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RESEARCH ARTICLE

Extra-intestinal symptoms in patients with irritable bowel syndrome:
related to high total IgE levels and atopic sensitization?

Ellen Johanne Varaa, Jørgen Valeurb, Trygve Hauskena,c,d and G€ulen Arslan Lieda,c,d

aDepartment of Clinical Medicine, University of Bergen (UiB), Bergen, Norway; bUnger-Vetlesen0s Institute, Lovisenberg Diaconal Hospital, Oslo,
Norway; cSection of Gastroenterology, Department of Medicine, Haukeland University Hospital (HUH), Bergen, Norway; dNational Centre for
Functional Gastrointestinal Disorders, HUH, Bergen, Norway

ABSTRACT
Objective We have previously found that high levels of total IgE, but not atopic sensitization, was a sig-
nificant predictor for functional gastrointestinal (GI) symptoms. In this study, we aimed to assess the
prevalence of extra-intestinal symptoms in IBS patients, and explore their relation to total IgE levels and
atopic sensitization. Materials and methods Seventy-one patients with functional GI complaints were
included. Severity of GI symptoms, fatigue and musculoskeletal pain was evaluated using the following
questionnaires: IBS-Severity Scoring System (IBS-SSS), Fatigue Impact Scale (FIS), FibroFatigue Scale (FFS),
and Visual Analog Scales (VAS) for musculoskeletal pain. Levels of total IgE and specific IgE-antibodies
were analyzed. Results Fatigue and musculoskeletal pain were demonstrated in 78.9 and 43.7% of the
patients, respectively. IBS-SSS scores were significantly correlated with fatigue scores and musculoskel-
etal pain. Patients with fatigue and musculoskeletal pain had significantly higher IBS-SSS scores than
patients without fatigue and musculoskeletal pain. Total IgE levels were significantly higher in IBS
patients compared to a healthy control group from a previous study. However, neither total IgE nor
atopic sensitization was significantly associated with extra-intestinal symptoms. Conclusions IBS, fatigue,
and musculoskeletal pain were significantly associated. Total IgE levels were higher in IBS patients than
healthy controls, but not related to intestinal or extra-intestinal symptom severity. Atopy was not associ-
ated with any of the co-morbidities. Thus, the clinical significance of high IgE levels in IBS remains
unclear and further studies are warranted to explore a common underlying mechanism for the co-mor-
bid triad of IBS, fatigue, and musculoskeletal pain.
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Introduction

Irritable Bowel Syndrome (IBS), with an estimated worldwide
prevalence of up to 20%, is a functional gastrointestinal (GI)
disorder associated with several abdominal symptoms and
significantly impaired quality of life.[1,2] The cause of func-
tional GI diseases remains unknown, and the pathogenetic
factors hypothetically involved are intestinal dysmotility, vis-
ceral hypersensitivity, and immunological and psychosocial
factors. Dysregulation of the homeostatic relationship
between gut bacteria and the host can lead to altered micro-
bial metabolism and immune responses.[3] In addition,
altered bacterial fermentation in the colon is considered as a
major contributor of gas production, colonic distention, and
subsequent bloating and discomfort symptoms in IBS
patients.[4–6] Intriguingly, patients with IBS and chronic
fatigue syndrome (CFS) are characterized by similar gut micro-
biota alterations and plasma profiles of the pro-inflammatory
cytokines IL-6, IL-8, IL-1b, and TNF-a.[7–10] IBS and CFS may
thus share common pathophysiological mechanisms.

Patients with IBS often present with co-morbid extra-intes-
tinal symptoms.[11,12] Unfortunately, these extra-intestinal
symptoms are often neglected by gastroenterologists.
However, assessing extra-intestinal symptoms in IBS patients

is essential in order to establish potentially pathophysiological
mechanisms of IBS and its extra-intestinal co-morbidities.

Interestingly, an association between atopy and GI com-
plaints has been suggested,[7] possibly with a distinct role of
colonic mast cells.[8] In a recent study, we found that func-
tional GI symptoms were associated with higher total IgE lev-
els, but less atopic sensitization, and demonstrated that a
high total IgE level was a significant predictor of IBS symp-
toms.[9] Thus, it is also interesting to see if there is a such
relationship when it comes to extra-intestinal co-morbidities
comprising fatigue, and musculoskeletal pain and levels of
total and/or specific IgE antibodies.

The aims of this study were to investigate the prevalence
and severity of extra-intestinal complaints in patients with
functional GI symptoms, and explore their association with
serum total IgE levels and atopic sensitization.

Materials and methods

Subjects

Seventy-one consecutive patients, referred to Section of
Gastroenterology, Department of Medicine, Haukeland University
Hospital for investigation of GI complaints, were examined
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according the ‘‘Lovisenberg’’ model.[13] During consultations
with their physician, the patients filled in validated patient-admin-
istered questionnaires to assess their GI symptoms, fatigue, and
musculoskeletal pain.[8,14] Patients with organic diseases which
could explain their abdominal symptoms, as well as pregnant or
lactating women, were excluded.

Questionnaires

The patients filled in four questionnaires, namely: (1) The short
form of the Rome III criteria for diagnosing of IBS [15]; (2) the
Irritable Bowel Syndrome-Severity Scoring System (IBS-SSS) to
assess severity of IBS symptoms [16]; 3 the Fatigue Impact
Scale (FIS) to grade the severity of chronic fatigue, and (4) two
Visual Analog Scales (VAS), one for grading the severity of
musculoskeletal pain and one for assessing joint pain.

The IBS-SSS contains five questions that were rated on a
100-point VAS: the severity of abdominal pain, the frequency of
abdominal pain, the severity of abdominal distension, dissatis-
faction with bowel habits, and interference with quality of
life.[16] All the five components contributed to the score
equally yielding a theoretical range of 0–500, with a higher
score indicating a worse condition. Previous studies have estab-
lished that scores below 75 represents no IBS (physiological lev-
els of bowel symptoms), scores below 175 represent mild IBS
symptoms, 175–300 represents moderate severity, and scores
above 300 represent severe IBS.[16] The FIS questionnaire
examines patient perceptions of the functional limitations that
they attribute to fatigue during the past month. The scale is
constructed to include three subscales assessing perceived
fatigue impact on cognitive functioning (10 items), physical
functioning (10 items), and psychosocial functioning (20 items).
The statements are ranged on a five-level scale (0¼no problem
to 4¼ extreme problems), giving a maximum FIS score of 160.
A FIS score >25 was considered as clinically significant fatigue.
FIS is considered a reliable and valid tool to measure the influ-
ence of fatigue in patients.[17] The VAS for assessing musculo-
skeletal pain were 10 cm long lines with the following text at
equal intervals along the lines: ‘no pain’, ‘mild’, ‘moderate’,
‘severe’, and ‘very severe pain’,[13] and a score of 25 or more
was considered as clinically significant pain. Afterward, the
physician also filled in the FibroFatigue Scale (FFS), a question-
naire based on communication with the patients.

Allergologic examinations

In all participants, levels of total IgE and allergen specific IgE-anti-
bodies were analyzed using the ImmunoCAP System (Thermo
Fischer Scientific, Uppsala, Sweden), and IgE-antibodies to com-
mon inhalant and food allergens were measured using
Phadiatop#, as described elsewhere.[8] All the participants
were tested for seven common food items (egg white, cow’s
milk, codfish, wheat, peanut, soy – and a native wheat flour sus-
pension in saline) and eight inhalant allergens (birch, timothy,
mugwort, Dermatophagoides pteronyssinus, Cladosporium herba-
rum, cat, dog, and horse). Atopic sensitization was defined as
having increased levels of IgE-antibodies (� 0.35kUA/L) to at
least one allergen. According to laboratory reference ranges,

patients with serum total IgE levels >120 kUA/L were considered
as high total IgE responders. Detailed history about atopic dis-
eases and duration of disease was also recorded.

Statistical analyses

Statistical analyses were performed using the GraphPad Prism
6 statistical software package (GraphPad Software Inc, San
Diego, CA). Data that were not normally distributed are
reported as medians and Mann–Whitney U-tests were used for
comparison of medians. Correlations between different param-
eters within the same group were evaluated by Spearman’s
correlation coefficient. Kruskal–Wallis tests were performed for
multiple comparisons between variables. All the tests were
two-tailed and the level of significance was set to p< 0.05.

Results

Demographic and clinical data

Patients’ characteristics are presented in Table 1. Seventy-one
patients were included, mean age 36 years, and 76.6% were
women. Mean years of disease duration was 7.7. Mean Body
Mass Index (BMI) was 22.5 (range 16.5–38.2). All but three
patients had IBS according to IBS-SSS, where 40.9% of the
patients had severe IBS, 43.6% had moderate IBS and 11.3%
had mild IBS. Diarrhea was predominant among participants,
affecting 30 (42.3%) patients. About 16 (22.5%) patients had
constipation and 25 patients (35.2%) had mixed bowel habits.
Defecation at night was seldom. IBS-SSS distribution among
the different IBS subgroups is presented in Figure 1.

Extra-intestinal complaints

The majority of patients had extra-intestinal symptoms accom-
panying IBS. Symptoms indicative of chronic fatigue, accord-
ing FIS questionnaire, were recorded in 56 (78.9%), whereas

Table 1. Demographic and clinical data in the study population.

Patient group

Patients, total number 71
% Women 76.6% (n¼ 53)
% Men 25.4% (n¼ 18)
Age, mean years (range) 36.15 (17–72)
BMI, mean (range) 22.5 (16.5–38.2)

IBS-Severity Scoring System (IBS-SSS) (mean) 279.01
IBS-SSS
>300 (severe) 40.9% (n¼ 29)
175–300 (moderate) 43.6% (n¼ 31)
75–175 (mild) 11.3% (n¼ 8)
<75 (no IBS) 4.2% (n¼ 3)

IBS characteristics
Diarrhea predominant 42.3% (n¼ 30)
Constipation predominant 22.5% (n¼ 16)
Constipation/diarrhea Mixed 35.2% (n¼ 25)

Musculoskeletal pains, 43.7% (n¼ 31)
mean 19.01

Fatigue
Fatigue Impact scale > 25 78.9% (n¼ 56)
Fibro Fatigue scale > 15 67.6% (n¼ 48)

Allergy
Total IgE (mean) 205.61
Atopic sensitized (%)a 49.3% (n¼ 35)

a% with elevated IgE-antibody levels (� 0.35 kUA/L) to at least one allergen
(Phadiatop and/or fx5).
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musculoskeletal pain were present in 31 patients (43.7%).
Symptoms of fatigue and musculoskeletal pain concomitant
with IBS symptoms were reported in 32.4% (n¼ 23) of the
patients. The patients’ (FIS) and the doctor’s (FFS) scoring of
fatigue were strongly correlated (r¼ 0.9, p< 0.001). Moreover,
we found that IBS-SSS scores were significantly correlated
with fatigue scores, FIS (r¼ 0.7, p¼ 0.02) and FFS (r¼ 0.3,
p¼ 0.008), and also with musculoskeletal pain (r¼ 0.3,
p¼ 0.02). The distribution of FIS scores, FFS scores and scores
of musculoskeletal pain among the different IBS subgroups
are presented in Figure 2. Scores on fatigue (FFS and FIS)
were neither related to bowel habits nor BMI.

Patients with symptoms of chronic fatigue indicated by FIS
scale had significantly (p< 0.0005) higher IBS-SSS scores
(median IBS-SSS: 300) compared to patients with no symp-
toms of fatigue (median IBS-SSS: 192) (Figure 3A). This was
also same by doctor’s FFS scheme, where patients with higher

scores of FFS had significantly (p¼ 0.0038) higher IBS-SSS
scores (median: 307.5) compared to patients with lower FFS
scores (median IBS-SSS: 215) (Figure 3B). In addition, patients
with musculoskeletal pain had significantly higher IBS-SSS
scores (p¼ 0.03) (median: 300) than patients without muscu-
loskeletal pain (median: 265).

Total IgE levels and atopy

Levels of total IgE were measured in all participants, and
median value of total IgE was 75 kUA/L. No significant correl-
ation was found between IBS symptoms and total IgE.
Moreover, no significant associations were found between
total IgE levels, fatigue scores, or musculoskeletal pain.
According to IBS grading, total IgE levels were higher in
patients with moderate IBS, compared to severe and mild IBS,
but this was not significant (Figure 4). Interestingly, mean
total IgE levels were also higher in IBS patients with symp-
toms of fatigue and musculoskeletal pain, compared to IBS
patients without the mentioned co-morbidities, but the dis-
crepancies did not reach statistical significance. In order to
validate the levels of total IgE in all patients, a healthy control
group was provided from a previous study,[18] and patients
with IBS had significantly higher total IgE levels as compared
to this control group (median: 29.5 kUA/L; p¼ 0.04).

In terms of serum inhalant and food antigen-specific IgE
antibodies, 31 (43.7%) of the 71 included patients had detect-
able positive IgE levels to specific inhalant allergens as previ-
ously described,[9] and 14 (19.7%) of all participants had
detectable IgE levels to specific food allergens. Together,
49.3% of the patients were atopic sensitized to one or more

Figure 1. IBS-Severity Scoring System (IBS-SSS) distribution among the different
IBS subgroups.

Figure 2. Distribution of (a) Fatigue Impact Scale (FIS) scores, (b) Fibro Fatigue Scale (FFS) scores, and (c) scores of musculoskeletal pain among IBS subgroups
stratified according to bowel habits.
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allergens. Atopic sensitization was not significantly associated
with fatigue scores or musculoskeletal pains. There were no
significant differences in the distribution of atopy among the
different IBS subgroups, where 15 with diarrhea, 11 with con-
stipation, and 10 with mixed bowel habits was classified as
having atopy.

Discussion

To the best of our knowledge, this is the first study to
investigate whether extra-intestinal complaints in IBS
patients are related to total IgE levels and atopic sensitiza-
tion. Recently, we found that functional GI complaints
were significantly associated with higher levels of total IgE,
but less atopic sensitization. Therefore, we wanted to go
one step further in the current study with a different
patient population, to see if there were any relationships
between atopy and the co-morbid triad of IBS, chronic
fatigue and musculoskeletal pain. In the included patients,
all but three had IBS. Almost 80% of the IBS patients had
fatigue and 44% had symptoms of musculoskeletal pain.
Moreover, we found that one third of patients had all
symptoms of IBS, fatigue and musculoskeletal pain, a rela-
tionship earlier described as a co-morbid ‘triad’.[13] A sig-
nificant correlation was found between IBS complaints and
symptoms of fatigue and musculoskeletal pain in the
included patients. Total IgE levels and IBS symptoms were

not significantly correlated. Moreover, no significant associ-
ations were found between total IgE levels and severity of
extra-intestinal complaints (fatigue and musculoskeletal
pains). In addition, no significant differences were found in
serum total IgE levels in IBS patients with fatigue com-
pared to IBS patients without fatigue. Atopic sensitization
was not significantly associated with IBS, fatigue or muscu-
loskeletal pains. However, the IBS patients had significantly
higher serum total IgE levels compared to a healthy con-
trol group from a previous study concerning self-reported
food hypersensitivity.[19]

This study indicates that the co-morbid triad of IBS, fatigue
and musculoskeletal pains is prominent, as reported in some
previous studies, supporting the notion that they may have a
common underlying cause.[10,17,20–23] The co-existence of
these conditions is not well understood, though a disturbed
intestinal microflora has been postulated as a cause of both
IBS and CFS.[10,24] Since plasma profiles of the pro-inflamma-
tory cytokines (IL-6, IL-8, IL-1b, and TNF-a) are also similar in
both patients with IBS and CFS, a systemic inflammatory situ-
ation due to the translocation of commensal bacteria resulting
from an increased intestinal permeability might be
involved.[21] Thus, gut inflammation and loss of mucosal
integrity may also contribute to the pathogenesis of this triad.

Modifications of the microflora might affect inflammatory
and metabolic responses in the host, and studies have indi-
cated that dysbiosis of the gut microbiota could influence
several organ systems, such as the nervous, endocrine, and
immune system.[17] Moreover, alterations in the composition
of intestinal microflora have been suggested to play a role in
mediating some of the symptoms in patients with chronic
fatigue.[10,25] Also, studies in patients with unexplained
food-hypersensitivity have suggested that abdominal symp-
toms are often generated, at least partially, by delayed micro-
bial fermentation of malabsorbed carbohydrates,[24,26] and
assessment of intestinal fermentation in IBS patients have
revealed significantly different colonic pH profiles in IBS
patients compared to controls, suggestive of altered bacterial
fermentation.[4,27] Alterations in bacterial fermentation in
colon might lead to increased gas production, and thus it is
considered as an important factor in generating IBS symp-
toms.[4,28] Studies in patients exposed to Giardia lamblia
infection have demonstrated a high risk of developing fatigue

Figure 3. Comparison of IBS-Severity Scoring System (IBS-SSS) scores in patients with or without active symptoms of fatigue according to (A) Fatigue Impact Scale
(FIS) questionnaire and (B) Fibro Fatigue Scale (FFS) questionnaire.

Figure 4. Relationship between total IgE and IBS-SSS (IBS-Severity Scoring
System) grading.
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and post-infectious IBS. Furthermore, significantly higher
prevalence of IBS and fatigue were reported in exposed
patients compared to controls.[29–31] The mechanisms of
post-infectious IBS and fatigue are probably multifactorial, but
intestinal microbiota disturbances are consistent with the fact
that many of the IBS patients often report long history of GI
complaints before appearance of fatigue,[13] and observa-
tions from previous studies suggest that post-infectious IBS
possibly could precede the development of fatigue.[14,32]
Thus, it is conceivable to suggest that fatigue symptoms are
not primary, but secondary to IBS, however the pathophysi-
ology warrants further studies.

A link between atopy, total IgE levels and GI complaints
has been suggested as a common underlying cause in an
atopic IBS subgroup.[7] In a previous study, we have shown
that levels of serum total IgE were significantly associated
with less severe functional GI symptoms.[9] In the current
study, no significant associations were found between total
IgE levels, or atopic sensitization, and the extra-intestinal com-
plaints in the included patients.

The patients in this study were a homogeneous group,
with a high prevalence of severe and moderate IBS symp-
toms. Moreover, the small size of the patient sample is a
weakness of this study, and it is suggested that this complies
especially when comparing total IgE levels in patient groups
with and without fatigue according to FIS (n¼ 55 and n¼ 13,
respectively). Further analyses with larger and more diverse
patient and control groups are therefore of interest, in order
to further elucidate the association between atopy and IBS-
related complaints.

In conclusion, this study showed that functional GI com-
plaints compatible with IBS are significantly associated with
fatigue and musculoskeletal pain. Chronic fatigue and mus-
culoskeletal pain were not significantly associated with total
IgE levels or atopic sensitization. High serum total IgE levels
in IBS patients is yet of unclear clinical significance, and fur-
ther studies with larger patients groups are warranted to
explore possible common underlying mechanisms behind
the co-morbid triad of IBS, chronic fatigue and musculoskel-
etal pain.
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