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Food intolerance/malabsorption may occur in rare diseases
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SUMMARY

Sugars including lactose and fructose, or proteins (gluten), or biogenic amines (histamine), and
combinations thereof may cause food intolerance/malabsorption. However, in usually asymptomatic
patients with rare diseases, who present with functional, non-specific, non-allergic gastrointestinal
(GI) complaints the etiologic factors of food intolerance/malabsorption need to be evaluated. We
summarize patients with rare diseases, such as primary epiploic appendagitis, beta-thalassemias
minor, Gullo syndrome and anomaly of the inferior vena cava, who presented functional, nonspecific, non-allergic GI complaints. As conclusion, these GI symptoms in patients with otherwise
asymptomatic, rare diseases were due to fructose malabsorption, histamine-, lactose intolerance and
Helicobacter pylori (H.p.) infection. A registered and experienced dietician was employed to design
an individually-tailored diet which ensured effective treatments and H.p. infection was accordingly
eradicated.
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1. Introduction
Functional, non-specific, non-allergic gastrointestinal
(GI) symptoms, including various abdominal complaints,
are widespread and troublesome. Carbohydrates,
including lactose and fructose, or proteins e.g. gluten, or
biogenic amines, including histamine, and many of their
combinations may cause food intolerance/malabsorption
(1,2). However, in usually asymptomatic patients with
rare diseases, who presented with functional, nonspecific, non-allergic GI complaints all etiologic factors
of food intolerance/malabsorption were evaluated
and published. This included testing for fructose
malabsorption, celiac disease, histamine-, and lactose
intolerance, and Helicobacter pylori (H.p.) infection in
each patient (3). Here, we review these patients with
rare diseases, such as primary epiploic appendagitis,
beta-thalassemias minor, Gullo syndrome and anomaly
of the inferior vena cava, whose symptoms were caused
by food intolerance/malabsorption and H.p. infection.
As therapy a registered and experienced dietician was
necessary to design an individually-tailored diet to
ensure successful treatments and H.p. infection was
subsequently eradicated.
2. Food intolerance/malabsorption

Mainly abdominal pain, bloating, postprandial fullness,
diarrhea and/or obstipation, are functional, non-specific,
non-allergic gastrointestinal (GI) symptoms and represent
widespread, troublesome complaints. Adverse reactions
to ingested foods are reported as food intolerance/
malabsorption and affect up to 20% of populations
in westernized countries (1). Pathophysiology is still
not well understood (4) but, food ingredients are
described to cause various functional, non-specific, nonallergic GI symptoms and extra-intestinal complaints.
Carbohydrates, mainly sugars including lactose and
fructose, or proteins (gluten), biogenic amines (e.g.
histamine), may cause food intolerance/malabsorption
complaints (3). These widely used food components are
not digested well and/or absorbed properly during GI
passage and then influence the microbiome. Therefore,
they may result in symptoms due to bacterial metabolism
and fermentation (5,6).
Lactose intolerance is related to a deficiency of an
enzyme, namely lactase, and causes gastrointestinal
complaints with the consumption of dairy products. It
was described with an estimated high global prevalence
of 70 percent in the world's population (7). Depending
on the ingested quantity of lactose and on the activity
of lactase, patients with lactose intolerance may be
asymptomatic or experience GI symptoms. If functional,
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non-specific, non-allergic GI complaints are present,
then, besides other GI evaluations, a clinical diagnosis
of lactose intolerance may usually be performed with a
hydrogen breath test (8).
The increasing commercial use of high-fructose corn
syrup, results in a growing occurrence of complaints
caused by fructose malabsorption. GLUT-5 protein
is the major fructose transporter in enterocytes of the
small intestine and its limited absorption capacity causes
malabsorption of fructose (9). This absorption capacity
varies widely within populations, but it has been
estimated that up to 50% of the U.S. population cannot
absorb 25g of pure fructose. Then it was demonstrated,
that up to 80% of healthy persons were unable to absorb
50g of fructose (10). Clinical diagnosis of fructose
malabsorption is also performed with a hydrogen breath
test (8).
Histamine intolerance (HIT) occurs with an
unbalanced metabolism and through disproportionate
amounts of histamine in the body. This is caused by a
reduced ability of enzymes to degrade histamine and/or
the consumption of histamine-containing foods. Within
digestion, the enzyme diamine oxidase (DAO) is thought
to be responsible for degradation of histamine (11). Due
to the high variability of symptoms observed in many
organs, the diagnosis of HIT is challenging. Standardized
in vitro diagnostic tests for evaluation of HIT are not
existing. Although, serum DAO values have not been
established to reflect gastrointestinal DAO activity, the
diagnosis of HIT may be supported with the measurement
of DAO in serum. Patients with low serum DAO values
(< 10 U/mL) (12), two or more GI symptoms described
for HIT, and a reduction of symptoms due to a histaminereduced diet may be diagnosed with HIT (13). Its exact
prevalence is not known, but numbers of up to 3 percent
in populations were estimated (14).
The absence of celiac disease (CD) or gluten
malabsorption (15), and absence of a H.p. infection need
to be confirmed also in all rare-disease patients with
functional, non-specific, non-allergic GI symptoms.
Although, the involvement of H.p. in patients with

functional, nonspecific, non-allergic GI symptoms
is controversial (16), an H.p. infection needs to be
considered and, if H.p. is present then eradication
therapy is required (17). Generally, in patients aged > 50
years GI endoscopy and ultrasound of the abdomen are
valuable extra approaches for evaluation of functional,
nonspecific, non-allergic GI symptoms (18).
3. Rare diseases and food intolerance/malabsorption
Appendices epiploicae are up to 100 subserosal fat
pouches attached to the colon wall with a vascular stalk.
Clinically, a primary epiploic appendagitis (PEA) is
accompanied by localized pain, mainly in the lower left
or right abdominal quadrant. PEA with its characteristic
and diagnostic appearance has computed tomography
(CT) as the diagnostic modality of choice (Figure 1)
(19). However, clinicians are frequently unfamiliar with
PEA (20). Currently, approximately 270 publications
on appendagitis epiploica can be found in the U.S.
National Library of Medicine PubMed. Because of our
recent publications with descriptions of PEA, and due
to the presence in the world-wide-web, our treatment
centre was contacted by several patients with PEA
during the last years (21). Usually, after a radiological
PEA diagnosis these patients were asking for additional
clinical treatment advice. In some of them anamnesis
revealed, that they had had a CT-confirmed epiploic
appendagitis months prior to presentation at our
institution (22,23). These patients presented with various
functional, non-specific, non-allergic GI symptoms,
and were concerned about the possibility of continuing
complaints due to PEA. Generally, PEA resolves within
days to a few weeks without any medical or surgical
treatment. However, months thereafter with evaluations
of food malabsorption/intolerance the cause for their
ongoing symptoms was found (Table 1).
Beta-thalassemias minor, characterized by a
reduced β-hemoglobin chain synthesis, are genetically
heterogeneous autosomal recessive anemias (24). Due
to mobility and migration, beta-thalassemias minor

Figure 1. (A), Example of contrast enhanced longitudinal abdominal CT demonstrating a primary epiploic appendagitis adjacent to the transversal
colon in a 68-year-old white female patient. The lesion, with a size of size 2.3 x 1.2cm, shows fat attenuation and surrounding inflammation. (B),
In the same patient an axial abdominal CT with contrast enhancement showing primary epiploic appendagitis adjacent to the transversal colon in.
The lesion demonstrates fat attenuation and surrounding inflammation.
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Table 1. Patients with rare diseases and food intolerance/malabsorptions
Rare disease
Primary epiploic appendagitis
Beta-thalassemia minor
Gullo syndrome
Inferior vena cava anomaly

Number of patients (Reference)

Food intolerance/malabsorption

1 (21)
1 (22)
1 (23)
1 (26)
1 (27)
1 (28)
1 (31)

LI, FM, H.p.
FM, HI
FM
FM, HI
LI
LI, HI
LI

Legend: FM, fructose malabsorption; HI, histamine intolerance; LI, lactose intolerance; H.p., Helicobacter pylori.

have spread from endemic areas like the Mediterranean,
Africa and Asia, to northern Europe. Diagnosis of
haemoglobinopathies is well defined, but there are
poor data on the precise prevalence and trends of
these diseases. Therefore, haemoglobinopathies are
considered rare diseases in Central Europe (25). Usually,
beta-thalassemias minor are asymptomatic in carriers
of disease, although they may cause mild anaemia.
We described food malabsorption/intolerance in two
patients with beta-thalassaemias, which caused recurring
functional, nonspecific, non-allergic GI symptoms (26).
Gullo syndrome is a rare, benign pancreatic
hyperenzymemia. It is was described with a more than
three-fold, above normal range, increase of serum
pancreatic enzymes. This elevation of lipase and amylase
occurs in the absence of a pancreatic disease. Diagnosis
of Gullo syndrome is made when all evaluations,
including radiologic examinations, for pancreatic
diseases are without abnormality during the time period
of at least one year. The additional diagnostic criterion
is, that significant elevations and undulations of both
pancreatic enzymes, lipase and amylase, occur on a
day-to-day basis for five consecutive days (27). Only
single patients are reported and a prevalence for Gullo
syndrome is not known. Generally, patients with Gullo
syndrome are asymptomatic. Although, we reported
on a Gullo syndrome patient with recurring functional,
nonspecific, non-allergic GI symptoms and these were
found to be due to food malabsorption/intolerance (28).
Congenital anomalies of the inferior vena cava (IVC)
are detected in young patients with unprovoked bothsided deep vein thrombosis in lower limbs. Occasionally,
the discovery of a malformation of IVC is incidental
during abdominal radiologic evaluations. Literature
suggests that there exists a pro-thrombogenic effect in
patients with these various congenital IVC anomalies.
Generally, without thrombosis or without other
associated additional, congenital defects, malformations
of IVC are asymptomatic (29). The course and number
of collateral veins in congenital anomaly or absence of
the IVC are highly variable and if it is detected during
abdominal surgery, then it may be detrimental for
the patient. Although, anomalies of the IVC are wellrecognized anatomic abnormalities they are considered
rare diseases (30). Food malabsorption/intolerance may
cause functional, nonspecific, non-allergic GI symptoms

in otherwise asymptomatic congenital anomalies of the
IVC (31).
4. Conclusion
However, in usually asymptomatic patients with rare
diseases, who present with functional, non-specific,
non-allergic GI complaints etiologic factors of food
intolerance/malabsorption need be evaluated. This
includes testing for fructose malabsorption, celiac
disease, histamine-, and lactose intolerance, and
H.p. infection in each patient. Studies have shown
various combinations of these to occur in patients with
functional, non-specific, non-allergic GI complaints (2,3).
The worldwide high prevalence of food intolerance/
malabsorption stresses the likelihood of co-occurrence
in patients with rare diseases, too. In conclusion,
functional, non-specific, non-allergic GI symptoms in
these described patients with rare diseases, including
primary epiploic appendagitis, beta-thalassemias minor,
Gullo syndrome and anomaly of the inferior vena
cava, were due to fructose malabsorption, histamine-,
lactose intolerance and H.p. infection. A registered
and experienced dietician was employed to design
an individually-tailored diet which ensured effective
treatments and H.p. infection was accordingly eradicated.
Each patient's tolerance level was considered when
recommending the dietary restrictions for long-term
symptom reduction. Dietary advice ought to include
nutritional variety, ensure alimentary adequacy and cause
negligible impact on the gastrointestinal microbiome.
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