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Abstract 
Background: This post hoc analysis of a large, phase 3 program evaluated the effects of upadacitinib on fatigue, bowel urgency, and abdominal 
pain in patients with moderately to severely active ulcerative colitis.
Methods: Induction data were pooled from 2 identical studies, the U-ACHIEVE induction and U-ACCOMPLISH studies. Patients in these 
studies received upadacitinib 45 mg once daily or placebo as induction treatment. Responders to induction treatment were rerandomized in the 
U-ACHIEVE maintenance study to upadacitinib 15 mg once daily, upadacitinib 30 mg, or placebo. The percentage of patients reporting no abdom-
inal pain and no bowel urgency daily via an electronic diary and a meaningful within-person change (≥5 points) in the Functional Assessment of 
Chronic Illness Therapy–Fatigue score were evaluated.
Results: The results demonstrated a statistically significantly greater percentage of patients reporting no abdominal pain and absence of 
bowel urgency observed from week 2 (P < .001), with upadacitinib induction treatment and clinically meaningful improvements in Functional 
Assessment of Chronic Illness Therapy–Fatigue score observed at week 8 (P < .001), when compared with placebo. The maintenance study 
showed that significant and meaningful improvements in abdominal pain, bowel urgency, and Functional Assessment of Chronic Illness Therapy–
Fatigue score achieved during induction were sustained through 52 weeks of maintenance treatment in upadacitinib- vs placebo-treated patients.
Conclusions: The findings of this study support the additional benefit of upadacitinib in treating moderately to severely active ulcerative colitis 
by demonstrating a statistically significant impact on clinically meaningful symptoms of fatigue, bowel urgency, and abdominal pain. 
(U-ACHIEVE induction and maintenance studies; NCT02819635; U-ACCOMPLISH induction study; NCT03653026).

Lay Summary 
A significantly higher percentage of patients with moderately to severely active ulcerative colitis reported no abdominal pain, no bowel urgency, 
and a meaningful change in fatigue following 8-week upadacitinib induction treatment and 52-week maintenance treatment compared with 
placebo.
Keywords: quality of life, biologic therapies, ulcerative colitis

Introduction
Ulcerative colitis (UC) is a chronic, relapsing disease that 
typically involves inflammation of the mucosa and submu-
cosa of the colon.1-3 The highest reported prevalence rates 
of UC were in Norway at 505 per 100 000, followed by 
286 per 100 000 in the United States.4 Clinical remission 

is a treatment goal for patients with UC, and it has been 
proposed that this goal include symptomatic remission 
based on patient-reported outcomes (PROs) as well as on 
mucosal healing.5,6

In patients with UC, abdominal pain, bowel urgency, and 
fatigue are impairing symptoms that decrease quality of life 
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and psychological well-being.7-12 In particular, symptoms 
of bowel urgency are associated with increased odds of de-
pression, anxiety, fatigue, pain, and social impairment when 
compared with patients with no bowel urgency.13,14 After 
initiating biologic treatment, a significant percentage of 
patients with inflammatory bowel disease (IBD) continue to 
experience fatigue at 12 months and in remission, suggesting 
that fatigue is a long-term difficulty.15,16

Fatigue, bowel urgency, and abdominal pain are associated 
with disability in UC.17 Both abdominal pain and bowel ur-
gency contribute to sleep disturbances, which are associated 
with IBD-related fatigue.13 Patients with UC have reported 
that frequent and sudden bowel urgency during the night 
resulted in less hours of sleep, which affected patients’ per-
formance of daily activities the next day and their ability to 
work.11 As a result of fatigue, bowel urgency, and abdom-
inal pain, patients with UC have reported a high burden of 
symptoms that reduce quality of life and work ability.17-19 
Therefore, these symptoms are important to address in the 
management of UC.

Another unmet need in UC is that frequently utilized 
assessments of disease activity do not incorporate abdom-
inal pain and bowel urgency. For example, the Mayo score 
evaluates stool frequency but not urgency and the Simple 
Clinical Colitis Activity Index does not include abdominal 
pain.1 As such, the American College of Gastroenterology 
recommends that abdominal pain and bowel urgency be 
considered during diagnosis and initial treatment of UC.1 As 
the burden and psychological impact of these symptoms are 
often underestimated by nurses and physicians, this leads to a 
gap in communication with patients.20,21

Assessing PROs provides insight into patients’ perspectives 
of treatment efficacy, which is lacking in IBD, and promotes 
patient-centered care.22,23 Therefore, the assessment and 
monitoring of symptoms of UC need to be improved. 
Additionally, further research of fatigue, bowel urgency, and 
abdominal pain in UC and the investigation of novel therapies 
and interventions that could ameliorate these effects is also 
needed.8,24

This post hoc analysis evaluated the effects of 8-week 
upadacitinib (UPA) (45  mg once daily [QD]) induction 

treatment and 52-week UPA (30  mg QD and 15  mg QD) 
maintenance treatment in induction responders on fatigue, 
bowel urgency, and abdominal pain in patients with moder-
ately to severely active UC.

Methods
Study Design and Patients
A Study to Evaluate the Safety and Efficacy of Upadacitinib (ABT-
494) for Induction and Maintenance Therapy in Participants 
With Moderately to Severely Active UC (U-ACHIEVE induction 
study, NCT02819635; substudy 2) and A Study of the Efficacy 
and Safety of Upadacitinib (ABT-494) in Participants With 
Moderately to Severely Active UC (U-ACCOMPLISH study, 
NCT03653026) were 2 identical, double-blind, multicenter, 
placebo (PBO)-controlled, phase 3 trials. In the induction phase 
of both studies, patients 16 to 75 years of age were randomized 
2:1 to UPA 45 mg QD or PBO. Patients were included in the 
induction studies if they had moderately to severely active UC, 
defined by an adapted Mayo score of 5 to 9 points and endo-
scopic subscore of 2 to 3 (confirmed by central reader).

Patients from these induction studies who had a clinical re-
sponse after 8 weeks of UPA 45 mg QD induction, as well as 
induction responders from U-ACHIEVE phase 2b (substudy 
1), were enrolled in a 52-week U-ACHIEVE maintenance 
study (substudy 3). Full details of these trials have been 
published elsewhere.25

The definition of a clinical response was a reduction in the 
Adapted Mayo Score (composed of stool frequency, rectal 
bleeding score [RBS], and findings of endoscopy) of ≥2 points 
from baseline and ≥30% from baseline of induction (here-
after referred to as baseline), plus a decrease in RBS ≥1 or 
an absolute RBS ≤1. In the maintenance study, patients were 
rerandomized 1:1:1 QD to UPA 15 mg, UPA 30 mg, or PBO.

Clinical Outcomes
Patients reported abdominal pain and bowel urgency daily 
via an electronic diary using a handheld device. Patients rated 
their daily abdominal pain on a scale of 0 to 3, with higher 
values indicating more severe symptoms, and confirmed daily 
bowel urgency (yes/no) in the last 24 hours. Abdominal pain 
and bowel urgency scores were calculated as an average of 3 
consecutive days prior to each study visit. Patients were divided 
into 2 groups based on their score: abdominal pain (1, 2, or 3 
days) or no abdominal pain (0 days) and bowel urgency (1, 2, 
or 3 days) or no bowel urgency (0 days). For these ranked sec-
ondary endpoints, a score of 0 was used to measure no abdom-
inal pain and absence of bowel urgency, as this was the most 
stringent assessment. Study visits were at weeks 2, 4, 6, and 8 of 
the induction treatment and at weeks 0, 4, 8, 12, 20, 28, 36, 44, 
and 52 of the maintenance treatment. Results of psychometric 
validation analyses demonstrating that the abdominal pain and 
bowel urgency diary items are construct-valid, capable of dis-
tinguishing between groups known to be clinically different, 
and sensitive to change over time are described in the psycho-
metric evaluation report provided in Supplemental Data File 1.

The Functional Assessment of Chronic Illness Therapy–
Fatigue (FACIT-F) is made up of 13 items that assess self-
reported fatigue and the impact it has on daily activities.26 
The FACIT-F was administered electronically, and the score 
was measured at weeks 2 and 8 of induction treatment and 
weeks 0 and 52 of maintenance treatment. A change ≥5 points 

Key messages

•	 What is already known?
Patients with moderately to severely active ulcerative coli-
tis (UC) showed significant improvements in fatigue, bowel 
urgency, and abdominal pain following induction treatment 
with upadacitinib (UPA); however, the effects of 52-week 
UPA maintenance treatment are unknown.
•	 What is new here?
Patients with moderately to severely active UC who 
responded to UPA 45  mg induction treatment maintained 
improvements in fatigue, bowel urgency, and abdomi-
nal pain following 52-week UPA maintenance treatment 
compared with placebo.
•	 How can this study help patient care?
The results of this study show that UPA, compared with pla-
cebo, has a long-term, positive impact in reducing the burden 
of fatigue, bowel urgency, and abdominal pain, which is mean-
ingful for patients with moderately to severely active UC.

http://academic.oup.com/ibdjournal/article-lookup/doi/10.1093/ibd/izad016#supplementary-data
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in FACIT-F score from induction or maintenance baseline 
was considered a meaningful within-person change (MWPC), 
based on anchor- and distribution-based analyses to establish 
the MWPC threshold.

Statistical Analyses
Analyses of this phase 3 data were performed in the intention-
to-treat population that consisted of all randomized patients 
who received ≥1 dose of the study drug. In the maintenance 
study, only patients who achieved a clinical response were in-
cluded. This post hoc analysis was based on data from patients 
who responded to 8-week UPA 45 mg QD induction treatment.

The percentage of patients who reported no abdominal 
pain and no bowel urgency and those who achieved MWPC 
in the FACIT-F were determined. Comparisons between 
each of the UPA groups and the PBO group were made. 
Missing data were reported using nonresponder imputation 
incorporating multiple imputation to handle missing data due 
to coronavirus disease 2019. The 95% confidence interval for 
the adjusted difference and P value were calculated according 
to the Cochran-Mantel-Haenszel test adjusted for strata. In 
the induction studies, adjustments were made for baseline 
corticosteroid use (yes or no), baseline adapted Mayo score 
(≤7 or >7), and biologic-inadequate responder (bio-IR) status 
(bio-IR or non–bio-IR) for the comparison of 2 treatment 
groups. In the maintenance study, adjustments were made for 
corticosteroid use at week 0 (yes or no), clinical remission 
status at week 0 (yes or no), and bio-IR status (bio-IR or non–
bio-IR) for the comparison of 2 treatment groups.

Ethical Statement
At all study sites, the protocol and all study-related recruitment 
materials were approved by institutional review board or in-
dependent ethics committee. Written informed consent was 
obtained from all participants before study enrollment. Ethical 
principles outlined in the current Declaration of Helsinki, Good 
Clinical Practice guidelines and local regulatory requirements 
were applied in the conduct of this study. All patient data were 
anonymized to maintain patient confidentiality.

Results
Study Population
At induction baseline, 988 patients were evaluated, with 660 
randomized to UPA and 328 to PBO (Table 1). Of the total 

population of patients, 37.6% (n = 248 of 660) of the UPA 
group and 37.8% (n = 124 of 328) of the PBO group were 
female. The median age was 41.0 (range, 17-76) years in the 
UPA group and 42.0 (range, 17-76) years in the PBO group. 
The mean duration of UC was 7.9 ± 6.8 years and 8.2 ± 8.0 
years in the UPA and PBO groups, respectively.

Abdominal Pain
Induction Treatment
At baseline, only 10% of patients reported no abdominal 
pain in the PBO and UPA groups (Figure 1). At weeks 2, 4, 6, 
and 8, a larger percentage of UPA-treated patients reported 
no abdominal pain when compared with PBO-treated 
patients (30.5% vs 15.5%, 39.1% vs 22.3%, 47.5% vs 
23.5%, and 50.2% vs 23.8%, respectively). The differences 
at each time point were statistically significant (P < .001).

Maintenance Treatment
At weeks 0 and 4 of maintenance treatment, values were 
similar across groups and differences were not significant (P 
> .05) (Figure 1), as all patients included had been treated 
with UPA 45 mg for induction and had recently experienced 
a clinical response. From week 8 of maintenance to week 52, 
the percentage of patients reporting no abdominal pain was 
maintained in UPA-treated patients and decreased in patients 
receiving PBO. Differences between PBO and both UPA 
treatment groups were statistically significant from week 12 
(58.1% and 59.7% vs 43.6% for UPA 15 mg and UPA 30 mg 
vs PBO; P < .01) (Figure 1) to week 52 (55.3% and 45.9% 
vs 20.8% for UPA 15 mg and UPA 30 mg vs PBO; P < .001).

Bowel Urgency
Induction Treatment
At baseline, approximately 8% of patients reported no bowel 
urgency in the PBO and UPA groups. At weeks 2, 4, 6, and 
8, a larger percentage of UPA-treated patients reported no 
bowel urgency when compared with PBO-treated patients 
(35.8% vs 13.7%, 44.3% vs 16.5%, 46.9% vs 19.0%, and 
51.1% vs 23.8%, respectively). The differences at each time 
point were significant (P < .001).

Maintenance Treatment
At week 0 of maintenance treatment, values were similar 
across groups and differences were not significant (P > .05) 
(Figure 2), as patients included had recently experienced 
a clinical response. From week 4 of maintenance treat-
ment to week 52, the percentage of patients reporting no 
bowel urgency was maintained in UPA-treated patients and 
decreased in patients receiving PBO. Differences between 
PBO and both UPA treatment groups were significant from 
week 8 (64.9% and 64.3% vs 49.7% for UPA 15 mg and 
UPA 30 mg vs PBO; P < .01) (Figure 2) to week 52 (56.1% 
and 63.6% vs 17.4% for UPA 15 mg and UPA 30 mg vs 
PBO; P < .001).

FACIT-F score
Induction treatment
A greater percentage of patients administered UPA 45  mg 
in the induction treatment achieved MWPC (≥5 points) 

Table 1. Baseline demographics and disease characteristics.

 UPA (n = 660) PBO (n = 328) 

Female 248 (37.6) 124 (37.8)

Age, y 41.0 (17-76) 42.0 (17-76)

Caucasian 440 (66.7) 224 (68.3)

Disease duration, y 7.9 ± 6.8 8.2 ± 8.0

Inadequate response to biologics 340 (51.5) 167 (50.9)

No abdominal paina 65 (10.0) 35 (10.8)

No bowel urgencya 49 (7.6) 26 (8.0)

FACIT-F score 30.1 ± 11.7 31.5 ± 11.8

Values are n (%), median (range), or mean ± SD.
Abbreviations: FACIT-F, Functional Assessment of Chronic Illness 
Therapy–Fatigue; PBO, placebo; UPA, upadacitinib.
aUPA: n = 647; PBO: n = 325.
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in the FACIT-F score at week 2 than patients treated with 
PBO (48.5% vs 26.3%; P < .001) (Figure 3). At week 8 of 
induction, a greater percentage of patients on UPA achieved 
MWPC in the FACIT-F score compared with PBO (59.1% vs 
33.8%; P < .001) (Figure 3).

Maintenance Treatment
At week 0 of the maintenance phase, the percentage of 
patients who achieved MWPC in the FACIT-F score was sim-
ilar across the treatment groups (Figure 3). At week 52, the 
percentage of patients with a clinically meaningful change 
in FACIT-F score was maintained in the UPA groups and 
decreased in patients receiving PBO (55.4% and 58.8% vs 
35.1% for UPA 15 mg and UPA 30 mg vs PBO; P < .001) 
(Figure 3).

Discussion
In this study, we demonstrated that a significantly higher 
percentage of UPA-treated patients with moderately to se-
verely active UC reported no abdominal pain, no bowel ur-
gency, and a meaningful change in FACIT-F score compared 
with PBO. Statistically significant improvements in the per-
centage of patients reporting no abdominal pain and no 
bowel urgency were observed as early as week 2 with UPA 
induction treatment. Clinically meaningful improvements 
in FACIT-F score were observed at week 8 when compared 
with PBO. The results of the maintenance study showed that 
significant and clinically meaningful improvements in ab-
dominal pain, bowel urgency, and FACIT-F score achieved 
during the induction study were sustained through 52 weeks 
of maintenance treatment in UPA- vs PBO-treated patients.

Figure 1. Percentage of patients reporting no abdominal pain. *P < .05, **P < .01, and ***P < .001 for upadacitinib (UPA) vs placebo (PBO). Maintenance 
results are based on induction responders. Nonresponder imputation incorporating multiple imputation to handle missing data due to coronavirus 
disease 2019.

Figure 2. Percentage of patients reporting no bowel urgency. **P < .01 and ***P < .001 for upadacitinib (UPA) vs placebo (PBO). Maintenance results 
are based on induction responders. Nonresponder imputation incorporating multiple imputation to handle missing data due to coronavirus disease 2019.
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Our results are consistent with a previous phase 2b study.27 
A post hoc analysis of the phase 2b trial data showed that 
at week 8, a larger proportion of patients on UPA 45  mg 
QD (n = 56) vs PBO (n = 46) reported no abdominal pain 
(37.5% vs 13.0%) and no bowel urgency (46.4% vs 8.7%), 
with differences observed as significant for most but not all 
doses.28 These results are comparable to the findings presented 
in this phase 3 trial, in which a larger percentage of UPA- vs 
PBO-treated patients reported no abdominal pain (50.2% vs 
23.8%) and no bowel urgency (51.1% vs 23.8%) at week 8 of 
induction. We expanded on these findings and demonstrated 
that treatment with UPA resulted in a sustained, beneficial ef-
fect with patients reporting no abdominal pain and no bowel 
urgency compared with PBO through week 52.

Abdominal pain and bowel urgency are clinically im-
portant in UC; however, they are not frequently measured. 
The prevalence and impact of these symptoms on daily life 
in patients with UC was shown in a study in which abdom-
inal pain and bowel urgency were reported by 58.1% and 
62.5% of patients, respectively.29 Additionally, 40.9% and 
43.5% of patients reported abdominal pain and bowel ur-
gency to have a significant impact on their daily life; thus, 
there is a need for novel treatments.29,30 At baseline in the 
current study, only 10.0% and 7.6% of UPA-treated patients 
reported no abdominal pain and no bowel urgency, respec-
tively. Following UPA induction treatment in this study, the 
percentage of patients reporting no abdominal pain and no 
bowel urgency increased to 50.2% and 51.1%, respectively, 
and this was maintained up to 52 weeks. The findings in this 
study illustrate that UPA can significantly alleviate the highly 
prevalent symptoms of abdominal pain and bowel urgency in 
patients with UC. Therefore, treatment with UPA had a pos-
itive effect on health-related quality of life and reduced the 
burden of these disabling symptoms, which is meaningful for 
patients with UC.

Regarding fatigue, a longitudinal prospective cohort study 
of patients with IBD presented findings that biologic therapy 

significantly improved the mean Short Inflammatory Bowel 
Disease Questionnaire fatigue score, which was strongly 
correlated with the FACIT-F score.15 Among patients with 
IBD reporting fatigue at baseline, 70% remained fatigued at 
week 14 and 61% at week 52.15 Thus, there is a need for 
novel treatments to improve symptoms of fatigue in patients 
with UC, as it is a long-lasting symptom experienced by a 
large proportion of patients.15 In the current study, signifi-
cant and clinically meaningful improvements in fatigue were 
observed in UPA-treated patients at week 2, fatigue was fur-
ther improved at week 8 of induction, and improvements 
were sustained through 52 weeks of maintenance treatment 
compared with PBO.

Managing the combination of bowel urgency, abdominal 
pain, and fatigue for patients with IBD is particularly diffi-
cult.31 Monitoring PROs is recognized by physicians as impor-
tant in improving relationships with patients.21 Assessment 
and monitoring of abdominal pain, bowel urgency, and fa-
tigue can facilitate conversation, and as such improve com-
munication between patients and physicians. Additionally, 
effective treatments are needed in the management of UC to 
reduce these debilitating symptoms and their impact on psy-
chological well-being and quality of life.8,9 Treatments that 
can reduce symptoms of bowel urgency may also decrease 
the impact this symptom has on fatigue and consequently the 
impact on ability to perform work and daily activities. The 
results of this study show that UPA has a long-term, positive 
impact in alleviating abdominal pain, bowel urgency, and fa-
tigue among patients with moderately to severely active UC 
when compared with PBO.

Strengths of this study include the measurement of 
novel ranked secondary endpoints in UC and reporting on 
understudied PROs. Limitations of this study include the gener-
alizability of the findings to patients with mild UC and the lack 
of granularity in the measurement of abdominal pain and bowel 
urgency. Therefore, it is difficult to assess patients who may fur-
ther benefit from a reduction in pain or urgency. Abdominal 

Figure 3. Percentage of patients reporting ≥5-point increase (meaningful within-person change [MWPC]) in Functional Assessment of Chronic Illness 
Therapy–Fatigue score at induction and at maintenance among induction responders. ***P < .001 for upadacitinib (UPA) vs placebo (PBO). Maintenance 
results are based on induction responders. Nonresponder imputation incorporating multiple imputation to handle missing data due to coronavirus 
disease 2019. CI, confidence interval.
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pain and bowel urgency are significant symptoms to patients 
with UC, and so it is important for future research to focus on 
using these measures consistently across clinical research.

Conclusions
Treatment with UPA resulted in a significantly higher percentage 
of patients with moderately to severely active UC, reporting 
improvements in bowel urgency, abdominal pain, and fatigue in 
the UPA phase 3 program compared with PBO. Therefore, the 
results from this study support the use of UPA in the treatment 
of UC and demonstrate the importance of monitoring these 
symptoms given their relevance to patients with UC.

Supplementary Data
Supplementary data is available at Inflammatory Bowel 
Diseases online.
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other information (eg, protocols and Clinical Study Reports), 
as long as the trials are not part of an ongoing or planned 
regulatory submission. This includes requests for clinical trial 
data for unlicensed products and indications.

This clinical trial data can be requested by any qualified 
researchers who engage in rigorous, independent scientific re-
search, and will be provided following review and approval 
of a research proposal and Statistical Analysis Plan and ex-
ecution of a Data Sharing Agreement. Data requests can be 
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