Drugs in Context

REVIEW

drugsincontext.com

Upadacitinib for the treatment of psoriatic arthritis

Diogo Fonseca', Miguel Nogueira?, Tiago Torres®23

'Department of Rheumatology, Centro Hospitalar Vila Nova de Gaia/Espinho, Vila Nova de Gaio, Portugal; 2Department
of Dermatology, Centro Hospitalar Universitario do Porto, Porto, Portugal; ®Instituto de Ciéncias Biomédicas Abel Salazar,

University of Porto, Porto, Portugal

Abstract

Psoriatic arthritis is a chronic systemic inflammatory dis-
ease that presents with a variable clinical course and
is typically associated with joint inflamsnmation, together
with cutaneous psoriasis. In recent decades, knowledge
of the pathogenesis of psoriatic arthritis has advanced
considerably and has allowed for development of new
highly effective therapies, transforming the treatment
landscape. Upadacitinib is a Janus kinase inhibitor (JAK)
that is orally reversible with high selectivity for JAKI and
its signal transduction molecules. The results obtained in
the phase Il clinical trials (SELECT-PsA 1 and SELEC-PsA
2) demonstrated that upadacitinib was highly effective
over placebo and non-inferior to adalimumab in several
important domains of the disease. Improvements were
observed in dactylitis, enthesitis and spondylitis as well
as in physical function, pain, fatigue and overall quality of
life. The safety profile of these results resembled that of
adalimumalb, apart from a slightly higher rate of herpes

Introduction

Psoriatic arthritis (PsA) is an inflammatory chronic sys-
temic disease that presents a variable clinical course.
Features of PsA include dactylitis, peripheral arthritis,
spondylitis and enthesitis' and might also be associat-
ed with psoriasis (skin or nail lesions).” The pathogene-
sis of PsA remains incompletely understood. Innate and
adaptive cells and pro-inflammatory cytokines seem to
play a major role! In recent decades, knowledge of the
pathogenesis of PsA has advanced considerably and
allowed for the development of highly effective thera-
pies, reshaping the treatment landscape.?

Current guidelines advocate an approach whereby the
goal of treatment is to achieve remission or low disease
activity across various clinical domains.®~* Non-steroidal
anti-inflammatory drugs, conventional synthetic dis-
ease-modifying anti-rheumatic drugs (DMARDs), name-

zoster infection, an increase of creatine kinase and an in—-
cidence of lymphopenia. However, none of these events
was considered a serious adverse advent. Additionally,
another analysis demonstrated that combining upad-
acitinib with methotrexate was associated with a similar
efficacy to upadacitinib in monotherapy, both for pa-
tients that are naive to biologics treatment and for those
previously treated with biologics. Therefore, upadacitin-
ib is a new option for the treatment of psoriatic arthritis,
presenting a series of beneficial characteristics. At this
stage, itis important to collect long-term data to confirm
the efficacy and safety profiles shown in clinical trials.

Keywords: antirheumatic agents, arthritis, Janus kinas-
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ly methotrexate (MTX) and leflunomide, biologic DMARDs,
including TNF inhibitors, IL-12/23 inhibitors and IL-17 inhibi-
tors, and targeted synthetic DMARDs, such as PDE4 inhib-
itors or Janus kinase inhibitors (JAKi), are amongst the
available treatment options.®®

There is still no definite consensus on whether conven-
tional DMARDs should be used as concomitant therapy
with biologic agents or JAKI. Despite the limited evidence
to support the decision of concomitant treatment as
demonstrated with a clinical trial with etanercept with
or without MTX,? the EULAR guidelines® recommend com-
bining biologics with conventional DMARDs in particular
cases. On the other hand, biologic monotherapy is fa-
voured by the American College of Rheumatology (ACR)
guidelines* Moreover, a number of patients have been
unable to tolerate high doses of or present contraindi-
cations to MTX.” Agents that contain new action mech-
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anisms that are as effective as monotherapy could also
be useful treatment options for PsA.

Despite the recent emergence of treatment options
with distinct mechanisms of action, the majority of pa-
tients (>70%) do not experience a 70% improvement
compared with the baseline as defined by the ACR cri-
teria (ACR70).52 In most placebo-controlled trials, only
one-third of patients achieves minimal disease activi-
ty (MDA).*8 Therefore, there is a clear and unmet need
for effective control of disease activity, using addition-
al therapeutic agents. For patients with PsA that have
experienced primary or secondary inefficacy, this be-
comes especially important as well as for patients who
are intolerant to biologic therapy.

This article intends to review the more recently published
results on the JAKi upadacitinib (UPA) and its use in the
treatment of PsA.

Review

The role of JAK-STAT pathway in PsA
pathogenesis

JAK belongs to the protein tyrosine kinases (PTKs)
family, which bind the cytoplasmic part of transmem-
brane cytokine receptors and act as signalling medi-
ators through type | and Il cytokine receptors.”® Follow-
ing interaction between the receptor and the ligand,
a range of JAKs are activated, leading to a tyrosine
phosphorylation of the receptor and, subsequently,
to an activation of STAT proteins, which act as factors
for transcription.® Activated STATs then enter the cell
nucleus and connect with specific enhancer sequenc-
es in specific target genes, ultimately impacting gene
transcription.®

JAK], JAK2, JAK3 and tyrosine kinase 2 (TYK2) are the four
types of JAK proteins. STATI, STAT2, STAT3, STAT4, STAT5q,
STATSb and STAT6 are the seven types of STAT proteins.
Each STAT protein can bind to different JAK proteins.?

JAK-STAT signalling acts as a mediator of cellular re-
sponse to multiple cytokines and growth factors. De-
pending on the context of the signal and the cell, these
responses can be, amongst others, differentiation, mi-
gration, proliferation, apoptosis and cell survival.??

In PsA, the transcriptional JAKI-STAT3-STATS5 path-
way associated with specific joint T cell populations
has increased expression.?® Studies have demonstrat-
ed that a JAK inhibitor can regulate the frequency of
CD4*CDI1la*CD45ROML-17* T cells. Additionally, JAKi can
inhibit monocyte-derived dendritic cell differentiation
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through the production of reactive oxygen species and
NOX5, and decrease dendritic cell T cell-stimulatory
capacity by suppressing type | interferon signalling as
observed by the induction of enthesitis in an A20melKO
animal model.4%

Moreover, PsA synovial biopsies have shown an en-
hanced expression of STAT signalling components. A
spontaneous release of JAKi inhibiting pro-inflammatory
cytokines from ex-vivo PsA synovial explant cultures was
observed in addition to the inhibition of the invasive and
migratory capacity of PsSA synovial fibroblasts.?8

Mechanism of action and pharmacology
of UPA

UPA is an orally administered reversible JAKi with in-
creased JAKI selectivity over JAK2, JAK3 and TYK2.2° UPA
15 mg once daily is approved and recommended by the
European Medicines Agency (EMA) and the Food and
Drugs Administration (FDA) for the treatment of mod-
erate-to-severe cases of rheumatoid arthritis (RA), es-
pecially in patients with intolerance to MTX or who have
had an inadequate response to the substance.®*' More
recently, UPA was also approved by the EMA for the treat-
ment of ankylosing spondylitis, atopic dermatitis and
active PsA in patients intolerant to DMARDs or who have
had an inadequate response to one or more DMARDs or
conventional therapy.3%®

Five clinical trials in RA227%¢ one in ankylosing spondylitis,®
and four in atopic dermatitis® have established the effi-
cacy and safety of UPA. UPA has been evaluated for the
treatment of PsA in two phase Il clinical trials, namely
SELECT-PsA 1 (ref*®) and SELECT-PsA 240 UPA 15 mg and
30 mg once daily was significantly more effective than
placebo in both trials with regards to improvements in
key clinical manifestations of PsA. Improvements were
also demonstrated through a 56-week extension period
of these clinical trials.#142

Clinical efficacy in PsA

UPA has demonstrated very promising results for the
treatment of PsA. Herein, we describe the recent clini-
cal data from phase Il randomized placebo-controlled
study of UPA in PsA3%4 These phase lll results are sum-
marized in Table 1 and important endpoints are high-
lighted in Figures 1 and 2.

SELECT-PsA 1

This was a phase lll, 24-week active comparator and
placebo-controlled randomized study.*® The study en-
rolled adult patients with active PsA, meeting the Classi-
fication Criteria for Psoriatic Arthritis (CASPAR) and pre-
senting a history of or currently having plaque psoriasis,
at least three swollen and three tender joints (out of
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Table1. Results of phase lli clinical trials of upadacitinib in the treatment of psoriatic arthritis.

at week 12

HAQ-DI score change at
week 12

ACR20 response at week 12:
non-inferiority of UPA to ADA

ACR20 response at week 12:
superiority of UPA to ADA

Mean change in patient’s
assessment of pain at week
12: superiority of UPA to ADA
Mean change in HAQ-DI
score at week 12: superiority
of UPA to ADA

PASI75 response at week 16

Mean change in mTSS at
week 24

Resolution of dactylitis
(LDI=0) at week 24

Resolution of enthesitis
(LEI=0) at week 24

MDA at week 24

ACR20 superiority of UPA to ADA:
demonstrated with 30mg dose
SF-36 PCS score change:

UPAT5 7.9 (7.1 to 8.6) (p<0.001)
UPA30 8.9 (8.1 to 9.7) (p<0.001)

PBO 3.2 (24 to 4.0)

ADA 6.8 (6.1t0 7.6)

FACIT-Fatigue score change:
UPAT5 6.3 (5.4 to 7.2) (p<0.001)
UPA30 7.1 (6.2 to 8.0) (p<0.001)

PBO 2.8 (1.9 to 3.7)

ADA 5.7 (4.8 t0 6.6)

HAQ-DI score change:

UPAI5 -0.42 (-0.47 to —0.37) (p<0.001)
UPA30 -0.47 (-0.52 to —0.42) (p<0.001)
PBO -0.14 (-0.18 to —0.09)

ADA -0.34 (-0.38 to —0.29)

Week 16

PASI75:

UPAIS5 (62.6%) (p<0.001)

UPA30 (62.4%) (p<0.001)

PBO (21.3%)

ADA (531%)

Week 24

Mean change in mTSS:

UPAI5 -0.04 (=0.16 to 0.007) (p<0.001)
UPA30 0.03 (-0.08 to 0.15) (p=0.007)
PBO 0.25 (0.13 to 0.36)

ADA 0.01 (-0.11 to 0.13)

LDI=0:

UPAI5 (76.5%)

UPA30 (79.5%)

PBO (39.7%)

ADA (74.0%)

LEI=0:

UPAI5 (53.7%) (p<0.0001)

UPA30 (57.7%) (p<0.001)

PBO (32.4%)

ADA (47.2%)

MDA:

UPAI5 (36.6%) (p<0.001)
UPA30 (45.4%) (p<0.001)
PBO (12.3%)

ADA (33.3%)

Study Study design Endpoints Results Adverse effects

SELECT- 24 weeks Primary Week 12 Any AE

PsA 1704 patients: ACR20 response at week 12 ACR20 versus placebo: UPAI5 (66.9%)
UPA 15 mg UPAT5 (70.6%) (p<0.001) UPA30 (72.3%)
(n=429) Secondary UPA30 (78.5%) (p<0.001) PBO (59.6%)
UPA 30 mg SF-36 PCS score change at  PBO (36.3%) ADA (64.8%)
(n=423) week 12 ADA (65%)
PBO (n=423) ACR20 non-inferiority of UPA to ADA: SAEs
ADA (n=429) FACIT-Fatigue score change demonstrated with both doses UPAI5 (3.3%)

UPA30 (6.1%)
PBO (3.1%)
ADA (3.7%)

Death

UPAI5 (0.0%)
UPA30 (0.0%)
PBO (0.2%)
ADA (0.0%)
Infection
UPAI5 (39.4%)
UPA30 (43.3%)
PBO (331%)
ADA (34.0%)
HZ infection
UPAI5 (0.9%)
UPA30 (12%)
PBO (0.7%)
ADA (0.0%)
Malignancies
UPAI5 (0.2%)
UPA30 (0.7%)
PBO (0.2%)
ADA (0.7%)
MACEs

UPAI5 (0.0%)
UPA30 (0.0%)
PBO (0.2%)
ADA (0.5%)
VTE

UPAI5 (0.0%)
UPA30 (0.2%)
PBO (0.2%)
ADA (0.5%)
Hepatic disorder
UPAI5 (9.1%)
UPA30 (12.3%)
PBO (3.8%)
ADA (15.6%)

Anaemia
UPAI5 (0.7%)
UPA30 (4.7%)
PBO (0.9%)
ADA (0.2%)
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Table1. Results of phase Il clinical trials of upadacitinib in the treatment of psoriatic arthritis. (Continued)

Study Study design

Endpoints

Results

Adverse effects

Neutropenia
UPAI5 (0.9%)
UPA30 (5.0%)
PBO (0.2%)
ADA (2.3%)
Lymphopenia
UPAI5 (1.4%)
UPA30 (3.5%)
PBO (1.2%)
ADA (0.2%)
Elevated CK
UPAI5 (8.9%)
UPA30 (9.7%)
PBO (1.4%)
ADA (5.6%)

SELECT- 24 weeks

PsA 2 641 patients:

UPA 15 mg
(n=2m)

UPA 30 mg
(n=218)
PBO (n=212)

Primary

ACR20 response at week 12

Secondary
ACR20 response at week 2

ACR50 response at week 12

ACR70 response at week 12

SF-36 PCS score change at

week 12

FACIT-Fatigue score change

at week 12

HAQ-DI score change at
week 12

PASI75 response at week 16

Resolution of dactylitis
(LDI=0) at week 12

Resolution of enthesitis
(LEI=0) at week 12

MDA at week 24

Week 2

ACR20:

UPAT5 (32.7%) (p<0.001)
UPA30 (33.5%) (p<0.001)

PBO (10.8%)

Week 12

ACR20:

UPAT5 (56.9%) (p<0.001)
UPA30 (63.8%) (p<0.001)

PBO (24.1%)

ACR50:

UPAIT5 (31.8%) (p<0.001)

UPA30 (37.6%) (p<0.001)

PBO (4.7%)

ACR70:

UPAI5 (8.5%) (p<0.001)

UPA30 (16.5%) (p<0.001)

PBO (0.5%)

SF-36 PCS score change:
UPAI5 5.2 (4.1to 6.2) (p<0.001)
UPA30 7.1 (6.1 to 81) (p<0.001)
PBO 1.6 (0.6 to 2.7)
FACIT-Fatigue score change:
UPAT5 5.0 (3.8 to 6.1) (p<0.001)
UPA30 6.1 (4.9 to 7.2) (p<0.001)
PBO 1.3 (0.1 to 2.5)

HAQ-DI score change:

UPA15 —0.30 (-0.37 to —0.24) (p<0.001)
UPA30 —0.41 (-0.47 to —0.35) (p<0.001)
PBO —0.10 (-0.16 to —0.03)
Week 16

PASI75:

UPAT5 (52.3%) (p<0.001)
UPA30 (56.5%) (p<0.001)

PBO (16.0%)

Any AE
UPAI5 (64.0%)
UPA30 (78.0%)
PBO (65.6%)
SAEs

UPAI5 (5.7%)
UPA30 (8.3%)
PBO (1.9%)
Death

UPAI5 (0.0%)
UPA30 (0.0%)
PBO (0.5%)
Infection
UPAI5 (33.6%)
UPA30 (49.5%)
PBO (34.4%)
HZ infection
UPAI5 (1.4%)
UPA30 (3.7 %)
PBO (0.9%)
Malignancies
UPAI5 (1.4%)
UPA30 (1.4%)
PBO (0.0%)
MACEs

UPAI5 (0.5%)
UPA30 (0.0%)
PBO (0.0%)
VTE

UPAI5 (0.5%)
UPA30 (0.0%)
PBO (0.0%)
Hepatic disorder
UPAI5 (1.9%)
UPA30 (8.3%)
PBO (1.4%)
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Table 1. Results of phase lll clinical trials of upadacitinib in the treatment of psoriatic arthritis. (Continued)

Study Study design Endpoints

Results

Adverse effects

LDI=0:
UPAIS (63.6%) (p<0.001)
UPA30 (76.0%) (p<0.001)
PBO (35.9%)

LEI=0:

UPAI5 (39.1%) (p<0.001)
UPA30 (48.0%) (p<0.001)
PBO (20.1%)

Week 24

MDA:

UPAIS (25.1%) (p<0.001)
UPA30 (28.9%) (p<0.001)
PBO (2.8%)

Anaemia
UPAI5 (1.9%)
UPA30 (6.4%)
PBO (0.9%)
Neutropenia
UPAI5 (0.9%)
UPA30 (2.8%)
PBO (0.5%)
Lymphopenia
UPAI5 (0.9%)
UPA30 (0.9%)
PBO (0.0%)
Elevated CK
UPAI5 (1.9%)
UPA30 (5.5%)
PBO (1.9%)

ACR20 (50, 70) response, a disease improvement of at least 20% (50%, 70%) in the American College Criteria; ADA, adalimumab;
AE, adverse event; CK, creatine kinase; FACIT, Functional Assessment of Chronic lliness Therapy; HAQ-DI, Health Assessment
Questionnaire-Disability Index; HZ, herpes zoster; LDI, Leeds Dactylitis Index; LEl, Leeds Enthesitis Index; MACEs, major adverse
cardiovascular events; MDA, minimal disease; mTSS, modified total Sharp-van der Heijde Score; PAS|, Psoriasis Area and Severity
Index; PBO, placebo; SAEs, serious adverse events; SF-36 PCS, 36-Item Short Form Health Survey Physical Component Summary;

UPAI5(30), upadacitinib 15 mg or 30 mg; VTE, venous thromboembolism.

Figure 1. Highlighted endpointsin SELECT PsA-1.

SELECT PsA 1- highlighted endpoints
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ACR20 at week 12 PASI75 at week 16

ACR20 response, a disease improvement of at least 20% in the American College Criteria; ADA, adalimumalb; LDI, Leeds
Dactylitis Index; LEIl, Leeds Enthesitis Index; MDA, minimal disease; PASI, Psoriasis Area and Severity Index; PBO, placebo;

UPA15(30), upadacitinib 15 mg or 30 mg.
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Figure 2. Highlighted endpoints in SELECT PsA-2.
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ACR20 (50, 70) response, a disease improvement of at least 20% (50%, 70%) in the American College Criteria; LDI, Leeds
Dactylitis Index; LEIl, Leeds Enthesitis Index; MDA, minimal disease; PASI, Psoriasis Area and Severity Index; PBO, placebo;

PASI75 at week LDI=0 at week 16  LEI=0atweek 16 ~ MDA at week 24
16

68) at baseline, one or more erosions on the feet or the
hands on radiography, a high-sensitivity C-reactive pro-
tein level, and an intolerance or inadequate response to
at least one non-biologic DMARD. Stable non-steroidal
anti-inflammatory drug-based treatment was allowed
but not considered a requirement. The same applied for
treatment with glucocorticoids and no more than two
non-biologic DMARDs. Patients were ruled out if they had
previously been exposed to JAKi or biologic DMARDS.

Patients (n=1704) were randomized (1:1111) to receive UPA
15 mg, UPA 30 mg, adalimumab (ADA) or placebo.

The main end point was the production of an ACR20 re-
sponse using UPA as compared with placebo at week 12.
ACR20 represents an improvement of 20% of the base-
line swollen joint count (SJC) and tender joint count
(TJC), and at least three of five other parameters (the
patient and physician global assessment of disease
activity, the patient assessment of pain, a functional
capacity questionnaire and the level of high-sensitivity
C-reactive protein).

There was a range of multiple secondary end points,
with the objective to evaluate all variables of the clinical
course and establish a potential comparison with ADA.

At week 12, changes from baseline in scores on the 36-
ltem Short Form Health Survey Physical Component

Summary (SF-36 PCS), Functional Assessment of Chron-
ic liness Therapy-Fatigue (FACIT-Fatigue) and Health
Assessment Questionnaire-Disability Index (HAQ-DI)
were evaluated. Additionally, at week 12 was also evalu-
ated the non-inferiority of UPA to ADA in ACR20 response
and the superiority of UPA to ADA in relation to ACR20 re-
sponse, change from baseline in the patient assessment
of pain and change from baseline in the HAQ-DI score.

At week 16, an assessment of the percentage of patients
with a reduction from baseline of at least 75% in the Pso-
riasis Area and Severity Index (PASI) (PASI75 response)
score was conducted. Only those who had an affected
body-surface area (BSA) of at least 3% at baseline were
considered in this analysis.

At week 24, the change from baseline in the modified
total Sharp-van der Heijde score, the percentage of pa-
tients with resolution of dactylitis (score of 0 on the Leeds
Dactylitis Index (LDI)) and with resolution of enthesitis
(score of 0 on the Leeds Enthesitis Index (LEI)) were eval-
uated. Both LDI and LEI were only assessed in patients
with a baseline score greater than 0. Finally, the percent-
age of patients with MDA at week 24 was measured. MDA
is determined by fulfilling five of seven criteria: a SJC of
<I; a TJC of <1; an affected BSA of <3% or a PASI score of
<1; a score on patient assessment of pain of <1.5; a score
on patient global assessment of disease activity of <2; a
score on the LEl of <I; and a HAQ-DI score of <0.5.
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ACR20 response was the primary end point. At week 12,
it had been achieved by 70.6% (n=303) receiving UPA 15
mg and 78.5% (n=332) receiving UPA 30 mg, compared
with 36.2% (n=153) receiving placebo (p<0.001) and 65.0%
(n=279) receiving ADA. The 30 mg dose presented con-
siderable improvement as compared with ADA (p<0.001)
and both were non-inferior to it.

Patient-reported outcomes (PROs), including FACIT-Fa-
tigue, SF-36 PCS and HAQ-DI score, were better in pa-
tients on both of the UPA doses than in patients on pla-
cebo or ADA.

Regarding other domains of disease activity, such as
skin improvement, UPA 15 mg showed the highest im-
provement in PASI75 but both doses performed better
than ADA. In terms of resolution of enthesitis and dactyli-
tis, both doses of UPA outperformed the other treatment
groups.

UPA 15 mg showed the smallest radiographic progres-
sion by modified total Sharp-van der Heijde score. Both
UPA doses had a greater share of patients reaching
MDA, which was higher in the 30 mg dose (45.4%).

Extension of SELECT-PsA 1

The SELECT-PsA 1 trial was extended up to week 56.4 At
week 24, all patients in the placebo group switched to
UPA 15 mg or 30 mg.

The share of patients with an ACR20/50/70 response
was maintained from week 24 through week 56, pre-
senting a nominal p<0.05 for UPA 15 mg as opposed to
ADA for ACR50/70 and for UPA 30 mg versus ADA for
ACR20/50/70. Patients originally allocated to place-
bo that switched to UPA at week 24 showed a similar
response to those that started with UPA since day 1.

The improvement in skin outcomes was continuous over
time in PASI75/90/100 responses. Improvements were
also sustained through week 56 in FACIT-Fatigue, HAQ-
DI and SF-36 PCS scores. Additionally, considerable im-
provement was observed in the UPA 15 mg and 30 mg
groups when compared with the ADA group and with
regards to the change from baseline in SF-36 PCS and
HAQ-DI.

Patients at week 56 also improved in terms of Disease
Activity in Psoriatic Arthritis. Patients who had baseline
evidence of psoriatic spondylitis also registered im-
provements in Bath Ankylosing Spondylitis Disease Ac-
tivity Index (BASDAI) and Ankylosing Spondylitis Disease
Activity Score (ASDAS) scores.

The overall share of patients achieving MDA was sus-
tained through week 56, and a higher number of pa-
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tients treated with UPA 30 mg was able to reach MDA
versus ADA at week 56.

SELECT-PsA 2

This clinical trial was a phase lll, 24-week, placebo-con-
trolled, randomized study.*® It used the same criteria for
the selection of patients as SELECT-PsA 1, with the excep-
tion of not being mandatory to have one or more ero-
sions nor a high-sensitivity C-reactive protein level. On
the other hand, in this clinical trial, patients were required
to be intolerant to at least one biologic DMARD or have at
least an inadequate response to it.

A total of 641 patients were randomized (1111) to receive
UPA 15 mg, UPA 30 mg or placebo. The primary end
point was achievement of an ACR20 response with UPA
as compared with the response to placebo at week 12.
There were multiple relevant secondary end points: (i)
ACR20 response at week 2; (ii) change from baseline in
FACIT-Fatigue, SF-36 PCS and HAQ-DI scores at week 12;
(iii) ACR50/70 response at week 12; (iv) enthesitis (LEI=0)
and dactylitis (LDI=0) resolution at week 12 (both LDI and
LEl were only evaluated in patients that had a baseline
score >0); (v) share of patients with PASI75 response at
week 16 (only assessed in patients whose affected BSA
was at least 3% at baseline); and (vi) percentage of pa-
tients achieving MDA at week 24.

The primary end point (ACR20 response at week 12) was
achieved by 56.9% (n=120) of patients receiving UPA 15
mg dose and 63.8% (n=139) of those receiving UPA 30
mg, both significantly higher versus the placebo arm
(241%, n=51; p<0.001).

ACR20 response had already been achieved at week 2
by more patients treated with UPA 15 mg and UPA 30 mg
(p<0.001) when compared with placebo. Additionally, a
greater number of patients in both UPA groups achieved
ACR70 and ACR50 responses versus placebo at week 12.

The 15 mg and 30 mg doses of UPA also showed greater
improvement on all key secondary endpoints compared
to placebo, including all other domains of disease activ-
ity: plague psoriasis, enthesitis, and dactylitis. Both doses
of UPA had a greater share of patients reaching MDA,
which was highest in the 30 mg dose group (28.9%).

Extension of SELECT-PsA 2

This study was an extension of the SELECT-PsA 2 clinical
trial up to week 56.% As in the extension of SELECT-PsA |,
at week 24, all patients in the placebo group switched to
UPA 15 mg or 30 mg.

The proportion of patients attaining ACR20/50/70 re-
sponses was sustained from week 24 to week 56. Pa-

Fonseca D, Nogueira M, Torres T. Drugs Context. 2023;12:2022-11-6. https://doi.org/10.7573/dic.2022-11-6 7 of 13

ISSN: 1740-4398


http://drugsincontext.com
https://doi.org/10.7573/dic.2022-11-6

REVIEW Upadacitinib for psoriatic arthritis

tients that were originally on placebo and switched to
UPA showed response rates similar to those receiving
UPA since day 1. Of note, a numerically greater proportion
of patients who received UPA since baseline achieved
MDA through week 56 in comparison with the group that
was randomized to placebo at baseline. An improve-
ment in skin outcomes was also sustained over time in
PASI75/90/100 responses. Additionally, patients with axial
PsA showed an improvement in the BASDAI and ASDAS
scores from baseline up to week 56 using observation
data. The improvement in FACIT-Fatigue, HAQ-DI and SF-
36 PCS scores was also sustained through week 56, with
patients who switched from placebo to UPA achieving
similar results at week 56 compared with those who re-
ceived UPA since the beginning of SELECT-PsA 2 trial.

Pooled subgroup analysis of the two

SELECT-PsA studies

Nash et al. executed a pooled subgroup analysis of both
SELECT-PsA studies. Safety and efficacy outcomes of
patients treated with UPA as monotherapy or combined
with non-biologic DMARDs were assessed.® The primary
end point in both studies was ACR20 response at week
12; this was achieved by 33.7% and 34.0% of patients in
the UPA 15 mg monotherapy and combined therapy
groups, respectively, and by 45.7% and 39.6% of patients
in the UPA 30 mg monotherapy and combined therapy
groups, respectively. MDA at week 24 was achieved by
24.9% and 23.1% of patients in the UPA 15 mg monother-
apy and combination therapy groups, respectively, and
by 35.0% and 28.9% of patients in the UPA 30 mg mono-
therapy and combination therapy groups, respectively.
The efficacy outcomes were consistent between mono
and combination therapy. This consistency extended to
every other secondary endpoints evaluated.*®

Safety

SELECT-PsA 1 and extension study

The SELECT-PsA 1 study showed that the incidence of
both adverse events (AEs) and serious adverse events
(SAEs), including serious infections, were more prevalent
with the 30 mg dose of UPA when compared to the 156 mg
dose. The most common AE was found to be an infec-
tion of the upper respiratory tract. Herpes zoster (HZ), an
AE historically associated with inhibition of the JAK-STAT
pathway, was diagnosed in four (0.9%) patients who had
received UPA 15 mg, five (12%) patients receiving UPA 30
mg, three (0.7%) patients receiving placebo, and none
receiving ADA. Malignancies were reported in one (0.2%)
patient each in the placebo and 15-mg UPA groups and
in three (0.7%) patients each in the 30-mg UPA and ADA
groups. No maijor adverse cardiovascular events (MAC-
Es) were reported with UPA. Venous thromboembolism
(VTE) was not more common in the UPA groups com-
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pared with the other groups. Neutropenia was more
common with UPA than with placebo but increments of
grade 3 or higher were not observed in more than 2.1% of
patients in both UPA groups. Hepatic disorders were low-
er in the UPA and placebo groups than in the ADA group
(91% in UPA 15 mg; 12.3% in UPA 30 mg; 15.6% in ADA; 3.8%
in placebo). Not a single patient met criteria (according
to Hy's law) indicative of drug-induced liver injury. Two
other parameters should be highlighted. First, grade 3 or
4 increments in creatine kinase (CK) levels were more
common with UPA (versus both ADA and placebo) but
no patients had symptomatic rhabdomyolysis. Second,
the levels of high-density lipoprotein (HDL) cholesterol
and low-density lipoprotein (LDL) cholesterol increased
more often with UPA than with placebo; however, the
LDL-to-HDL cholesterol ratio and HDL-to-total cholester-
ol ratio did not present any significant changes.®

The extension of the SELECT-PsA 1 study confirmed that
the incidence of AEs and SAEs was more frequent with
the 30 mg dose of UPA versus the 15 mg dose or ADA.
Blood CK evaluation was also amongst the most report-
ed AEs. The rate of HZ was higher in the UPA groups (3.9%
in the 15 mg dose, 6.4% in the 30 mg dose) versus the ADA
group (0.5%). However, the majority of events were mild/
moderate in severity. A maximum of two dermatomes
were detected and these did not lead to the discontin-
uation of the study drug. In terms of cytopenias, each
group registered grade 3 decreases in blood cell counts
(platelet, lymphocytes, haemoglobin and neutrophils) in
<4% of patients in each group; grade 4 decreases were
observed in <1% of patients in each group. With UPA 15
mg, UPA 30 mg and ADA, the hepatic disorder rate was
19.1%, 22.2% and 24.9%, respectively. As previously men-
tioned in the SELECT-PsA 1 study, CK increments of grade
3 or 4 were more prevalent with UPA and were reported
in <56.7% of patients, who were generally asymptomatic.”

SELECT-PsA 2 and extension study

The SELECT-PsA 2 study demonstrated that the inci-
dence of SAEs was higher with UPA 30 mg (8.3%) than
with UPA 15 mg (5.7%) and placebo (1.9%). HZ was re-
ported in two (0.9%) patients receiving placebo, three
(14%) patients receiving UPA 15 mg and eight (3.7%) pa-
tients receiving UPA 30 mg. None of these cases were
serious. Malignancies were diagnosed in three (1.4%)
patients in each UPA group and in none in the placebo
group. One case (0.5%) of MACE and one case (0.5%)
of VTE were reported in the UPA 15 mg group, both with
at least one factor that increased risk for MACE or VTE
(obesity, hypertension or hypercholesterolaemia). He-
patic disorders were described in a higher proportion
of patients (8.3%) administered UPA 30 mg than in those
administered UPA 15 mg (1.9%) or placebo (1.4%). Most
were asymptomatic liver enzymes elevations. Grade 3
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decreases in neutrophils were also more common (1.8%)
in patients administered UPA 30 mg than in those ad-
ministered UPA 15 mg (1.0%) or placebo (0.5%). None de-
veloped a grade 4 decrease in any cytopenia. CK eleva-
tions of grade 3 or higher were described in three (1.4%)
patients on placebo, two (0.9%) on UPA 15 mg and five
(2.3%) on UPA 30 mg. There was no need to discontinue
and not a single event of rhabdomyolysis was report-
ed. Slight mean elevations of HDL cholesterol and LDL
cholesterol were described in the UPA arms; however,
the ratios of LDL-to-HDL cholesterol and of HDL-to-total
cholesterol remained constant.4

The extension of the SELECT-PsA 2 study confirmed that
the incidence of SAEs was more frequent with UPA 30 mg
than with UPA 15 mg (6.1% versus 2.6%). Nasopharyngi-
tis and upper respiratory tract infection were the most
commonly reported AEs in both groups. The rate of HZ
was higher in UPA 30 mg (8.5% versus 3.8%), with one
case of serious infection reported. Out of both groups,
only one patient reported MACEs and one other patient
reported VTE. Hepatic disorders were less prevalent in
the UPA 15 mg group than in the UPA 30 mg group (4.8%
versus 17.7%). The maijority were transient, non-serious
and did not lead to the discontinuation of the study drug.
No grade 4 increases were observed in either group.
Similarly, CK elevation rates were slightly lower with UPA
15 mg than with UPA 30 mg, and two patients in the lat-
ter group had to suspend the study drug due to CK el-
evation. Grade 3 cytopenias were relatively uncommon,
occurring in £2% of patients in both groups. None devel-
oped a grade 4 decrease in any cytopenia.*?

Pooled subgroup analysis of the two

SELECT-PsA studies

In the previously mentioned subgroup analysis, Nash et
al. found that the frequency of SAEs and AEs was similar
in patients receiving UPA in monotherapy and in com-
bination therapy. Amongst the AEs, non-serious CK and
transaminase elevations were more prevalent in the
combination therapy group.®®

Discussion

JAKiare aninteresting class of drugs that has showcased
significant safety and efficacy levels for the treatment of
PsA by inhibiting the action of several important inflam-
matory cytokines. UPA is an oral selective JAKI inhibitor
that has recently been tested on patients with PsA.

The SELECT-PsAl results show considerable improvement
with UPA in patients with PsA that were naive to biologic
treatment. Both UPA groups were non-inferior to ADA, a
biologic considered a first-line therapy for the biologic
treatment of PsA and superior to placebo. The 30 mg
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dose of UPA was even superior to ADA with respect to
the proportion of patients achieving ACR20 response at
week 12. The efficacy of UPA was extended to other im-
portant aspects of PsA, including resolution of enthesitis,
improvement of physical function, reduction of fatigue,
improvement of quality of life, inhibition of radiograph-
ic progression of the disease and achievement of MDA.
Additionally, UPA demonstrated satisfactory improve-
ment in cutaneous psoriasis.

On the other hand, SELECT-PsA 2 demonstrated the
benefits of UPA in PSA even in biologic-experienced pa-
tients. Both doses of UPA were superior to placebo in
several aspects of PsA, similar to what was observed
in SELECT-PsA 1 (improvements in dactylitis, enthesitis,
spondylitis, physical function, pain, fatigue and quality
of life). It is important to mention that the population of
this last study was particularly refractory to treatment,
wherein approximately 31% of the patients had failed to
see improvement on two or more biologic DMARDs. UPA
also demonstrated a fast onset of action given that an
improvement in the proportion of patients achieving
ACR20 response was registered as early as week 2.

The safety profile of UPA was generally similar to that
previously reported in trials of patients with RA; however,
these should not be directly compared given that they
are different disease entities with different underlying
pathogeneses.®?7% The proportion of AEs and SAEs of UPA
15 mg was similar to that of ADA or placebo.

MACEs and VTE events were not more frequent with UPA
than with placebo in SELECT-PsA 1 and were only de-
veloped in one patient receiving UPA in SELECT-PsA 2,
demonstrating that this drug seems to be free of the as-
sociation with thromboembolic episodes that was ob-
served with other JAKi.4*

The rate of HZ infection was slightly higher with UPA than
with placebo or ADA, despite being quite rare. Other
noteworthy AEs that were more common with UPA than
with ADA were the incidence of lymphopenia and CK el-
evations; however, neither is considered an SAE. There
were no different safety signals compared with what has
been observed with UPA in RA.

In the extension studies, the efficacy of UPA for PSA was
sustained or improved through 56 weeks. Patients who
switched to UPA after placebo achieved similar effica-
cy at week 24 than those originally randomized to UPA.
Additionally, the safety profile was similar to SELECT-PsA
T and SELECT-PsA 2.

In the extension study of SELECT-PsA 1 spondylitis was
also evaluated, however the diagnosis was not neces-
sarily confirmed by magnetic resonance or radiograph-
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ic image. This is potentially a major limitation to interpret
results regarding axial symptoms.

In the subgroup analysis on monotherapy with UPA
or combination therapy with non-biologic DMARDs, a
similar efficacy was observed between groups and
monotherapy reduced the risk of mild laboratory ab-
normalities. This further substantiates the use of UPA
(monotherapy or combination therapy with non-biolog-
ic DMARDs) in PsA and suggests that UPA monotherapy
could be an effective treatment option for patients who
are not suitable for treatment with MTX.

Conclusion

Upadacitinib, a potent JAKI inhibitor, has demonstrated
a favourable safety profile and high efficacy in the treat-

drugsincontext.com

ment of PsA. The results reported in the phase Il studies
showed that UPA 15 mg was non-inferior to ADA in effi-
cacy, with a similar rate of AEs. A higher dose (30 mg)
of UPA proved superior to ADA. However, this increase in
dose seems to be associated with a significantly higher
risk of AEs; this is likely the reason why this dose was not
approved by EMA for PsA.

UPA 15 mg is therefore a new option in the treatment of
PsA, with the advantages of being an oral formulation,
having a rapid onset of action (ideal for patients who
require rapid control of inflammation to prevent addi-
tional joint damage) and having equal efficacy in mono
or combined therapy.

However, long-term data are required to reassure
the safety and efficacy demonstrated in these clinical
trials.
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