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ABSTRACT

Background: Fatigue is common among patients with inflammatory bowel diseases (IBDs) and is associ-
ated with decreased quality of life (QoL).

Aims: Describe fatigue evolution and identify factors associated with fatigue outcomes in patients with
ulcerative colitis (UC) or Crohn’s disease (CD) initiating biologic treatment.

Methods: Data from adult Belgian patients with UC or CD enrolled in a prospective real-world study
were utilized. Fatigue and QoL were assessed using the Functional Assessment of Chronic Illness Therapy-
Fatigue (FACIT-F) and the Short Inflammatory Bowel Disease Questionnaire, respectively. Factors associ-
ated with fatigue outcomes were assessed using multivariate regression.

Results: 465 patients were included: 174 with UC and 291 with CD. Average FACIT-F scores indicated
improvements in fatigue after 6 months, before stabilizing. A higher probability of fatigue disappearance
was associated with clinical remission and was more likely in patients with UC than CD. Patients achiev-
ing clinical remission had lower probability of fatigue. Patients with fatigue improvements experienced
greater QoL improvements than patients with fatigue persistence.

E-mail address: edouard.louis@uliege.be (E. Louis).
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Conclusions: Real-world findings suggest fatigue partly improves in the first 6 months of biologic treat-
ment. Clinical remission was associated with greater probability of fatigue disappearance and lower like-
lihood of fatigue persistence. Further research into factors associated with fatigue in patients with IBD is

warranted.

© 2025 Takeda. Published by Elsevier Ltd on behalf of Editrice Gastroenterologica Italiana S.r.l. This is an
open access article under the CC BY license (http://creativecommons.org/licenses/by/4.0/)

1. Introduction

Inflammatory bowel diseases (IBDs), such as ulcerative colitis
(UCQ) or Crohn’s disease (CD), are chronic conditions characterized
by symptoms including diarrhea, fecal urgency, incontinence, and
abdominal cramps [1,2]. IBDs affect approximately 6.8 million peo-
ple globally, with the highest prevalence reported in Europe (505
and 322 cases per 100,000 for UC and CD, respectively) and North
America (286 and 319 cases per 100,000 for UC and CD, respec-
tively) [3,4].

Fatigue is a common symptom among patients with IBD,
thought to be more frequent and severe than in the general pop-
ulation, and is associated with reduced quality of life (QoL) [5,6].
The prevalence of fatigue is estimated to be from 41 % to 48 % for
patients with IBD in remission, and from 71 % to 86 % in patients
with active IBD [5]. Additionally, the European Crohn’s and Colitis
Organisation survey of nurses lists fatigue as one of the top five re-
search priorities in IBD, given its widespread nature and negative
effect on QoL [7].

The efficacy and safety of biologic therapies for the treatment
of IBDs have previously been demonstrated [8-11], and are recom-
mended by both the American Gastroenterological Association and
the European Crohn’s and Colitis Organisation in patients with UC
and CD [12-16]. However, the impact of biologic therapies on fa-
tigue in patients with IBDs is less well understood.

This analysis of prospectively collected observational data
aimed to assess factors associated with fatigue among patients
with UC and CD initiating biologic therapy in Belgium. The specific
objectives were to describe the evolution of fatigue and to iden-
tify factors associated with time to fatigue disappearance, time to
fatigue improvement, and with fatigue persistence among patients
with UC or CD initiating any biologic treatment. An additional ob-
jective was to assess changes in QoL among patients initiating bi-
ologic treatment who demonstrated fatigue persistence and those
who demonstrated fatigue improvement.

2. Methods
2.1. Study design

The PASS study (NCT02674308) was a prospective, observa-
tional, international, multicenter cohort study, designed primarily
to assess the long-term safety of initiating biologic treatments in
patients with UC or CD.

Patients were treated with biologic therapies as part of routine
standard of care as directed by their physician according to local
prescribing information. Participation in this study did not alter the
patient-physician relationship, nor did it influence physicians’ ther-
apeutic management of patients. As such, the study design allowed
investigators to modify or change patients’ treatment for UC or CD
without having to withdraw the patient from the study.

2.2. Participants
This analysis was restricted to patients enrolled in PASS living

in Belgium (MLN-0002_401 [Belgium local add-on study]) because
only these patients completed fatigue assessments (see Methods,
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Assessments). Adult patients aged 18 years or older with a diag-
nosis of UC or CD who were initiating biologic treatment were in-
cluded in the study. Patients with prior exposure to vedolizumab
were excluded. All patients or legal representatives provided writ-
ten informed consent and signed release forms permitting access
to medical records at baseline and during their participation in the
study.

2.3. Assessments

Data were collected at baseline and 6-month intervals and in-
cluded treatment information; IBD activity assessment (partial or
full Mayo score for patients with UC and Harvey-Bradshaw In-
dex score for patients with CD); health care resource utilization;
patient-reported QoL (including fatigue); and adverse events and
additional safety information. The follow-up time for patients in
this analysis was 4.5 years, and data were collected between Octo-
ber 19, 2016, and December 10, 2021.

To assess fatigue, patients completed the Functional Assess-
ment of Chronic Illness Therapy-Fatigue (FACIT-F) questionnaire.
The FACIT-F comprises 13 questions scored on a 5-point Likert
scale (0-4), giving a total score ranging from 0 to 52, with lower
scores indicating greater fatigue [17]. Mean FACIT-F scores at each
6-month assessment were used to examine the evolution of fa-
tigue. Consistent with previous studies in IBD, fatigue was defined
as a FACIT-F score of <40 [18,19]. Therefore, fatigue disappearance
(in patients with baseline fatigue) was defined as a total FACIT-F
score of >40, clinically meaningful fatigue improvement was de-
fined as a 4-point increase in FACIT-F score from the previous as-
sessment, and fatigue persistence within 1 year from baseline was
defined as two consecutive FACIT-F scores of <40. Considering that
some previous studies have compared FACIT-F scores to general
population estimates [17,20,21], and although not currently avail-
able for Belgium, fatigue disappearance and persistence were ad-
ditionally assessed using a cut-off of 43.5 as reported by Montan
et al. among the general population in neighboring Germany [22].

Explanatory variables to identify factors associated with fatigue
outcomes included type of biologics started at baseline, age, body
mass index (BMI), sex, use of other medications, previous bio-
logic therapy, UC or CD diagnosis, time since symptom onset, ex-
traintestinal manifestations, history of or active fistula, and clini-
cal remission (partial Mayo score of <2 for patients with UC and
Harvey-Bradshaw Index score of <4 for patients with CD).

QoL was assessed at baseline, 6 months, and 12 months us-
ing the Short Inflammatory Bowel Disease Questionnaire (SIBDQ),
which comprised 10 items scored on a 7-point Likert scale (1-7),
yielding a total score of 7-70, with higher scores indicating bet-
ter QoL [23]. Additionally, binary variables were created for each
of the 10 SIBDQ items by grouping responses 6 and 7 on the Likert
scale to indicate ‘no impact’ and items 1-5 to indicate ‘some im-
pact’ of that item on patient QoL. The association between fatigue
disappearance and the individual SIBDQ items was then assessed.

2.4. Statistical analysis

Time to fatigue disappearance and time to fatigue improvement
were explored using Kaplan-Meier estimates. The association be-
tween explanatory variables and fatigue disappearance and fatigue
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improvement was assessed using proportional hazard ratio models.
Associated explanatory variables were identified using stepwise-
effect selection, and added to or removed from the model at an
alpha level of 0.05.

Factors associated with the fatigue persistence within 1 year
from baseline were assessed using logistic regression models. Asso-
ciated explanatory variables were also identified by stepwise-effect
selection, with variables added or removed from the model at an
alpha level of 0.05.

Models for fatigue persistence and fatigue disappearance were
restricted to patients with fatigue at baseline, whereas models for
fatigue improvement included all patients enrolled in the PASS
study in Belgium. Multiple imputation was used for missing data.

3. Results
3.1. Patient characteristics

In total, 465 patients enrolled in the PASS study in Belgium
were included in this analysis (see Table 1 for baseline demo-
graphic and disease characteristic). Of these, 174 patients had a di-

Table 1
Baseline demographics and disease characteristics in patients initiating biologic
treatment.

All patients (N = 465)

Age, years, mean (SD) 42.4 (16.0)
Female, n (%) 257 (55.3)
BMI, kg/m?, mean (SD) 24.2 (4.8)
Type of IBD, n (%)

uc 174 (37.4)

D 291 (62.6)
Mayo score (UC), mean (SD) 5.1(2.2)
HBI score (CD), mean (SD) 6.3 (4.9)
Type of biologic treatment, n (%)

Vedolizumab 259 (55.7)

Adalimumab 78 (16.8)

Infliximab 71 (15.3)

Ustekinumab 50 (10.8)

Golimumab 7 (1.5)
Age at symptom onset, years, mean (SD) 30.3 (14.9)
Age at initial diagnosis, years, mean (SD) 31.5 (14.7)
Disease duration,® years, mean (SD) 10.8 (11.1)
FACIT-F total score, mean (SD) 28.9 (12.8)
History of prior biologic use, n (%)

No 270 (58.1)

Yes 195 (41.9)
Clinical remission at baseline, n (%)

No 267 (57.4)

Yes 122 (26.2)

Missing 76 (16.3)
Extraintestinal manifestations at baseline, n (%) 109 (23.5)
Calprotectin result, n (%)

Negative (<50 pg/g) 9(1.9)

Borderline (50-100 pg/g) 20 (4.3)

Positive (>100 pg/g) 126 (27.1)

Missing 310 (66.7)
C-reactive protein result, n (%)

Normal (<3 mg/L) 150 (32.3)

Elevated (3-10 mg/L) 122 (26.2)

Severe (>10 mg/L) 125 (26.9)

Missing 68 (14.6)
Steroid use at baseline, n (%)

Yes 203 (43.7)

No 262 (56.3)
Methotrexate or thiopurine use at baseline, n (%)

Yes 123 (26.5)

No 342 (73.5)

BMI, body mass index; CD, Crohn’s disease; FACIT-F, Functional Assessment of
Chronic Illness Therapy-Fatigue; HBI, Harvey-Bradshaw Index; IBD, inflammatory
bowel disease; UC, ulcerative colitis.

2 Disease duration from initial IBD diagnosis to index date.
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agnosis of UC and 291 had a diagnosis of UC. Among all initiated
biologic treatments, vedolizumab was the most common (55.7 %),
followed by adalimumab (16.8 %), infliximab (15.3 %), ustekinumab
(10.8 %), and golimumab (1.5 %). At baseline, 26.2 % of patients
were in clinical remission and 23.5 % of patients had extraintesti-
nal manifestations. At baseline, 331 and 371 patients had fatigue
at baseline when defined as a FACIT-F score of <40 and <43.5, re-
spectively.

3.2. Evolution of fatigue

Overall, an improvement in fatigue was observed in the first 6
months following initiation of biologic treatment, with mean (95 %
confidence interval [CI]) FACIT-F scores increasing from 28.9 (27.7-
30.0) at baseline to 33.3 (32.0-34.7) at month 6 (P < 0.0001)
(Fig. 1). FACIT-F scores remained stable from month 6 to 54, fol-
lowing initial improvements. Patients who achieved clinical remis-
sion post induction had greater improvements in fatigue than pa-
tients who did not (Fig. 2). Average FACIT-F scores among patients
with UC and CD were similar at each 6-month assessment (Sup-
plementary Fig. 1).

3.3. Fatigue disappearance

At baseline, 331 of 465 (71.2 %) patients had fatigue (defined as
a FACIT-F score of <40), which was estimated to have disappeared
on at least one occasion (at least one FACIT-F score of >40) in 6.8
% of patients by 6 months, 23.9 % by 12 months, and 31.3 % by
24 months (Fig. 3a). The proportion of patients with fatigue dis-
appearance at each assessment remained relatively stable for the
duration of the study (Fig. 3b).

The probability of fatigue disappearance defined as a FACIT-F
score of >40 (Fig. 4a) was estimated to be higher in patients with
UC than those with CD and in patients achieving versus not achiev-
ing clinical remission, and lower in patients who had extraintesti-
nal manifestations at baseline versus those who did not. Type of
biologic treatment started at baseline, age, BMI, sex, previous bio-
logic treatment, time since IBD symptom onset, history of or active
fistula, and history of IBD surgery were not associated with fatigue
disappearance in the multivariate analyses.

Fatigue disappearance defined by a FACIT-F score of >43.5 was
estimated to have occurred on at least one occasion in 5.5 %, 18.2
%, and 27.4 % of patients after 6, 12, and 24 months, respectively
(Supplementary Fig. 2). The probability of fatigue disappearance
(defined by a FACIT-F score of >43.5) was estimated to be higher
in patients with UC than with CD and higher in patients who had
achieved clinical remission versus those who did not (Supplemen-
tary Fig. 3a). Fatigue disappearance was also estimated to have
been higher among the six patients with treatment-emergent seri-
ous infections than those without (Supplementary Fig. 3a).

Time to fatigue disappearance was estimated to have occurred
at a faster rate and in greater proportions of patients with clinical
remission than those without, with fatigue disappearance defined
as both a FACIT-F score of >40 (Supplementary Fig. 4a) and >43.5
(Supplementary Fig. 4b).

3.4. Fatigue improvement

In the overall treatment group, the first episode of fatigue im-
provement (defined as a 4-point increase in FACIT-F score from the
previous measure) was estimated to have occurred in 14.5 % of pa-
tients at 6 months, 42.5 % at 12 months, and 65.7 % at 24 months
(Fig. 5a). The highest proportion of patients with fatigue improve-
ment was observed at 6 months (44.9 %), before reducing to 32.9
% at 12 months and remaining relatively stable (24.2 %-30.7 %) up
to 48 months (Fig. 5b).
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Fig. 3. (a) Kaplan-Meier curve estimate for time to first occurrence of fatigue disappearance in patients with fatigue at baseline. (b) Proportion of patients with fatigue
disappearance at each assessment. Fatigue disappearance is defined as a FACIT-F score of >40 at each assessment in patients with fatigue at baseline.

Patients with fatigue at baseline (FACIT-F score of <40) were
more likely to experience improvements in fatigue from their
previous FACIT-F score following initiation of biologic treatment
(Fig. 4b). Type of biologic treatment started at baseline, age, BMI,
sex, previous biologic treatment, IBD diagnosis, time since IBD
symptom onset, history of IBD surgery, extra-clinical manifesta-
tions, history of or active fistula, and clinical remission were not
associated with fatigue improvement in the multivariate analyses.

3.5. Fatigue persistence

Among patients with fatigue at baseline, patients achieving
clinical remission had a lower probability of fatigue persistence
within 1 year from baseline, as defined by two consecutive FACIT-
F scores of <40, than patients not achieving clinical remission

m

(Fig. 4c). Patients achieving clinical remission also had a lower
probability of fatigue persistence, as defined by two consecutive
FACIT-F scores of <43.5, than patients not achieving clinical remis-
sion (Supplementary Fig. 3b).

Type of biologic treatment started at baseline, age, BMI, sex,
previous biologic treatment, IBD diagnosis, time since IBD symp-
tom onset, history of IBD surgery, extra-clinical manifestations, and
history of or active fistula were not associated with fatigue persis-
tence within 1 year.

3.6. Quality of life

Patients with fatigue improvement had an increase in average
SIBDQ score from 42.3 at baseline to 50.4 at 6 months and 50.7
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Fig. 4. Factors associated with (a) fatigue disappearance; (b) fatigue improvement; and (c) fatigue persistence within 1 year. Fatigue disappearance was defined as a FACIT-F
score of >40. Fatigue improvement was defined as a 4-point increase in FACIT-F score from the previous measure. Therefore, patients with no fatigue at baseline could
experience fatigue (FACIT-F score >40) that subsequently improved during follow-up. Fatigue persistence within 1 year was defined as two consecutive FACIT-F scores of
<40. 2Clinical remission at fatigue disappearance. PClinical remission at fatigue persistence. EIM, extraintestinal manifestation.

at 12 months (Supplementary Fig. 5). Patients with fatigue persis-
tence within 1 year also had an increase in average SIBDQ score;
however, these increases were smaller in magnitude, increasing
from 39.1 at baseline to 43.6 and 43.9 at 6 and 12 months, re-
spectively.

Of the seven individual SIBDQ items, only two were associated
with fatigue disappearance, both when defined as a FACIT-F score
of >40 and >43.5 (Supplementary Fig. 6a and b). Fatigue disap-
pearance was estimated to be lower in patients who indicated that
they were not impacted by abdominal pain, but higher in patients
not impacted by depression or discouragement.

4. Discussion

Initial improvements in fatigue measured by mean FACIT-F
scores were observed in patients after 6 months of initiating bi-
ologic treatment. The increase in mean (95 % CI) FACIT-F score
from 28.9 (27.7-30.0) at baseline to 33.3 (32.0-34.7) at 6 months
is above the threshold of a 4-point increase that is considered to
be a minimal clinically important difference [17]. Importantly, im-
provements in FACIT-F scores were maintained during the study
period, with a mean (95 % CI) of 34.1 (32.6-35.6) at 2 years and
33.1 (26.4-39.8) at the final 4.5-year assessment.
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Fig. 5. (a) Kaplan-Meier curve estimate for time to first occurrence of fatigue improvement. (b) Proportion of patients with fatigue improvement at each assessment.
Fatigue improvement was defined as a 4-point increase in FACIT-F score from the previous measure. Therefore, patients with no fatigue at baseline could experience fatigue
(FACIT-F score >40) that subsequently improved during follow-up.

The Kaplan-Meier curve estimate showed that fatigue disap-
pearance occurred on at least one occasion in 23.9 % of patients by
12 months. Interestingly, however, the proportion of patients with
fatigue disappearance remained relatively stable (23.1 %-35.4 %)
for the duration of the study. Similarly, although the Kaplan-Meier
estimate showed that 65.7 % of patients experienced fatigue im-
provement on at least one occasion by 24 months, the proportion
of patients with fatigue improvement was highest at 6 months,
before reducing and stabilizing for the majority of the study, in
line with initial improvements in mean FACIT-F score. This sug-
gests that, although notable proportions of patients are likely to
experience fatigue disappearance and improvement following the
initiation of biologic therapies, fatigue is not stable and is likely

713

to fluctuate over time. This shows that fatigue is multifactorial and
highlights the importance of regular routine assessments of fatigue
in patients with UC or CD.

Achieving clinical remission after induction, a diagnosis of UC
compared with CD, and the absence of extraintestinal manifesta-
tions were factors associated with fatigue disappearance. Fatigue
disappearance was also estimated to have occurred at a faster rate
and in more patients with clinical remission than those without.
Clinical remission was also associated with a lower likelihood of
fatigue persistence within 1 year, whereas only fatigue at baseline
was associated with fatigue improvement, as might be expected.
The finding that achieving clinical remission was associated with
an increased likelihood of fatigue disappearance over time and a
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lower likelihood of fatigue persistence within 1 year using both a
FACIT-F score of <40 and <43.5 to define fatigue is consistent with
previous studies that have found higher levels of fatigue in patients
with greater disease activity [24-26]. Future research might bene-
fit from extending these findings to examine the relationship be-
tween steroid-free clinical remission and the evolution of fatigue.
However, high levels of fatigue have also been reported in patients
with IBD with very low disease activity [26,27], suggesting that ad-
ditional factors beyond achieving clinical remission should be con-
sidered for improving fatigue.

Furthermore, very few of the explanatory variables included
in this analysis were associated with fatigue outcomes. As such,
the association between fatigue and factors not measured in these
analyses warrants further investigation. Among potential factors for
consideration are stress and psychological wellbeing because pa-
tients classified as having more severe courses of fatigue have pre-
viously been found to be more likely to have lower wellbeing [26].
An additional potential factor is physical exercise, although evi-
dence of its association with fatigue in patients with IBD is lim-
ited. One pilot study found that advice to increase physical ex-
ercise was associated with reductions in fatigue as measured by
the Inflammatory Bowel Disease-Fatigue questionnaire but not by
the FACIT-F [28]. A longitudinal study of clinical attendees diag-
nosed with CD also found that establishing a regular exercise reg-
imen was independently associated with improvements in levels
of physical fatigue [29]. Additional research to examine the asso-
ciations between physical exercise and fatigue outcomes, such as
those reported in this analysis, is therefore warranted.

In this study, patients with fatigue improvement had greater
improvements in QoL, as measured by the SIBDQ, than patients
with fatigue persistence within 1 year. This is consistent with find-
ings that patients reporting higher levels of fatigue also report re-
duced wellbeing [26]. Interestingly, a systematic review by Rad-
ford et al. found some evidence that patients with IBD who are
more physically active report better QoL [5], highlighting the im-
portance of considering physical exercise in future research of fa-
tigue in patients with IBD. Additionally, depression has been found
to be a factor that contributes to fatigue in patients with IBD [30],
although this was not assessed in this study using a validated in-
dex of depression. However, the SIBDQ item relating to depression
or discouragement was associated with fatigue disappearance, with
patients who indicated they were not impacted by depression or
discouragement at baseline having a higher probability of fatigue
disappearance. Future research should therefore consider assessing
comorbid depression when investigating IBD related fatigue.

The key strengths of this study are the large sample size and
assessment of the course of fatigue over a long 4.5-year follow-
up period. However, limitations inherent to observational studies
should be considered when interpreting the findings presented in
this analysis. Such studies are prone to selection bias in that pa-
tients who were willing to participate might have different clinical
characteristics to those who were not, and the lack of random-
ization introduces the potential for confounding by unmeasured
variables. There was also notable loss to follow-up: of the initial
465 patients enrolled, 265, 161, and 62 remained in the study at
months 24, 36, and 48, respectively. This highlights the difficulty of
collecting long-term data in real-world conditions. Data collection
also relied on patients self-reporting over the previous 6 months,
which may have been subject to recall bias, and this analysis did
not include more objective measures such as endoscopic healing.
As data were collected as part of routine clinical practice, some
data may be missing, such as baseline clinical remission for some
patients. There may also be factors that might be associated with
fatigue that were not collected, such as hemoglobin, c-reactive pro-
tein and fecal calprotectin levels. Additionally, the objective of this
study was to look at the impact of any biologic treatment on fa-
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tigue and was not powered to ascertain differences between spe-
cific therapies. Future studies might consider investigating differ-
ences in specific biologic treatments, which may be informative
for patients and clinicians. Finally, fatigue was assessed using the
FACIT-F, which has no unanimously accepted threshold for defin-
ing fatigue. To mitigate this, thresholds of both <40 and <43.5 that
have been previously reported in the literature were utilized in this
study, with little impact on results.

In conclusion, clinically meaningful improvements in fatigue
were observed in patients with UC and CD in the first 6 months
following initiation of biologic therapy, which then fluctuated on
an individual basis over 4.5 years of follow-up. A higher probabil-
ity of fatigue disappearance was associated with achieving clinical
remission, and was more likely in patients with UC than CD and
in those without extraintestinal manifestations at baseline. Clinical
remission was also associated with a lower likelihood of fatigue
persistence within 1 year. Further research into factors associated
with fatigue outcomes and fatigue persistence in patients with IBD
despite clinical remission, such as psychological status or physical
exercise, is warranted.
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