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ABSTRACT

Introduction: To assess the prevalence of fati-
gue and its association with disease activity and
patient-reported outcomes among patients with
ulcerative colitis (UC) or Crohn’s disease (CD).
Methods: Data from a cross-sectional survey
conducted with gastroenterologists and their
consulting adult patients with UC or CD were
analyzed. Data were collected via gastroen-
terologist-completed patient record forms and
patient-self completion forms. Patient demo-
graphics, clinical characteristics, disease activity
and medication use were reported by the gas-
troenterologist, while current symptoms (fa-
tigue, rectal urgency, abdominal pain, sleep
disturbance), work productivity and the Short
Inflammatory Bowel Disease Questionnaire
(SIBDQ) were reported by the patient. Logistic
regression models were used to identify mea-
sures associated with fatigue and expressed as
odds ratio (OR) with 95% confidence interval.
p < 0.05 was considered statistically significant.
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Results: A total of 1057 patients with UC and
1228 patients with CD were included in this
analysis. Fatigue was reported in 22.6% of UC
and 26.0% of patients with CD. Higher pro-
portion of patients with UC and fatigue had
moderate/severe disease activity (p = 0.0001),
had a higher Mayo score (5.0 vs. 4.0,
p <0.0001) and were unemployed (5.6% vs.
3.9%, p =0.0149) compared to those without
fatigue. In patients with CD reporting fatigue, a
higher proportion were female (55.9% vs.
48.2%, p = 0.0193), were unemployed (5.8% vs.
4.9%, p = 0.0069), had moderate/severe disease
(p <0.0001) and had a higher mean Crohn’s
Disease Activity Index score (145.0 vs. 96.2,
p <0.0001) than patients without fatigue.
Patients with UC and fatigue had higher mean
level of pain (p < 0.0001) and sleep disturbance
(p <0.0001), whereas patients with CD and
fatigue had lower SIBDQ scores (p < 0.0001) and
greater work impairment (p =0.0015) than
patients without fatigue. Abdominal pain (OR:
2.01, p = 0.001) and use of immunomodulators
(OR: 1.69, p=0.006) increased the odds of
having fatigue in patients with UC. In patients
with CD, abdominal pain (OR: 2.29, p < 0.001)
and use of biologics or biosimilars (OR: 2.02,
p =0.003) increased the odds of having fatigue.
Conclusion: Fatigue is a common symptom
among patients with UC or CD that is associ-
ated with higher levels of disease activity and
decreased work productivity and is driven by
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various factors. A multidisciplinary approach
may be needed to manage fatigue.

Keywords: Crohn’s disease; Fatigue; Quality of
life; Ulcerative colitis

Key Summary Points

Why carry out this study?

Fatigue is twice as common in patients
with inflammatory bowel disease (IBD)
compared to those without and is known
to be associated with disease severity

There is limited evidence on prevalence of
fatigue in patients with ulcerative colitis
(UC) or Crohn'’s disease (CD) and its
impact on sleep quality, work productivity
and quality of life (QoL). Therefore, we
assessed the same in patients with UC or
CD using data from the Adelphi IBD
Disease Specific Programme ™

What was learned from the study?

Fatigue in patients with UC or CD affected
sleep quality, work productivity and
quality of life

A greater proportion of patients with UC
or CD reported fatigue with moderate or
severe disease activity and a higher Mayo
score and were unemployed compared to
those without fatigue

A multidisciplinary approach may be
needed to manage fatigue in patients with
UC or CD

INTRODUCTION

Ulcerative colitis (UC) and Crohn'’s disease (CD)
are immune-mediated diseases of the gastroin-
testinal tract with complex etiology and are
classified as inflammatory bowel disease (IBD)
[1]. While rectal bleeding is a predominant
clinical manifestation in UC, abdominal pain

and diarrhea are the hallmark symptoms of CD
[2, 3]. These symptoms have been extensively
studied along with evaluation of objective
inflammation such as endoscopy, biomarkers,
etc. Thus, controlling these symptoms is a
common goal in the treatment of the disease;
however, many patients also suffer from debil-
itating symptoms such as fatigue, even when
the disease is in clinical remission [4].

Fatigue is described as lack of energy or an
overwhelming sense of tiredness with limita-
tion of daily activities that is not relieved by rest
[5]. Various factors such as iron deficiency, low
levels of serum vitamin D and magnesium, sleep
disturbance, alcohol misuse and emotional
stress have been identified to contribute to
fatigue in IBD [6]. Due to the underlying com-
plexity of factors contributing to fatigue, treat-
ments are often empirical, and resolution of
symptoms is difficult to achieve. Although
common, fatigue often goes under-reported and
untreated and there is a need for systematic
assessment of fatigue in patients with IBD [7].

Fatigue is twice as common in patients with
IBD compared to those without IBD [8] and is
more common in CD (48-62%) than in UC
(42-47%) [9]. Being a dominant symptom [1],
some degree of fatigue is reported in 86% of
patients with CD having active disease [10] and
ranges from 41 to 48% in IBD in remission. In
addition, recent studies have shown that fatigue
significantly impairs quality of life (QoL) and is
associated with disease activity in patients with
UC or CD [11, 12]. Furthermore, several studies
have shown that fatigue is associated with dis-
ease severity [13, 14].

Despite evident patient impact, fatigue is a
poorly understood manifestation and has
received limited research attention in IBD. In
particular, prescription of medications that may
contribute to fatigue should be reviewed as seen
in a longitudinal study wherein avoidance of
steroids and cessation of immunomodulatory
therapy in CD were predictors of improved
physical and cognitive fatigue, respectively
[15]. On the other hand, anti-TNF therapy (in-
fliximab or adalimumab) has been shown to
reduce the symptoms of fatigue [15, 16]. Addi-
tionally, although the impacts of disease activ-
ity, quality of sleep, QoL and psychological
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factors on fatigue have been independently
studied in patients with UC or CD, none of the
studies to date have evaluated all of these in the
same sample of patients.

For these reasons, the goal of this study was
to understand the prevalence of fatigue in a
real-world sample of patients with UC or CD as
well as its impact on sleep quality, work pro-
ductivity and QoL of patients.

METHODS

Study Design and Data Collection

This point-in-time study included data collected
in 2017-2018 from patients with UC or CD
from the Adelphi IBD Disease Specific Pro-
gramme'™ (DSP) [17]. The Adelphi DSP consists
of data pertaining to treatment practice, symp-
tom prevalence, patient demographics, clinical
outcomes, medication utilization, healthcare
utilization, productivity and health-related
quality of life.

The survey was conducted among gastroen-
terologists and their consulting patients with
UC or CD in France, Germany, Italy, Spain, the
UK (UC: N =787, CD: N=900) and the USA
(UC: N =270, CD: N = 328). Data were collected
via gastroenterologist-completed patient record
forms (PRFs) and voluntarily completed patient-
self completion forms (PSCs).

Using a check box, patients provided
informed consent for use of their anonymized
and aggregated data for research and publica-
tion in scientific journals. Data were collected in
such a way that patients and physicians could
not be identified directly; all data were aggre-
gated and de-identified before receipt.

All questions used in the Inflammatory
Bowel Disease-Disease Specific Programme were
reviewed by an ethics review board; in the USA,
all materials were reviewed and approved by the
Western Institutional Review Board study
exempt under the criteria 45 CFR §46.104(d)(2)
(protocol number: AG8199), and in the EU
materials were reviewed and approved by the
Freiburger Ethik-Kommission International
(protocol number: 017/1679). This study was

performed in accordance with the Helsinki
Declaration of 1964 and its later amendments.

Study Population

To take part in the survey, physicians had to
meet the following inclusion criteria: (1) must
have been a gastroenterologist, (2) must be
between 4 and 40 years since date of qualifica-
tion as a physician, (3) must be actively
involved in the management of patients with
UC or CD and (4) must have treated at least
seven patients with UC or CD in an average
month. Participating patients aged > 18 years,
diagnosed with UC or CD, and those visiting a
participating gastroenterologist were included.
Only patients for whom both a PRF and a PSC
had been completed were included in this
analysis.

Outcomes and Statistical Analysis

Patient demographics, clinical characteristics,
disease activity and medication use were repor-
ted by the gastroenterologist, while current
symptoms during the time of consultation (fa-
tigue, rectal urgency, abdominal pain, sleep
disturbance), work productivity (using the
Work Productivity and Activity Impairment
[WPAI] questionnaire), EQ-5D and the Short
Inflammatory Bowel Disease Questionnaire
(SIBDQ) were reported by the patient. The WPAI
generates four metrics: absenteeism, presen-
teeism, overall work impairment and activity
impairment [18]. The SIBDQ consists of ten
items covering four dimensions: bowel, sys-
temic, emotional and social; it is scored on a
seven-point scale with higher scores indicating
a better HRQoL [19]. Numeric rating scales (of
0-10 [where O = none, 10 = extreme]) were used
to assess level of pain and sleep disturbance. For
the other symptoms, patients indicated whe-
ther they were present or absent from a list of
symptoms.

Disease activity was measured using the
Mayo score for patients with UC [20] and the
Crohn’s Disease Activity Index (CDAI) for
patients with CD [21]. The components for the
Mayo scores were collected and derived from
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PRF data (i.e., those were not directly reported
by the gastroenterologists) and the score for all
patients was calculated using the PRF. Similarly,
the CDAI components were collected and
derived based on the data (i.e., those were not
directly reported by the gastroenterologists)
from the PRF and PSC.

All analyses were conducted for UC and CD
separately. Patients were categorized as either
having fatigue or not having fatigue based on
their response on the PSC form, where they
indicated whether they were currently suffering
from tiredness/exhaustion/fatigue. = Demo-
graphics, clinical characteristics, disease activ-
ity, symptoms, patient-reported outcomes and
physician-reported anemia were compared
between patients with and without fatigue
using t-tests for continuous variables and Fish-
er's exact or chi-squared test for categorical
variables.

Logistic regression models were constructed
to identify measures associated with fatigue and
the following statistics were reported for each
covariate as needed: the odds ratio (OR), coef-
ficient estimate, standard error, chi-square test
statistic, p-value and 95% confidence interval
(CI). Standard errors in regressions were adjus-
ted to allow for intragroup correlation within
the reporting physicians. Substantive knowl-
edge about the disease area was used to guide
variable selection rather than using a statistical
method of variable reduction [22]. All statistical
tests performed were two-sided with a signifi-
cance level of o = 0.05 and were performed on
Stata software version 16 [23].

RESULTS

Patient Demographics and Characteristics

A total of 1057 patients with UC and 1228
patients with CD were included in this analysis.
Fatigue was reported in 22.6% (n = 239) of UC
and 26.0% (n=320) of patients with CD.
Demographics of patients with and without
fatigue for UC and CD are presented in Tables 1
and 2.

There was significant difference in employ-
ment status between patients with UC with

fatigue than those without (p = 0.0149) and had
a higher Charlson Comorbidity Index (0.2 vs.
0.1, p = 0.0432) (Table 1). A significantly higher
proportion of patients with fatigue had moder-
ate or severe disease activity (moderate: 47.3%
vs. 45.8%, severe: 6.7% vs. 1.7%, p = 0.0001)
and a higher Mayo score (5.0 vs. 4.0,
p < 0.0001), including a significant difference
in endoscopic findings (11.7% vs. 3.1% with
severe disease, p < 0.0001) compared to those
without fatigue. A higher proportion of patients
with UC and fatigue were not in remission
compared to those without fatigue (52.3% vs.
39.7%, p =0.0013). Patients reporting fatigue
had lower SIBDQ scores (45.0 vs. 54.0,
p <0.0001) and greater work impairment
(34.4% vs. 26.9%, p = 0.0170) than those not
reporting fatigue. A significantly higher pro-
portion of patients reporting fatigue in UC
received corticosteroids (79.5% vs. 70.3%,
p =0.0051) and biologics (46.9% vs. 37.2%,
p =0.0084) compared to those not reporting
fatigue. Patients with UC and fatigue also had
higher rates of rectal urgency (30.1% vs. 17.2%),
abdominal pain (39.3% vs. 19.2%), loss of
appetite (14.2% vs. 4.5%), flatulence (28.9% vs.
8.4%), anemia (15.1% vs. 2.3%), back pain
(16.3% vs. 3.3%) and arthralgia (17.2% vs.
2.8%), all p < 0.0001. Patients reporting fatigue
also had a higher mean level of pain (3.8 vs. 2.7,
p < 0.0001), a higher mean level of sleep dis-
turbance (3.7 vs. 2.2, p < 0.0001) and overall
work impairment (29.7% vs. 27.9%, p = 0.0170)
than patients not reporting fatigue. Among
patients with UC, 55 were diagnosed with ane-
mia and 1002 were diagnosed without anemia.
Patients not diagnosed with anemia experi-
enced fatigue less often (n =799, 80%) when
compared with patients diagnosed with anemia
(n =19, 35%, p < 0.0001, Table 3).

A significantly higher proportion of patients
with CD and fatigue were female (55.9% vs.
48.2%, p = 0.0193), were unemployed (5.8% vs.
4.9%, p = 0.0069), had moderate or severe dis-
ease (47.8% vs. 35.9% and 9.1% vs. 4.0%,
p < 0.0001) and had a higher mean CDAI score
(145.0 vs. 96.2, p < 0.0001) compared to those
without fatigue (Table 2). A higher proportion
of patients with CD and fatigue were not in
remission compared to those without fatigue
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Table 1 Comparison of demographics and patient-reported outcomes among patients with and without fatigue in
ulcerative colitis

No fatigue Fatigue p value
(N = 818) (N = 239)
Age, mean (SD) 40.0 (14.7) 40.4 (15.5) 0.7096
Sex, 7 (%) 07132
Male 423 (51.7) 120 (50.2)
Female 395 (48.3) 119 (49.8)
BMI, mean (SD) 245 (3.7) 243 (4.4) 0.4550
Smoking status, 7 (%) 0.5986
Current smoker 82 (10.9) 23 (10.5)
Ex-smoker 200 (26.7) 66 (30.1)
Never smoked 468 (62.4) 130 (59.4)
Employment status, 7 (%) 0.0149*
Working full time 475 (59.7) 123 (52.6)
Working part time 74 (9.3) 15 (6.4)
On long-term sick leave 11 (1.4) 11 (47)
Homemaker 54 (6.8) 20 (8.5)
Student 79 (9.9) 29 (12.4)
Retired 71 (8.9) 23 (9.8)
Unemployed 31 (3.9) 13 (5.6)
Charlson Comorbidity Index, mean (SD) 0.1 (0.4) 0.2 (0.6) 0.0432*
Disease severity, 7 (%) 0.0001*
Mild 429 (52.4) 110 (46.0)
Moderate 375 (45.8) 113 (47.3)
Severe 14 (17) 16 (6.7)
Remission status, 7 (%) 0.0013
Not in remission 325 (39.7) 125 (52.3)
In remission 421 (51.5) 92 (38.5)
In clinical remission (complete mucosal healing and UC-DAI 72 (8.8) 22 (9.2)
score = 0)
Mayo score
n 817 238
Mean (SD) 40 (2.9) 5.0 (2.9) < 0.0001*
Endoscopic findings, 7 (%) < 0.0001*
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Table 1 continued
No fatigue Fatigue p value
(N = 818) (N = 239)
Normal or inactive disease 248 (30.3) 40 (16.7)
Mild disease (erythema, decreased vascular pattern, mild friability) 247 (30.2) 81 (33.9)
Moderate disease (marked erythema, absent vascular pattern, 298 (36.4) 90 (37.7)
friability, erosions)
Severe disease (spontancous bleeding, ulceration) 25 (3.1) 28 (11.7)
Current symptoms, 7 (%)
Rectal urgency 141 (17.2) 72 (30.1) < 0.0001*
Abdominal pain 157 (19.2) 94 (39.3) < 0.0001*
Vomiting/nausea 50 (6.1) 24 (10.0) 0.0433*
Passing of mucus 117 (14.3) 44 (18.4) 0.1254
Constipation 30 (3.7) 18 (7.5) 0.0201*
Diarthea—non-bloody 223 (27.3) 93 (38.9) 0.0007 *
Diarrhea—bloody 205 (25.1) 73 (30.5) 0.0952
Needing the toilet shortly after eating 67 (8.2) 53 (22.2) < 0.0001*
Rectal bleeding 115 (14.1) 56 (23.4) 0.0009*
Abdominal cramps 210 (25.7) 92 (38.5) 0.0002*
Bloating in the stomach 109 (13.3) 67 (28.0) < 0.0001*
Night sweats 22 (2.7) 31 (13.0) < 0.0001*
Weight loss 33 (4.0) 45 (18.8) < 0.0001*
Anorexia/malnutrition 8 (1.0) 12 (5.0) 0.0003*
Loss of appetite 37 (4.5) 34 (14.2) < 0.0001*
Flatulence 69 (8.4) 69 (28.9) < 0.0001*
Anemia 19 (2.3) 36 (15.1) < 0.0001*
Back pain 27 (3.3) 39 (16.3) < 0.0001*
Arthralgia/joint pain 23 (2.8) 41 (17.2) < 0.0001 *
Joint swelling 9 (1.1) 9 (3.8) 0.0094*
Mouth sores 2 (0.2) 6 (2.5) 0.0023*
Level of pain®, mean (SD) 2.7 (2.4) 3.8 (2.5) < 0.0001*
Level of sleep disturbance®, mean (SD) 22 (2.1) 3.7 (2.7) < 0.0001*
SIBDQ
n 690 203
Mean (SD) 54 (11) 45 (11) < 0.0001*
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Table 1 continued

No fatigue Fatigue p value
(N = 818) (N = 239)
WPAL mean % (SD)
n 367 107
Overall work impairment 269 (27.9) 34.4 (29.7) 0.0170*
7 376 111
Work time missed due to problem 9.6 (21.4) 13.9 (30.8) 0.0918
n 419 120
Impairment while working due to problem 207 (22.7) 32.9 (28.8) < 0.0001*
n 683 207
Activity impairment due to problem 23.2 (22.0) 37.7 (27.5) < 0.0001*
Current medication, 7 (%)
5-Aminosalicylic acid 701 (85.7) 214 (89.5) 0.1324
Corticosteroid 575 (70.3) 190 (79.5) 0.0051*
Immunomodulator 391 (47.8) 133 (55.6) 0.0333*
Biologic 304 (37.2) 112 (46.9) 0.0084*

UC-DAI Ulcerative Colitis Disease Activity Index, SD standard deviation, SIBDQ Short Inflammatory Bowel Disease
Questionnaire, WPAI Work Productivity and Activity Impairment

*Statistical significance of o = 0.05

“Level of pain was measured on a scale from 0 = no pain to 10 = severe pain
PLevel of sleep disturbance was measured on a scale from 0 = no sleep disturbance to 10 = severe sleep disturbance

(45.9% vs. 38.3%, p = 0.0493). Patients report-
ing fatigue also had lower SIBDQ scores (45.0 vs.
54.0, p < 0.0001) and greater work impairment
(31.3% vs. 23.6%, p = 0.0015) than patients not
reporting fatigue. A higher proportion of
patients reporting fatigue received corticos-
teroids (79.7% vs. 69.9%, p = 0.0008) and bio-
logics (589.4% vs. 41.9%, p <0.0001) than
patients not reporting fatigue. Patients with CD
and fatigue had higher rates of rectal urgency
(23.1% vs. 14.1%, p = 0.0003), abdominal pain
(56.3% vs. 28.2%), abdominal cramps (51.2%
vs. 25.6%), anorexia (24.4% vs. 6.9%), anemia
(18.1% vs. 3.5%), back pain (18.1% vs. 3.5%),
arthralgia (24.7% vs. 4.3%) and joint swelling
(7.2% vs. 2.0%), all p < 0.0001. Patients report-
ing fatigue also had a higher mean level of pain
(4.1 vs. 2.9) and a higher mean level of sleep
disturbance (3.6 vs. 2.2) than patients not

reporting fatigue (p < 0.0001). In the CD group,
72 patients were diagnosed with anemia and
1156 were not. Patients not diagnosed with
anemia reported fatigue less often (n =871,
75%) compared with those diagnosed with
anemia (CD: n = 37, 51%, p < 0.0001, Table 3).

Factors Associated with Fatigue in Patients
with UC or CD

In patients with UC (n = 875), abdominal pain
(OR: 2.01, 95% CI 1.31, 3.10, p = 0.001) and use
of immunomodulators (OR: 1.70, 95% CI 1.16,
2.49, p = 0.006) significantly increased the odds
of patients reporting fatigue. Patients with rec-
tal bleeding had 0.09 times lower odds of
reporting fatigue than those with ‘no blood
seen’ (blood passed alone, OR: 0.09, 95% CI
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Table 2 Comparison of demographics and patient-reported outcomes among patients with and without fatigue in Crohn’s

disease
No fatigue Fatigue p value
(N = 908) (V= 320)
Age, mean (SD) 38.6 (13.4) 384 (14.1) 0.8151
Sex, 7 (%) 0.0193*
Male 470 (51.8) 141 (44.1)
Female 438 (48.2) 179 (55.9)
BMI, mean (SD) 24.1 (3.8) 242 (44) 0.7148
Smoking status, 7 (%) 0.1931
Current smoker 130 (15.2) 59 (19.7)
Ex-smoker 236 (27.5) 78 (26.0)
Never smoked 491 (57.3) 163 (54.3)
Employment status, 7 (%) 0.0069*
Working full time 499 (56.5) 153 (48.9)
Working part time 101 (11.4) 46 (14.7)
On long-term sick leave 18 (2.0) 19 (6.1)
Homemaker 61 (6.9) 18 (5.8)
Student 106 (12.0) 41 (13.1)
Retired 55 (6.2) 18 (5.8)
Unemployed 43 (4.9) 18 (5.8)
Charlson Comorbidity Index, mean (SD) 0.1 (0.4) 0.1 (0.5) 0.3876
Disease severity, 7 (%) < 0.0001*
Mild 546 (60.1) 138 (43.1)
Moderate 326 (35.9) 153 (47.8)
Severe 36 (4.0) 29 (9.1)
Remission status, 72 (%) 0.0493
Not in remission 348 (38.3) 147 (45.9)
In remission 472 (52.0) 149 (46.6)
In clinical remission (complete mucosal healing and CDAI 88 (9.7) 24 (7.5)
score < 150)
CDAI
n 707 257
Mean (SD) 96.2 (74.2) 145.0 (79.8) < 0.0001*

Current symptoms, 7 (%)
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Table 2 continued

No fatigue Fatigue p value
(N = 908) (N = 320)
Rectal urgency 128 (14.1) 74 (23.1) 0.0003*
Abdominal pain 256 (28.2) 180 (56.3) < 0.0001*
Vomiting/nausea 64 (7.0) 45 (14.1) 0.0003*
Passing of mucus 81 (8.9) 44 (13.8) 0.0177*
Constipation 53 (5.8) 35 (10.9) 0.0035*
Diarrhea—non-bloody 279 (30.7) 179 (55.9) < 0.0001*
Diarrhea—Dbloody 98 (10.8) 34 (10.6) 1.0000
Needing the toilet shortly after eating 90 (9.9) 76 (23.8) < 0.0001*
Rectal bleeding 52 (5.7) 36 (11.3) 0.0015*
Abdominal cramps 232 (25.6) 164 (51.2) < 0.0001*
Bloating in the stomach 128 (14.1) 93 (29.1) < 0.0001*
Night sweats 39 (4.3) 37 (11.6) < 0.0001*
Weight loss 61 (6.7) 79 (24.7) < 0.0001*
Anorexia/malnutrition 18 (2.0) 24 (7.5) < 0.0001*
Loss of appetite 63 (6.9) 78 (24.4) < 0.0001*
Flatulence 97 (10.7) 76 (23.8) < 0.0001*
Anemia 37 (4.1) 35 (10.9) < 0.0001*
Back pain 32 (3.5) 58 (18.1) < 0.0001*
Arthralgia/joint pain 39 (4.3) 79 (24.7) < 0.0001*
Joint swelling 18 (2.0) 23 (7.2) < 0.0001*
Mouth sores 5 (0.6) 17 (5.3) < 0.0001*
Level of pain®, mean (SD) 2.9 (2.4) 4.1 (2.3) < 0.0001*
Level of sleep disturbance®, mean (SD) 22 (22) 3.6 (25) < 0.0001*
SIBDQ
7 764 261
Mean (SD) 54 (11) 45 (11) < 0.0001*
WPAI, mean % (SD)
n 391 151
Overall work impairment 23.6 (24.8) 31.3 (25.9) 0.0015*
n 404 153
Work time missed because of problem 5.7 (17.2) 8.8 (25.1) 0.0957
n 466 164
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Table 2 continued

No fatigue Fatigue p value
(N = 908) (N = 320)
Impairment while working due to problem 205 (21.4) 29.9 (24.6) < 0.0001*
n 761 267
Activity impairment due to problem 22,5 (22.0) 36.7 (24.8) < 0.0001*
Current medication, 7 (%)
5-Aminosalicylic acid 600 (66.1) 211 (65.9) 1.0000
Corticosteroid 635 (69.9) 255 (79.7) 0.0008"
Immunomodulator 480 (52.9) 184 (57.5) 0.1707
Biologic 380 (41.9) 190 (59.4) < 0.0001*

CDAI Crohn’s Disease Activity Index, SD standard deviation, SIBDQ Short Inflammatory Bowel Disease Questionnaire,

WPAI Work Productivity and Activity Impairment
*Statistical significance of o = 0.05

“Level of pain was measured on a scale from 0 = no pain to 10 = severe pain

Level of sleep disturbance was measured on a scale from 0 = no sleep disturbance to 10 = severe sleep disturbance

Table 3 Anemia in patients with and without fatigue

n (%) Patients Patients not p value
diagnosed diagnosed with
with anemia  anemia
ucC n=>55 n = 1002 < 0.0001*
Fatigue 36 (65) 203 (20)
No 19 (35) 799 (80)
fatigue
CD n="72 n = 1156 < 0.0001*
Fatigue 35 (49) 285 (25)
No 37 (51) 871 (75)
fatigue

*Statistical significance of o0 =0.05

0.01, 0.73, p = 0.024) compared with those not
reporting fatigue. For every higher unit of the
EQ-5D and SIBDQ score, patients were 0.12
times (OR: 0.12, 95% CI 0.03, 0.48, p = 0.003)
and 0.56 times less likely to report fatigue (OR:
0.56, 95% CI1 0.41, 0.77, p < 0.001), respectively
(Fig. 1).

In patients with CD (n = 792), abdominal
pain (OR: 2.29, 95% CI 1.45, 3.60, p < 0.001)

and the use of biologics or biosimilars (OR: 2.02,
95% CI 1.27, 3.21, p=0.003) significantly
increased the odds of patients reporting fatigue.
Patients with lower SIBDQ (OR: 0.54, 95% CI
0.39, 0.76, p < 0.001) and overall pain scores
(OR: 0.82, 95% CI 0.71, 0.93, p = 0.003) were
less likely to report fatigue (Fig. 2).

DISCUSSION

This point-in-time survey of patients with UC or
CD showed the association between fatigue and
higher levels of disease activity, decreased work
productivity and worse QoL. Approximately
26.0% of patients with CD and 22.6% of
patients with UC reported fatigue. Disease
activity was found to be associated with fatigue;
patients with UC or CD reported were found to
have higher mean Mayo and CDAI scores
compared to those not reporting fatigue. A
higher proportion of patients reporting fatigue
had moderate or severe disease and were
unemployed.

Graff et al. showed that fatigue can be pre-
sent in IBD patients whose disease is in remis-
sion, which could be attributed to underlying
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Odds ratio (95% ClI)

n=875
Maye'Score o= 1.12 (0.92, 1.37)
Urgency Status - —e— 1.22 (0.80, 1.85)
Abdominal Pain* k *® 2.01(1.31, 3.10)
Overall Pain Score o 0.88 (0.75, 1.03)
Sleep Disturbance Score - o 1.11 (0.94, 1.30)
SF 1-2 more than normal - —— 1.01 (0.53, 1.92)
SF 3-4 more thannomal - ¢ L g i 0.66 (0.26, 1.71)
SF >6 more than normal - + L 0.49 (0.14, 1.76)
RB less than half the time —— 0.64 (0.34, 1.21)
RB most of the time* - —&——— 0.35 (0.13, 0.90)
RB with blood passed alone* —&————— 0.09 (0.01, 0.73)
EQ-5D* -H— 0.12 (0.03, 0.48)
SIBDQ* —o—i 0.56 (0.41, 0.77)
5-ASAUse - b * 1.38 (0.80, 2.39)
Corticosteroid Use ——A 1.18 (0.73,1.91)
Immunomodulator Use* - o | 1.70 (1.16, 2.49)
Biologic/Biosimilars Use - —e— 1.23(0.77, 1.96)
Age - ° 1.00 (0.98, 1.01)
Female vs Male —— 0.88 (0.59, 1.32)
BMI - o 0.98 (0.93, 1.05)
Charlson Comorbidity Index —— 118 (0.65,1.69)
2 1 0 f 2 2 ’

Odds ratio (95% Cl)

Fig. 1 Factors associated with fatigue among patients with ulcerative colitis. *p < 0.05. 5-484 5-aminosalicylic acid, BMT

body mass index, RB rectal bleeding, SF stool frequency, SIBDQ short inflammatory bowel disease questionnaire

psychological factors [13]. This is in accordance
with the findings of this study wherein, despite
still experiencing fatigue, 47.7% of UC and
54.1% of CD patients had achieved some form
of remission. Fatigue may be a lasting systemic
symptom of immune system challenge and/or
may be a manifestation of persisting comorbid
psychological difficulties, given the higher
prevalence of mood disorders in IBD [24]. This
study examined various factors for their proba-
ble association with fatigue. We found that
several of them were associated independently
with fatigue, highlighting the complex and
multifactorial nature of fatigue in IBD. Rectal
urgency, abdominal pain, a higher mean level
of pain and sleep disturbance were associated
with presence of fatigue in both UC and CD.
However, while patients with fatigue were
found to have significantly higher Mayo and
CDALI scores compared to those without fatigue,
disease activity was not found to be associated

with the presence of fatigue. This finding is in
line with previous research by Grimstad et al.
[9].

Several explanations have been proposed for
the association between sleep quality and fati-
gue in IBD. Poor sleep was found to be associ-
ated with increased bowel symptoms, which is a
common concern among gastrointestinal dis-
orders including UC and CD, while waking up
due to pain can prevent patients from entering
the restorative phase of deep sleep [25]. Addi-
tionally, a prolonged pain exposure (as seen in
moderate and severe patients) can cause fatigue,
as dealing with pain consumes energy [8].
Nevertheless, even if the mechanisms cannot be
delineated clearly, the association of sleep
quality with fatigue in IBD has implications for
intervention because these are modifiable life-
style factors.

Patients with IBD who reported fatigue were
often noted to have poor QoL as reflected by a
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Odds ratio (95% CI)

n=792
CDAI Score L4 1.00 (1.00, 1.01)
Urgency Status = 1.50 (0.90, 2.48)
Abdominal Pain* * 2.29 (1.45, 3.60)
Overall Pain Score* - o 0.82 (0.71, 0.93)
Sleep Disturbance Score - —eo—i 1.05 (0.91, 1.21)
Abdominal Pain Severity - —— 0.69 (0.41, 1.16)
General Well Being k ® 1.11 (0.58, 2.12)
EQ-5D -|——— 0.17 (0.03, 1.06)
SIBDQ* —o—i 0.54 (0.39, 0.76)
5.ASA Use - ——— 1.27 (0.81, 1.99)
Corticosteroid Use - ———— 1.14 (0.67, 1.95)
Immunomodulator Use | —e———i 1.03 (0.68, 1.57)
Biologic/Biosimilars Use* °® i 2.02 (1.27,3.21)
Age - ° 0.99 (0.98, 1.01)
Female vs Male - —— 1.36 (0.94, 1.99)
BMI L 0.99 (0.93, 1.06)
Charlson Comorbidity Index | —e—— 1.05 (0.79, 1.40)
r T T T T 1
-2 -1 0 1 2 3 4

0dds ratio (95% Cl)

Fig. 2 Factors associated with fatigue among patients with Crohn’s disease. *p < 0.05. 5-4SA4 5-aminosalicylic acid, BMT
body mass index, CDAI Crohn’s Disease Activity Index; SIBDQ short inflammatory bowel disease questionnaire

lower SIBDQ score. It is thought that fatigue
leads to poor QoL and not vice versa [26]. IBD
also has demonstrated an impact on work pro-
ductivity and daily activities, thereby impairing
QoL. Similarly, in our study, patients with UC
or CD who reported fatigue also had lower
SIBDQ scores and greater work impairment as
measured by WPAI than patients not reporting
fatigue.

Certain IBD medications have been thought
to cause fatigue, and previous studies on sleep
and fatigue considered the ongoing therapy to
understand this relationship [27]. In this study,
a higher proportion of patients with UC or CD
reporting fatigue were currently receiving cor-
ticosteroids and biologics compared to patients
not reporting fatigue. Although biologics can
ameliorate fatigue symptoms and reduce disease
activity, a significant proportion of IBD patients
remain fatigued [28]. Patients receiving corti-
costeroids also experience more fatigue and
overall lower QoL [29].

In IBD, anemia is a common side effect and
has often been assumed to be a primary cause of

fatigue [30]. It has been reported to be strongly
associated with fatigue in IBD [8, 31], although
findings were not consistent [10]. While we
observed that patients not diagnosed with ane-
mia experienced fatigue less often, we did not
assess the association between presence of ane-
mia and fatigue levels in our study. Interest-
ingly, we also observed that 35% and 51% of
patients with anemia in UC and CD groups,
respectively, did not report fatigue. This could
be due to adaptation of patients to chronic
anemia or “asymptomatic” anemia, wherein
patients adapt to low hemoglobin levels when
anemia develops slowly [32]. Further investiga-
tions are therefore required to assess the rela-
tionship between anemia and fatigue.

Our study had some limitations. It included
data from both the US and Europe, although it
was not designed to systematically assess dif-
ferences across regions. Our study design does
not allow the causality evaluation of the rela-
tionships observed. Also, the disease activity
was evaluated with standardized clinical indices
only; such measurement may be inaccurate
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because there is limited correlation between
symptom scores and endoscopic measures of
inflammation.

CONCLUSION

Our study showed that patients with UC or CD
reported fatigue and that fatigue was associated
with poor QoL. Finally, our findings empha-
sized that fatigue in UC and CD is driven by
various factors and that a multidisciplinary
approach may be needed to manage fatigue.
Further studies are required to determine whe-
ther medications can improve fatigue in this
population and to shed new light on the etiol-
ogy of fatigue in IBD.
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