
Inflammatory Bowel Diseases, 2024, XX, 1–10
https://doi.org/10.1093/ibd/izae200
Advance access publication 4 September 2024
Original Research Articles - Clinical

Induction of Endoscopic Response, Remission, and  
Ulcer-Free Endoscopy With Upadacitinib Is Associated With 
Improved Clinical Outcomes and Quality of Life in Patients 
With Crohn’s Disease
Julian Panés, MD, PhD,*,  Edouard Louis, MD, PhD,† Peter Bossuyt, MD, PhD,‡,   
Namita Joshi, PhD,§ Wan-Ju Lee, PhD,§ Ana P. Lacerda, MD, MSc,§ Kristina Kligys, PhD,§  
Si Xuan, PhD,§ Nidhi Shukla, PhD,§ and Edward V. Loftus, Jr., MD¶

*Hospital Clínic Barcelona, IDIBAPS, CIBERehd, Barcelona, Spain
†Department of Clinical Sciences, University Hospital CHU of Liège, Liège, Belgium
‡Imelda Gastrointestinal (GI) Clinical Research Center, Imelda General Hospital, Bonheiden, Belgium
§HEOR, AbbVie Inc., North Chicago, IL, USA
¶Division of Gastroenterology and Hepatology, Mayo Clinic College of Medicine and Science, Rochester, MN, USA
Address correspondence to: Julian Panés, MD, PhD, Inflammatory Bowel Disease Unit, Hospital Clínic de Barcelona, IDIBAPS, CIBERehd, C/Rosselló 149-153, 
08036 Barcelona, Spain (julian.panes@gmail.com).

Background: We evaluated the association of achieving endoscopic outcomes at week 12 of induction with improvements in clinical outcomes 
and quality of life (QoL) at week 52 of maintenance in patients with moderately to severely active Crohn’s disease (CD) treated with upadacitinib 
(UPA).
Methods: This post hoc analysis evaluated data from 2 phase 3 induction trials (NCT03345836 and NCT03345849) and 1 maintenance 
(NCT03345823) trial. Clinical responders to 12-week induction therapy with UPA who also received 52-week maintenance treatment with UPA 
were included. Endoscopic response, remission, healing, and ulcer-free endoscopy were assessed at week 12. Meaningful improvements in 
clinical and QoL outcomes were evaluated at week 52.
Results: A significantly greater proportion of patients who achieved an endoscopic response at the end of induction, compared with patients 
who did not, attained Crohn’s Disease Activity Index (CDAI) remission (52.0% vs 34.6%; P ≤ .01), corticosteroid-free CDAI remission (50.0% vs 
30.9%), Inflammatory Bowel Disease Questionnaire remission (52.6% vs 30.3%), and meaningful improvements in Functional Assessment of 
Chronic Illness Therapy—Fatigue response (46.7% vs 25.9%), overall work impairment (47.1% vs 26.5%), and daily activity impairment (53.3% 
vs 34.1%) (all P < .05) at week 52. Similar findings were observed for patients who achieved endoscopic remission, endoscopic healing, and 
ulcer-free endoscopy at the end of induction vs those who did not.
Conclusions: Early improvement in endoscopic outcomes after UPA induction treatment was associated with long-term meaningful 
improvements in clinical outcomes and QoL in patients with CD.
Clinical Registration number: U-EXCEED induction trial (NCT03345836), U-EXCEL induction trial (NCT03345849), and U-ENDURE mainte-
nance trial (NCT03345823).

Lay Summary 
In patients with Crohn’s disease treated with 12 weeks of upadacitinib, a greater proportion with early improvements in endoscopic response, 
remission, healing, and ulcer-free endoscopy, vs those without improvements, attained long-term meaningful improvements in clinical outcomes 
and quality of life.
Key Words: Crohn’s disease, clinical trials, endoscopy, quality of life, upadacitinib

Introduction
Crohn’s disease (CD) is characterized by chronic inflam-
mation of the gastrointestinal tract, resulting in symptoms 
of diarrhea, abdominal pain (AP), weight loss, anemia, 
and fatigue.1-3 As a consequence, patients with CD experi-
ence reduced quality of life (QoL) and disease-related im-
pact on work productivity, contributing to a high disease 
burden.2,4,5

The Selecting Therapeutic Targets in Inflammatory 
Bowel Disease (STRIDE-II) Initiative of the International 
Organization for the Study of Inflammatory Bowel Disease 
(IOIBD) recommends endoscopic healing and normaliza-
tion of QoL as important long-term treatment goals in CD.6 
Treatment targets are important for disease management as 
they help patients and physicians to assess and monitor dis-
ease progression, optimize therapy, and work toward goals 
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of improving outcomes and decreasing the risk of long-term 
bowel damage and disability.7,8

In phase 3 trials of patients with CD, treatment with 
upadacitinib (UPA), an oral, reversible, and selective Janus ki-
nase inhibitor, resulted in endoscopic remission, along with 
clinical and endoscopic responses, and improvements in fa-
tigue and QoL, during a 12-week induction and a 52-week 
maintenance period, compared with placebo (PBO).9 
Additionally, real-world evidence of patients with moderate 
to severe CD confirmed the effectiveness of UPA in inducing 
a clinical response and remission at 3-month follow-up.10 
Findings from phase 2b and 3 trials suggested that patients 
with moderate to severe CD who received UPA vs PBO had 
meaningful improvements in QoL and work productivity at 
week 52.11,12

Early endoscopic improvements in patients with CD have 
been associated with favorable long-term outcomes, such as a 
decreased risk of disease progression and achievement of clin-
ical remission.13-15 The relationship between early endoscopic 
response, remission, and ulcer-free endoscopy after UPA in-
duction treatment, and long-term improvement in symptoms, 
inflammatory biomarkers, and QoL in patients with CD has 
not been fully characterized.

The aim of this study was to evaluate the relationship 
between achieving endoscopic outcomes at week 12 and 
attaining clinical outcomes and improvement in QoL at week 
52 in patients with moderately to severely active CD who 
were treated with UPA.

Materials and Methods
Study Design and Participants
This was a post hoc analysis of data from phase 3 clin-
ical trials, 2 UPA induction (U-EXCEED [NCT03345836] 
and U-EXCEL [NCT03345849]) trials and 1 maintenance 
(U-ENDURE [NCT03345823]) trial. These trials evaluated 
the efficacy and safety of UPA in patients with moderate to 
severe CD who had inadequately responded to or were in-
tolerant to conventional or biologic therapy.9 Patients 18-75 

years of age with a confirmed diagnosis of CD ≥3 months 
before baseline were included. Eligible patients had a Simple 
Endoscopic Score for CD (SES-CD; excluding the presence 
of narrowing component) ≥6 (or ≥4 for patients with iso-
lated ileal disease), as confirmed by a central reader. Further 
details on inclusion and exclusion criteria for U-EXCEED and 
U-EXCEL are published elsewhere.9

Patients who had a clinical response to 12-week induction 
therapy with UPA (45 mg once daily [QD]) in U-EXCEED or 
U-EXCEL and received maintenance therapy with UPA (15 or 
30 mg QD) in U-ENDURE for up to 52 weeks were included 
in this study (Figure 1). Patients receiving PBO during main-
tenance were excluded from this analysis. A clinical response 
was defined as a ≥30% decrease in average daily very soft or 
liquid stool frequency (SF) and/or ≥30% decrease in average 
daily AP score, both not worse than baseline.

Outcomes
Endoscopic endpoints
At the end of induction, all patients underwent an endos-
copy to serve as the reference for all subsequent visits. The 
following definitions of endoscopic improvement were used:

•	 Endoscopic response: a decrease in SES-CD >50% from 
baseline (or for patients with isolated ileal disease and an 
SES-CD of 4, at least a 2-point reduction from baseline).

•	 Endoscopic remission: SES-CD ≤4 and at least a 2-point 
reduction from baseline and no subscore >1 in any indi-
vidual variable.

•	 Endoscopic healing: SES-CD ≤2.
•	 Ulcer-free endoscopy (absence of ulceration): SES-CD 

ulcerated surface subscore of 0 in patients with SES-CD 
ulcerated surface subscore ≥1 at baseline of the induction 
study.

Clinical outcomes
Clinical outcomes evaluated at week 52 were CD Activity 
Index (CDAI) remission (CDAI <150), CDAI response (≥100-
point decrease from baseline), corticosteroid-free CDAI re-
mission (discontinuation of corticosteroid use within 90 days 
before week 52 and achievement of clinical remission [CDAI 
<150] among patients receiving corticosteroids at baseline), 
SF remission (average daily SF ≤2.8 and not worse than base-
line), AP remission (average daily AP score ≤1 and not worse 
than baseline), high-sensitivity C-reactive protein (hs-CRP) 
level ≤5 mg/L, and fecal calprotectin level (f-cal) (≤250 µg/g).

QoL outcomes
Meaningful improvements evaluated at week 52 in QoL 
outcomes included the Inflammatory Bowel Disease 
Questionnaire (IBDQ) remission (IBDQ total score ≥170 
points),16 IBDQ response (defined as ≥16-point increase 
from induction baseline),17 and improvements in Functional 
Assessment of Chronic Illness Therapy—Fatigue (FACIT-
Fatigue) (clinically meaningful improvement defined as 
≥9-point increase from induction baseline),18 in 36-Item Short 
Form Health Survey (SF-36) Physical Component Score (PCS) 
and Mental Component Score (MCS) (clinically meaningful 
improvement defined as ≥5-point increase from induction 
baseline),19 and in Work Productivity and Activity Impairment 
Questionnaire (WPAI) domains of overall work impairment, 

Key Messages

What is already known?

Early endoscopic improvements in patients with Crohn’s dis-
ease have been associated with favorable long-term outcomes, 
such as a decreased risk of disease progression and achieve-
ment of clinical remission.

What is new here?

This study demonstrates the association between early en-
doscopic response, remission, and ulcer-free endoscopy after 
12-week induction treatment with upadacitinib and long-term 
meaningful improvements in clinical outcomes at week 52, in 
patients with Crohn’s disease.

How can this study help patient care?

The findings illustrate the importance of achieving improvements 
in intestinal inflammation early during treatment, to attain endo-
scopic healing and long-term improvement in quality of life for 
patients with moderate to severe Crohn’s disease.
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absenteeism, presenteeism, and activity impairment (clinically 
meaningful improvement defined as a ≥7% reduction in each 
domain from induction baseline).20

Statistical Analyses
Baseline characteristics were reported using descriptive sta-
tistics. Clinical and QoL outcomes were compared between 
patients who did or did not achieve endoscopic outcomes at 
the end of the induction period week 12 (after 12 weeks of 
UPA). Differences between groups were analyzed using the 
Chi-square test and reported as nominal P values (P ≤ .05).

Ethical Requirements
All randomized controlled trials were conducted in com-
pliance with the protocol, International Conference on 
Harmonisation guidelines, and the ethical principles of the 
Declaration of Helsinki. As per Good Clinical Practice, the 
study protocol, informed consent forms, and all other ex-
planatory materials were approved by the relevant ethics 
committees or institutional review board at all study sites. All 
patients provided informed consent before study participation.

Results
Baseline Characteristics
A total of 502 clinical responders to the 12-week UPA induc-
tion treatment were re-randomized to 15 mg UPA (n = 169), 
30 mg UPA (n = 168), or PBO (n = 165) in the maintenance 
study. We assessed endoscopic outcomes at induction week 
12, and clinical and patient-reported outcomes at mainte-
nance week 52 in the 337 patients who received UPA (15 or 
30 mg daily) during the maintenance study (Figure 1).

Of the 337 UPA-treated patients included in this post hoc 
analysis, 152 (45.1%) had an endoscopic response at week 12 
of induction (Table 1). Patients who achieved an endoscopic 

response were younger (35.0 ± 12.3 vs 39.6 ± 13.9 years), had 
the CD for a shorter period of time (8.5 ± 8.6 vs 11.1 ± 8.6 
years), and were more likely to have the ileal–colonic disease 
(59.2% vs 39.5%) than patients who did not achieve an en-
doscopic response.

Disease activity measures at baseline differed between 
groups. Mean f-cal and SES-CD for patients with an en-
doscopic response following induction were lower (f-cal: 
431.5 ± 715.2 µg/g, SES-CD: 3.5 ± 3.6) than in patients with 
no endoscopic response (f-cal:1079.9 ± 1824.4 µg/g, SES-CD: 
11.6 ± 6.2). Mean baseline values for QoL outcomes were 
similar between patients who achieved an endoscopic re-
sponse and those who did not.

Of 337 UPA-treated patients, 87 (25.8%), 62 (18.4%), 
and 75 (22.3%) achieved endoscopic remission, endoscopic 
healing, and ulcer-free endoscopy, respectively, at induction 
week 12. Baseline characteristics in patients who achieved 
endoscopic remission, endoscopic healing, and ulcer-free en-
doscopy were similar to patients who achieved an endoscopic 
response (Table 1).

Clinical Outcomes
A significantly greater proportion of patients who achieved 
an endoscopic response at the end of induction, compared 
with patients who did not achieve an endoscopic response, 
attained CDAI remission (52.0% vs 34.6%; P ≤ .01), CDAI 
response (54.6% vs 39.5%; P ≤ .01), corticosteroid-free CDAI 
remission (50.0% vs 30.9%; P ≤ .05), SF remission (57.9% vs 
36.8%; P ≤ .001), AP remission (53.3% vs 38.4%; P ≤ .01), 
hs-CRP ≤5 mg/L (52.0% vs 30.8%; P ≤ .001), and f-cal ≤250 
µg/g (42.1% vs 21.6%; P ≤ .001) at week 52 (Figure 2A).

Similar findings were observed for all clinical outcomes in 
patients who achieved endoscopic remission (P ≤ .01), endo-
scopic healing (P ≤ .05), or ulcer-free endoscopy (P ≤ .05), 
compared with those who did not, at the end of induction 
(Figure 2B–D).

Figure 1. Study design. Abbreviations: CD, Crohn’s disease; CDAI, Crohn’s Disease Activity Index; FACIT-Fatigue, Functional Assessment of Chronic 
Illness Therapy—Fatigue; f-cal, fecal calprotectin; hs-CRP, high-sensitivity C-reactive protein; IBDQ, Inflammatory Bowel Disease Questionnaire; MCS, 
Mental Component Score; PCS, Physical Component Score; QD, once daily; SF-36, Short Form 36; UPA, upadacitinib; WPAI, Work Productivity and 
Activity Impairment Questionnaire.
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6 Induction of Endoscopic Response, Remission, and Ulcer-Free Endoscopy

Figure 2. Clinical outcomes at week 52 among patients who achieved (A) an endoscopic response, (B) endoscopic remission, (C) endoscopic healing, 
or (D) ulcer-free endoscopy at the end of induction, compared with patients who did not. *Nominal P-value ≤.05; **nominal P-value ≤.01; ***nominal 
P-value <.001. Abbreviations: AP, abdominal pain; CDAI, Crohn’s Disease Activity Index; f-cal, fecal calprotectin level; hs-CRP, high-sensitivity C-reactive 
protein; SF, stool frequency.
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Figure 3. Meaningful improvement in QoL outcomes at week 52 among patients who achieved (A) an endoscopic response, (B) endoscopic remission, 
(C) endoscopic healing, or (D) ulcer-free endoscopy at the end of induction, compared with patients who did not. *Nominal P-value ≤.05; **nominal 
P-value ≤.01; ***nominal P-value <.001. WPAI was reported for employed patients only. Abbreviations: FACIT-Fatigue, Functional Assessment of Chronic 
Illness Therapy—Fatigue; IBDQ, Inflammatory Bowel Disease Questionnaire; MCS, Mental Component Score; PCS, Physical Component Score; QoL, 
quality of life; SF-36, Short Form 36; WPAI, Work Productivity and Activity Impairment Questionnaire.

D
ow

nloaded from
 https://academ

ic.oup.com
/ibdjournal/advance-article/doi/10.1093/ibd/izae200/7749554 by U

niversite de Liege user on 29 January 2025



8 Induction of Endoscopic Response, Remission, and Ulcer-Free Endoscopy

QoL Outcomes
A significantly greater proportion of patients who achieved 
an endoscopic response at the end of induction, compared 
with patients who did not, attained IBDQ remission (52.6% 
vs 30.3%; P ≤ .001), IBDQ response (56.5% vs 36.8%; 
P ≤ .001), and meaningful improvements in FACIT-Fatigue 
(46.7% vs 25.9%; P ≤ .001), SF-36 PCS (49.3% vs 30.8%; 
P ≤ .001), SF-36 MCS (39.5% vs 25.9%; P ≤ .01), WPAI 
overall work impairment (47.1% vs 26.5%; P ≤ .01), 
presenteeism (47.1% vs 23.1%; P ≤ .001), and activity im-
pairment (53.3% vs 34.1%; P ≤ .001) (Figure 3A). A trend of 
improvement in patients who achieved endoscopic response 
at the end of induction, compared with patients who did not, 
was observed in the WPAI domain of absenteeism (24.7 vs 
14.5%) (P = .068).

Similar improvements were observed across all QoL 
outcomes in patients who achieved endoscopic remission (all 
P ≤ .05, Figure 3B), endoscopic healing (all P ≤ .01, Figure 
3C), and ulcer-free endoscopy (all P ≤ .05, Figure 3D) at the 
end of induction vs those who did not.

Discussion
The results of this study show that early achievement of en-
doscopic outcomes at the end of UPA induction treatment 
is associated with meaningful improvement in symptoms, 
inflammatory biomarkers, QoL, fatigue, and overall work 
productivity at week 52 of UPA maintenance treatment in 
patients with moderate to severe CD, compared with those 
who did not achieve early endoscopic outcomes. Meaningful 
long-term improvements were observed across all definitions 
of endoscopic improvement, including endoscopic response, 
endoscopic remission, endoscopic healing, and ulcer-free 
endoscopy.

Previous research has shown that patients with CD who 
achieved mucosal healing were less likely to suffer disease 
flares and clinical relapse after 1 year compared with patients 
without healing.21,22 In a study of patients with small bowel 
CD, a lack of endoscopic healing was a risk factor for clinical 
and serological relapses.23 Additionally, complete mucosal 
healing in patients with CD was associated with steroid-free 
remission 4 years after treatment initiation.24 In particular, the 
results of our study suggest that early endoscopic improve-
ment or healing of the intestinal mucosa could be pivotal in 
the adequate long-term control of clinical symptoms, markers 
of inflammation, QoL, and return to daily life activities. We 
can hypothesize that these improved outcomes may be associ-
ated with a decreased likelihood of disease flares.

Endoscopic healing and QoL have been recommended as 
long-term treatment goals by STRIDE-II in patients with CD.6 
Although STRIDE-II considers endoscopic healing as a long-
term treatment goal and symptom improvement short-term, 
our findings demonstrate the benefit of achieving endoscopic 
improvements early in the treatment course. Improvements in 
symptoms and QoL outcomes are important treatment goals 
from the patient’s perspective,25 as CD has a substantial neg-
ative impact on daily life, including work, education, as well 
as social and psychological wellbeing.25 Specifically, reduced 
health-related QoL and fatigue observed in patients with CD 
have been correlated with higher percentages of work im-
pairment.26 This illustrates that the disease burden associated 
with CD can be debilitating, and that normalization of QoL 

and improvements in symptoms negatively impacting daily 
activities are important treatment goals for patients with CD.

Well-defined and standardized definitions of endoscopic 
outcomes in CD are necessary to prescribe appropriate treat-
ment and monitor treatment goals in clinical practice. In this 
study, multiple definitions were used, including a 50% im-
provement in the endoscopic lesions (endoscopic response), 
SES-CD score of 0-2 (endoscopic healing), reflecting normal 
mucosal or minimal residual inflammation, and absence of 
ulcers (ulcer-free endoscopy). Altogether, these measures can 
help inform the treating physician about the response to treat-
ment when evaluating patients with CD. Interestingly, endo-
scopic response and remission, and ulcer-free endoscopy were 
associated with similar levels of improvement in long-term 
benefits, regardless of the stringency of definition utilized at 
week 12.

The findings of this study highlight the importance of 
achieving improvements in intestinal inflammation early 
during treatment, to attain not only endoscopic healing but also 
long-term improvement in QoL for patients with moderate to 
severe CD. Moreover, the clinical and endoscopic benefits of 
UPA induction treatment were also further enhanced by the 
52-week maintenance treatment, illustrating the importance 
of continued therapy with UPA. Future analyses may eval-
uate data for longer periods of time to understand whether 
early endoscopic outcomes are associated with improvements 
beyond 1 year. In addition, future research can further ex-
plore and validate endoscopic definitions to standardize these 
outcomes across CD trials and studies, and improve patient 
care,27 and perhaps find a noninvasive objective measure to 
define endoscopic changes early in treatment.

A strength of this study is the novelty of analyzing the asso-
ciation between endoscopic outcomes and clinical symptoms 
and QoL in patients with CD using large phase 3 clinical 
trial data. The use of multiple endoscopic endpoints to as-
sess the association is a strength of this study. The inclusion 
of biomarkers and QoL measures makes the evaluation of 
the association of these outcomes with endoscopic endpoints 
more stringent. A limitation is that the results may not be gen-
eralizable beyond this clinical trial population of patients with 
CD. For example, a smaller number of patients in this analysis 
had the ileal-only disease, therefore findings may be less ap-
plicable to this patient subgroup. Furthermore, this trial was 
not designed to address the research question discussed in this 
analysis, as such, patient groups were not mutually exclusive. 
However, this trial does provide data that are not limited by 
some of the biases of real-world evidence.

In conclusion, early improvement in endoscopic outcomes 
after 12-week induction treatment with UPA was associated 
with meaningful improvements in long-term clinical outcomes 
and QoL under continued treatment with UPA.
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