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The p.Arg118Cys Variant in the GLA Gene Does
Not Cause Fabry Disease. More Evidence
La variante p.Arg118Cys en el gen GLA no causa enfermedad
de Fabry. Más evidencias
To the Editor,
Fabry disease (FD) is an X-linked disorder caused by mutations
in the GLA gene. This leads to deﬁciency in a-galactosidase A, the
enzyme responsible for degrading certain glycosphingolipids. The
enzyme deﬁciency leads to accumulation of these compounds, in
turn resulting in dysfunction of vital organs (mainly the kidney and
heart) and premature death. Both sexes are affected in similar
proportions, but the disease is usually less serious and presents
later in life in women. FD is classed as a rare disease, with a
frequency of between 1:40 000-1:120 000.1
Diagnosis is challenging and cardiologists are often the ﬁrst to
suspect the disease after patients are referred for investigation of
hypertrophic cardiomyopathy (HCM). The diagnosis is conﬁrmed
by genetic study, which can prompt a family study; however, there
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are genetic variants of doubtful pathogenicity.1 Pathogenicity is,
however, a crucial consideration as enzyme replacement therapy
(ERT) is available but is expensive and not free of complications.
We present the case of a family with FD in which the
p.Arg118Cys variant was demonstrated not to cause the disease,
thus highlighting the need to be alert to other similar variants.
A 45-year-old man with proteinuria since he was 36 years old
and whose renal function was deteriorating underwent a kidney
biopsy. Electron microscopy showed zebra bodies indicative of FD
(Figure A). In view of these ﬁndings, the patient was referred to the
hereditary heart disease unit to complete the study. Echocardiography showed severe left ventricular hypertrophy (LVH) and
electrocardiography revealed short PR interval and LVH (Figure B
and C). A genetic study was conducted by next-generation
sequencing of a panel of 16 genes associated with HCM (including
GLA). The p.Arg118Cys variant was detected, but deletion of exons
3 and 4 (p.Val124_Lys213del) was also present.
The family study (Figure D) found that the patient’s mother also
had HCM and had died of kidney failure at age 64 years. Some family
members were living in another region of Spain, and we therefore

C

B
+ VS d. (2D)
× LVID d. (2D)
LVPW d. (2D)
VS/LVPW (2D)
EDV (2D-Teich)

1.97 cm
4.08 cm
1.72 cm
1.14
73.5 ml

R
P
1.6 3.2
72
BPM

D

I

II

III
III-1

III-2

III-4

III-3

III-5

III-6

III-7

GLA-p.Val124_Lys213Del
(deletion of exons 3 and 4)

GLA-Arg118Cys
IV-1

IV-2

IV

IV-3

Figure. A: Electron microscopy of kidney biopsy with zebra bodies. B: Echocardiogram of the index case with LVH. C: Electrocardiogram of index case with LVH and
short PR interval. D: Family tree; square, male; circle, female; in boldface, phenotype involvement; arrow, proband; diagonal, dead; + red, carrier of exon 3
and 4 deletion; -red, noncarrier of exon 3 and 4 deletion; + blue, carrier of p.Arg118Cys variant; blue, noncarrier of the p.Arg118Cys variant. LVH, left ventricular
hypertrophy.
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Table
Clinical and Genetic Data of the Family Studied
Patient

Sex

p.Arg118Cys
carriers

Deletion
carriers

GLA* Enzyme
Activity
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Diagnosis, y

Cardiac
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Angiokeratomas

Fabry
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+
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–
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+

+
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+

+
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+

+
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–

–

–

–

–

IV:3

M

+

+

0.1

–

–

–

–

–

51

26

4

–, no involvement; +: involvement; F, female; Fabry crisis, urent pain in hands and feet; KF, kidney failure; LVF, left ventricular hypertrophy; M, male; NA, not available;
*
Reference values of activity of a-galactosidase A in dry blood spot test, in mmol/L/h (2.0-11.7).

contacted another hereditary heart disease unit. Five female and
2 male carriers were detected, 1 of them with a 4-year-old boy (the
clinical characteristics are summarized in the Table). All carriers of
the GLA deletion are also carriers of the p.Arg118Cys variant, whereas
noncarriers are not. The family study established that both the
missense variant and the deletion were on the same allele (Figure 1A).
Similar deletions that do not appear in the databases of normal
populations had already been reported in association with FD. The
deletion arises from reordering of repetitive sequences denominated Alu, which are distributed throughout the entire gene. If this
variant were translated, part of the domain where the substrate
binding site is located would be lost, and so the protein would lack
any enzyme activity.
It was previously reported that p.Arg118Cys was responsible
for FD,2 but studies do not conﬁrm family cosegregation and
provide information only on the index case. Furthermore, these
studies are of the Sanger type, and therefore it is not possible to
rule out that undetected deletions were causing the disease with
this method. This limitation is overcome with next-generation
sequencing with the platform that includes study of copy number
variations.
The p.Arg118Cys variant also appears in the normal population:
8 hemizygous men were identiﬁed from a control population in
the Exome Aggregation Consortium database.3 The presence of
the variant in genotype databases of the general population with
a high frequency (in excess of the prevalence of FD in the general
population) supports the lack of pathogenicity of this mutation.
Ferreira et al.4 showed that carriers of the p.Arg118Cys variant
have similar survival to the control population and do not
experience the complications of FD. It is important to highlight
that enzyme activity could be reduced, but residual activity is
probably sufﬁcient for the enzyme to exercise its function, and
therefore this measure should not be used to deﬁne pathogenicity and it certainly should not be used as a criterion for initiating
ERT.
In the family studied, the index case was receiving ERT, and this
treatment was offered to 1 nephew (IV:1) and 1 sister (III:2). The
remaining female carriers were asymptomatic and showed no
signs of the disease. The 4-year-old boy is asymptomatic but is
being closely monitored, given the possibility of starting ERT early
to avoid damage to target organs.
In summary, FD should include differential diagnosis with HCM
and, if indicated, genetic study should be performed with nextgeneration sequencing to detect deletions. The pathogenicity of
some variants previously considered pathogenic should be
questioned in cases such as p.Arg118Cys, if deletions may have

gone undetected and familial cosegregation was not conﬁrmed.
These issues can be overcome by study of the entire family and
appropriate genetic study.5
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Sustained Ventricular Tachycardia After
Thoracic Traumatism in a Patient With Repaired
Tetralogy of Fallot
Taquicardia ventricular sostenida tras traumatismo torácico
en un paciente con tetralogı´a de Fallot corregida
To the Editor,
Most studies assessing the risk of sudden death in patients with
tetralogy of Fallot report a 2% to 3% risk per decade with increased
late mortality after surgical correction1 and correlation with
arrhythmic events. We present the case of a 13-year-old boy
with repaired tetralogy of Fallot, who presented with an episode of
ventricular tachycardia (VT) triggered by chest trauma.
The patient had a history of tetralogy of Fallot and underwent
surgery in 2004, with complete correction by ventriculotomy,
transannular pericardial patch, and closure of the ventricular
septal defect. He had been asymptomatic until he was punched in
the precordial region during a quarrel with some friends. He
presented at the walk-in clinic at his health center with
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palpitations and a feeling of dizziness. A rhythm strip showed
regular wide QRS complex tachycardia, indicating sustained
monomorphic VT (Fig. 1A). Due to clinical deterioration, the
patient was treated with synchronized cardioversion, sinus
rhythm was achieved, and the patient was transferred to our
hospital.
On admission, the patient was asymptomatic and in sinus
rhythm (Fig. 1B). Laboratory tests showed no abnormal ﬁndings.
An echocardiogram showed no signiﬁcant changes compared with
previous studies, a nondilated left ventricle with an ejection
fraction of 68%, no contractile asymmetries, a mildly dilated right
ventricle (RV) with preserved contractility, and severe pulmonary
regurgitation.
During admission, the patient was started on low-dose betablocker therapy and he had no further arrhythmias. The study was
completed with cardiovascular magnetic resonance, showing
dilated RV (RV end-diastolic volume, 210 mL [143 mL/m2],
RV end-systolic volume, 108 mL [74 mL/m2]), RV ejection
fraction 48%, severe grade pulmonary regurgitation (regurgitant
fraction, 43%), and no focal areas of late enhancement in either
ventricle.

Figure 1. A: Rhythm strip at admission, with regular wide QRS complex tachycardia at 300 beats per minute with an inferior axis, consistent with sustained
monomorphic ventricular tachycardia, which reverted to sinus rhythm after synchronized cardioversion. B: Baseline electrocardiogram in sinus rhythm with right
bundle branch block of the bundle of His. QRS width, 154 ms.

