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Summary
Background Fabry disease (FD), also called Anderson–
Fabry disease, is the second most prevalent lysosomal 
storage disorder after Gaucher disease. Gastrointesti-
nal (GI) symptoms are very common among male and 
female individuals, although the age of onset is later 
among female patients. To our best knowledge, exocrine 
pancreatic insu!ciency (EPI) has not yet been studied in 
patients with FD as a possible cause of abdominal com-
plaints. "e aim of our study was to determine whether 
exocrine pancreatic function is impaired in patients with 
FD.

Patients and methods We analysed medical records of 
patients with FD treated in Fabry Center in Slovenj Gra-
dec General Hospital (Slovenian referral centre for FD) 
by the evaluation of the following features: gender, age, 
#rst symptoms before con#rmation of FD diagnosis, time 
interval between #rst symptoms and diagnosis, therapy 
and current abdominal complaints. Diagnosis of FD 
was established by genetic analysis and con#rmation of 
mutation in the !-galactosidase A gene. Faecal elastase-1 
(FE-1) measurements were performed using enzyme-
linked immunosorbent assay and the commercial kit 
ScheBo Biotech, Giessen, Germany.

Results "ere were 28 adult patients (Slovene, Cau-
casians) with known FD included in the study: 12 male 

and 16 female; mean age, 45.6 ± 14.3 (range, 19–75) years. 
Seventeen patients (63 %) were on enzyme replacement 
therapy (ERT). In seven (25.9 %) patients, abdominal 
complaints (diarrhoea, bloating and feeling of sati-
ety) were present before introduction of ERT. In three 
out of these seven patients, abdominal complaints 
resolved after ERT, and in four patients, they were still 
occasionally present. FE-1 was normal in all patients 
(547.9 ± 104.5$µg/g).

Conclusions Our results show that exocrine pancre-
atic function is normal in all patients with FD and is most 
likely not a cause of abdominal complaints in this group 
of patients. Nevertheless, EPI still could not be com-
pletely excluded as an aetiology factor for GI problems 
in patients with FD because all our patients with GI prob-
lems were treated with ERT. "erefore, a potential e%ect 
of ERT on EPI cannot be excluded. Further studies are 
necessary to determine the aetiology, especially in the 
group of naïve male patients.
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Introduction

Fabry disease (FD), also called Anderson–Fabry disease, 
is the second most prevalent lysosomal storage disorder 
after Gaucher disease. Due to mutation on X-chromo-
some, there is decreased or absent activity of lysosomal 
enzyme !-galactosidase A, which leads to accumulation 
of glycosphingolipids within lysosomes of various cell 
types [9].

"e prevalence of FD is estimated to be in the range 
from 1:17,000 to 1:117,000 male individuals in Caucasian 
populations [12, 18, 20]. "e prevalence of FD in Slove-
nia is among the highest in the world and is estimated 
to be approximately 2/100,000 (46 patients discovered 
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in recent years and 39 still alive in the population of 
2,000,000 inhabitants).

Early signs and symptoms of FD involve the nervous 
system, kidneys, heart, skin, eyes and gastrointestinal 
(GI) tract [9].

GI symptoms are very common among male and 
female individuals, although the age of onset is later 
among female patients. According to the data of the 
Fabry Registry, female individuals with FD frequently 
have major organ involvement [25].

Most reports of prevalence of GI symptoms among FD 
patients are based on small cohorts and case reports [7, 
8, 13, 19, 21, 22, 24].

In a large cohort of patients, the overall prevalence of 
GI symptoms was 52 %, with abdominal pain and diar-
rhoea being most frequent [11].

"e pathophysiology of GI symptoms in FD is still not 
fully elucidated. In the absence of in&ammatory activity 
in the intestine, the most probable causes are dysfunc-
tion of enteric neurons, intestinal dysmotility and micro-
vascular changes [11].

To our best knowledge, exocrine pancreatic insu!-
ciency (EPI) has not been evaluated yet in patients with 
FD as a possible cause of abdominal complaints. "e term 
EPI is de#ned as the functional limitation of pancreatic 
enzyme secretion regardless of its cause and could exist 
in association with pancreatic illnesses (chronic pancre-
atitis, hereditary pancreatitis, autoimmune pancreatitis, 
cystic #brosis, pancreatic carcinoma and diabetes mel-
litus) or as a concomitant illness (autoimmunopathy, 
chronic in&ammatory bowel diseases, irritable bowel 
syndrome, viral infections, postoperative abdominal 
conditions and coeliac disease) [14, 15].

"e main clinical consequence of EPI is fat maldiges-
tion and malabsorbtion resulting in steatorrhoea. Other 
symptoms may also include abdominal pain, &atulence 
and weight loss. If left untreated, fat maldigestion may 
lead to low circulating levels of micronutritiens, fat-sol-
uble vitamins and lipoproteins [23].

"e aim of our study was to determine whether exo-
crine pancreatic function is impaired in patients with FD.

Patients and methods

We analysed medical records of patients with FD treated 
in the Fabry Center of Slovenj Gradec General Hospital 
(Slovenian referral centre for FD) by the evaluation of the 
following features: gender, age, #rst symptoms before 
con#rmation of FD diagnosis, time interval between #rst 
symptoms and diagnosis, therapy and current abdomi-
nal complaints.

All patients were invited to participate in a single-
centre prospective study and gave their written informed 
consent. "e study was approved by the National Medi-
cal Ethics Committee of the Republic of Slovenia (No. 
157/02/12 of 26 March 2012).

Diagnosis of FD was established by genetic analysis 
and con#rmation of mutation in the !-galactosidase A 
gene.

Faecal elastase-1 (FE-1) measurements were per-
formed using enzyme-linked immunosorbent assay and 
the commercial kit ScheBo Biotech, Giessen, Germany. 
"e results of FE-1 were presented in µg/g of stool. Levels 
of > 200$ µg/g were considered as normal exocrine pan-
creatic function. Patients sampled a probe of their morn-
ing stool into a labelled stool tube that was transported 
to the central laboratory. In all patients, the stool sample 
was solid.

Results

"ere were 28 adult patients (Slovene, Caucasians) with 
known FD included in the study: 12 male and 16 female; 
mean age, 45.6 ± 14.3 (range, 19–75) years. Seventeen 
patients (63 %) were on enzyme replacement therapy 
(ERT). Mean time between #rst symptoms and con#r-
mation of diagnosis was 18.4 ± 12.7 (range, 1–45) years. 
Seven (25.9 %) included patients (all male) were index 
patients; in all other patients (#ve male and all female), 
diagnosis was made by family screening.

In #ve (18.5 %) patients, #rst symptoms appeared after 
con#rmation of the diagnosis (mean time, 4.2 years), 
while eight (29.6 %) patients were still without any symp-
toms. In seven (25.9 %) patients, abdominal complaints 
(diarrhoea, bloating and feeling of satiety) were pres-
ent before the introduction of ERT. In three out of these 
seven patients, abdominal complaints resolved after ERT, 
and in four patients, they were still occasionally present 
(Table$1). "ere were no patients with abdominal com-
plains who were not receiving ERT. FE-1 was normal in 
all patients (547.9 ± 104.5$µg/g).

Discussion

Some of the symptoms of EPI are also present in patients 
with FD, especially abdominal pain and &atulence. Nev-
ertheless, FE-1 level was normal in all presented patients 
with FD, and therefore EPI was not con#rmed. "e prev-
alence of GI symptoms in the presented cohort of FD 
patients was signi#cantly lower than in previous reports 
[11, 17]. "is di%erence could be attributed to under-
reporting of symptoms and possible selection bias. Mac-
Dermot et al. [17] reported a prevalence of approximately 
70 % in a group of male patients. Gender di%erences in 
the prevalence of GI symptoms were already described 
in patients with FD and also in the general population 
(more common among female individuals) [1, 3, 11].

Ho%mann et al. [11] performed a study on 342 patients 
with FD, with 52 % prevalence of GI symptoms. "e most 
common complaints were abdominal pain, diarrhoea, 
constipation, nausea and vomiting. "e most frequently 
observed combinations in the same study were abdomi-
nal pain and diarrhoea, abdominal pain and nausea, and 
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Conclusions

Our results show that exocrine pancreatic function is 
normal in all patients with FD and is most likely not a 
cause of abdominal complaints in this group of patients. 
Nevertheless, EPI still could not be completely excluded 
as an aetiological factor for GI problems in patients with 
FD, as all our patients with GI problems were treated with 
ERT. "erefore, a potential e%ect of ERT on EPI cannot be 
excluded. Further studies are necessary to determine the 
aetiology, especially in the group of naïve male patients.
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abdominal pain and constipation. GI symptoms in our 
group were the same in all patients: bloating, diarrhoea 
and feeling of satiety (Table$1).

Numerous direct pancreatic function tests were used 
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which is already used in a routine clinical practice, could 
be useful for a de#nitive determination of pancreatic 
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"ere were no naïve male patients included in the 
study. All our patients were on ERT at the time of study. 
In three out of these seven patients, abdominal com-
plaints resolved after ERT, while they were still occasion-
ally present in the remaining four.

Similar positive e%ects of ERT were already reported 
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ably under-recognised manifestation of FD with abdomi-
nal pain and diarrhoea as the leading symptoms. It seems 
that all symptoms are at least partially responsive to ERT. 
EPI determined by FE-1 was not found in our patients 
with FD.

Table 1 Demographic and clinical features of patients with Fabry disease in whom gastrointestinal symptoms were present 
at the time of confirmation of diagnosis

Patient number Gender Age (years) Genotype Interval Symptoms Therapy (years) Current symptoms

1 F 52 pAsn 272 ser ! 2 Bloating, diarrhoea, feeling of satiety 7 Yes

2 M 44 pAsn 272 ser 3 Bloating, diarrhoea, feeling of satiety 10 Yes

3 F 45 pAsn 272 ser 4 Bloating, diarrhoea, feeling of satiety 2 Yes

4 M 51 c.1025G>A 40 Bloating, diarrhoea, feeling of satiety 4 No

5 M 49 Arg 363 Pro 40 Bloating, diarrhoea, feeling of satiety 9 Yes

6 M 48 R227x 1 Bloating, diarrhoea, feeling of satiety 2 No

7 F 74 R227x 1 Bloating, diarrhoea, feeling of satiety 2 No

F female, M male, Interval interval from first symptoms to confirmation of diagnosis, Symptoms gastrointestinal symptoms at the time of diagnosis, Therapy 
duration of enzyme replacement therapy
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