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Fabry disease is an under-recognized X-linked recessive lysosomal storage disorder resulting from
the deficient activity of the enzyme α-galactosidase A (α-Gal A). The first case of Fabry disease in
Slovenia was diagnosed in 1991. This 46 year-old male was referred for dermatologic evaluation of a
purpura on his abdomen. He was being treated for proteinuria and cardiac symptoms. The diagnosis
of angiokeratoma corporis diffusm (Fabry disease) was made clinically and confirmed by demonstra-
tion of deficient leukocyte α-Gal A activity. The patient subsequently developed cerebrovascular symp-
toms, coronary disease, and renal failure, and died from a recurrent myocardial infarction. Family
studies identified several other affected males and carrier female relatives with this X-linked recessive
disorder. This case illustrates the typical multi-manifestations of this inherited disease which now can
be safely and effectively treated by enzyme replacement therapy. Early diagnosis is important for the
most effective treatment of this disease.

Introduction

The German dermatologist, Johannes Fabry and the
English dermatologist, William Anderson, independently
described the first patients with Fabry disease in 1898 (1,
2).  Fabry disease is an X-linked recessive inborn error of
glycosphingolipid catabolism resulting from the deficient
or absent activity of the lysosomal enzyme, α-galactosi-
dase A (α-Gal A) (3, 4). The enzymatic defect leads to
the systemic accumulation of globotriaosylceramide (GL-
3) and related glycosphingolipids in the plasma and in
tissue lysosomes (4).  Males are primarily affected, while

females are carriers who may have clinical manifestations.
In classically affected males, the symptoms usually

become manifest in childhood, with patients typically
presenting with acroparesthesias, burning tingling pains
in the upper and lower extremities. They also experi-
ence episodic attacks of excruciating pain, known as Fabry
crises, which are triggered by fevers, exercise, stress and/
or dramatic changes in the weather. Decreased sweating
(hypohidrosis) or even anhydrosis is also present as are
the typical skin lesions (angiokeratomas) typically present
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on the abdomen, buttocks, flanks, penis, and scrotum.
Young patients also have corneal opacities, postprandial
abdominal cramping, diarrhea, left ventricular hypertro-
phy and proteinuria (4). With advancing age, the pro-
gressive lysosomal GL-3 accumulation, particularly in the
vascular endothelium, leads to renal failure, vascular dis-
ease of the heart and the brain, and premature demise in
the fourth and fifth decades of life (4-6). In the absence of
a previously diagnosed family member, the disease is
often recognized only after patients experience the se-
vere late complications of the disease including cardiac
and renal failure.

Recently, later-onset cardiac and renal variants which
have residual α-Gal A activity have been described. These
variants lack the manifestations which are the hallmarks
of the classic phenotype, including the angiokeratomas,
acroparesthesias, hypohidrosis, and ocular abnormalities.
The variants typically present in the sixth decade of life
or later with renal and/or cardiac disease (7-10).

Affected males with the classic or variant phenotypes
can be reliably diagnosed by the demonstration of mark-
edly deficient α-Gal A activity in plasma, isolated leuko-
cytes, and/or cultured cells (11). Classically affected males

Figure 3. Angiokeratoma Fabry, histopathology
(HE stain, magnification x 200): two angiomas
located subepidermally. The epidermis is thin
and flattened. The corneal layer is moderately
thickened with elements of parakeratosis. Large
vascular spaces containing erithrocytes.

Figure 1. Numerous angiokeratomas in the
inguinal region and on the lower abdomen.

Figure 2. Angiomas and angiokeratomas in the
genital area.
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have essentially no α-Gal A activity, while the cardiac and
renal variants have residual activity due to missense mu-
tations in the α-Gal A gene. Identification of the specific
mutation in the patient’s α-Gal A gene confirms the diag-
nosis. To date, over 400 different α-Gal A mutations caus-
ing Fabry disease have been identified. Most are family-
specific as no common mutations (present in >5% of pa-
tients) have been detected (12). Carrier females for ei-
ther the classic or variant phenotypes have markedly
variable α-Gal A activities because of random X-chromo-
somal inactivation (4) and, therefore, measurement of
plasma and/or leukocyte α-Gal A activity may be mis-
leading. Accurate diagnosis of heterozygous females re-
quires demonstration of the specific family mutation in
the α-Gal A gene (13).

Case report

In May of 1991, a 46-year-old male was admitted to
the Department of Internal Medicine, Slovenj Gradec
General Hospital for evaluation of proteinuria, non-spe-
cific cardiac symptoms, and a possible vasculopathy.
He had reddish macular-papular skin lesions since the
age of 13 years. As a youth, he experienced acroparest-
hesias, joint pains, and did not perspire in hot weather.
There was no known family history of skin lesions.

The patient was referred for a dermatologic exami-
nation. He had diffuse red to blue papules in the glu-
teal, lower abdominal and inguinal regions (Figure 1),
and on the scrotum and penis (Figure 2). In between
the papules were reddish macular lesions. He had simi-
lar lesions around the navel and the nipples; less nu-
merous lesions were also present in the armpits and on
the flexor aspects of the thighs. Lesions were also seen
on his buccal mucosa, upper lip, and his palms and soles.
The history, clinical symptoms and the evolution of the
disorder were consistent with the diagnosis of angio-
keratoma corporis diffusum (Fabry disease).

 Routine hematological tests were normal including
the coagulation profile. Renal function was normal ex-
cept for mild proteinuria, up to 0.46 g/L. Electrocardio-
graphy disclosed a sinusoidal rhythm and concentric
hypertrophy of the left ventricle. Echography also sho-
wed concentric hypertrophy of the left ventricle and
normal systolic activity; the intraventricular septum was
thickened and had an unusual granular structure. Oph-
thalmologic investigation revealed aneurysmal dilata-
tions of the conjunctival vessels, and diffuse corneal
opacities (i.e., corneal verticillata).

Histologic examination of a skin biopsy from the left side
of the abdomen revealed a moderate hyperkeratosis (Fig-
ure 3). In the upper dermis, there were enormously dilated
vessels filled with erythrocytes. Some vessels were sur-
rounded by epithelial sprouts. In the dermis, a moderate
lymphohistiocytic infiltrate was observed. Histologic exami-
nation of the rectal mucosa disclosed no signs of amyloidosis.

These findings were consistent with the diagnosis of
angiokeratoma corporis diffusum (Fabry disease).

Biochemical confirmation of the clinical and histo-
logic diagnoses of Fabry disease was made by determi-
ning the leukocyte α-Gal A activity, which was totally
deficient. The enzyme assay was performed at the In-
stitute for Biochemistry of the Medical Faculty in Zagreb.
Subsequently, the patient’s α-Gal A mutation was iden-
tified as a missense mutation, N272S, the substitution of
a serine for an asparagine residue at amino acid 272 in
the α-Gal A polypeptide (14). Family studies by muta-
tion analysis diagnosed six other affected males from
28 to 57 years old and 10 female carriers (14).

The patient began to experience serious complica-
tions of the disease in 1992, when an ischemic cerebrovas-
cular event occurred with a right-sided palsy, from which
the patient satisfactorily recovered. In 1997, he suffered
a recurrent stroke, causing a left-side palsy. His creatinine
had increased to 170 mmol/L. In January 2000, his pro-
gressive renal insufficiency required chronic hemodialy-
sis. During a hospitalization for hemodialysis, he had a
heart attack, after which paroxysmal atrial fibrillation de-
veloped and he was treated with warfarin (MarivarinR,
Krka). He subsequently suffered from acute cholelithi-
asis and an endoscopic cholecystectomy was performed.
During the following two years, he had three bouts of
bronchopneumonia. In January 2003, an acute myocar-
dial infarction occurred from which he expired at the age
of 58 years.

Discussion

Fabry disease is a rare inborn error of glycosphingo-
lipid catabolism. The incidence of the classic pheno-
type is about 1:40,000 to 1:60,000 males (4, 15), sug-
gesting that in Slovenia there are at least 50 classically
affected males with Fabry disease. The patient reported
here was the first case diagnosed in Slovenia.  Subse-
quent family studies revealed that his mother was a
carrier of this X-linked recessive disorder, and the dis-
ease was diagnosed in four of his brothers and two of his
nephews. In addition, two sisters were identified as car-
riers and all the daughters of the affected males were
obligate carriers of the Fabry gene (14).

Early diagnosis of Fabry disease is important.  Because of
the typical skin lesions, dermatologists are often the first to
make the diagnosis. Prior to 2001, treatment of the disease
was limited to palliative and non-specific treatment of the
renal, cardiac, and cerebrovascular complications. However,
enzyme replacement therapy (ERT) for Fabry disease was
introduced in Europe in 2001. ERT has been shown to clear
the accumulated GL-3 in the blood vessels as well as in the
cells of the heart, kidney, and skin (16-21). Clinically, ERT has
resulted in stabilized renal function, decreased abdominal
cramping, decreased cardiac mass, and markedly improved
quality of life (22-26).
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