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Publication overview

Oral Janus kinase inhibitors (JAKis) provide an alternative treatment option to biologic disease-modifying antirheumatic
drugs (bDMARDs) in patients with moderately to severely active rheumatoid arthritis (RA) who are intolerant to or have
an inadequate response (IR) to conventional synthetic DMARDs (cSDMARDs).!

The phase Ill SELECT clinical trial programme for upadacitinib included five randomised controlled trials:
SELECT-NEXT,? SELECT-BEYOND,® SELECT-MONOTHERAPY,* SELECT-COMPARE® and SELECT EARLY.®

This publication is an integrated safety analysis from these five studies, and presents a report of safety data from
both doses of upadacitinib studied (15mg and 30mg once daily)."

Updated data are also presented, which include an additional study (SELECT-CHOICE),” and up to 4.5 years of
upadacitinib exposure.?

Introduction

Upadacitinib (RINVOQ®, Product Information) is a selective and reversible JAKi engineered to more potently inhibit JAK1
compared to JAK2 and JAK3.% JAKs are important intracellular enzymes that transmit cytokine or growth factor signals
involved in a broad range of cellular processes, including inflammatory responses (JAK1), haematopoiesis (JAK2), immune
surveillance and lymphocyte function (JAK3)."° In cellular potency assays that correlated with the in vivo pharmacodynamic
responses, upadacitinib demonstrated 33-197-fold greater selectivity for JAK1-associated signalling over JAK2-JAK2
signalling.’ In enzyme assays, upadacitinib had >50-fold selectivity for JAK1 over JAK3.10

For RA, RINVOQ is formulated as 15mg modified release tablets designed for once daily oral administration.’® The
recommended dose of RINVOQ is 15mg once daily.’® As such, only results for the 15mg dose will be presented in this
Study Review.'®

Study background

The safety and efficacy of upadacitinib has been evaluated in a broad phase Il clinical development programme, including
at least six ‘SELECT’ trials.>™"

Data were pooled from five of these trials (SELECT-NEXT, -BEYOND, -MONOTHERAPY, -COMPARE and -EARLY) for
the 2020 Ann Rheum Dis publication by Cohen et al," in which upadacitinib was administered with or without background
¢sDMARDs in patients with moderately to severely active RA. These studies included methotrexate-naive patients and
patients with an IR or intolerance to one or more csDMARDs or bDMARDSs.!

Cohen et al presented an updated analysis as a poster at the European Congress of Rheumatology 2021 Virtual Congress,
with an additional trial (SELECT-CHOICE) included,” in which upadacitinib was compared with abatacept in patients with
an IR to bDMARDs.® The analysis provided up to 4.5 years of exposure data for upadacitinib.® (Table 1)

Expert comment

The SELECT study trials provide a comprehensive set of data examining upadacitinib, in a wide range of different
rheumatoid patient populations. Noteworthy is the SELECT-COMPARE study which assessed superiority of upadacitinib
versus adalimumab. The efficacy and safety data are wide-ranging, and provides a valuable insight into the practical
management of this molecule in RA population.

Study design and methods

Patients and treatment

Eligible patients were aged =18 years with active RA (=6 swollen and =6 tender joints, and high-sensitivity C-reactive
protein (CRP) =3 mg/L (NEXT, BEYOND, SELECT and CHOICE) or =5 mg/L (EARLY, COMPARE) at screening), and who
met the 2010 American College of Rheumatology / European League Against Rheumatism classification criteria.’

In SELECT-EARLY and SELECT-COMPARE, additional inclusion criteria were erosive joint damage and/or seropositivity
for autoantibodies.'

Exclusion criteria across the studies included: cerebrovascular accident or myocardial infarction within the past 6 months,
most malignancies, gastrointestinal perforation or diverticulitis, active infection requiring parenteral anti-infectives
within 30 days, or oral anti-infectives within 14 days prior to the study, elevated liver transaminases, reduced kidney
function, and low cell counts.! All of the SELECT studies excluded patients who had prior exposure to a JAKi.?7 In the
SELECT-NEXT, -BEYOND, -MONOTHERAPY, -COMPARE and -EARLY studies, patients were excluded if they had prior
IR to bDMARDs.?6 In SELECT-NEXT and -COMPARE, the protocols allowed for up to 20% of patients to be included if
they had prior intolerance or <3 months’ exposure to bDMARDs.?%
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Table acteristics of the studies and treatment arms included in the pooled analyses.'®

SELECT-EARLY SELECT-NEXT SELECT-COMPARE SELECT-MONOTHERAPY SELECT-BEYOND SELECT-CHOICE
Trial (NCT02706873) (NCT02675426) (NCT02629159) (NCT02706951) (NCT02706847) (NCT03086343)
Patients MTX-naive csDMARD IR MTX-IR MTX-IR bDMARD IR bDMARD-IR

N=945 N=1629 N=648 n=612
Comparators A Placebo continued
MTX Placebo Placebo, adalimumab prior to MTX Placebo Abatacept

Background treatment N/A csDMARDs MTX N/A csDMARDs csDMARDs

Primary publication (Data-set 1)’ 16 August 2018 22 March 2018 6 July 2018 25 May 2018 16 April 2018 -
Congress update (Data-set 2)° 30 June 2020 30 June 2020 30 June 2020 30 June 2020 30 June 2020 30 June 2020

Treatment arm description

Included in data-set 1 2 1 2 1 2 1 2 1 2 1 2
Placebo pooled (short-term) v N N

MTX monotherapy v v v

Adalimumab v v

Upadacitinib 15mg pooled v v v v v N v v v v n/a v
Upadacitinib 30mg pooled v N v v v N v v

bDMARD = biologic disease-modifying antirheumatic drug; esDMARD = conventional synthetic disease-modifying antirheumatic drug; IR = inadequate response; MTX = methotrexate; N = number; N/A = not applicable.

Across the five SELECT studies in the initial analysis, patients received either
modified release upadacitinib (15mg or 30mg once daily), placebo, methotrexate
or subcutaneous adalimumab (40mg every other week), as monotherapy or in
combination with background csDMARDs. Methotrexate-naive patients randomised
to methotrexate were started at a dose of 10 mg/week (or 7.5 mg/week in China
and Japan), which was titrated up to a maximum of 20 mg/week (or 15 mg/week
in China and Japan), depending on tolerability. Switching between upadacitinib
doses was not permitted. The data-cuts for the analysis ranged from March to
August 2018." (Table 1)

An updated integrated safety analysis was presented at the European Congress
of Rheumatology meeting, 2 — 5 June, 2021, with up to 4.5 years of upadacitinib
treatment and a data-cut of 30 June 2020.(Table 1)’ The updated included
the five studies from the original analysis, plus the SELECT-CHOICE trial, which
compared upadacitinib with abatacept in bDMARD-IR patients.

Endpoints and analyses
The placebo-controlled analysis set included short-term data from
SELECT-NEXT, -COMPARE and -BEYOND.! The adalimumab-controlled analysis
set included data for patients who were randomised or rescued to adalimumab
in SELECT-COMPARE." In the updated analysis, placebo and abatacept (in
SELECT-CHOICE) were excluded.?

The methotrexate-controlled analysis set included pooled data from
SELECT-EARLY and SELECT-MONOTHERAPY, which were censored at the time

Study results

Patient characteristics

In the initial analysis, data were pooled for 3,834 patients who had received at
least one dose of upadacitinib, either 15mg (n=2,630) or 30mg (1,204) once daily;
this provided 4,020.1 PY of exposure data (2,655.1 PY upadacitinib 15mg and
1,365.0 PY upadacitinib 30mg).!

A 4.5-year pooled analysis included an additional study (SELECT-CHOICE) and data
for 3,209 patients who received 15mg of upadacitinib; the pooled data for the number
of patients who received 30mg were unchanged. The total number of patients who
received at least one dose of upadacitinib was 4,413, providing 10,115.4 PY of exposure
data (7,023.8 PY upadacitinib 15mg and 3,091.6 PY upadacitinib 30mg).8

Pooled data were available for 314 and 579 patients who received MTX monotherapy
or adalimumab plus MTX, respectively, in the 4.5-year analysis.

The baseline characteristics were generally similar across the treatment groups in the
4.5-year analysis (Table 2).°

Table 2. Baseline characteristics of patients included in the 4.5-year pooled
analysis®

MTX UPA 15 mg
monotherapy ADA + MTX pooled

(N =314, (N =579, (N = 3209,

637.4 PY) 1051.8 PY) 7023.8 PY)

Mean (SD),
unless otherwise stated

of rescue (i.e. the addition of upadacitinib).’ Age.years 5330129 hlig) i)

. Female, n (%) 240 (76.4) 470 (81.2) 2581 (80.4)
ISnELﬂEnguEpAciF?Lt\?c\iNee;geilrI])élslljzédogIy methotrexate monotherapy data from Time since RA diagnosis, years 6(51) 260) 85(84)

! Concomitant csDMARDs, n (%, 0 578 (9 2548 (79.4)

Upadacitinib 15mg data were pooled from all five studies, and 30mg data were o (%)( ) 162(51.6) o8 :60 3; 1761 (54.9)
pooledl from four 's'tu'd|es (excluding SELECT-COMPARE) I(Tablef 1)." In the updated Prior BOMARD use, n (%) 0 5708 479305
analysis, upadacitinib 15mg data were pooled from all six studies, the 30mg data )
from the original four StUdieS.B Seropositive (RF or ACPA), n (%) 255 (81.2) 497 (85.8) 2707 (84.4)
Adverse events (AEs) were assessed using Outcome Measures in Rheumatology EZZ;;%;P 2; Z :1220:) 122((?03)5) " ((21'?)
(OMERACT) criteria. Alterations in laboratory values were determined by OMERACT . == ==
criteria, except for changes in creatine phosphokinase (CPK) and serum creatinine, Hlstory of HZ, nfi) 403 12l 66 (21
which were graded using the National Cancer Institute’s Common Toxicity TS VRS ) Bl Se) B
Criteria v4.03.! History of CV event®, n(%) 27 (8.6) 62 (10.7) 383 (11.9)
Treatment-emergent AEs (TEAES) were defined as an AE with onset on or after the OV riskfactors at baseline, n (%)
first dose of study drug and no more than 30 days after the last dose of study drug ISR @ISR 2 €57 AR 27 (7
(70 days for adalimumab). They were summarised using the Medical Dictionary Diabetes mellitus 19(6.1) 40(6.9 265(7.9)
for Regulatory Activities (MedDRA) v19.1 system organ class and preferred term.! History of tobacco/nicotine use (current + former) 120(38.2) 199 (34.4) 1221 (38.0)
Exposure-adjusted event rates (EAERs) per 100 patient-years (PY) were calculated Elevated LDL-C* 86 (27.9) 170(29.4) 854(26.7)
as events based on the treatment received at the time of each AE; each patient Elevated HDL-C* 193 (61.5) 328 (56.6) 1838 (57.3)
could have more than one AE, and this was included in the numerator." Any Statin use 26 (8.3) 55 (9.5) 369 (11.5)

statistical comparisons between upadacitinib and comparator arms should
be interpreted with caution due to inherent limitations of the analysis.! Many
of the AEs of special interest evaluated were rare events and the limited
sample size or exposure may bias the result. In addition, upadacitinib data
may be over-represented due to differences in sample size and exposure time
between upadacitinib and comparator arms." For full details, please refer to the
Supplementary Appendix here.!

www.researchreview.com.au

2N=588 (adalimumab + MTX), N=3,194 (upadacitinib 15mg)

®Any cardiovascular event (major or otherwise)

©>3,36 mmol/L (=129.9 mg/dL); N=313 (MTX), N=3,201 (upadacitinib 15mg)

4<1.55 mmol/L (<55.9 mg/dL)

ACPA = anti-citrullinated protein antibody; ADA = adalimumab; bDMARD = biologic disease-modifying antirheumatic drug;
CRP = c-reactive protein; csDMARD = conventional synthetic disease-modifying antirheumatic drug; GV = cardiovascular;
DAS28 = 28-joint Disease Activity Score; HDL-CG = high-density lipoprotein cholesterol; HZ = herpes zoster;
LDL-C = low-density lipoprotein cholesterol; MAGE = major adverse cardiovascular event; MTX = methotrexate; N/n = number;
PY = patient-years; RF = rheumatoid factor; SD = standard deviation; UPA = upadacitinib; VTE = venous thromboembolism.
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Safety

Primary publication'

The authors note that any statistical comparisons between upadacitinib and comparison arms should
be interpreted with caution due to inherent limitations of the analysis.! For full details, please refer to
the Supplementary Appendix here." The most common TEAEs that occurred at a rate of =10 events per
100 PY (E/100 PY) with upadacitinib 15mg included upper respiratory tract infection, nasopharyngitis and
urinary tract infections.

The most common serious TEAE (SAE) with upadacitinib 15mg was pneumonia. Overall, the EAER of SAEs
with upadacitinib 15mg (15 E/100 PY) was similar to adalimumab (15.6 E/100 PY), but higher than that
of MTX (11.9 E/100 PY) (Table 3).

Table 3. TEAEs across treatment arms in the five studies of the primary publication’

Upadacitinib all phase IlI
long-term’
Placebo pooled _ . _ + Upadacitinib 15mg
- (n=1,042) MTX pooled (n=530) Adalimumab (n=579) (n=2,630)

Events/100 PY (95% Cl) Long-term MTX Long-term adalimumab;
monotherapy; mean mean exposure 42
exposure 36 weeks weeks

Short-term data up to
12/14 weeks

Long-term upadacitinib
monotherapy or in
combination with MTX /
other csDMARDs; mean
exposure 53 weeks (15mg)

(unless otherwise stated)

Total PY of exposure, years 256.8 368.7 467.8 2,655.1
Median exposure, days (range) KX U 230 Sl
p , day: g (1-128) (7-865) (14-894) (2—898)
Any AE 4474 321.7 294.8 295.7
y (421.9, 474.1) (303.6, 340.5) (279.4,310.8) (289.2,302.3)
9.3 11.9 15.6
iy SE (6.0, 13.9) (8.7, 16.0) (12.2,19.6) TS0l 1)
Any AE leading to 10.9 9.5 14 8.4
discontinuation (7.2,15.8) (6.6,13.2) (8.3, 14.6) (7.4,9.6)
0.8 0.3 0.9 0.5
+
Deeie (01,28 (0.0, 1.5) 0.2,2.2) (0.3,0.8)

* Included patients originally assigned to placebo, MTX or adalimumab, but who were switched to upadacitinib

tIncluded patients switched from upadacitinib to adalimumab post-switch (i.e. from the start of adalimumab)

*Included non-treatment-emergent deaths occurring >30 days after the last dose of study drug (upadacitinib 15mg (n=3) and adalimumab (1);
when non-treatment-emergent deaths are included, PY of exposure for upadacitinib increased to 2925.0 PY for 15mg

AE = adverse event; csDMARDs = conventional synthetic disease-modifying antirheumatic drugs; MTX = methotrexate; PY = patient-years;
SAE = serious adverse event; TEAE = treatment-emergent adverse events.

In terms of adverse events of special interest (AESI), the EAER for serious infections was similar between
upadacitinib 15mg (3.8 E/100 PY) and adalimumab (4.3 E/100 PY), which was higher than that of MTX
(2.7 E/100 PY). The serious infection EAER in the upadacitinib 15mg group did not increase over time. The
EAERs of opportunistic infections were similar across treatment groups.!

EAERs of HZ were greater with upadacitinib than with placebo, MTX or adalimumab, with an E/100 PY
of 3.7; at this dose, 96% of cases were classified as non-serious, and 74% involved a single dermatome.
In the 15mg group, there was one serious event of disseminated HZ, two non-serious ophthalmic HZ events,
and five non-serious post-herpetic neuralgia events; Asian patients, patients aged =50 years, or those with
a history with HZ were found to have a higher risk of HZ in this dose group.

Active/latent TB EAERs were similar between the active treatment groups, with no events reported with
placebo.!

The EAERs of NMSC and malignancies excluding NMSC (i.e. non-NMSC) were generally similar across
treatment groups.

Five potential GI perforations were reported with upadacitinib 15mg, occurring at 73—341 days after the
initiation of treatment. These were assessed as Gl perforations by the sponsor in 2/5 cases, giving an
EAER of <0.1/100 PY!

Rates of adjudicated major adverse cardiac events (MACE) and venous thromboembolism (VTE) were similar
across treatment groups. Although levels of total, LDL and HDL cholesterol increased with upadacitinib
treatment, LDL-C/HDL-C ratios remained consistent and there was no apparent association of LDL-C levels
with the occurrence of MACE.

Elevations in CPK were observed with upadacitinib 15mg and were more frequent than with placebo, MTX
or adalimumab. The greatest rise in levels occurred at week 4, after which levels rose less markedly and
plateaued around weeks 36—48.
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Congress update®

With 4.5 years’ follow up, the most common AEs were
reported as =5 events per 100 PY, and included upper
respiratory tract infections, nasopharyngitis, and urinary tract
infections as previously observed, in addition to bronchitis.®

Compared with the primary publication, the EAERs for
SAEs were slightly lower across all treatments; it was
similar with upadacitinib 15mg (13.0 E/100 PY) and
adalimumab (13.3 E/100 PY), which was higher than
MTX (10.4 E/100 PY). The most common SAE with
upadacitinib was also as previously observed — pneumonia
— with an E/100 PY of 0.7 at the 15mg dose.®

The rates of serious infections and opportunistic infections at
the upadacitinib 15mg dose were similar to those observed
with MTX and adalimumab.? (Table 4)

The EAERs for HZ remained higher for upadacitinib,
compared with MTX and adalimumab. Similar to the
previous report, most HZ events at the 15mg dose were
non serious (>90%), with almost three quarters involving
a single dermatome; 13—17% were recurrent HZ events.®

EAERs for NMSC were numerically higher in the
upadacitinib group, compared with MTX and adalimumab —
no patients in the 15mg group had a recurrent NMSC event.?

The EAERs for malignancies excluding NMSC (i.e. non-NMSC)
were similar across treatment groups.

Adjudicated Gl perforations were uncommon.®

Rates of MACEs and VTES remained similar across treatment
arms, with no apparent imbalances in the types of MACE
reported in any treatment group. Overall, patients who
experienced a MACE or VTE whilst on treatment with
upadacitinib had =1 cardiovascular risk at baseline.?

With longer-term follow-up, CPK elevations continued
to occur more commonly with upadacitinib than with
MTX or adalimumab, but were mostly asymptomatic;
elevations leading to treatment discontinuation were
rare (<0.1 E/100 PY).8
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Table 4. AEs in the integrated safety analysis across six Phase 3 studies with up to 4.5 years exposure®

Adverse events
E/100 PY (95% Cl)
unless otherwise stated

Adalimumab + MTX
(n=579, 1051.8 PY)

Upadacitinib 15mg pooled
(n=3209, 7023.8 PY)

MTX monotherapy
(n=314, 637.4 PY)

Study interpretation

Based on this integrated safety analysis of five phase

clinical trials, the overall safety and tolerability of

upadacitinib appears to be acceptable, with no new

or

unexpected safety signals identified at the approved

dose of 15mg once daily in patients with moderately

Any AE 230.7 (227.2-234.3) 216.6 (207.8-225.7) 227.8 (216.2-239.8) :
to severely active RA!
Any serious AE 13.0(122-13.9) 13.3 (11.2-15.7) 104 (8.0-13.2) A stated limitation of the data at the time of publication
: U g . L was exposures to date." To this end, the authors
AE leading to discontinuation 5.6 (5.0-6.1) 6.8 (5.3-8.5) 6.3 (4.5-8.5) published a longer-term follow-up with Up 1o 4.5 years
Serious infection 3.3(2.9-3.7) 3.1 (2.2-4.4) 2.4(1.3-3.9) of exposure; with this, the safety profile of upadacitinib
remained consistent with previous analyses.®
Herpes zoster 3.3(29-3.9) 1.1 (0.6-2.0) 0.8 (0.3-1.8)
Active TB <0.1 (0.0-0.2) 0.2 (0.0-0.7) 0.0 (0.0-0.6) Take home messages
Oobortunistic infection® 0.3(0.2-0.4 0.2 (0.0-0.7 0.2 (0.0-0.9 * Upadacitinib 15mg once daily has an acceptable
ChL S e ( ) ( ) ( ) safety profile in patients with moderately to
Anaemia 3.4 (3.03.9) 3.1 (2.2-4.4) 3.3 (2.0-5.0) severely active RA
. o Itis associated with an increased risk of
Neutropaenia 2.3 (2.0-2.7) 2.1 (1.3-3.2) 2.0 (1.1-3.5) HZ and CPK elevations, compared with
Lymphopaenia 1.7 (1.4-2.0) 1.0 (0.5-1.7) 3.5 (2.2-5.2) MTX and adalimumab plus MTX
o o It has similar rates of serious infection,
Hepatic disorder 11.7 (10.9-12.5) 8.6 (6.9-10.5) 13.3 (10.7-16.5) e Yile a) el lem e b
Gl perforation (adjudicated) <0.1(0.0-0.2) 0.0 (0.0-0.4) 0.0 (0.0-0.6) NMSC to adalimumab plus MTX
Elevated CPK 4.9 (4.4-5.4) 1.6 (0.9-2.6) 1.7 (0.9-3.1) ® FO”OW-Up of patients will continue in Iong—term
extensions of clinical trials and post-marketing
Malignancy (excluding NMSC) 0.8 (0.6-1.1) 0.8 (0.3-1.5) 0.9 (0.3-2.0) studies.
MACE, adjudicated 0.4 (0.3-0.6) 0.3 (0.1-0.9) 0.0 (0.0-1.1)
VTE, adjudicated 05 (0.3-06) 05 (0.2-1.1) 0.3(0.0-1.1) Expert’s concluding remarks
Encouraging saf from the SELECT trial
Treatment-emergent deaths 0.4 (0.3-0.6) 0.4 (0.1-1.0) 0.2 (0.0-0.9) BRI S SR o (15 SE_ECT [Telg

but very important that we continue to be vigilant
in pursuing post-trial data and examining the

#Excluding TB, oral candidiasis, and HZ; the most common opportunistic infections reported with upadacitinib were oesophageal candidiasis and oral fungal infections X X . .
increasingly available evidence from real-world

b CV death, non-fatal myocardial infarction, and non-fatal stroke

¢ Deep-vein thrombosis and pulmonary embolism databases.
AE = adverse event; Cl = confidence interval; CPK = creatine phosphokinase, CV = cardiovascular; E = event; GI = gastrointestinal; HZ = herpes zoster;
IR = inadequate response; MACGE = major adverse cardiovascular event = MTX = methotrexate; n = number; NMSC = non-melanoma skin cancer;
PY = patient-years; TB = tuberculosis; VTE = venous thromboembolism.
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