in younger patients,
female patients, and patients of color; most cases
requiring intervention were effectively man-
aged with topical antibiotics, retinoids, and/or
benzoyl peroxide; and there was no quality of
life difference in patients who developed acne
vs those who did not [47]. GI perforations were
primarily observed in the CD population (<0.8
n/100 PY) and rarely occurred in the other indi-
cations (0.1 n/100 PY). In the CD studies, GI
perforations primarily occurred in patients expe-
riencing ongoing disease activity, deep ulcers,
and/or CD complications (e.g., fistula, stricture,
or obstruction) [22]. It is unclear whether GI
perforations represent a safety risk associated

with upadacitinib or reflect an inherent risk
in patients with active inflammation and CD
complications. Clinicians should closely moni-
tor and follow up with patients presenting with
severely active CD.

Data from ORAL Surveillance, a head-to-head
study conducted in a RA population enriched
for cardiovascular risk, showed that one or
both doses of tofacitinib were associated with a
higher incidence of several adverse events com-
pared with tumor necrosis factor inhibitors [4].
On the basis of these findings, the US Food and
Drug Administration and European Medicines
Agency issued warnings for malignancies and
serious cardiovascular events for all JAK inhibi-
tors used to treat immune-mediated inflamma-
tory diseases [48, 49]. However, in our analy-
sis, the EAIR of malignancy (excluding NMSC),
MACE, and VTE in patients treated with upa-
dacitinib was low (<1.0 n/100 PY) across indica-
tions, with rates comparable between upadaci-
tinib and active comparators in the RA and PsA
populations. These results are consistent with
long-term safety findings of other JAK inhibitors
[46, 50-52]. Furthermore, an integrated post hoc
analysis of six phase 3 upadacitinib trials, which
included a patient population similar to that of
ORAL Surveillance, showed comparable inci-
dence rates of malignancy (excluding NMSC),
MACE, and VTE between upadacitinib, adali-
mumab, and methotrexate monotherapy [53].
However, no prospective safety outcomes trial
similar to ORAL Surveillance has been specifi-
cally conducted for upadacitinib, and it remains
unclear whether findings from ORAL Surveil-
lance represent a JAK inhibitor class effect or can
be generalized to other diseases. Consequently,
clinicians should evaluate each patient’s benefit-
risk profile before initiating upadacitinib, par-
ticularly assessing risk factors for malignancy,
serious cardiovascular events, and thrombosis [3,
10, 54]. Traditional cardiovascular and throm-
botic risk factors, including age > 65 years, male
sex, obesity, hypertension, diabetes mellitus,
tobacco/nicotine use, and history of cardiovas-
cular events, have been associated with higher
MACE and VTE rates in patients with RA treated
with upadacitinib [55] and should therefore be
considered in treatment decisions.
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Gl Perforation

RA UPA 15 mg-|

<0.1(0, 0.1)
ADA 40 mg 0(0, 0.2)
MTX 25— 0(0, 0.4)
PsA UPA 15 mg-! a2l 0.1 (0, 0.3)
ADA 40 mg+—< 0(0,0.2)
AS UPA 15 mg -+— 0(0, 0.4)
nr-axSpA UPA 15 mg-I 0(0, 1.0)
AD UPA 15 mg-l 0(0, 0.1)
UPA 30 mg - <0.1(0,02)
ch UPA 15 mg-{ 0.8 (0.2, 2.3)
UPA 30 mg ——e——| 0.4 (0, 1.5)
uc UPA 15 mg - 0(0, 1.8)
UPA30 mg-¢————1 0(0, 1.7)
T T T T 1
0 1 2 3 4 5
n/100 PY (95% ClI)
Retinal Detachment
RA UPA 15 mg 0.1 (0.1. 0.2)
ADA 40 mg <0.1(0,0.3)
MTX —o— 0.1 (0, 0.6)
PsA UPA 15 mg —I . <0.1(0,0.2)
ADA 40 mg 0(0, 0.2)
AS UPA 15 mg -+—1 0(0, 0.4)
nr-axSpA UPA 15 mg-| 0(0, 1.0)
AD UPA 15 mg = <0.1(0,02)
UPA 30 mg{ le! 0.2(0.1,0.3)
cDh UPA 15 mg~ | 0(0, 1.0)
UPA 30 mg +—< 0(0,08)
uc UPA 15 mg-———————————1 0(0, 1.8)
UPA 30 mg ¢——————1 0(0, 1.7)
T T T T 1
0 1 2 3 4 5

n/100 PY (95% Cl)

Fig.3 Exposure-adjusted incidence rates of GI perfora-
tion, bone fracture, retinal detachment, and serious hyper-
sensitivity reaction®. 4D atopic dermatitis, ADA adali-
mumab, A4S ankylosing spondylitis, CD Crohn’s disease, CI
confidence interval, GI gastrointestinal, M7X methotrex-
ate, 7/100 PY number of patients with at least 1 event per
100 patient-years, nr-axSpA non-radiographic axial spon-
dyloarthritis, PsA psoriatic arthritis, R4 rheumatoid arthri-

Other known safety risks of JAK inhibitors
include herpes zoster, NMSC, and elevated CK
levels [2, 56]. We observed numerically higher
EAIRs of these AESIs in patients treated with
upadacitinib vs active comparators in the RA
and PsA populations. For most patients, herpes
zoster involved a single dermatome. Ophthal-
mic and central nervous system involvement
was rare; a single herpes meningoencephalitis
case occurred in the UC population. In AD,

Bone Fracture

RA UPA 15 mg] o—i 24 (22,2.7)
ADA 40 mg - —e—— 2.0(1.4,28)
MTX ———— 2.4 (1.5, 3.7)
PsA UPA 15 mg - —o—o 2.0 (1.5, 2.6)
ADA 40 mg —eo——i 1.4 (0.9, 2.2)
AS UPA 15 mg - b 1.8 (1.1, 2.8)
nr-axSpA UPA 15 mg - 1.9 (0.8. 3.9)
AD UPA 15 mg - —o—i 1.2 (0.9, 1.6)
UPA 30 mg - —o—| 1.8 (1.5, 2.3)
cD UPA 15 mg- 0.8 (0.2, 2.3)
UPA30 mg- —eo—«— 0.8(0.2,22)

uc UPA 15 mg——— 0.5 (0, 2.8)
UPA 30 mg - + ° 0.9 (0.1, 3.3)

T T T T T 1
0 1 2 3 4 5

n/100 PY (95% Cl)

Serious Hypersensitivity Reaction

RA UPA 15 mg-| <0.1(0, 0.1)
ADA 40 mg 0(0,0.2)
MTX —o—— 0.1(0, 0.7)
PsA UPA 15 mg =1 <0.1(0,0.2)
ADA 40 mg 0(0, 0.2)
AS UPA 15 mg - 0(0, 0.4)
nr-axSpA UPA 15 mg-l 0(0, 1.0)
AD UPA 15 mg =i <0.1(0, 0.1)
UPA 30 mg—{e- 0.1 (0.1, 0.3)
cD UPA 15 mg - | 0(0, 1.0)
UPA 30 mg +— 0(0,0.8)
uc UPA15mg-+— 0(0, 1.8)
UPA 30 mg-¢————| 0(0, 1.7)
T T T T 1
0 1 2 3 4 5

n/100 PY (95% Cl)

tis, UC ulcerative colitis, UPA upadacitinib. *RA: UPA
15 mg (n=3209), ADA 40 mg (»=579), MTX (n=314);
PsA: UPA 15 mg (n=907), ADA 40 mg (n=429); AS:
UPA 15 mg (7=596); nr-axSpA: UPA 15 mg (»=286);
AD: UPA 15 mg (n=1337), UPA 30 mg (n=1346); CD:
UPA 15 mg (2=221), UPA 30 mg (n=229); UC: UPA
15 mg (7 =250), UPA 30 mg (n=251)

CD, and UC, upadacitinib was associated with
a dose-dependent increase in herpes zoster. As
recommended by the upadacitinib label, eligible
patients should be vaccinated for herpes zoster
before receiving treatment [10]. Although immu-
nogenicity may be of concern [57], data from
the phase 3 SELECT-COMPARE trial showed that
most patients receiving long-term upadacitinib
15 mg treatment and background methotrexate
achieved satisfactory cell-mediated and humoral
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immune responses to the adjuvanted recombi-
nant zoster vaccine through week 60 [58]. We
observed that NMSC primarily presented as basal
or squamous cell carcinoma. Patients treated
with upadacitinib should undergo regular skin
examinations, especially those who may be at
increased risk for NMSC (e.g., age>65 years,
white, male, and body mass index >30 kg/m?)
[3, 59]. Most cases of elevated CK levels were
nonserious, asymptomatic, and transient; rhab-
domyolysis was rare and often associated with
other factors, such as physical activity or infec-
tion. Routine CK monitoring is not necessary,
as CK elevations in patients treated with JAK
inhibitors have not been associated with clini-
cal sequelae [3].

Higher EAIRs of several AESIs were observed
among patients aged =65 years vs<65 years,
which may be due to factors related to advanced
age, such as increased frailty, comorbidities, and
concomitant medications. Although we were
unable to directly compare the incidence of
AESIs in the studied populations with the back-
ground incidence in older patients because of
methodological challenges, other studies have
also identified older age as a significant risk fac-
tor for several AESIs [4, 60-62]. These findings
underscore the need for more careful monitoring
and management of older patients to potentially
decrease their risks of important safety events.

JAK inhibitors, including upadacitinib, have
demonstrated efficacy in managing a range of
immune-mediated inflammatory diseases, and
their overall safety profiles are increasingly well
characterized through extensive clinical trial
programs and real-world experience [10, 63-71].
Although these agents are associated with cer-
tain safety risks that warrant careful monitor-
ing, clinicians must also consider the benefits of
achieving disease control. These benefits include
not only alleviating debilitating symptoms and
improving quality of life but also mitigating the
long-term complications and morbidity associ-
ated with uncontrolled disease activity in these
chronic conditions. A benefit-risk assessment
and a treatment plan tailored to the individual
patient’s specific disease characteristics, risk
factors, and therapeutic goals will guide the
decision to initiate or continue treatment with
upadacitinib.

Major strengths of this analysis include its
large sample size, long-term follow-up, and the
inclusion of data from seven indications. The
use of adalimumab (RA and PsA) and metho-
trexate (RA only) as comparator arms in long-
term treatment enabled meaningful contextu-
alization of safety data. Our findings provide
clinicians with a comprehensive and detailed
understanding of the long-term safety profile of
upadacitinib, minimizing the need to extrapo-
late safety results from other JAK inhibitors or
different indications. Limitations include the
lack of comparator arms in indications other
than RA and PsA. Additionally, safety data for
polyarticular juvenile idiopathic arthritis and
giant cell arteritis were not included because of
insufficient long-term data to support an assess-
ment of long-term safety. As all safety data were
reported in clinical trial settings, further research
is warranted to characterize the safety profile of
upadacitinib across multiple indications in real-
world settings. The median observation time
varied across indications; the median observa-
tion time was about 1 year in three indications
and approximately 5 years in two indications.
No statistical tests for significance were per-
formed, and all analyses are descriptive. There-
fore, comparisons across treatments and indica-
tions should be made with caution. Differences
in patient characteristics and varying comorbid-
ities across indications further complicate the
interpretation of safety data. For an individual
indication in which data were pooled from
multiple studies, the populations in these stud-
ies were generally similar; however, variability
in factors, such as age, sex, disease severity, and
prior treatment history, may have influenced the
observed safety outcomes. Lastly, the proportion
of patients aged >65 years was small for several
indications; however, safety findings by age were
consistent with those reported in other studies
characterizing JAK inhibitor safety [4, 60-62].

CONCLUSIONS

This descriptive safety analysis characterized
the long-term safety profile of upadacitinib in
multiple indications. Findings from this analysis
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indicate that long-term treatment of chronic
diseases with upadacitinib remains well toler-
ated across various inflammatory diseases. Vari-
ations in EAIRs of TEAEs were observed across
indications, potentially reflecting differences in
patient populations and underlying background
risks. Findings from this analysis can provide
clinicians with a comprehensive understanding
of the long-term safety profile of upadacitinib,
enabling more informed treatment decisions tai-
lored to individual patient needs.
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