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BACKGROUND
Upadacitinib, an oral selective Janus kinase (JAK) inhibitor, is under investigation 
for the treatment of Crohn’s disease.

METHODS
In two phase 3 induction trials (U-EXCEL and U-EXCEED), we randomly assigned 
patients with moderate-to-severe Crohn’s disease to receive 45 mg of upadacitinib 
or placebo (2:1 ratio) once daily for 12 weeks. Patients who had a clinical response to 
upadacitinib induction therapy were randomly assigned in the U-ENDURE main-
tenance trial to receive 15 mg of upadacitinib, 30 mg of upadacitinib, or placebo 
(1:1:1 ratio) once daily for 52 weeks. The primary end points for induction (week 12) 
and maintenance (week 52) were clinical remission (defined as a Crohn’s Disease 
Activity Index score of <150 [range, 0 to 600, with higher scores indicating more 
severe disease activity]) and endoscopic response (defined as a decrease in the 
Simple Endoscopic Score for Crohn’s Disease [SES-CD; range, 0 to 56, with higher 
scores indicating more severe disease] of >50% from baseline of the induction trial 
[or for patients with an SES-CD of 4 at baseline, a decrease of ≥2 points from baseline]).

RESULTS
A total of 526 patients underwent randomization in U-EXCEL, 495 in U-EXCEED, 
and 502 in U-ENDURE. A significantly higher percentage of patients who received 
45-mg upadacitinib than those who received placebo had clinical remission (in 
U-EXCEL, 49.5% vs. 29.1%; in U-EXCEED, 38.9% vs. 21.1%) and an endoscopic 
response (in U-EXCEL, 45.5% vs. 13.1%; in U-EXCEED, 34.6% vs. 3.5%) (P<0.001 
for all comparisons). At week 52 in U-ENDURE, a higher percentage of patients 
had clinical remission with 15-mg upadacitinib (37.3%) or 30-mg upadacitinib 
(47.6%) than with placebo (15.1%), and a higher percentage had an endoscopic 
response with 15-mg upadacitinib (27.6%) or 30-mg upadacitinib (40.1%) than 
with placebo (7.3%) (P<0.001 for all comparisons). Herpes zoster infections oc-
curred more frequently in the 45-mg and 30-mg upadacitinib groups than in the 
respective placebo groups, and hepatic disorders and neutropenia were more fre-
quent in the 30-mg upadacitinib group than in the other maintenance groups. 
Gastrointestinal perforations developed in 4 patients who received 45-mg upadaci-
tinib and in 1 patient each who received 30-mg or 15-mg upadacitinib.

CONCLUSIONS
Upadacitinib induction and maintenance treatment was superior to placebo in 
patients with moderate-to-severe Crohn’s disease. (Funded by AbbVie; U-EXCEL, 
U-EXCEED, and U-ENDURE ClinicalTrials.gov numbers, NCT03345849, NCT03345836, 
and NCT03345823.)
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Crohn’s disease is a chronic and re-
lapsing inflammatory bowel disease char-
acterized by transmural inflammation 

within the gastrointestinal tract.1 New treatment 
options with novel mechanisms of action that 
provide adequate symptomatic and endoscopic 
control for patients with moderate-to-severe dis-
ease are needed.2

Activation of signal transducers and activa-
tors of transcription (STATs) that are mediated 
by Janus kinases (JAKs) in T cells play an impor-
tant pathogenic role in Crohn’s disease.3,4 Upad
acitinib, an oral, reversible JAK inhibitor, has 
been approved for the treatment of ulcerative 
colitis, rheumatoid arthritis, psoriatic arthritis, 
atopic dermatitis, and ankylosing spondylitis.5-11 
In a phase 2, double-blind, randomized trial in-
volving patients with Crohn’s disease, the pro-
portion of patients with clinical remission was 
higher with 6 mg of immediate-release upadaci-
tinib twice daily than with placebo after 16 weeks 
of induction treatment, and the proportion with 
endoscopic remission was higher with 24 mg of 
immediate-release upadacitinib twice daily than 
with placebo, without apparent benefit of the 
other doses tested.12 These doses provide plasma 
exposures to upadacitinib similar to those with 
15 mg and 30 mg of extended-release upadaci-
tinib once daily, respectively.13 Here, we report 
the phase 3 results regarding the efficacy and 
safety of upadacitinib in patients with moderate-
to-severe Crohn’s disease.

Me thods

Trial Design and Oversight

A phase 3 clinical program consisting of two in-
duction trials, U-EXCEL (December 2017 through 
January 2022) and U-EXCEED (November 2017 
through August 2021), and one maintenance 
trial, U-ENDURE (started March 2018), was con-
ducted in 43 countries at 277 sites. U-EXCEL and 
U-EXCEED consisted of a 12-week double-blind, 
placebo-controlled induction treatment period 
(Fig. S1A in the Supplementary Appendix, avail-
able with the full text of this article at NEJM.org) 
and a 12-week extended treatment period for 
patients who did not have a clinical response at 
week 12 (Fig. S1B). A clinical response was de-
fined as a decrease of at least 30% in the average 
daily frequency of very soft or liquid stools or in 
the abdominal pain score (range, 0 [no pain] to 
3 [severe pain]), with neither worse than base-

line. U-EXCEED had an additional 12-week open-
label, active single-group induction period to al-
low the accrual of a sufficient number of patients 
who had a clinical response while receiving upa-
dacitinib for entry into U-ENDURE. U-ENDURE 
was a 52-week double-blind, placebo-controlled 
maintenance trial for patients who had a clinical 
response to 12 weeks of upadacitinib induction 
treatment in U-EXCEL or U-EXCEED.

These trials were conducted in accordance 
with the International Council for Harmonisa-
tion guidelines, applicable regulations, and the 
Declaration of Helsinki. An independent ethics 
committee or institutional review board at each 
trial site approved the protocol, which is avail-
able at NEJM.org. All the patients provided writ-
ten informed consent. The sponsor (AbbVie) de-
signed the trials, and the investigators and 
sponsor jointly gathered data. The sponsor ana-
lyzed the data and provided medical writing 
support; the sponsor and authors interpreted the 
data. All the authors reviewed and approved the 
manuscript, had access to the data, and made 
the decision to submit the manuscript for publi-
cation. The authors vouch for the completeness 
and accuracy of the data and for the fidelity of 
the trials to the protocol. The sponsor, investiga-
tors, and participating institutions agreed to 
maintain confidentiality of the data.

Patients

At baseline, eligible patients were 18 to 75 years 
of age and had had moderate-to-severe Crohn’s 
disease for at least 3 months. Moderate-to-severe 
Crohn’s disease was defined as an average of 
four or more instances of very soft or liquid 
stools daily or an abdominal pain score of 2 or 
more, plus a Simple Endoscopic Score for Crohn’s 
Disease (SES-CD) of 6 or more (≥4 for patients 
with isolated ileal disease), excluding the com-
ponent of the scale regarding the presence of 
narrowing.14 Patients reported their daily fre-
quency of very soft or liquid stools with the use 
of the Bristol Stool Chart; higher 7-day averages 
indicate more severe diarrhea. The SES-CD eval-
uates four components in five intestinal seg-
ments (each scored on a scale of 0 to 3); total 
scores range from 0 to 56, with higher scores 
indicating more severe disease.14 Patients who 
were enrolled in U-EXCEL had a history of fail-
ure of one or more conventional or biologic 
therapies, whereas patients in U-EXCEED had a 
history of failure of one or more biologic thera-
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pies. Failure of therapy was defined as an inad-
equate response to or unacceptable side effects 
from therapy. (Full eligibility criteria are listed in 
the Supplementary Appendix.)

Concomitant use of biologic therapies and 
immunosuppressants other than methotrexate or 
glucocorticoids was prohibited; a full list of pro-
hibited medications and required washout crite-
ria are provided in the Supplementary Appendix. 
At week 4, patients who were enrolled while re-
ceiving glucocorticoids began a protocol-speci-
fied taper (see the Supplementary Appendix); in 
U-ENDURE, patients receiving glucocorticoids 
who did not complete the glucocorticoid taper 
continued the taper according to the protocol.

Randomization

For the induction trials, patients were randomly 
assigned through Web-based interactive response 
technology to receive upadacitinib at a dose of 
45 mg or placebo (2:1 ratio) once daily for 12 
weeks. Randomization was stratified according 
to baseline glucocorticoid use (yes or no), severity 
of endoscopic disease (SES-CD of <15 or ≥15), 
and the number of failed biologic therapies (0, 1, 
or >1 for U-EXCEL and 1 or >1 for U-EXCEED).

For U-ENDURE, patients were randomly as-
signed through interactive response technology 
to 15 mg of upadacitinib, 30 mg of upadacitinib, 
or placebo (1:1:1 ratio) once daily for 52 weeks. 
Randomization was stratified according to sta-
tus with respect to previous failure of biologic 
therapy (yes or no), status with respect to clini-
cal remission in terms of stool frequency and 
abdominal pain score (yes or no), and status 
with respect to an endoscopic response (yes or no) 
at the end of the induction treatment (see below 
for definitions of end points). Upadacitinib was 
administered in all the trials as extended-release 
tablets.

Efficacy and Safety Evaluations

Clinical outcomes were assessed with the use of 
patient-reported measures (through an electronic 
diary), investigator assessments, and laboratory 
data, whereas central readers determined the 
SES-CD for endoscopic outcomes (see the Sup-
plementary Appendix). The primary end points 
of clinical remission and endoscopic response 
were evaluated at week 12 of induction and week 
52 of maintenance. Clinical remission was de-
fined as a Crohn’s Disease Activity Index (CDAI) 

score of less than 150 (CDAI clinical remission) 
in the analysis plan for the Food and Drug Ad-
ministration, and an endoscopic response was 
defined as a decrease in the SES-CD of more 
than 50% from baseline (or for patients with a 
baseline SES-CD of 4, a decrease of ≥2 points 
from baseline). The CDAI consists of eight fac-
tors, and scores range from 0 to approximately 
600, with higher scores indicating more severe 
disease activity.15

Key secondary end points for the induction 
or maintenance trials were clinical response in 
terms of the CDAI score (decrease of ≥100 points 
from baseline), clinical remission in terms of 
stool frequency or abdominal pain score (aver-
age daily frequency of very soft or liquid stools 
of ≤2.8 and average daily abdominal pain score 
of ≤1.0, with both not greater than baseline), 
glucocorticoid-free CDAI clinical remission (dis-
continuation of glucocorticoids for Crohn’s dis-
ease and CDAI clinical remission at week 12 in 
patients receiving glucocorticoids at baseline), 
endoscopic remission (an SES-CD of ≤4, a de-
crease of ≥2 points from baseline, and no sub-
score >1 in any individual variable), change from 
baseline in quality of life (as assessed with the 
Inf lammatory Bowel Disease Questionnaire 
[IBDQ] score), change from baseline in fatigue 
(as assessed with the Functional Assessment of 
Chronic Illness Therapy–Fatigue [FACIT-F] score), 
the occurrence of Crohn’s disease–related hospi-
talization, and resolution of extraintestinal mani-
festations. Additional key secondary end points 
in U-ENDURE were deep remission (both CDAI 
clinical remission and endoscopic remission) and 
maintenance of CDAI clinical remission. The pri-
mary end points and key secondary end points 
according to European Medicines Agency (EMA) 
guidance are described in Section 3 in the Sup-
plementary Appendix.

Safety was assessed according to adverse 
events reported through 12 weeks of induction 
and 52 weeks of maintenance among all the 
patients who underwent randomization and re-
ceived at least one dose of upadacitinib or pla-
cebo. Adverse events were coded with the use of 
the Medical Dictionary for Regulatory Activities, ver-
sion 24.0. The severity of adverse events and 
laboratory abnormalities was graded with the 
use of the Common Terminology Criteria for 
Adverse Events, version 4.03. Cardiovascular, 
thromboembolic, and gastrointestinal events 
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were evaluated by independent adjudication com-
mittees.

Statistical Analysis

For U-EXCEL and U-EXCEED, the primary effi-
cacy analyses were performed in the modified 
intention-to-treat population (denoted as ITT in 
the protocol and statistical analysis plan), includ-
ing all the patients who underwent randomiza-
tion and received at least one dose of upadaci-
tinib or placebo, after all patients had completed 
all the scheduled trial activities. Primary efficacy 
analyses for U-ENDURE were performed after 
the first 502 randomly assigned patients who 
had received at least one dose of upadacitinib or 
placebo (modified intention-to-treat population) 
completed the week 52 visit. The sample-size 
and power calculations for each trial are provided 
in Section 4 in the Supplementary Appendix.

Categorical variables were analyzed with the 
use of the Cochran–Mantel–Haenszel model, with 
adjustment for randomization stratification fac-
tors except in the analysis of the occurrence of 
Crohn’s disease–related hospitalization, for which 
we used normal approximation to binomial dis-
tribution in U-EXCEL and U-EXCEED and to 
Poisson distribution in U-ENDURE. Continuous 
end points were analyzed with the use of a 
mixed-effects repeated-measures model. The ini-
tial nonresponse imputation was revised in re-
sponse to the coronavirus disease 2019 pan-
demic, with incorporation of multiple imputation 
to handle missing data owing to the pan-
demic. The overall type I error rate of the 
primary end points and all key secondary end 
points was multiplicity-controlled at the 0.05 
level with the use of a hierarchical testing pro-
cedure and a Holm procedure in U-EXCEL and 
U-EXCEED and a graphical approach that includ-
ed a prespecified α transfer path in U-ENDURE. 
Safety data were summarized descriptively; miss-
ing data were not imputed. All analyses were 
performed with the use of SAS software (version 
9.4 or newer).

R esult s

Patient Characteristics

In U-EXCEL, 526 patients were randomly assigned 
to receive 45-mg upadacitinib (350 patients) or 
placebo (176 patients); in U-EXCEED, 495 pa-
tients underwent randomization (324 to 45-mg 

upadacitinib and 171 to placebo). In U-EXCEL, 
54.6% of the patients had a history of failure of 
conventional therapy only and 45.4% had previ-
ous failure of biologic therapy. In U-ENDURE, 
502 patients were randomly assigned to receive 
15-mg upadacitinib (169 patients), 30-mg upadaci
tinib (168 patients), or placebo (165 patients). Of 
these patients, 75.1% had previous failure of bio-
logic therapy.

The demographic and clinical characteristics 
of the patients at baseline were well-balanced 
across trial groups in all the trials (Table 1 and 
Table S1) and representative of the overall global 
population with moderate-to-severe Crohn’s dis-
ease (Table S2). Details on screening, random-
ization, and follow-up for each trial are provided 
in Figure S2.

Induction Efficacy Outcomes

In U-EXCEL, a significantly higher percentage of 
patients who received 45-mg upadacitinib than 
those who received placebo met the primary end 
points at week 12 of CDAI clinical remission 
(49.5% vs. 29.1%, P<0.001) and endoscopic re-
sponse (45.5% vs. 13.1%, P<0.001) (Table 2). In 
U-EXCEED, a significantly higher percentage of 
patients who received 45-mg upadacitinib than 
those who received placebo met the primary end 
points at week 12 of CDAI clinical remission 
(38.9% vs. 21.1%, P<0.001) and endoscopic re-
sponse (34.6% vs. 3.5%, P<0.001).

The 45-mg dose of upadacitinib was also su-
perior to placebo for 8 of the 10 multiplicity-
controlled secondary end points in the hierarchi-
cal statistical testing for each trial. Upadacitinib 
provided rapid symptom relief, with significant 
differences in clinical response in terms of the 
CDAI score at week 2 and CDAI clinical remis-
sion at week 4 in both induction trials (P<0.001). 
A significantly higher percentage of patients who 
received 45-mg upadacitinib than those who re-
ceived placebo discontinued glucocorticoids ear-
ly and subsequently had CDAI clinical remission 
at 12 weeks (P<0.001). At week 12, patients who 
received upadacitinib were more likely to have 
endoscopic remission, in addition to significant 
improvements in fatigue (FACIT-F) and quality-
of-life (IBDQ) assessments. Results were not sig-
nificant for the occurrence of Crohn’s disease–
related hospitalization during the induction 
period and resolution of extraintestinal manifes-
tations at week 12.
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Upadacitinib for Crohn’s Disease

Maintenance Efficacy Outcomes

In U-ENDURE, with respect to CDAI clinical 
remission at week 52, maintenance treatment 
with 15-mg upadacitinib (37.3%) or 30-mg upa-
dacitinib (47.6%) was superior to placebo (15.1%) 
(P<0.001 for both comparisons) (Table  3). An 
endoscopic response at week 52 was signifi-
cantly more likely among patients who received 
15-mg upadacitinib (27.6%) or 30-mg upadaci-
tinib (40.1%) than among those who received 
placebo (7.3%) (P<0.001 for both comparisons).

The 15-mg dose of upadacitinib was superior 
to placebo for 8 of the 11 multiplicity-controlled 
secondary end points, and the 30-mg dose was 
superior to placebo for 10 of the 11 secondary 
end points. A significantly higher percentage of 
patients who received 15-mg or 30-mg upadaci-
tinib than those who received placebo main-
tained CDAI clinical remission at week 0 through 
week 52. A significantly higher percentage of 
patients who received 15-mg or 30-mg upadaci-
tinib than those who received placebo had glu-
cocorticoid-free CDAI clinical remission at week 
52, both among all the patients and among 
those receiving glucocorticoids at baseline. The 
15-mg and 30-mg doses of upadacitinib were 
superior to placebo with respect to endoscopic 
remission and deep remission at week 52. Qual-
ity of life (IBDQ) at week 52 was higher with 
both maintenance upadacitinib doses than with 
placebo. Patients who received 30-mg upadaci-
tinib (but not those who received 15-mg upad
acitinib) had less fatigue (FACIT-F) and were 
more likely to have resolution of extraintestinal 
manifestations at week 52 than those who re-
ceived placebo. The occurrence of Crohn’s dis-
ease–related hospitalization during U-ENDURE 
did not differ significantly between either upad
acitinib dose and placebo.

Other Efficacy Outcomes

In U-EXCEL, U-EXCEED, and U-ENDURE, differ-
ences between the upadacitinib doses and pla-
cebo were significant for the EMA-defined pri-
mary end points and most multiplicity-controlled 
end points (Tables S3 and S4) and were gener-
ally consistent across all subgroups analyzed 
(Fig. S3). Incidences of clinical response and re-
mission were higher with upadacitinib than with 
placebo through week 12 in both induction tri-
als (Figs. S4 through S7). Among patients with 
endoscopic ulcers at baseline, the percentage En
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who had an ulcer-free endoscopy at week 12 or 
week 52 appeared higher with upadacitinib than 
with placebo (Fig. S8). The results also suggest-
ed that 45-mg upadacitinib reduced levels of 
high-sensitivity C-reactive protein (CRP) and fe-
cal calprotectin as early as weeks 2 and 4, re-
spectively, and the between-group differences 
were maintained through week 12 of the induc-

tion trials and week 52 of the maintenance trial 
(Fig. S9).

Safety
Overall

The incidences of adverse events that emerged or 
worsened during the treatment period, serious 
adverse events, and severe adverse events were 

Table 4. Overview of Adverse Events in the Induction Trials.*

Adverse Event U-EXCEL Induction Trial (12 wk) U-EXCEED Induction Trial (12 wk)

Placebo 
(N = 176)

Upadacitinib, 
45 mg 

(N = 350)
Placebo 

(N = 171)

Upadacitinib, 
45 mg 

(N = 324)

number of patients (percent)

Any adverse event 103 (58.5) 219 (62.6) 112 (65.5) 221 (68.2)

Severe adverse event 15 (8.5) 31 (8.9) 20 (11.7) 28 (8.6)

Serious adverse event 12 (6.8) 24 (6.9) 17 (9.9) 30 (9.3)

Adverse event possibly related to trial agent 38 (21.6) 109 (31.1) 39 (22.8) 112 (34.6)

Adverse event leading to discontinuation of 
trial agent

10 (5.7) 15 (4.3) 7 (4.1) 18 (5.6)

Adverse event related to Covid-19 1 (0.6) 3 (0.9) 0 2 (0.6)

Death from any cause† 0 0 0 1 (0.3)

Adverse events of special interest

Serious infection 3 (1.7) 4 (1.1) 3 (1.8) 9 (2.8)

Opportunistic infection, excluding tuber-
culosis and herpes zoster infection‡

0 0 0 2 (0.6)

Herpes zoster infection 0 10 (2.9) 0 5 (1.5)

Tuberculosis 0 0 0 0

Anemia§ 8 (4.5) 28 (8.0) 11 (6.4) 22 (6.8)

Lymphopenia 6 (3.4) 5 (1.4) 2 (1.2) 6 (1.9)

Neutropenia 1 (0.6) 9 (2.6) 0 4 (1.2)

Creatine kinase elevation 0 12 (3.4) 4 (2.3) 9 (2.8)

Hepatic disorder 4 (2.3) 10 (2.9) 6 (3.5) 8 (2.5)

Renal disorder 0 0 0 2 (0.6)

Adjudicated cardiovascular events¶ 1 (0.6) 0 0 0

Adjudicated thrombotic events¶ 0 0 0 0

Adjudicated gastrointestinal perforation¶‖ 0 0 0 1 (0.3)

Cancer of any type 0 0 0 0

*	�The safety population included all the patients who received at least one dose of upadacitinib or placebo during the 12-
week double-blind induction period.

†	�There was one death due to infectious shock (45-mg upadacitinib group in U-EXCEED) that occurred 159 days after 
premature discontinuation from the trial.

‡	�Opportunistic infections (excluding tuberculosis and herpes zoster infection) during U-EXCEED included cytomegalovi-
rus infection in one patient and Pneumocystis jirovecii pneumonia in one patient (both in the 45-mg upadacitinib group).

§	� Anemia (as an adverse event of special interest) was based on customized Medical Dictionary for Regulatory Activities 
(MedDRA) queries, which included other preferred terms in addition to the preferred term “anaemia.”

¶	�Cardiovascular, thromboembolic, and gastrointestinal events were evaluated by independent adjudication committees.
‖	�Gastrointestinal perforations developed in an additional three patients who received 45-mg upadacitinib during the ex-

tended treatment period of U-EXCEED, as described in Table S7.
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similar across trial groups at 12 weeks of induc-
tion (Table 4). Incidences were also similar after 
52 weeks of maintenance (Table 5).

Induction
Among patients who received 45-mg upadacitinib, 
the most common adverse events (≥5% of pa-
tients) were acne (6.9%) and anemia (6.3%) in 

U-EXCEL and nasopharyngitis (7.1%), headache 
(6.2%), worsening of Crohn’s disease (5.9%), 
and upper respiratory tract infections (5.2%) in 
U-EXCEED (Table S5). Serious infections oc-
curred in 1.1% of the patients who received 
upadacitinib in U-EXCEL and 2.8% of those who 
received the drug in U-EXCEED, as compared 
with 1.7% and 1.8% of those who received pla-

Table 5. Overview of Exposure-Adjusted Adverse Events in the Maintenance Trial.*

Adverse Event
Placebo 
(N = 223)

Upadacitinib, 15 mg 
(N = 221)

Upadacitinib, 30 mg 
(N = 229)

no. of events (events per 100 person-yr)†

Any adverse event 502 (469.2) 518 (349.5) 539 (323.7)

Severe adverse event 38 (35.5) 37 (25.0) 31 (18.6)

Serious adverse event 40 (37.4) 37 (25.0) 35 (21.0)

Adverse event possibly related to trial agent 135 (126.2) 135 (91.1) 139 (83.5)

Adverse event leading to discontinuation of 
trial agent

8 (7.5) 19 (12.8) 14 (8.4)

Adverse event related to Covid-19 11 (10.3) 12 (8.1) 18 (10.8)

Death from any cause 0 0 0

Adverse events of special interest

Serious infection 9 (8.4) 9 (6.1) 13 (7.8)

Opportunistic infection, excluding 
tuberculosis and herpes zoster 
infection‡

0 1 (0.7) 1 (0.6)

Herpes zoster infection 5 (4.7) 6 (4.0) 12 (7.2)

Tuberculosis 0 0 0

Anemia§ 13 (12.2) 15 (10.1) 11 (6.6)

Lymphopenia 10 (9.3) 4 (2.7) 10 (6.0)

Neutropenia 1 (0.9) 3 (2.0) 5 (3.0)

Creatine kinase elevation 3 (2.8) 5 (3.4) 8 (4.8)

Hepatic disorder 3 (2.8) 11 (7.4) 17 (10.2)

Renal disorder 2 (1.9) 0 0

Adjudicated cardiovascular events¶ 0 0 0

Adjudicated thrombotic events¶ 0 0 1 (0.6)

Adjudicated gastrointestinal perforation¶ 1 (0.9) 1 (0.7) 1 (0.6)

Cancer of any type 0 1 (0.7) 2 (1.2)

Excluding NMSC 0 1 (0.7) 2 (1.2)

*	�The safety population includes all the patients who received at least one dose of upadacitinib or placebo during the 
maintenance period. NMSC denotes nonmelanoma skin cancer.

†	�Shown are exposure-adjusted event rates. The total number of person-years for each group was as follows: 107.0 for 
the placebo group, 148.2 for the 15-mg upadacitinib group, and 166.5 for the 30-mg upadacitinib group.

‡	�Opportunistic infections (excluding tuberculosis and herpes zoster infection) during U-ENDURE were reported in one 
patient who received 15-mg upadacitinib (P. jirovecii pneumonia) and one patient who received 30-mg upadacitinib 
(esophageal candidiasis).

§	� Anemia (as an adverse event of special interest) was based on customized MedDRA queries, which included other pre-
ferred terms in addition to the preferred term “anaemia.”

¶	�Cardiovascular, thromboembolic, and gastrointestinal events were evaluated by independent adjudication committees.
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cebo in the respective trials, and the most com-
mon serious infections across trial groups were 
gastrointestinal, such as anal abscess. Opportu-
nistic infections were reported in 0.6% of the 
upadacitinib group in U-EXCEED (Pneumocystis 
jirovecii pneumonia and cytomegalovirus infec-
tion in one patient each); no opportunistic in-
fections were reported in the other induction 
groups.

Herpes zoster infection was reported in the 
45-mg upadacitinib groups only (2.9% in U-EXCEL 
and 1.5% in U-EXCEED). Of the 15 cases of her-
pes zoster infection, 8 (53%) involved one der-
matome, 4 (27%) involved two dermatomes, and 
3 (20%) involved three or more dermatomes; all 
were cutaneous and nonserious. An adjudicated 
gastrointestinal perforation was reported in 1 pa-
tient (0.3%) who received 45-mg upadacitinib in 
U-EXCEED. No active tuberculosis cases, can-
cers, adjudicated major cardiovascular or throm-
boembolic events, or Hy’s law cases were reported 
in the 45-mg upadacitinib groups. Neutropenia 
and creatine kinase elevation were observed more 
frequently with 45-mg upadacitinib than with 
placebo.

In U-EXCEED, one death due to infectious 
shock occurred 159 days after premature discon-
tinuation from the trial in a patient who had re-
ceived 45-mg upadacitinib for 5 days. Safety re-
sults for the extended treatment periods (U-EXCEL 
and U-EXCEED) and open-label period (U-EXCEED) 
are provided in Table S7.

Maintenance
Exacerbation of Crohn’s disease (29.7 events per 
100 person-years for 15-mg upadacitinib, 12.0 
events per 100 person-years for 30-mg upadaci-
tinib, and 58.0 events per 100 person-years for 
placebo) was the most frequently reported ad-
verse event during U-ENDURE (Table S8). Simi-
lar rates of serious infections were reported 
across trial groups (6.1 events per 100 person-
years for 15-mg upadacitinib, 7.8 events per 100 
person-years for 30-mg upadacitinib, and 8.4 per 
100 person-years for placebo). One case of op-
portunistic infection was reported in the 15-mg 
upadacitinib group (P. jirovecii pneumonia), and 
one case was reported in the 30-mg group 
(esophageal candidiasis).

Rates of herpes zoster infection were higher 
in the 30-mg upadacitinib group (7.2 events per 
100 person-years) than in the 15-mg group (4.0 

events per 100 person-years). Herpes zoster in-
fections were cutaneous and involved one or two 
dermatomes only. Gastrointestinal perforation 
was reported in one patient in each group (0.6 to 
0.9 events per 100 person-years across groups). 
One case of hepatic vein thrombosis concurrent 
with exacerbation of Crohn’s disease was re-
ported in a patient receiving 30-mg upadacitinib. 
One case of metastatic ovarian cancer in the 
15-mg upadacitinib group and two cases of can-
cer (colon cancer and invasive lobular breast 
cancer) in the 30-mg upadacitinib group were 
diagnosed on trial days 159, 8, and 183 after the 
first dose of maintenance treatment, respective-
ly. No deaths, cases of active tuberculosis, adju-
dicated major cardiovascular events, or Hy’s law 
cases were reported. Hepatic disorders, neutro-
penia, and creatine kinase elevations were re-
ported more frequently in the 30-mg group than 
in the other maintenance groups. Further safety 
results are provided in Table S9.

Discussion

In this phase 3 program involving patients with 
moderate-to-severe Crohn’s disease, upadacitinib 
induction and maintenance therapy was superior 
to placebo with respect to the primary end 
points of clinical remission and endoscopic re-
sponse as well as the majority of secondary end 
points, including clinical, endoscopic, and qual-
ity-of-life outcomes. Significant benefits were 
not observed for Crohn’s disease–related hospi-
talizations across all trials or for resolution of 
extraintestinal manifestations in the induction 
trials.

U-EXCEL and U-EXCEED involved an early 
mandatory glucocorticoid taper, a critical design 
feature given the need to reduce long-term glu-
cocorticoid use owing to the undesirable safety 
profile and inability to reduce the risk of disease 
relapse.16,17 Indeed, these results showed that a 
higher percentage of patients had glucocorticoid-
free remission with upadacitinib induction treat-
ment than with placebo.

These phase 3 results with upadacitinib align 
with the Selecting Therapeutic Targets in In-
flammatory Bowel Disease (STRIDE-II) clinical 
practice recommendations, which include short-
term and intermediate-term treatment goals of 
early symptomatic response, remission, and nor-
malization of high-sensitivity CRP and fecal 
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calprotectin levels, along with long-term goals 
of endoscopic healing and quality-of-life im-
provements.18 Upadacitinib had a rapid onset of 
action, with a higher percentage of patients hav-
ing a clinical response at week 2 and clinical 
remission at week 4 than with placebo. Mainte-
nance of clinical remission at week 52 was more 
frequent in the upadacitinib groups than in the 
placebo group, and benefits with respect to en-
doscopic remission and quality of life were ob-
served in both the induction and maintenance 
periods. Benefits were also observed for two 
important, frequent, and debilitating symptoms 
in patients with Crohn’s disease: fatigue (with 
the 45-mg induction dose and 30-mg mainte-
nance dose) and extraintestinal manifestations 
(with the 30-mg maintenance dose).19,20 A dose–
response relationship was suggested in U-ENDURE 
between the upadacitinib maintenance doses 
across most end points.

Adverse events that are associated with JAK 
inhibition, including serious infections, oppor-
tunistic infections, anemia, neutropenia, and 
creatine kinase elevation, were observed more 
frequently in patients who received upadacitinib 
than in those who received placebo. In U-ENDURE, 
a dose-dependent effect with upadacitinib ther-
apy was observed for herpes zoster infection, 
hepatic disorder, neutropenia, and creatine ki-
nase elevation. Four cases of gastrointestinal 
perforation were reported with 45-mg upadaci-
tinib (one during the placebo-controlled period 
and three in patients who had received placebo 
during induction followed by 45-mg upadaci-
tinib during the extended treatment period); one 
case was reported in each of the maintenance 

groups. On review, the perforations occurred 
when the patients had active Crohn’s disease, 
either with flare, deep ulcers in the areas of 
perforation or with complications (stricture, ob-
struction, or fistula). It is unclear whether the 
gastrointestinal perforations observed in these 
trials reflect a safety risk with upadacitinib or 
the inherent high risk of disease progression 
and complications among patients with Crohn’s 
disease, particularly in those with more severe 
conditions. Patients with Crohn’s disease who re-
ceive immunosuppressive therapy have a modestly 
increased risk of cancer.21 On the basis of the 
small number of cancers observed in U-ENDURE, 
limited exposure, timing of occurrence, and lack 
of pattern of the cancer types, an increased risk 
of cancer with upadacitinib cannot be concluded.

The main limitation of the trials is an inabil-
ity to identify rare, low-incidence, or long-latency 
adverse events, including in high-risk subpopu-
lations. The ongoing long-term extension trial of 
U-ENDURE is evaluating these patients for up to 
5 years.

In these three trials, upadacitinib was effec-
tive in achieving and maintaining clinical remis-
sion and endoscopic response in patients with 
moderate-to-severe Crohn’s disease, regardless of 
previous failure of biologic therapy.
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