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ABSTRACT

Introduction: Upadacitinib (UPA) is an oral,
selective Janus kinase inhibitor that has
demonstrated favorable efficacy with an
acceptable safety profile across a global, phase 3
program in rheumatoid arthritis (RA). This
phase 2 open-label extension investigated the
efficacy and safety of UPA through 6 years of
treatment.
Methods: Patients from two phase 2b trials
(BALANCE-1 and -2) enrolled in BALANCE-

EXTEND (NCT02049138) and received open-la-
bel UPA 6 mg twice daily (BID). Dose increases
to 12 mg BID were required for patients
with\ 20% improvement in swollen or tender
joint counts at weeks 6 or 12 and permitted for
those not achieving Clinical Disease Activity
Index (CDAI) low disease activity (LDA; CDAI
2.8 to B 10). Dose reduction to UPA 6 mg BID
was permitted only for safety or tolerability
reasons. After January 2017, the 6/12 mg BID
doses were replaced by 15/30 mg once-daily
extended-release equivalents. Efficacy and
safety were monitored up to 6 years of UPA
treatment; outcomes included rates of achieve-
ment of LDA or remission. Data were analyzed
for patients who received the lower UPA dose
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throughout; titrated up to the higher UPA dose
from weeks 6 or 12; or titrated to the higher
UPA dose and back down.
Results: Overall, 493 patients entered BAL-
ANCE-EXTEND (‘Never titrated’, n = 306;
‘Titrated up’, n = 149; ‘Titrated up and down’,
n = 38), and 223 patients (45%) completed the
6-year study. Total cumulative exposure was
1863 patient-years. Rates of LDA and remission
were maintained through 6 years. Overall, 87%/
70%/73% of patients in the ‘Never titrated’/
‘Titrated up’/‘Titrated up and down’ groups
achieved CDAI LDA at week 312, while the
respective rates of Disease Activity Score 28 with
C-reactive protein meeting LDA and remission
criteria were 85%/69%/70% and 72%/46%/
63%. Improvements in patient-reported out-
comes were similar among the three groups. No
new safety signals were identified.
Conclusions: In this open-label extension of
two phase 2 studies, UPA demonstrated sus-
tained efficacy and an acceptable safety profile
through 6 years of treatment in patients who
completed the study. These data support a
favorable long-term benefit–risk profile of UPA
in patients with RA.
Trial Registration: Trial registration number:
NCT02049138.

Keywords: Extension; Janus kinase inhibitor;
Phase 3; Rheumatoid arthritis; Treatment;
Upadacitinib

Key Summary Points

Why carry out this study?

Many patients with rheumatoid arthritis
(RA) receiving treatment with tumor
necrosis factor inhibitors fail to achieve a
satisfactory long-term clinical response;
therefore, alternative advanced
therapeutic options are needed.

Upadacitinib (UPA) is an oral, selective
Janus kinase inhibitor that is approved for
the treatment of moderately to severely
active RA in Europe and the United States,
among other regions worldwide.

This study investigated the long-term
efficacy and safety of UPA in patients with
moderately to severely active RA who
received up to 6 years of treatment, by
dose titration (‘Never titrated’/‘Titrated
up’/‘Titrated up and down’).

What was learned from the study?

In patients who completed the study, UPA
demonstrated sustained long-term
efficacy, with an acceptable safety profile,
regardless of titration.

UPA has a favorable long-term benefit–risk
profile in patients with moderately to
severely active RA.

INTRODUCTION

In patients with rheumatoid arthritis (RA), the
ultimate goal of treatment is to achieve sus-
tained remission. However, low disease activity
(LDA) may be an alternative target for patients
in which remission is not possible [1, 2]. A treat-
to-target strategy is recommended for patients
to achieve such goals, with methotrexate (MTX)
as an initial disease-modifying antirheumatic
drug (DMARD) treatment option [2]. For
patients who do not respond to MTX, several
biologic and targeted synthetic DMARDs, such
as tumor necrosis factor inhibitors (TNFis) and
Janus kinase (JAK) inhibitors, are now available
[2].

Although treatment with TNFis is considered
effective for many patients with RA, approxi-
mately 30% fail to achieve an improvement of
20% or more after 24 weeks, using the American
College of Rheumatology (ACR) response cri-
teria [3, 4]. For those who are refractory to ini-
tial TNFi treatment, switching to further TNFis
results in a decline in response proportional to
the number of therapies prescribed [5]. Other
treatment options are needed for patients with
RA with an inadequate response to TNFis and
DMARDs. Our analysis of data from three phase
3 clinical trials shows that patients treated with
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the JAK inhibitor upadacitinib (UPA), were
found to have significant improvements in RA
symptoms [6].

UPA is an oral, selective JAK inhibitor that
has been evaluated in a global phase 3 program
that included six randomized trials in patients
with moderately to severely active RA [7–12]
and is approved in this indication in Europe and
the United States [13, 14]. Two earlier phase 2,
randomized, controlled BALANCE trials evalu-
ated UPA in patients with RA who had an
inadequate response/intolerance to one or more
TNFis (TNFi-IR; BALANCE-1 [15]) or an inade-
quate response to MTX (MTX-IR; BALANCE-2
[16]). Treatment with UPA led to rapid, dose-
dependent improvements in RA signs and
symptoms in both trials, with an accept-
able safety profile. Long-term efficacy and safety
data are essential to support the use of therapies
in chronic, lifelong conditions such as RA. Here,
we present data from the longest continuous
exposure to UPA published to date, reporting an
open-label extension (OLE) of the BALANCE
clinical trials (BALANCE-EXTEND), in which
patients received up to 6 years of treatment
(NCT02049138).

METHODS

Study Design

BALANCE-1 and BALANCE-2 were interna-
tional, 12-week, double-blind, placebo-con-
trolled, phase 2b dose-ranging studies of UPA.
Full details of both studies have been published
previously. In summary, BALANCE-1 enrolled
adults with active RA who were TNFi-IR [15],
and BALANCE-2 enrolled adults with active RA
who were MTX-IR [16]. Patients in both studies
were randomized to receive UPA from 3 mg up
to 18 mg twice daily (BID), matching placebo
or, in the case of BALANCE-2, UPA 24 mg once
daily (QD), for 12 weeks. The primary endpoint
for both studies was the proportion of patients
achieving 20% improvement in ACR response
criteria (ACR20) at week 12. Following the
12-week BALANCE-1 and BALANCE-2 studies,
patients entered the 312-week OLE, BALANCE-
EXTEND. A schematic summary of the study

design is provided in Supplementary Material
Fig. 1.

Treatment

All patients in BALANCE-EXTEND initially
received UPA 6 mg BID (pharmacologically
equivalent to 15 mg QD) immediately after or
up to 30 days following week 12 of BALANCE-1
or BALANCE-2. A dose increase to UPA 12 mg
BID (pharmacologically equivalent to 30 mg
QD) was required for patients with\ 20%
improvement in swollen joint count in 66
joints (SJC66) or tender joint count in 68 joints
(TJC68) at week 6 or 12 versus baseline and was
permitted for those not achieving Clinical Dis-
ease Activity Index (CDAI) LDA (disease activity
score\2.8 to B 10) at week 6 or during any
visits thereafter (subject to no safety concerns
per the investigator’s judgment). Study discon-
tinuation was required for all patients who
had\ 20% improvement in SJC66 or TJC68 at
6 weeks after dose escalation or at any two
consecutive scheduled study visits versus base-
line. Dose reduction back to UPA 6 mg BID was
permitted only for safety or tolerability reasons.
Dose increases back to UPA 12 mg BID, after a
prior dose reduction, were not permitted. From
January 2017, patients receiving UPA 6 mg BID
capsule doses were transitioned to UPA 15 mg
QD extended-release tablets, and those receiv-
ing UPA 12 mg BID capsule doses were transi-
tioned to UPA 30 mg QD extended-release
tablets. In addition to study treatment, patients
continued treatment with stable doses of MTX,
non-steroidal anti-inflammatory drugs, and
acetaminophen; corticosteroids were also per-
mitted throughout the study. Oral DMARDs
(except MTX) were prohibited up to week 24,
then allowed thereafter per the investigator’s
clinical judgment.

Patients

Patients who completed BALANCE-1 or BAL-
ANCE-2 without safety concerns (i.e., clinically
significant abnormal laboratory results or
adverse events [AEs], or reaching one of the
protocol-specific toxicity management
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thresholds), or patients who did not fail to
comply with the previous study protocols, were
eligible to enter the BALANCE-EXTEND OLE
study. Patients were excluded from BALANCE-
EXTEND if they had ongoing infections that
had not been successfully treated; anticipated
requirement or receipt of any live vaccine dur-
ing the study period, including up to 30 days
after the last day of study drug; had abnormal
laboratory values relating to liver or kidney
function, hemoglobin, or blood cell counts; or
were pregnant or breastfeeding.

Ethics

The BALANCE-EXTEND study was conducted in
accordance with the International Conference
on Harmonization guidelines, applicable regu-
lations governing clinical trial conduct, and the
Declaration of Helsinki 1964 and its later
amendments. As per Good Clinical Practice
(GCP), the study protocols were approved by an
independent ethics committee (IEC)/institu-
tional review board (IRB) at each site (Supple-
mentary Material Table 1). All patients provided
written informed consent.

Efficacy Endpoints

Study visits took place at baseline, week 6, week
12, and every 12 weeks thereafter until the end
of the study, with an optional visit at week 18.
Clinical efficacy endpoints included the pro-
portion of patients achieving LDA based on the
CDAI or Disease Activity Score 28 with C-reac-
tive protein (DAS28-CRP), the proportion of
patients achieving clinical remission based on
the CDAI or DAS28-CRP, change from baseline
in DAS28-CRP and CDAI, the proportion of
patients achieving ACR20/50/70, and change
from baseline in Physician’s Global Assessment
of disease activity (PhGA). LDA was defined as
DAS28-CRP B 3.2 or CDAI B 10. Clinical
remission was defined as DAS28-CRP\2.6 or
CDAI B 2.8. Patient-reported outcomes inclu-
ded change from baseline in the Health Assess-
ment Questionnaire-Disability Index (HAQ-DI),
the Functional Assessment of Chronic Illness
Therapy-Fatigue (FACIT-F), Patient’s Global

Assessment of disease activity (PtGA), and
patient’s assessment of pain. Efficacy endpoints
were assessed at weeks 6, 12, and every 12 weeks
thereafter.

Patients were divided into three categories
for efficacy analysis: (1) patients who received
UPA 6 mg BID/15 mg QD for the duration of
BALANCE-EXTEND (the ‘Never titrated’ group);
(2) patients whose dose was titrated up to
12 mg BID/30 mg QD because of lack of efficacy,
and who remained on that dose thereafter (the
‘Titrated up’ group); and (3) patients whose
dose was titrated up to 12 mg BID/30 mg QD
and later back down to 6 mg BID/15 mg QD
owing to intolerance of the higher dose (the
‘Titrated up and down’ group).

Safety Assessments

Incidence of AEs, serious AEs, AEs leading to
premature discontinuation, changes from base-
line in vital signs, and clinical laboratory values
(hematology, chemistry, and urinalysis) were
analyzed. AEs of special interest included seri-
ous infections, opportunistic infections, herpes
zoster, adjudicated gastrointestinal perfora-
tions, malignancies, adjudicated major adverse
cardiovascular events (MACE), adjudicated
venous thromboembolic events (VTE), and
hepatic disorders. Mean changes from baseline
in all continuous laboratory parameters and
vital sign variables at each visit were summa-
rized by treatment group.

Statistical Analyses

Efficacy data are reported as observed by the
three treatment groups (‘Never titrated’, ‘Titra-
ted up’, and ‘Titrated up and down’). Changes
from baseline were assessed using baseline data
from the phase 2b studies. Descriptive statistics
were generated for the following efficacy data:
TJC68, SJC66, patient’s assessment of pain,
PtGA, PhGA, HAQ-DI, high-sensitivity CRP,
DAS28-CRP, CDAI, FACIT-F, Rheumatoid
Arthritis-Work Instability Scale (RA-WIS), and
EuroQol 5-Dimension 5-Level (EQ-5D-5L)
Index. The proportions of patients achieving
LDA and remission thresholds, and the response
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Table 1 Demographics and baseline disease characteristics

Mean (SD) unless otherwise stated Never titrated
(n = 306)

Titrated up
(n = 149)

Titrated up and down
(n = 38)

Total
(N = 493)

Age (years) 55.8 (12.6) 56.0 (12.6) 53.7 (8.5) 55.7 (12.3)

Sex, n (%)

Male 60 (19.6) 32 (21.5) 9 (23.7) 101 (20.5)

Female 246 (80.4) 117 (78.5) 29 (76.3) 392 (79.5)

Race, n (%)

White 293 (95.8) 132 (88.6) 37 (97.4) 462 (93.7)

Black/African American 9 (2.9) 12 (8.1) 1 (2.6) 22 (4.5)

Asian 1 (0.3) 2 (1.3) 0 (0.0) 3 (0.6)

Native Hawaiian/Pacific Islander 1 (0.3) 0 (0.0) 0 (0.0) 1 (0.2)

Multiple 2 (0.7) 3 (2.0) 0 (0.0) 5 (1.0)

BMI (kg/m2) 28.2 (5.4) 28.5 (5.1) 27.9 (4.7) 28.3 (5.3)

Duration of RA (years) 9.3 (8.7) 9.6 (8.4) 7.7 (6.5) 9.3 (8.5)

hsCRP 12.9 (17.8) 14.9 (20.2) 17.1 (28.1) 13.8 (19.5)

DAS28-CRP 5.6 (1.0)a 5.9 (1.0)b 5.8 (0.9)c 5.7 (1.0)d

CDAI 39.7 (12.7)e 42.5 (13.3)f 41.5 (12.3)c 40.7 (12.9)g

SDAI 40.9 (13.3)e 44.0 (13.7)f 43.2 (12.6)c 42.0 (13.4)g

ACPA (U/ml) 194.4 (91.3) 184.3 (97.9) 193.9 (93.2) 191.3 (93.4)

RF (KU/l) 191.6 (207.9) 162.0 (217.1) 128.9 (140.5) 177.8 (207.0)

TJC68 25.8 (14.5) 30.4 (15.9) 31.3 (15.7) 27.6 (15.2)

SJC66 16.7 (10.5) 18.8 (12.0) 19.3 (9.5) 17.5 (10.9)

PhGA (0–100 mm VAS) 64.4 (15.8)h 65.6 (15.4)i 65.0 (15.4)j 64.8 (15.6)k

PtGA (0–100 mm VAS) 62.4 (20.8)a 67.4 (20.5)b 66.5 (16.5)c 64.2 (20.5)d

Patient’s assessment of pain (0–100 mm VAS) 63.8 (19.7)a 67.2 (19.6)b 66.5 (13.1)c 65.0 (19.3)d

HAQ-DI 1.5 (0.7)l 1.6 (0.6)b 1.5 (0.5)c 1.5 (0.7)m

Rheumatol Ther (2023) 10:901–915 905



rates of ACR20/50/70 were summarized with
95% confidence intervals.

Exposure-adjusted AE rates per 100 patient-
years (PY) were summarized for exposure to
UPA 6 mg BID/15 mg QD (prior to dose titra-
tion) and exposure to upadacitinib 12 mg BID/
30 mg QD, respectively.

RESULTS

Patient Population

A total of 493 patients were enrolled into BAL-
ANCE-EXTEND from BALANCE-1 and BAL-
ANCE-2 and were treated with open-label UPA
(‘Never titrated’, n = 306; ‘Titrated up’, n = 149;
‘Titrated up and down’, n = 38). Demographics
and baseline disease characteristics are summa-
rized in Table 1. Of the 493 subjects, 45.2%
(223/493) completed 312 weeks of treatment
(‘Never titrated’, n = 142; ‘Titrated up’, n = 51;

‘Titrated up and down’, n = 30). The most
common reasons for study withdrawal included
withdrawal of consent (n = 83; 16.8%) and AEs
(n = 72; 14.6%), as displayed in Fig. 1. The mean
(standard deviation [SD]) duration of UPA
exposure was 3.8 (2.4) years (range\ 1 to 6.2
years), with a total cumulative exposure of
1863 PY.

Efficacy

Rates of achievement of remission and LDA
(Fig. 2), and of ACR responses (Fig. 3), were
maintained through week 312. For all efficacy
endpoints at week 312, the highest rates were
observed in the ‘Never titrated’ group. Overall,
84% (n/N = 98/116), 87% (n/N = 110/127), and
72% (n/N = 80/111) of patients in the ‘Never
titrated’ group achieved DAS28-CRP B 3.2,
CDAI LDA, and Simplified Disease Activity
Index (SDAI) LDA at week 312, respectively, and
92% (n/N = 119/129) of patients in the ‘Never

Table 1 continued

Mean (SD) unless otherwise stated Never titrated
(n = 306)

Titrated up
(n = 149)

Titrated up and down
(n = 38)

Total
(N = 493)

FACIT-F 29.6 (10.6)l 25.7 (10.2)b 28.3 (10.6)c 28.3 (10.6)m

Baseline disease characteristics at the time of preceding randomized controlled trial baseline are summarized
ACPA anti-cyclic citrullinated peptide antibodies, BMI body mass index, CDAI Clinical Disease Activity Index,
DAS28-CRP Disease Activity Score 28 with C-reactive protein, FACIT-F Functional Assessment of Chronic Illness
Therapy-Fatigue, HAQ-DI Health Assessment Questionnaire-Disability Index, hsCRP high-sensitivity C-reactive protein,
KU kilounits, PhGA Physician’s Global Assessment of disease activity, PtGA Patient’s Global Assessment of disease activity,
RA rheumatoid arthritis, RF rheumatoid factor, SD standard deviation, SDAI Simplified Disease Activity Index, SJC66
swollen joint count in 66 joints, TJC68 tender joint count in 68 joints, U units, VAS visual analog scale
an = 305
bn = 146
cn = 37
dn = 488
en = 297
fn = 144
gn = 478
hn = 298
in = 147
jn = 38
kn = 483
ln = 304
mn = 487

906 Rheumatol Ther (2023) 10:901–915



titrated’ group achieved ACR20 response rate.
Mean (SD) change from baseline in PhGA at
week 312 was similar across the three treatment
groups: ‘Never titrated’, - 58.7 (16.1); ‘Titrated
up’, - 55.2 (17.2); and ‘Titrated up and down’,
- 49.4 (18.0) (data not shown).

Mean (SD) changes from baseline in HAQ-DI
score at week 312 were similar across the three
treatment groups: ‘Never titrated’, - 0.8 (0.7);
‘Titrated up’, - 0.8 (0.7); and ‘Titrated up and
down’, - 0.7 (0.7) (Fig. 4a). A similar trend was
observed for PtGA (Fig. 4b). Mean (SD) change
from baseline in FACIT-F at week 312 was sim-
ilar in the ‘Never titrated’ and ‘Titrated up’
groups (? 10.7 [11.2] and ? 11.6 [12.7],
respectively), but less pronounced in the
‘Titrated up and down’ group (? 8.6 [14.4])
(Fig. 4c). Mean (SD) change from baseline in the
EQ-5D-5L Index at week 312 was similar across
the three treatment groups: ? 0.2 (0.3), ? 0.2
(0.3), and ? 0.1 (0.3) for the ‘Never titrated’,
‘Titrated up’, and ‘Titrated up and down’
groups, respectively, while the mean (SD)
change from baseline in RA-WIS was slightly
more pronounced in the ‘Never titrated’ and

‘Titrated up’ groups (- 4.2 [7.0] and - 3.9 [8.4],
respectively) versus the ‘Titrated up and down’
group (- 2.9 [4.5]; data not shown). Lastly,
mean (SD) change from baseline in patient’s
assessment of pain was slightly more pro-
nounced in the ‘Never titrated’ group (- 44.1
[25.9]) compared with the ‘Titrated up’ and
‘Titrated up and down’ groups (- 40.3 [27.4]
and - 33.4 [30.1], respectively) (Fig. 4d).

Safety

AEs, serious AEs, and AEs leading to discontin-
uation were more common on UPA 12 mg BID/
30 mg QD exposure than on 6 mg BID/15 mg
QD exposure (Table 2). Rates of infection (in-
cluding serious and opportunistic infections
and herpes zoster), anemia, and creatine phos-
phokinase elevation were higher on UPA 12 mg
BID/30 mg QD versus on 6 mg BID/15 mg QD.
Rates of malignancy were increased while
receiving the higher versus the lower UPA dose,
which was driven by the higher rate of non-
melanoma skin cancer onUPA 12 mg BID/30 mg
QD. Rates of hepatic disorder were slightly

Fig. 1 Patient disposition. Never titrated: patients who
received upadacitinib 6 mg BID/15 mg QD for the
duration of BALANCE-EXTEND. Titrated up: patients
who were titrated up from 6 mg BID/15 mg QD to 12 mg
BID/30 mg QD because of lack of efficacy and remained

on that dose thereafter. Titrated up and down: patients
who were titrated up from 6 mg BID/15 mg QD to
12 mg BID/30 mg QD and were later titrated back down
to 6 mg BID/15 mg QD because of intolerance. BID twice
daily, QD once daily
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higher with UPA 6 mg BID/15 mg QD than with
12 mg BID/30 mg QD dosing. Frequencies of
adjudicated MACE and adjudicated VTE were
low with both UPA doses. The adjudicated
MACE reported with UPA 6 mg BID/15 mg QD
were non-fatal myocardial infarction (n = 4
events) and non-fatal stroke (n = 2 events),
while the adjudicated VTE reported were deep-
vein thrombosis (n = 5 events) and pulmonary
embolism (n = 2 events), with one patient
reporting concurrent deep-vein thrombosis and
pulmonary embolism. The types and frequen-
cies of AEs were consistent with those reported
in the phase 3 program of UPA in RA
populations.

Four treatment-emergent deaths occurred
during the study: two deaths were of unknown
cause in patients receiving UPA 6 mg BID/15 mg
QD, one death resulted from Hodgkin’s lym-
phoma in a patient receiving UPA 6 mg
BID/15 mg QD, and one death resulted from
COVID-19 infection in a patient receiving

UPA 12 mg/30 mg QD. The most frequent AEs
reported with UPA 6 mg BID/15 mg QD were
urinary tract infection and nasopharyngitis
(Table 3). The most frequent AEs reported with
UPA 12 mg BID/30 mg QD were infections of
the urinary tract and upper respiratory tract.

DISCUSSION

In this open-label extension of two phase 2
studies in patients with RA, UPA demonstrated
sustained efficacy and an acceptable safety
profile when administered for up to 6.2 years in
patients who completed the study (223/493;
45%). The highest efficacy rates, including
achievement of LDA and remission, were
observed in patients who received UPA 6 mg
BID/15 mg QD for the duration of the study
with no change in dosage owing to efficacy or
tolerability concerns. In contrast, efficacy of
UPA treatment was generally lower among

Fig. 2 DAS28-CRP B 3.2/\ 2.6, CDAI LDA/remis-
sion, and SDAI LDA/remission rates in BALANCE-
EXTEND at week 312 (as-observed data). Never titrated:
patients who received upadacitinib 6 mg BID/15 mg QD
for the duration of BALANCE-EXTEND. Titrated up:
patients who were titrated up from 6 mg BID/15 mg QD
to 12 mg BID/30 mg QD because of lack of efficacy and
remained on that dose thereafter. Titrated up and down:

patients who were titrated up from 6 mg BID/15 mg QD
to 12 mg BID/30 mg QD and were later titrated back
down to 6 mg BID/15 mg QD because of intolerance. BID
twice daily, CDAI Clinical Disease Activity Index, DAS28-
CRP Disease Activity Score 28 with C-reactive protein,
LDA low disease activity, QD once daily, SDAI Simplified
Disease Activity Index
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patients who required dose escalation to UPA
12 mg BID/30 mg QD and remained on the
higher dose of UPA for the remainder of the
study, suggestive of a more difficult-to-treat
patient subpopulation. Overall, efficacy con-
tinued to improve or was maintained from week
6 through week 312 across all UPA treatment
groups.

The results of this long-term analysis are
consistent with those of the UPA phase 3 clini-
cal trial program, including the findings from
SELECT-COMPARE, a long-term extension
where patients with RA and MTX-IR are treated
with UPA 15 mg QD, adalimumab 40 mg every
other week, or placebo [17]. After 156 weeks
of treatment in SELECT-COMPARE, 93%

(n/N = 260/281) and 57% (n/N = 159/281) of
patients who received continuous UPA 15 mg
QD achieved CDAI LDA and CDAI remission,
respectively, and 93% (n/N = 243/261) and 81%
(n/N = 212/261) achieved DAS28-CRP thresh-
olds of B 3.2 and\2.6, respectively. Similarly,
after 312 weeks of the BALANCE-EXTEND OLE,
87% and 50% of ‘Never titrated’ patients
achieved CDAI LDA and remission, respectively,
and 85% and 72% achieved DAS28-CRP
thresholds of B 3.2 and\2.6, respectively.
DAS28-CRP and CDAI response rates observed
in patients originating from BALANCE-1 (TNFi-
IR) versus BALANCE-2 (MTX-IR) were expected
to be generally similar based on results from the
double-blind period [15, 16], although the

Fig. 3 ACR response rates in BALANCE-EXTEND at
week 312 (as-observed data). Never titrated: patients who
received upadacitinib 6 mg BID/15 mg QD for the
duration of BALANCE-EXTEND. Titrated up: patients
who were titrated up from 6 mg BID/15 mg QD to 12 mg
BID/30 mg QD because of lack of efficacy and remained
on that dose thereafter. Titrated up and down: patients

who were titrated up from 6 mg BID/15 mg QD to
12 mg BID/30 mg QD and were later titrated back down
to 6 mg BID/15 mg QD because of intolerance. ACR
American College of Rheumatology, ACR20/50/70 20%/
50%/70% improvement in ACR response criteria, BID
twice daily, QD once daily
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current OLE analysis did not directly compare
these subgroups.

Long-term UPA treatment was associated
with an acceptable safety profile in BALANCE-
EXTEND, with a low incidence of malignancies,

cardiovascular and hematologic AEs, and
infections over 1863 PY of exposure. The types
of serious infections reported with any UPA
treatment were generally consistent with those
expected in a population with moderately to

Fig. 4 Change from baseline in HAQ-DI (a), PtGA (b),
FACIT-F (c), and patient’s assessment of pain (d) in
BALANCE-EXTEND at week 312 (as-observed data).
Never titrated: patients who received upadacitinib 6 mg
BID/15 mg QD for the duration of BALANCE-
EXTEND. Titrated up: patients who were titrated up
from 6 mg BID/15 mg QD to 12 mg BID/30 mg QD
because of lack of efficacy and remained on that dose

thereafter. Titrated up and down: patients who were
titrated up from 6 mg BID/15 mg QD to 12 mg BID/
30 mg QD and were later titrated back down to 6 mg
BID/15 mg QD because of intolerance. BID twice daily,
FACIT-F Functional Assessment of Chronic Illness
Therapy-Fatigue,HAQ-DIHealth AssessmentQuestionnaire-
Disability Index, PtGA Patient’s Global Assessment of disease
activity, QD once daily
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Table 2 Summary of exposure-adjusted AE rates in BALANCE-EXTEND and in the global phase 3 RA clinical trials
program

E/100 PY (95% CI)a BALANCE-EXTEND (phase 2) Phase 3 RA programb

UPA 6 mg BID/15 mg QD
(n = 493; PY = 1277)

UPA 12 mg BID/30 mg QD
(n = 187; PY = 498)

UPA 15 mg QD
(n = 3209; PY = 9079)

Any AE 138.4 (132.0, 145.0) 238.0 (224.6, 252.0) 205.5 (202.5, 208.5)

Any SAE 7.9 (6.4, 9.6) 15.3 (12.0, 19.1) 12.4 (11.7, 13.2)

AE leading to discontinuation 4.2 (3.2, 5.5) 5.8 (3.9, 8.4) 4.9 (4.4, 5.3)

All deaths 0.4 (0.1, 0.9) 0.6 (0.1, 1.8) 0.5 (0.4, 0.7)c

Infection 49.2 (45.5, 53.2) 80.4 (72.7, 88.7) 63.9 (62.3, 65.6)

Serious infection 1.4 (0.8, 2.2) 4.0 (2.5, 6.2) 2.8 (2.4, 3.1)

Opportunistic infectiond 0.2 (0.0, 0.6) 0.4 (0.0, 1.5) 0.3 (0.2, 0.4)

Herpes zoster 2.0 (1.3, 3.0) 6.4 (4.4, 9.1) 3.0 (2.6, 3.3)

Active tuberculosis \ 0.1 (0.0, 0.4) 0 \ 0.1 (0.0, 0.1)

Anemia 1.1 (0.6, 1.8) 3.6 (2.1, 5.7) 3.0 (2.7, 3.4)

Neutropenia 1.3 (0.8, 2.1) 1.0 (0.3, 2.3) 2.1 (1.8, 2.5)

Lymphopenia 1.7 (1.1, 2.6) 1.6 (0.7, 3.2) 1.7 (1.4, 1.9)

Adjudicated GI perforation 0 0 \ 0.1 (0.0, 0.1)

Any malignancy 1.2 (0.7, 1.9) 3.2 (1.8, 5.2) 1.1 (0.9, 1.4)

Excluding NMSC 0.8 (0.4, 1.4) 1.2 (0.4, 2.6) 0.7 (0.6, 0.9)

NMSC 0.4 (0.1, 0.9) 2.0 (1.0, 3.7) 0.4 (0.3, 0.5)

CPK elevation 3.4 (2.5, 4.6) 5.4 (3.6, 7.9) 4.4 (4.0, 4.9)

Hepatic disorder 4.1 (3.0, 5.3) 3.4 (2.0, 5.5) 10.2 (9.5, 10.8)

Adjudicated VTEe 0.5 (0.2, 1.0) 0.8 (0.2, 2.1) 0.4 (0.3, 0.6)

Adjudicated MACEf 0.5 (0.2, 1.0) 0.8 (0.2, 2.1) 0.4 (0.3, 0.5)

Lymphoma 0.2 (0.0, 0.6) 0 \ 0.1 (0.0, 0.1)

Renal dysfunction \ 0.1 (0.0, 0.4) 0.2 (0.0, 1.1) 0.2 (0.1, 0.4)

AE adverse event, BID twice daily, CI confidence interval, CPK creatine phosphokinase, E/100 PY events per 100 PY, GI
gastrointestinal, MACE major adverse cardiovascular events, NMSC non-melanoma skin cancer, PY patient-years, QD once
daily, RA rheumatoid arthritis, SAE serious AE, UPA upadacitinib, VTE venous thromboembolic events
aMultiple events occurring in the same patients are counted in the calculation of E/100 PY
bCut-off date: June 30, 2021 (data on file)
cNot including non-treatment-emergent deaths
dExcluding tuberculosis and herpes zoster
eVTE defined as deep vein thrombosis and pulmonary embolism
fMACE defined as cardiovascular death, non-fatal myocardial infarction, and non-fatal stroke
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severely active RA. Although the data were
obtained in different trials, and are therefore not
directly comparable, the overall rate of AEs with
UPA 6 mg BID/15 mg QD in BALANCE-EXTEND
(138.4 events/100 PY) was numerically lower
than that reported with UPA 15 mg QD in the
long-term extension of SELECT-COMPARE
(214.9 events/100 PY); however, the types of AEs
and overall tolerability were generally similar
[17]. The types and frequencies of AEs with UPA
were also similar to those reported in long-term
studies of baricitinib [18], while the incidence
rates ofMACEwerenumerically lower than those
reported for tofacitinib in the ORAL Surveillance
population [19].

Limitations of this analysis include the
study’s open-label design and lack of a non-UPA
comparator arm. In addition, assessments in

long-term analyses may have been biased
because of the premature withdrawal of patients
in whom treatment was less effective or intol-
erable. Furthermore, as aforementioned, only
patients without safety concerns in BALANCE-1
and -2 were eligible to enter BALANCE-
EXTEND. Results should also be interpreted
with caution due to the small patient popula-
tion (particularly in the ‘Titrated up’ and
‘Titrated up and down’ groups), and the fact
that the titration groups are ‘self-selected’ based
on patient response to treatment, as opposed to
being randomly assigned; it is due to this that
data are reported as observed, without further
statistical analyses. Despite these limitations,
the findings of BALANCE-EXTEND strengthen
the evidence for long-term efficacy and safety of
UPA in patients with RA.

Table 3 Most common AEs reported in BALANCE-EXTEND

Events (E/100 PY)a UPA 6 mg BID/
15 mg QD
(n = 493; PY = 1277)

UPA 12 mg BID/
30 mg QD
(n = 187; PY = 498)

UPA 6 mg BID/15 mg QD
post-down- titration
(n = 38; PY = 89)

Urinary tract infection 84 (6.6) 54 (10.9) 6 (6.8)

Upper respiratory tract

infection

71 (5.6) 63 (12.7) 8 (9.0)

Bronchitis 67 (5.2) 24 (4.8) 8 (9.0)

Nasopharyngitis 75 (5.9) 19 (3.8) 3 (3.4)

Blood CPK increased 44 (3.4) 27 (5.4) 4 (4.5)

Rheumatoid arthritisb 33 (2.6) 35 (7.0) 1 (1.1)

Hypercholesterolemia 35 (2.7) 18 (3.6) 3 (3.4)

Herpes zoster 24 (1.9) 25 (5.0) 3 (3.4)

Hypertension 23 (1.8) 19 (3.8) 1 (1.1)

Oral herpes 10 (0.8) 15 (3.0) 17 (19.2)

Sinusitis 15 (1.2) 24 (4.8) 0

Fall 9 (0.7) 23 (4.6) 1 (1.1)

AE adverse event, BID twice daily, CPK creatine phosphokinase, E/100 PY events per 100 PY, PY patient-years, QD once
daily, UPA upadacitinib
aIncludes events reported with a frequency C 3 E/100 PY in either group. Multiple events occurring in the same patients
are counted in the calculation of E/100 PY
bMedical Dictionary for Regulatory Activities preferred term for worsening of disease
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CONCLUSIONS

In BALANCE-EXTEND, UPA treatment for up to
312 weeks demonstrated sustained long-term
efficacy in patients with RA who completed the
study, with continued improvement in physical
function over time. Long-term treatment with
UPA was associated with an acceptable safety
profile, with no new safety signals reported. The
types and frequencies of AEs were consistent
with those reported in the phase 3 program of
UPA in RA populations and other studies of JAK
inhibitors. Overall, the results remain favorable
for the long-term benefit–risk profile of UPA in
patients with RA.
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1. Smolen JS, Landewé RBM, Bijlsma JWJ, et al. EULAR
recommendations for the management of
rheumatoid arthritis with synthetic and biological
disease-modifying antirheumatic drugs: 2019
update. Ann Rheum Dis. 2020;79(6):685–99.

2. Fraenkel L, Bathon JM, England BR, et al. 2021
American College of Rheumatology guideline for
the treatment of rheumatoid arthritis. Arthritis
Care Res. 2021;73(7):924–39.

3. Weinblatt ME, Kremer JM, Bankhurst AD, et al. A
trial of etanercept, a recombinant tumor necrosis
factor receptor:FC fusion protein, in patients with
rheumatoid arthritis receiving methotrexate.
N Engl J Med. 1999;340(4):253–9.

4. Weinblatt ME, Keystone EC, Furst DE, et al. Adali-
mumab, a fully human anti-tumor necrosis factor a
monoclonal antibody, for the treatment of
rheumatoid arthritis in patients taking concomi-
tant methotrexate: the ARMADA trial. Arthritis
Rheum. 2003;48(1):35–45.

5. Rendas-Baum R, Wallenstein GV, Koncz T, et al.
Evaluating the efficacy of sequential biologic ther-
apies for rheumatoid arthritis patients with an
inadequate response to tumor necrosis factor-a
inhibitors. Arthritis Res Ther. 2011;13(1):R25.

6. Fleischmann R, Bessette L, Sparks J, et al. Efficacy
and safety of upadacitinib in TNFi-IR patients with
rheumatoid arthritis from three Phase 3 clinical
trials. Ann Rheum Dis. 2022;81(Suppl 1):618–9
(abstract).

7. van Vollenhoven R, Takeuchi T, Pangan AL, et al.
Efficacy and safety of upadacitinib monotherapy in
methotrexate-naive patients with moderately-to-
severely active rheumatoid arthritis (SELECT-
EARLY): a multicenter, multi-country, randomized,
double-blind, active comparator-controlled trial.
Arthritis Rheumatol. 2020;72(10):1607–20.

8. Rubbert-Roth A, Enejosa J, Pangan AL, et al. Trial of
upadacitinib or abatacept in rheumatoid arthritis.
N Engl J Med. 2020;383(16):1511–21.

9. Smolen JS, Pangan AL, Emery P, et al. Upadacitinib
as monotherapy in patients with active rheumatoid
arthritis and inadequate response to methotrexate
(SELECT-MONOTHERAPY): a randomised, placebo-
controlled, double-blind phase 3 study. Lancet.
2019;393(10188):2303–11.

10. Fleischmann RM, Genovese MC, Enejosa JV, et al.
Safety and effectiveness of upadacitinib or adali-
mumab plus methotrexate in patients with
rheumatoid arthritis over 48 weeks with switch to

914 Rheumatol Ther (2023) 10:901–915

http://creativecommons.org/licenses/by-nc/4.0/
http://creativecommons.org/licenses/by-nc/4.0/


alternate therapy in patients with insufficient
response. Ann Rheum Dis. 2019;78(11):1454–62.

11. Burmester GR, Kremer JM, Van den Bosch F, et al.
Safety and efficacy of upadacitinib in patients with
rheumatoid arthritis and inadequate response to
conventional synthetic disease-modifying anti-
rheumatic drugs (SELECT-NEXT): a randomised,
double-blind, placebo-controlled phase 3 trial.
Lancet. 2018;391(10139):2503–12.

12. Genovese MC, Fleischmann R, Combe B, et al.
Safety and efficacy of upadacitinib in patients with
active rheumatoid arthritis refractory to biologic
disease-modifying anti-rheumatic drugs (SELECT-
BEYOND): a double-blind, randomised controlled
phase 3 trial. Lancet. 2018;391(10139):2513–24.

13. AbbVie Inc. US. Prescribing information: RINVOQ
(upadacitinib). 2022. https://www.rxabbvie.com/
pdf/rinvoq_pi.pdf. Accessed 2 Aug 2022.

14. AbbVie Inc. EU. Summary of product characteris-
tics: RINVOQ (upadacitinib). 2022. https://www.
ema.europa.eu/en/documents/all-authorised-
presentations/rinvoq-epar-all-authorised-
presentations_en.pdf. Accessed 2 Aug 2022.

15. Kremer JM, Emery P, Camp HS, et al. A phase IIb
study of ABT-494, a selective JAK-1 inhibitor, in

patients with rheumatoid arthritis and an inade-
quate response to anti-tumor necrosis factor ther-
apy. Arthritis Rheumatol. 2016;68(12):2867–77.

16. Genovese MC, Smolen JS, Weinblatt ME, et al.
Efficacy and safety of ABT-494, a selective JAK-1
inhibitor, in a phase IIb study in patients with
rheumatoid arthritis and an inadequate response to
methotrexate. Arthritis Rheumatol. 2016;68(12):
2857–66.

17. Fleischmann R, Mysler E, Bessette L, et al. Long-
term safety and efficacy of upadacitinib or adali-
mumab in patients with rheumatoid arthritis:
results through 3 years from the SELECT-COMPARE
study. RMD Open. 2022;8(1):e002012.

18. Smolen JS, Xie L, Jia B, et al. Efficacy of baricitinib
in patients with moderate-to-severe rheumatoid
arthritis with 3 years of treatment: results from a
long-term study. Rheumatology (Oxford).
2021;60(5):2256–66.

19. Charles-Schoeman C, Buch MH, Dougados M, et al.
Risk of major adverse cardiovascular events with
tofacitinib versus tumour necrosis factor inhibitors
in patients with rheumatoid arthritis with or with-
out a history of atherosclerotic cardiovascular dis-
ease: a post hoc analysis from ORAL Surveillance.
Ann Rheum Dis. 2023;82:119–29.

Rheumatol Ther (2023) 10:901–915 915

https://www.rxabbvie.com/pdf/rinvoq_pi.pdf
https://www.rxabbvie.com/pdf/rinvoq_pi.pdf
https://www.ema.europa.eu/en/documents/all-authorised-presentations/rinvoq-epar-all-authorised-presentations_en.pdf
https://www.ema.europa.eu/en/documents/all-authorised-presentations/rinvoq-epar-all-authorised-presentations_en.pdf
https://www.ema.europa.eu/en/documents/all-authorised-presentations/rinvoq-epar-all-authorised-presentations_en.pdf
https://www.ema.europa.eu/en/documents/all-authorised-presentations/rinvoq-epar-all-authorised-presentations_en.pdf

	Long-Term Efficacy and Safety of Upadacitinib in Patients with Rheumatoid Arthritis: Final Results from the BALANCE-EXTEND Open-Label Extension Study
	Abstract
	Introduction
	Methods
	Results
	Conclusions
	Trial Registration

	Introduction
	Methods
	Study Design
	Treatment
	Patients
	Ethics
	Efficacy Endpoints
	Safety Assessments
	Statistical Analyses

	Results
	Patient Population
	Efficacy
	Safety

	Discussion
	Conclusions
	Acknowledgments
	References




