
MAY 2021  I  1

Leader in digital CPD 
for Southern African 
healthcare professionals

CardiovascularEarn 3  
free CEUs

© 2021 deNovo Medica

VV-MEDMAT-40856

Dr Shaelin Govender
Specialist Neurologist 
Kingsway Hospital 
Durban

From clinical hypothesis 
to a diagnosis of Fabry 
disease 

A South African patient case study

Learning objectives
You will learn:

• The clinical manifestations of Fabry disease (FD)

• The significance of the GLA gene mutation and the consequences of reduced levels of 
α-galactosidase A enzyme in FD phenotypes

• Diagnosis and treatment of FD.

Patient: 43-year-old female with no chronic 
comorbid conditions
Clinical presentation 
The patient presented with initial neck 
pain and blurred vision in both eyes, 
followed by pins and needles in the right 
upper limb that thereafter progressed to 
the right lower limb, with the left side of 
the body then becoming similarly involved. 
She did not report any limb weakness or 
bladder symptoms. There is no history of 
trauma or a recent viral illness, and no 
family history of multiple sclerosis.

On examination she had no cranial nerve 
palsies and fundoscopy was normal. She 
had normal tone in all limbs with power 
5/5 and no objective weakness. Sensation 
was normal to all modalities of pinprick 
sensation, light touch, proprioception 
and vibration. Reflexes were present at 
2+ in all limbs and were symmetrical. 
Co-ordination was normal.
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She was subsequently screened for Fabry 
disease (FD), as the cause of her predomi-
nant neuropathic symptoms was not clearly 
evident at this stage. FD was positive for a 
genetic variant of unknown significance, 
Asp313Tyr. A cardiology consultation was 
within normal limits, with no evidence of an 

arrhythmia or cardiomyopathy. A subsequent 
family screening revealed that the patient’s 
mother and brother also tested positive for 
the same variant; the pedigree is depicted 
below. How would you treat and manage this 
patient? 

Based on the above symptoms and normal 
neurological examination, the clinical consid-
erations were a possible cervical myelopathy, 
demyelinating brain disease or a peripheral 
nerve disorder.

She was subsequently investigated in respect 
of the above differential diagnoses:
• Blood workup for neuropathy with 

connective tissue screen, HbA1c, rapid 
plasma reagin, B12, folate, thyroid func-
tion test, serum protein electrophoresis 
and routine basic bloods, which were all 
non-contributory 

• Brain magnetic resonance imaging (MRI) 
showed no evidence of demyelinating 
brain disease; however, it did suggest 
that she had dolichoectasia of the basilar 
artery (Figure 1)

• MRI of the cervical spine showed no evi-
dence of a myelopathy

• A nerve conduction study was normal, 
with no evidence of demyelination, con-
duction block or slowing of impulse

• Lumbar puncture was normal
• Urine showed no proteinuria.

Figure 1. MRI of the brain depicting tortuous basilar artery
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The progressive 
accumulation of 
Gb3 in various 
organs and 
tissues may result 
in neurological, 
cardiac, 
renal, skin, 
ophthalmological, 
cochlear and 
gastrointestinal 
manifestations

Background
FD is a rare X-linked genetic disorder. It is 
a progressive multisystem disease with a vast 
array of potential clinical manifestations. It 
predominantly affects males, but females may 
manifest symptoms due to X-linked inactiva-
tion. Affected males will pass the abnormal 
gene on to all daughters (XX), whereas chil-
dren of female carriers all have a 50% chance 
of inheriting the abnormal gene.

FD is due to a defect on the GLA gene which 
leads to a reduction in α-galactosidase A 

(α-Gal A). The result of this deficiency leads 
to the progressive accumulation of a glyco-
sphingolipid known as globotriaosylceramide 
(Gb3). The progressive accumulation of Gb3 
in various organs and tissues may result in 
neurological, cardiac, renal, skin, ophthalmo-
logical, cochlear and gastrointestinal mani-
festations. Cardiac and renal complications 
have most commonly been reported in the 
literature and are associated with increased 
morbidity and mortality, with a reduction in 
life expectancy. 

Clinical presentation
It is important to note that the phenotypic 
presentation of FD may potentially only be 
related to one organ. Males with the classic 
type 1 phenotype or late-onset type 2 pheno-
type are typically more severely affected than 
females.

The classic type 1 phenotype, usu-
ally in males, has little or no functional 
α-galactosidase activity and this therefore 
results in the accumulation of Gb3 in capil-
laries and small blood vessels, causing the 
major symptoms that occur in childhood 
and adolescence. Symptoms commonly 
include acroparaesthesias, an excruciating 
pain in the hands and feet that occurs in 
response to exercise, fever, fatigue or stress; 

angiokeratomas, which are clusters of red-to-
blue discolourations of the skin commonly 
found on the lower abdomen and genital area; 
anhidrosis or hypohidrosis; gastrointestinal 
symptoms such as abdominal pain, cramping 
and frequent bowel movements in response 
to a large meal; and corneal verticillata, a 
whorl pattern seen on slit-lamp examination, 
but which does not affect vision. With disease 
progression, the cardiac, renal and cerebral 
effects become evident and may include 
arrhythmias, hypertrophic cardiomyopathy, 
end-stage fibrosis, proteinuria, renal failure, 
transient ischaemic attacks (TIAs) and stroke.

The type 2 late-onset phenotype is a result 
of residual α-Gal A activity. These patients 
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FD may mimic 
multiple 
sclerosis lesions 
with multiple 
white matter 
hyperintensities 
on MRI, but 
does not show 
corpus callosum 
involvement or 
enhancement 
with gadolinium

do not exhibit the early manifestations of 
acroparaesthesias, hypohidrosis, angiokerato-
mas and corneal verticillata. They therefore 
have a normal childhood and adolescence, 
and present later on with either renal, cardiac 
or neurological involvement. Specifically 
with regard to neurological presentation, this 
may vary from central to peripheral nervous 

system manifestations, including neuropathic 
pain, stroke and TIA. Females may have a 
more variable course of FD due to random 
X inactivation, ranging from their being 
asymptomatic to being as severely affected as 
classic type 1 males. The clinical presentation 
therefore varies greatly.

Summary of FD clinical manifestations
• Acroparaesthesias
• Anhidrosis or hypohidrosis
• Angiokeratomas
• Gastrointestinal symptoms: abdomi-

nal cramps, diarrhoea, frequent bowel 
movements

• Renal dysfunction ranging from microal-
buminuria to renal failure

• Cardiac involvement: conduction 
defects, arrhythmias, cardiac failure and 
cardiomyopathy

• Stroke/TIA (ischaemic or haemor-
rhagic), predominantly affecting posterior 
circulation

• Corneal verticillata
• Chronic fatigue
• Vertigo.
FD may mimic multiple sclerosis lesions 
with multiple white matter hyperintensities 
on MRI, but does not show corpus cal-
losum involvement or enhancement with 
gadolinium.

Mutations and the controversial D313 mutation 
Hundreds of GLA mutations have been 
identified worldwide to date; these muta-
tions fall into categories of: 1) pathogenic 2) 
benign 3) uncertain clinical significance. It 
is only with more research and further case 
studies and pedigree analysis that an accurate 
understanding of pathogenic and benign 
mutations can be established, especially in the 
South African population. Note that a posi-
tive result must always take into account the 
entire clinical picture and never be viewed in 
isolation.

The D313 mutation has generated much con-
troversy and is currently of uncertain clini-
cal significance. Current data are not locally 
derived and the question remains if  this 

mutation is indeed significant in the South 
African context. Numerous studies have con-
cluded that the D313 mutation is not patho-
genic. However, there are also studies which 
challenge this notion in patients presenting 
with classic severe FD.

As clinicians become more aware of FD, 
more screening will allow for more data to 
be gathered and appropriately analysed. This 
will allow for review of mutations, which can 
sometimes lead to a change in the category of 
a mutation. As is evident in this case study, it 
does seem relevant that three members of the 
family have been affected and it is difficult to 
ignore this finding.

Clinical diagnosis
A clinical diagnosis of type 1 classic FD in 
males can be made upon recognition of the 
characteristic clinical features. Diagnosis in 
type 2 males is often missed until such time 
that cardiac, renal or cerebral involvement 
occurs. It is imperative that young patients 
presenting with the abovementioned clinical 
manifestations are screened for FD; this may 
help the patient to access the required treat-
ment, but can also help potentially affected 

family members who are undiagnosed. In 
males, the diagnosis is confirmed by demon-
strating the α-Gal A enzyme deficiency and 
identifying the specific GLA gene mutation. 
In females, the enzyme levels may range from 
normal to markedly low and it is for this rea-
son that only demonstration of the GLA gene 
mutation is considered accurate as diagnostic 
of FD. The tests are available as dried blood 
spot test kits.
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In a population 
in which the 
prevalence of HIV, 
poorly controlled 
diabetes and 
hypertension 
is so rife, it is 
very difficult 
to pinpoint FD 
from the outset 
as a definite 
cause of clinical 
manifestations. 

Treatment
Management of FD is complex and requires 
a multidisciplinary approach. The corner-
stone of treatment is enzyme replacement 
therapy (ERT) with agalsidase beta, via intra-
venous infusions. The purpose of this therapy 
is to replace the missing enzyme and reduce 

the accumulation of glycolipids. ERT is most 
beneficial in those patients with early disease, 
i.e. before cardiac fibrosis, renal failure or 
stroke occurs. Consultation with the relevant 
speciality will be required depending on clini-
cal presentation, blood results and imaging.

Conclusion
FD has to be considered in all patients, 
whether young or old, even if  only one symp-
tom is present. In a population in which the 
prevalence of HIV, poorly controlled diabetes 
and hypertension is so rife, it is very difficult 
to pinpoint FD from the outset as a definite 
cause of clinical manifestations. However, 
an open mindset to merely consider this will 
change someone’s life forever.

If  it is possible for healthcare professionals to 
identify FD patients and their families early, 
we can ease the burden of suffering on so 
many. We should all take heed of the mes-
sage to screen for FD and always have a high 
index of suspicion and low threshold to test. 
It is for our patients, after all. 

Key learnings

• FD is a rare X-linked genetic disorder, arising from a defect on the GLA gene 

• Numerous clinical manifestations may occur due to progressive accumulation of Gb3 in various organs 
and tissues

• Cardiac and renal complications are associated with increased morbidity and mortality in FD patients

• Diagnosis of FD is confirmed by demonstrating α-Gal A enzyme deficiency and identifying the specific 
GLA gene mutation

• The cornerstone of treatment is ERT and management requires a multidisciplinary approach.
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