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ABSTRACT

BACKGROUND

Giant-cell arteritis is a systemic vasculitis with limited treatment options. The ef-
ficacy and safety of upadacitinib — a selective Janus kinase (JAK) inhibitor that
blocks the signaling of several cytokines, including interleukin-6 and interferon-vy
— are unknown in patients with giant-cell arteritis.

METHODS

We randomly assigned patients with new-onset or relapsing giant-cell arteritis, in
a 2:1:1 ratio, to receive upadacitinib at a dose of 15 mg or 7.5 mg orally once
daily plus a 26-week glucocorticoid taper or placebo plus a 52-week glucocorticoid
taper. The primary end point was sustained remission at week 52, defined by the
absence of signs or symptoms of giant-cell arteritis from week 12 through week
52 and adherence to the protocol-specified glucocorticoid taper.

RESULTS

A total of 209 patients received upadacitinib at a dose of 15 mg, 107 received upad-
acitinib at a dose of 7.5 mg, and 112 received placebo; 70% of the patients had
new-onset giant-cell arteritis. Upadacitinib at a dose of 15 mg showed superiority
over placebo with respect to the primary end point (46.4% [95% confidence inter-
val {CI}, 39.6 to 53.2] vs. 29.0% [95% CI, 20.6 to 37.5]; P=0.002). Upadacitinib at
a dose of 15 mg was superior to placebo in the analysis of the hierarchically pre-
specified and multiplicity-controlled key secondary end points of sustained com-
plete remission, time to a disease flare, cumulative glucocorticoid exposure, and
patient-reported outcomes. Upadacitinib at a dose of 7.5 mg was not superior to
placebo with respect to the primary end point (41.1% [95% CI, 31.8 to 50.4]).
Safety outcomes during the treatment period of 52 weeks were similar in the upad-
acitinib and placebo groups. Although cardiovascular risk is a potential concern
with a JAK inhibitor, no major adverse cardiovascular events occurred in the upad-
acitinib groups.

CONCLUSIONS
In patients with giant-cell arteritis, upadacitinib at a dose of 15 mg — but not 7.5 mg
— with a 26-week glucocorticoid taper showed efficacy superior to that of placebo
with a 52-week glucocorticoid taper. (Funded by AbbVie; SELECT-GCA ClinicalTrials.
gov number, NCT03725202.)
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IANT-CELL ARTERITIS IS A VASCULAR

inflammatory disease that primarily af-

fects large and medium-sized arteries,
particularly the cranial branches of the aorta. The
disease affects almost exclusively adults 50 years
of age or older, with a mean age of more than
70 years, and more commonly occurs in women
than in men.'? Giant-cell arteritis is the most
common primary vasculitis in adults, with a
global pooled prevalence of 51 cases per 100,000
persons older than 50 years of age.> Manifesta-
tions of giant-cell arteritis include headaches,
scalp or temple pain or tenderness, jaw claudica-
tion, vision impairment, and other ischemic com-
plications. Polymyalgia rheumatica is associated
with giant-cell arteritis, and many patients have
overlapping symptoms.* Only one therapy for the
disease is approved (tocilizumab, an interleukin-6
receptor inhibitor®), and glucocorticoids remain
the primary treatment option despite the high
risk of glucocorticoid-related toxic effects. Ap-
proximately 50 to 80% of patients with giant-cell
arteritis have a disease relapse when glucocorti-
coids are tapered.® Thus, there is an unmet need
for effective, glucocorticoid-sparing treatments
for this disease.

Interleukin-6 and interferon-y play major
roles in the pathogenesis of giant-cell arteritis
and signal through the JAK-STAT (Janus kinase—
signal transducer and activator of transcription)
pathway.”® Upadacitinib, an oral and selective
Janus kinase (JAK)-1 inhibitor,” has the potential
to block multiple pathogenic pathways in giant-
cell arteritis'®!* and received approval for the treat-
ment of several immune-mediated inflammatory
diseases.!*’” Reported here are the primary results
through week 52 of the SELECT-GCA phase 3
trial assessing the efficacy and safety of upad-
acitinib as compared with placebo, when used in
combination with a glucocorticoid taper, to treat
patients with active giant-cell arteritis.

METHODS

TRIAL DESIGN AND PATIENTS

This trial was conducted at 100 sites in 24 coun-
tries and included two 52-week periods: a ran-
domized, double-blind treatment period fol-
lowed by an extension period (see Fig. S1 in the
Supplementary Appendix, available with the full
text of this article at NEJM.org). We report here
the results from the first 52-week treatment pe-
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riod. Eligible patients were adults 50 years of age
or older who had a clinical diagnosis of new-
onset or relapsing giant-cell arteritis confirmed
by temporal-artery biopsy or imaging (ultrasonog-
raphy, positron-emission tomography, computed
tomography, magnetic resonance imaging, or
angiography) and in whom the disease was ac-
tive within 8 weeks before the baseline visit.
Active giant-cell arteritis was defined by the
presence of unequivocal cranial symptoms of the
disease, polymyalgia rheumatica, or both, along
with an erythrocyte sedimentation rate (ESR) of
at least 30 mm per hour, a C-reactive protein
(CRD) level of at least 1 mg per deciliter, or both.
New-onset disease referred to the diagnosis of
giant-cell arteritis within 8 weeks before base-
line; relapsing disease was defined as the reacti-
vation of the disease in patients for whom at least
1 glucocorticoid taper failed to control the disease.
At any time before enrollment, patients must have
received prednisone at a dose of at least 40 mg
daily (or equivalent); at baseline, patients must have
been receiving prednisone at a dose of 20 to 60 mg
daily. Patients with previous exposure to JAK in-
hibitors or who had had a disease flare while re-
ceiving an interleukin-6 inhibitor were excluded
(full eligibility criteria can be found in Section S2).

Randomization was performed with the use
of an interactive-response system. The patients
were randomly assigned, in a 2:1:1 ratio, to re-
ceive upadacitinib at a dose of 15 mg or 7.5 mg
once daily in combination with a prespecified
26-week glucocorticoid taper or placebo with a
prespecified 52-week glucocorticoid taper (Table
S1). The glucocorticoid taper regimen was open-
label until the dose reached 20 mg per day, after
which it was blinded. The glucocorticoid taper
regimens were tailored to each patient on the
basis of the starting dose, with the patients in the
upadacitinib groups discontinuing by week 26
and those in the placebo group discontinuing by
week 52.

TRIAL OVERSIGHT

The trial was conducted in accordance with the
International Council for Harmonisation guide-
lines, applicable regulations, and the principles
of the Declaration of Helsinki. The protocol,
available at NEJM.org, was approved by an inde-
pendent ethics committee or institutional review
board at each trial site. All the patients provided
written informed consent.
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The sponsor (AbbVie) designed the trial, and
the investigators and sponsor jointly gathered
and interpreted the data. The sponsor analyzed
the data and provided medical writing support.
All the authors reviewed and approved the manu-
script, had access to the data, made the decision
to submit the manuscript for publication, and
vouch for the completeness and accuracy of the
data, the fidelity of the trial to the protocol, and
the accuracy of the reporting of adverse events.

END POINTS AND SAFETY ASSESSMENTS

The primary end point was sustained remission
at week 52, defined by the absence of signs or
symptoms of giant-cell arteritis from week 12
through week 52 and adherence to the protocol-
specified glucocorticoid taper (Table S2). Multi-
plicity-controlled secondary end points included
sustained complete remission (sustained remis-
sion with normalization of the ESR and the
CRP level from week 12 through week 52), dis-
ease flare-related end points, cumulative expo-
sure to glucocorticoids, glucocorticoid-related
adverse events, and patient-reported outcomes,
including scores on the Functional Assessment
of Chronic Illness Therapy—Fatigue, the Physical
Component Summary of the 36-item Short-Form
Health Survey, and the Treatment Satisfaction
Questionnaire for Medication patient global sat-
isfaction subscale (Table S3).

Investigators who were unaware of the trial
group assignments conducted clinical evaluations,
reported adverse events, and reviewed laboratory
results. Adverse events that emerged during treat-
ment were defined as any event that began or
worsened in severity after initiation of upadaci-
tinib or placebo through 30 days after the last
dose was received; events were categorized with
the use of the Medical Dictionary for Regulatory Ac
tivities, version 26.1. Laboratory abnormalities
were graded for severity according to the National
Cancer Institute Common Terminology Criteria
for Adverse Events, version 4.03, and adverse events
were graded according to version 5.0. An indepen-
dent cardiovascular adjudication committee evalu-
ated deaths and cardiovascular and thrombotic
events according to prespecified criteria.

STATISTICAL ANALYSIS

Efficacy and safety outcomes are shown through
week 52 for all patients who underwent random-
ization and received at least one dose of upadaci-
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tinib or placebo. The trial was powered to test
for superiority. An overall sample size of 420 was
planned to provide at least 90% power to detect
an absolute difference of 20 percentage points
between the 15-mg upadacitinib group and the
placebo group in sustained remission at week
52, at a two-sided alpha level of 0.05. The overall
type I error rate of the primary and secondary
end points was controlled for multiplicity at the
0.05 level with the use of a graphical multiplicity-
adjustment method (Section S3). We began the
hierarchical multiplicity-control approach by test-
ing the primary end point in the 15-mg upadaci-
tinib group using an alpha of 0.05, followed by
sequentially testing the first seven multiplicity-
controlled secondary end points using a pre-
specified alpha transfer path. To test the results
in the 7.5-mg upadacitinib group before com-
pleting all end-point analyses for the 15-mg
group, the alpha was divided to assess the re-
sults for the primary end point in the 7.5-mg
group and a group of four end points in the 15-mg
group. We used the Cochran—Mantel-Haenszel
test with the nonresponder imputation approach
(incorporating multiple imputation) to analyze
categorical remission-related end points. Continu-
ous end points were calculated with the use of a
mixed-effects model for repeated measures, ex-
cept for cumulative glucocorticoid exposure, which
was assessed with the use of the van Elteren test.
The time to the first flare of giant-cell arteritis
was analyzed with the Kaplan—Meier method.
Count-based end points were compared between
the upadacitinib groups and the placebo group
with the use of Poisson regression models. Post
hoc analyses were conducted to evaluate the cu-
mulative glucocorticoid dose administered above
the amount expected with the prespecified glu-
cocorticoid taper through 52 weeks. The widths
of the confidence intervals were not adjusted for
multiplicity and should not be used in place of
hypothesis testing. Safety data were summarized
descriptively. Additional details on statistical meth-
ods are provided in Section S4.

RESULTS

PATIENTS

A total of 428 patients underwent randomization
and treatment; 209 patients received upadacitinib
at a dose of 15 mg, 107 received upadacitinib at a
dose of 7.5 mg, and 112 received placebo. A total
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of 299 patients (69.9%) completed the upadaci-
tinib or placebo regimen through week 52 (Fig.
S2). Demographic and baseline clinical charac-
teristics were balanced across trial groups, with
approximately 70% of patients having new-onset
giant-cell arteritis and 30% having relapsing dis-
ease (Table 1). All the patients underwent tempo-
ral-artery biopsy, which revealed features consis-

tent with giant-cell arteritis, had evidence of
large-vessel vasculitis on imaging, or both. A total
of 40 patients (9.3%) had unequivocal symptoms
of polymyalgia rheumatica without cranial symp-
toms of giant-cell arteritis, although none were
enrolled solely on the basis of these symptoms.
Most of the patients were women, were 65 years
of age or older, and had not previously received

Table 1. Baseline Demographics and Disease Characteristics of the Patients.*
Placebo Upadacitinib 7.5 mg Upadacitinib 15 mg
+ 52-week GC-T + 26-week GC-T + 26-week GC-T

Characteristic (N=112) (N=107) (N=209)
Female sex — no. (%) 77 (68.8) 80 (74.8) 156 (74.6)
Age —yr 71.6+7.3 71.1+7.6 70.8+7.3
Age group — no. (%)

<65 yr 17 (15.2) 19 (17.8) 42 (20.1)

265 to <75 yr 59 (52.7) 49 (45.8) 102 (48.8)

=75 yr 36 (32.1) 39 (36.4) 65 (31.1)
Body-mass indexy 25.8+4.3 25.2+5.1 25.314.6
Race or ethnic group — no. (%)

Asian 6 (5.4) 6 (5.6) 10 (4.8)

Black or African American 2 (1.8) 1(0.9) 0

Native Hawaiian or other Pacific Islander 0 1(0.9) 0

White 103 (92.0) 99 (92.5) 199 (95.2)

Multiple races or ethnic groups 1(0.9) 0 0
Disease status — no. (%)

New-onset giant-cell arteritis 76 (67.9) 75 (70.1) 148 (70.8)

Relapsing giant-cell arteritis 36 (32.1) 32 (29.9) 61 (29.2)
Duration of new-onset giant-cell arteritis — days

Mean 38.2+14.8 35.7x11.1 39.5+28.1

Median 37.0 35.0 36.0
Duration of relapsing giant-cell arteritis — days

Mean 665.7+816.3 999.2+1179.0 664.9+687.5

Median 277.0 539.5 343.0
Glucocorticoid dose — mg 34.6£11.9 34.5£12.5 34.6£12.7
ESR — mm/hr 21.7£25.5 19.9+21.1 19.5+17.5
Median CRP level (range) — mg/dI 0.23 (0.02-5.83) 0.27 (0.02-5.82) 0.24 (0.02-10.10)
Previous use of interleukin-6 inhibitor — no. (%)§ 7(6.2) 7 (6.5) 9 (4.3)
Ischemia-related vision loss — no. (%) 22 (19.6) 14 (13.1) 20 (9.6)
History of PMR — no. (%) 69 (61.6) 54 (50.5) 109 (52.2)
History of unequivocal symptoms of PMR without cra- 18 (16.1) 7 (6.5) 15 (7.2)

nial symptoms of giant-cell arteritis — no. (%)
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Table 1. (Continued.)

Characteristic
Basis for diagnosis — no. (%)
History of positive temporal-artery biopsy
Evidence of large-vessel vasculitis on imaging|
FACIT-Fatigue score**
SF-36 PCS score T

Placebo Upadacitinib 7.5 mg Upadacitinib 15 mg
+ 52-week GC-T + 26-week GC-T + 26-week GC-T

(N=112) (N=107) (N=209)

44 (39.3) 48 (44.9) 86 (41.1)

31 (73.0) 33 (77.6) 159 (76.1)

37.5+11.7 35.6+11.3 36.0+11.2

44.9+9.5 44.0+8.5 43.4+9.0

Plus—minus values are means +SD. Percentages were calculated on nonmissing values. Additional baseline characteristics, including geo-
graphic region and cardiovascular risk factors, can be found in Table S6. ESR data were available for 111 patients in the placebo group,
106 patients in the upadacitinib 7.5-mg group, and 209 patients in the upadacitinib 15-mg group. CRP denotes C-reactive protein as mea-

sured with a high-sensitivity assay, ESR erythrocyte sedimentation rate, GC-T glucocorticoid taper, and PMR polymyalgia rheumatica.

T The body-mass index is the weight in kilograms divided by the square of the height in meters. Data were available for 106 patients in the
upadacitinib 7.5-mg group and 206 patients in the upadacitinib 15-mg group.

4 Race and ethnic group were reported by the patients.

§ Patients who had previously received an interleukin-6 inhibitor and had a disease flare during treatment were excluded from the trial.

This measurement was established before baseline.

| Across the groups, the overall distribution of imaging among patients who had received a diagnosis by means of angiography or cross-

sectional imaging methods was as follows: ultrasonography, 54.5%; positron emission tomography, 48.6%; computed tomography,
18.3%; magnetic resonance imaging, 13.6%; and angiography, 3.4%. Data were not available for one patient in the placebo group.

** The Functional Assessment of Chronic lllness Therapy (FACIT)-Fatigue scale ranges from 0 to 52, with higher scores indicating less fa-
tigue. Data were available for 108 patients in the placebo group, 103 patients in the upadacitinib 7.5-mg group, and 200 patients in the

upadacitinib 15-mg group.

7 The Physical Component Summary of the 36-item Short-Form Health Survey (SF-36 PCS) scores range from 0 to 100, with higher scores

indicating better overall health. Data were available for 108 patients in the placebo group, 103 patients in the upadacitinib 7.5-mg group,

and 201 patients in the upadacitinib 15-mg group.

interleukin-6 inhibitors. The mean glucocorticoid
dose at baseline was 35 mg per day across the
groups.

The percentage of the patients who prema-
turely discontinued upadacitinib or placebo was
higher in the placebo group (36.6%) than in the
7.5-mg upadacitinib group (31.8%) and the 15-
mg group (25.8%) (Fig. S2). A higher percentage
of patients receiving placebo than upadacitinib
at a dose of 7.5 mg or 15 mg discontinued upad-
acitinib or placebo because of adverse events
(20.5% vs. 16.8% and 15.3%, respectively) or be-
cause of a lack of efficacy (7.1% vs. 3.7% and 3.3%).

EFFICACY

A sustained remission at week 52 was observed
in a significantly higher percentage of patients
who received upadacitinib at a dose of 15 mg
with a 26-week glucocorticoid taper than in
those who received placebo with a 52-week glu-
cocorticoid taper (46.4% vs. 29.0%; P=0.002)
(Table 2). The 7.5-mg dose of upadacitinib did
not lead to a significantly higher percentage of
patients with a sustained remission than placebo
(41.1% vs. 29.0%). For the secondary end point of
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sustained complete remission at week 52, upad-
acitinib at a dose of 15 mg showed a signifi-
cantly greater treatment effect than placebo,
with sustained complete remission observed in
37.1% of the patients in the 15-mg upadacitinib
group as compared with 16.1% of patients in the
placebo group (P<0.001). Results for each com-
ponent of sustained complete remission were
consistent with the results for the composite end
point (Fig. S3). Across nearly all evaluated sub-
groups, including those defined according to
age, sex, new-onset or relapsing giant-cell arte-
ritis, and baseline glucocorticoid dose, treat-
ment with upadacitinib at a dose of 15 mg gen-
erally resulted in efficacy consistent with that
observed in the overall trial population (Fig. S4).

The total cumulative exposure to glucocorti-
coids over the course of 52 weeks was signifi-
cantly lower with upadacitinib at a dose of 15 mg
than with placebo (median exposure, 1615 mg vs.
2882 mg; P<0.001) (Table 2). In post hoc analyses
of data from patients who completed the trial
through week 52, the median cumulative addi-
tional glucocorticoid dose received beyond the
prespecified taper was 20.0 mg (95% confidence
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Data were available for 90 patients in the placebo group, 86 patients in the upadacitinib 7.5-mg group, and 180 patients in the upadacitinib 15-mg group. The median of differences in

ranked pairs between the upadacitinib and placebo groups is shown, with negative values favoring upadacitinib.

ed with the use of estimates from the analysis of the end point “time to first disease flare through week 52" as (percentage of patients with =1 disease flare at week 52) = 1- (survival

probability/percentage of patients without a disease flare at week 52), provides a landmark measure of survival probability at week 52. The treatment effect is shown as the hazard

Values indicated as more than 365 days could not be estimated within the first 52-week treatment period. The end point “at least 1 disease flare through week 52,” which was calculat-
ratio for disease flare.

The treatment effect is shown as the odds ratio.
9§ The treatment effect is shown as the difference in the least-squares (LS) means. Data were available for 44 patients in the placebo group, 49 patients in the upadacitinib 7.5-mg group,

§

and 123 patients in the upadacitinib 15-mg group.

The treatment effect is shown as the rate ratio.

** The treatment effect is shown as the difference in the least-squares means. Data were available for 45 patients in the placebo group, 49 patients in the upadacitinib 7.5-mg group, and

123 patients in the upadacitinib 15-mg group.
TT Scores on the Treatment Satisfaction Questionnaire for Medication (TSQM) patient global satisfaction subscale range from 0 to 100, with higher scores indicating greater satisfaction.

UPADACITINIB FOR GIANT-CELL ARTERITIS

The treatment effect is shown as the difference in the least-squares means. Data were available for 45 patients in the placebo group, 52 patients in the upadacitinib 7.5-mg group, and

126 patients in the upadacitinib 15-mg group.

N ENGL J MED 392;20

interval [CI], O to 40.0) in the 15-mg upadacitinib
group and 512.5 mg (95% CI, 35.0 to 1109.0) in
the placebo group. Treatment with upadacitinib at
a dose of 15 mg resulted in a lower risk of a
disease flare through week 52 than placebo
(Fig. 1), and fewer patients in the 15-mg upadaci-
tinib group had at least one disease flare (34.3%
vs. 55.6%; P=0.001) (Table 2). At week 52, a sig-
nificantly higher percentage of patients had com-
plete remission without the use of glucocorti-
coids (after completing the glucocorticoid taper)
in the 15-mg upadacitinib group than in the
placebo group (50.2% vs. 19.6%; P<0.001).

Treatment with upadacitinib at a dose of 15 mg
led to a significantly greater reduction from
baseline in fatigue and improvement from base-
line in quality of life through week 52 than pla-
cebo (Table 2). The results of the comparison
between upadacitinib at a dose of 15 mg and
placebo in the score on the Treatment Satisfac-
tion Questionnaire for Medication patient glob-
al satisfaction subscale at week 52 and in the
exposure-adjusted event rates (i.e., events per
100 patient-years) of glucocorticoid-related adverse
events through week 52 were not significant.
Further comparisons of upadacitinib at a dose
of 7.5 mg and placebo for other secondary end
points are shown in Table 2, but they were not
tested for statistical significance because of the
hierarchical approach to controlling for the type I
error (Fig. S5).

SAFETY

Safety outcomes over the course of 52 weeks
were generally similar in the upadacitinib groups
and the placebo group (Table 3). Common ad-
verse events that emerged during treatment in
the patients receiving upadacitinib at a dose of
15 mg included headache (16.3%), arthralgia
(13.9%), hypertension (13.4%), and coronavirus
disease 2019 (Covid-19; 13.4%) (Table S4).

The incidence of adverse events leading to
discontinuation of upadacitinib or placebo was
lower with upadacitinib than with placebo. The
incidence of serious infections was higher with
placebo than with upadacitinib. A higher inci-
dence of creatine kinase elevation and of herpes
zoster was observed with upadacitinib at a dose
of 15 mg than with placebo or upadacitinib at a
dose of 7.5 mg. Two cases of serious herpes zos-
ter ophthalmicus were reported in patients who
received upadacitinib at a dose of 15 mg.
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No. at Risk

Upadacitinib, 15 mg

+26-wk GC-T

Upadacitinib, 7.5 mg

+26-wk GC-T

Placebo+52-wk GC-T

Probability of No Disease Flare (%)

100+
90
80
70
60
50 R
40 -
304 — Upadacitinib, 15 mg+26-wk GC-T
— Upadacitinib, 7.5 mg+26-wk GC-T
20 Placebo+52-wk GC-T
10
05 4 8 12 16 20 24 28 32 36 40 44 48 52 “12";:;';2" '}::"D'i:::f
Weeks Flare (95% Cl)  Flare (95% Cl) P Value
wk
209 190 180 171 163 154 150 142 140 132 131 128 123 NE (NE-NE) ~ 0.57 (0.40-0.83)  0.003
107 96 89 85 78 71 65 59 59 58 57 56 54 NE (45.1-NE) 0.75 (0.50-1.14)
112 98 8 77 72 70 67 65 63 59 59 51 45 46.1 (35.6—NE) Reference

Figure 1. Time to First Flare of Giant-Cell Arteritis through Week 52.

The time to the first disease flare was calculated from the time at which the patients had met three criteria in an assessment: the ab-
sence of the signs and symptoms of giant-cell arteritis, normalization of the erythrocyte sedimentation rate, and no increase in the glu-
cocorticoid dose. The Kaplan—Meier curve represents the time in the trial and not the visit schedule. A vertical drop in the curves repre-
sents a disease flare, and the black triangles represent censored data. Data from patients who never had a disease flare were censored
at the last assessment up to week 52, which is indicated in the graph as the clustering of triangles toward the end of the curve. Hazard
ratios were estimated with the use of the Cox proportional-hazards model. The P value was calculated with the use of the log-rank test
for upadacitinib at a dose of 15 mg as compared with placebo. Testing of upadacitinib at a dose of 7.5 mg as compared with placebo
was not conducted because of the hierarchical approach to control for the type | error rate. GC-T denotes glucocorticoid taper, and NE

could not be estimated.

2020

Two adjudicated major adverse cardiovascular
events occurred in the placebo group; no major
adverse cardiovascular events were reported in
either upadacitinib group. The incidence of adju-
dicated venous thromboembolism was similar in
all the groups. The incidence of nonmelanoma
skin cancer was similar in the 15-mg upadaci-
tinib and placebo groups and lower in the 7.5-mg
upadacitinib group. The incidence of other can-
cers, excluding nonmelanoma skin cancer, was
similar in the 15-mg upadacitinib and placebo
groups, with none reported in the 7.5-mg upad-
acitinib group. No active tuberculosis, lym-
phoma, or gastrointestinal perforations were
reported.

Four deaths occurred during the period after
initiation of upadacitinib or placebo through 30
days after the last dose was received: two in the
placebo group and two in the 15-mg upadaci-
tinib group. In the 15-mg upadacitinib group,

N ENGL J MED 392;20

one death was attributed to Covid-19 and the
other death was adjudicated as an unexplained
cause (no autopsy was performed). In addition, a
death from a stroke occurred after the comple-
tion of this period (by definition, occurring >30
days after the last dose) in a patient who received
upadacitinib at a dose of 15 mg, with the last
dose administered 60 days before the death oc-
curred (for details, see Section S5).

DISCUSSION

In this phase 3 trial of a treatment for giant-cell
arteritis, upadacitinib at a dose of 15 mg once
daily in combination with a 26-week glucocorti-
coid taper showed superior glucocorticoid-free
remission and fewer disease flares than placebo
with a 52-week glucocorticoid taper. Nearly half
the patients (46%) receiving upadacitinib at a dose
of 15 mg had a sustained remission at week 52,
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Table 3. Safety during the 52-Week Treatment Period.*

Placebo Upadacitinib 7.5 mg Upadacitinib 15 mg
+ 52-week GC-T + 26-week GC-T + 26-week GC-T
Adverse Events (N=112) (N=107) (N=209)

number (percent)

Any adverse eventy 105 (93.8) 101 (94.4) 200 (95.7)
Serious adverse eventsy 24 (21.4) 13 (12.1) 47 (22.5)
Adverse events leading to discontinuation 22 (19.6) 17 (15.9) 31 (14.8)

of upadacitinib or placeboy
Deathy: 2 (1.8) 0 2 (1.0)

Adverse events of special interest

Serious infection 12 (10.7) 6 (5.6) 12 (5.7)
Opportunistic infection, excluding herpes zoster 1(0.9) 0 4 (1.9)
Herpes zoster 3 (2.7) 3(2.8) 11 (5.3)
Cancer, excluding nonmelanoma skin cancer 2 (1.8) 0 4 (1.9)
Nonmelanoma skin cancer 2 (1.8) 1(0.9) 5 (2.4)
Major adverse cardiovascular events§ 2 (1.8) 0 0

Venous thromboembolism9| 4 (3.6) 4 (3.7) 7 (3.3)
Renal dysfunction 3(2.7) 0 4 (1.9)
Hepatic disorder 5 (4.5) 2 (1.9) 11 (5.3)
Anemia 3(2.7) 3(2.8) 14 (6.7)
Neutropenia 1(0.9) 0 0

Lymphopenia 0 1(0.9) 3 (1.4)
Creatine kinase elevation 0 0 6 (2.9)
Retinal detachment 3(2.7) 1(0.9) 3 (1.4)
Bone fracture 6 (5.4) 6 (5.6) 13 (6.2)

* Shown are the adverse events that emerged during treatment, which are defined as any adverse event with an onset
date on or after the first dose of upadacitinib or placebo and no more than 30 days after the last dose. Adverse events
of special interest were prespecified in the trial protocol (and were based on upadacitinib findings across all indications
and safety concerns reported for other Janus kinase inhibitors). Exposure-adjusted event rates and incidence of adverse
events of special interest that emerged during treatment are shown in Figures S6 and S7. No active tuberculosis, lym-
phoma, or adjudicated gastrointestinal perforation was reported during the treatment period in any group through the
data-cutoff date (February 6, 2024).

T This category excludes worsening of giant-cell arteritis as an adverse event; the lack of efficacy is considered separately
in the efficacy analyses. Results that include worsening of giant-cell arteritis according to the investigator’s judgment as
an adverse event in the safety analysis are shown in Table S12.

I One death also occurred after the treatment period, 60 days after the last dose of upadacitinib at a dose of 15 mg.

§ These events were adjudicated and include death from cardiovascular causes, nonfatal myocardial infarction, and non-
fatal stroke.

9§ These events were adjudicated and include pulmonary embolism and deep-vein thrombosis.

as compared with 29% of the patients receiving flare, cumulative glucocorticoid exposure, fatigue,
placebo. Upadacitinib at a dose of 15 mg also and quality of life. A significantly higher per-
showed superiority over placebo with respect to centage of patients receiving upadacitinib at a
sustained complete remission, time to a disease dose of 15 mg than those receiving placebo had
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glucocorticoid-free complete remission at week 52
(after completing the glucocorticoid taper before
week 52).

Giant-cell arteritis disproportionately affects
older adults who have coexisting medical condi-
tions (e.g., hypertension, cardiovascular disease,
venous thromboembolism, and diabetes) and who
are at high risk for glucocorticoid-related adverse
events.”®! Upadacitinib, an oral, targeted therapy,
would allow for more-rapid glucocorticoid taper-
ing and less cumulative exposure than treatment
with glucocorticoids alone. Oral therapies are
generally preferred by most patients over inject-
able options,?*? particularly by patients with bar-
riers to injections such as older adults with
reduced dexterity or impaired vision.

No new clinically significant safety risks were
identified in this older patient population (mean
age, 71.1 years) also treated with high doses of
glucocorticoids. The incidence of overall adverse
events and of serious adverse events over the
course of 52 weeks was similar in patients re-
ceiving upadacitinib at a dose of 15 mg and in
those receiving placebo. The incidence of most
adverse events of special interest, including can-
cer and venous thromboembolism, was gener-
ally similar in the upadacitinib groups and the
placebo group. Although cardiovascular risk is a
potential concern with a JAK inhibitor,*?® no
major adverse cardiovascular events occurred in
the upadacitinib groups during the trial, where-
as two major adverse cardiovascular events were
reported in the placebo group. However, longer
follow-up will be necessary to assess the relative
effect on cardiovascular disease risk. The higher
dose of upadacitinib was associated with increased
risks of herpes zoster and creatine kinase eleva-
tion, findings consistent with those in previous
studies of JAK inhibitors.??®

This trial had several notable strengths. The
placebo-controlled design with a blinded gluco-
corticoid taper, along with multiplicity-adjusted
analyses for secondary end points, added to the
rigor of the trial. With more than 400 patients
enrolled, the trial included a large sample size
for a relatively rare disease. The primary end point,
sustained remission, is a standardized clinician-
reported outcome used in other trials evaluating
giant-cell arteritis. Another strength of the choice
of sustained remission as the primary end point

N ENGL J MED 392;20

was that it does not depend on CRP and ESR
normalization, unlike the secondary end point
of sustained complete remission, which could
have been affected by the ability of upadacitinib
to lower CRP and ESR.?** The trial also in-
cluded patient-reported outcomes covering do-
mains of importance to patients with giant-cell
arteritis.3® Furthermore, the inclusion of pa-
tients from 24 countries across four continents
enhances the generalizability of the trial results
(Table S5).

This trial also had limitations. One limitation
was the higher-than-expected percentage of pa-
tients who discontinued upadacitinib or placebo
— approximately 26% of the patients in the 15-mg
upadacitinib group and 37% of the patients in
the placebo group. These high percentages could
be attributed to the timing of the trial during the
Covid-19 pandemic, when older patients were less
inclined to leave their homes to visit trial sites,
and to the approval of tocilizumab for giant-cell
arteritis, which may have led some patients to
opt for an already approved therapy. In addition,
evaluation of efficacy among the patients for
whom interleukin-6 inhibitors were ineffective
was not included in this trial. The rates of gluco-
corticoid-related adverse events should be inter-
preted with caution because the relatedness to
glucocorticoids was determined by the investiga-
tor. Future trials might benefit from adjudica-
tion or a systematic tool** to assess glucocorticoid-
related adverse events. Moreover, the short duration
of the trial and the potential for increased cardio-
vascular risk in patients with giant-cell arteritis
highlight the need for long-term safety assess-
ments; the extension period of the trial will
provide additional data on the safety of upadaci-
tinib in patients with giant-cell arteritis through
2 years.

In this trial involving patients with giant-cell
arteritis, upadacitinib at a dose of 15 mg with
a 26-week glucocorticoid taper showed efficacy
superior to that of placebo with a 52-week gluco-
corticoid taper, as well as lower glucocorticoid
use. The overall safety analyses were consistent
with the known safety profile of upadacitinib.”

Supported by AbbVie.

Disclosure forms provided by the authors are available with
the full text of this article at NEJM.org.

A data sharing statement provided by the authors is available
with the full text of this article at NEJM.org.
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