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Ventricular fibrillation associated with

vasospastic angina pectoris in Fabry disease:

a case report
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Background Fabry disease (FD) is an X-linked lysosomal storage disorder resulting from a deficiency in alpha-galactosidase
A. The major causes of death due to cardiac complications include life-threatening arrhythmias. In addition,
life-threatening arrhythmias may be related to myocardial fibrosis assessed by late gadolinium enhancement
(LGE).

...................................................................................................................................................................................................
Case summary A 43-year-old man with sinus bradycardia and left ventricular hypertrophy was referred to our cardiology depart-

ment. Family history includes unexplained hypertrophy and sick sinus syndrome in mother. Additionally, his plasma
alpha-galactosidase A activity was low. He was subsequently diagnosed with FD. Enzyme replacement therapy using
1.0 mg/kg agalsidase-b was initiated. During the fifth administration, he developed ventricular fibrillation (VF).
Electrocardiography conducted immediately before VF revealed ST elevation in the inferior leads with
reciprocated ST depression. Cardiac magnetic resonance imaging showed no LGE in the myocardium. Coronary
angiography showed no organic stenosis; moreover, coronary spasms were induced by an intracoronary acetylcho-
line injection. Ventricular fibrillation was not observed as the patient received calcium antagonists.

...................................................................................................................................................................................................
Discussion This report suggests that vasospastic angina pectoris is associated with life-threatening arrhythmias in patient with

FD without LGE.
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Introduction

Fabry disease (FD) is an X-linked lysosomal storage disorder caused
by the deficiency of alpha-galactosidase A. The intracellular storage of
globotriaosylceramides (GL-3) in various tissues and organs leads to
a multisystemic disease that affects the kidneys, nervous systems, and
heart.1 Cardiac involvement is common in FD and manifests as

Learning points

• Vasospastic angina pectoris could be associated with VF devel-
opment in patients with FD without late gadolinium enhance-
ment who experienced unexplained VF.

• Spasm provocation test may be considered if patients with FD
experience idiopathic VF.
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ventricular hypertrophy, systolic and diastolic dysfunctions, and con-
duction disturbances.2 Meanwhile, some patients with FD were
reported to have vasospastic angina pectoris (VSA) without organic
stenosis of the coronary artery.3,4 The major causes of death due to
cardiac complications in FD are life-threatening arrhythmias such as
ventricular tachycardia (VT) and ventricular fibrillation (VF). In
addition, myocardial fibrosis assessed by late gadolinium enhance-
ment (LGE) using cardiac magnetic resonance imaging (MRI) was sug-
gested to be associated with life-threatening arrhythmias in patients
with FD.5

Herein, we present the case of VF associated with VSA in a patient
with FD.

Timeline

Case presentation

A 43-year-old man was referred to our cardiology department for
the evaluation of abnormal 12-lead electrocardiogram (ECG) find-
ings. Electrocardiogram showed sinus bradycardia, high voltage in the
left precordial leads, and inverted T waves in the inferolateral leads.
PR interval, QRS duration, and axis were within normal range.
Despite the symptoms of dizziness, the patient had not sought a med-
ical opinion. He suffered from meningitis at 15 years of age and could
barely hear with his right ear since then. He had no history of smok-
ing. His mother had unexplained left ventricular hypertrophy, and a
pacemaker was implanted for sick sinus syndrome. She died of heart
failure a few years before the patient presented to our hospital.
Clinical cardiac evaluation of the patient revealed a regular heart rate
of 38 b.p.m., normal heart sounds, and no murmurs. Arterial blood
pressure was 102/77 mmHg. Chest X-ray showed normal cardio-
thoracic ratio and no pulmonary oedema. Echocardiography showed
normal ventricular systolic and diastolic function (left ventricular ejec-
tion fraction: 65%, E/A ratio: 1.8) and apical hypertrophy (maximal
wall thickness: 16 mm) (Figure 1). The obstruction of left ventricle and
valvular abnormalities were not shown. Laboratory examination
revealed almost normal findings; however, proteinuria was noted.

Coronary angiography showed no organic stenosis. Holter ECG
revealed sinus arrest for >5 s, which was associated with pre-
syncopal symptoms. Therefore, he was diagnosed with sick sinus syn-
drome, for which a dual-chamber pacemaker was implanted. Based
on family history, a hereditary cardiac disease was suspected.
However, his plasma alpha-galactosidase A activity had decreased
(0.5 nmol/h/mL) compared with the normal value of >4.0 nmol/h/mL.
Endomyocardial biopsy assessed using an electron microscope
revealed lamellate deposits within cardiomyocytes. Renal biopsy
revealed GL-3 deposits in the endothelial cells of glomeruli. The pa-
tient also exhibited a missense mutation of GLA genes in exon 7 that
leads to an arginine-to-glutamine (R342Q) missense mutation. Thus,
he was diagnosed with FD. He did not have the other involvement of
FD. Enzyme replacement therapy (ERT; agalsidase-b: 1.0 mg/kg: the
mice recombinant form) was then initiated.

After the second administration of ERT, he developed a low-grade
fever. After administering an antipyretic before next ERT, his fever
subsided. Antibody analysis revealed an immunoglobulin-G, not
immunoglobulin-E, for agalsidase-b. During the fifth administration of
ERT, he suddenly experienced cardiopulmonary arrest.
Electrocardiogram showed VF. Cardioversion was immediately initi-
ated, and he was resuscitated.

Because the patient was unconscious after resuscitation, respira-
tory care using mechanical ventilator and target temperature man-
agement (TTM) at 35�C were performed. However, the target
temperature was changed from 35�C to 36�C and was managed
using percutaneous cardiopulmonary system because of the subse-
quent episode of VF storm. The 12-lead ECG obtained just before VF
showed ST elevation in leads II, III, and aVF (Figure 2). Ventricular
paced beats were increased because the mechanism of VF develop-
ment was R on T in ECG monitor. He was confirmed to have no
neurological sequelae after TTM, and there was an upgrade to an
implantable cardiac defibrillator (ICD) for secondary prevention.
Cardiac MRI, performed to assess myocardial fibrosis, revealed no
LGE in the myocardium (Figure 3). He underwent ERT (0.2 mg/kg
agalsidase-a: the human recombinant form) again 2 months after the
first VF development. He exhibited no infusion-associated-reaction.
However, VF developed at midnight and was defibrillated by ICD.
Coronary angiography was performed again because the ECG
obtained before VF was suspected to show ischaemic ST-T changes.
The patient had no organic stenosis in the coronary artery; however,
spasms were induced following intracoronary acetylcholine injection
(50–100 lg) in segments 1, 4, 6, 8, and 11 of the coronary artery
(Figure 4). The patient had never had chest pain before then, but dil-
tiazem (100 mg once a day) was administered. Ventricular fibrillation
did not develop since then.

Discussion

This case report suggests that VSA is associated with VF in patients
with FD without LGE.

Patients with FD developed several arrhythmias, and most of them
died owing to cardiac complications.6 Takenaka et al.7 reported ven-
tricular arrhythmias in patients with terminal-stage cardiac FD;
autopsies revealed marked fibrosis in the thinned base region of the

October 2016 Diagnosis of sick sinus syndrome and apical

hypertrophy

December 2016 Pacemaker implantation

August 2017 Diagnosis of Fabry disease

January 2018 Initiation of enzyme replacement therapy (ERT)

March 2018 Development of ventricular fibrillation (VF) during

the administration of ERT

Electrocardiogram obtained just before VF showed

J-point elevation in the inferior leads

May 2018 Implantation of implantable cardiac defibrillator

August 2018 Diagnosis of vasospastic angina pectoris
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left ventricular posterior wall. Weidemann et al.8 detected VT in
patients with FD and LGE using cardiac MRI. LGE enables to identify
focal myocardial fibrosis. However, recent research shows the useful-
ness of native T1 mapping to detect diffuse myocardial fibrosis in
patients with dilated cardiomyopathy.9 In this case, native T1 mapping

was not performed, and focal myocardial fibrosis was absent because
LGE was not detected on cardiac MRI.

Therefore, VT, which frequently originated at the site of focal myo-
cardial fibrosis was not associated with malignant arrhythmia in this
case. ST-T changes were observed during right ventricular pacing.

Figure 1 Echocardiography revealed left ventricular apical hypertrophy in two- and four-chamber apical views (yellow arrows).

Figure 2 (A) At baseline, electrocardiogram was obtained during right ventricular stimulation. (B) Electrocardiogram obtained just before ventricu-
lar fibrillation showed ST-elevation in the inferior leads and reciprocated ST depression in leads I, aVL, and V6 (arrows). (C) Before the onset of ven-
tricular tachycardia, monitoring electrocardiogram showed marked ST elevation (broad arrows).

VF associated with vasospastic angina pectoris in FD 3



Figure 3 Cardiac magnetic resonance imaging showed left ventricular apical hypertrophy and the absence of late gadolinium enhancement in
short-axis view.

Figure 4 (A, B) No significant coronary stenosis was found in the right and left coronary arteries in control coronary angiography. (C, D) Coronary
artery spasms were induced following intracoronary acetylcholine injection in the right and left coronary arteries (red arrows).

4 K. Kodama et al.
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..However, ECG obtained before VF revealed ST elevation in the in-
ferior leads and reciprocated ST depression in leads I, aVL, and V6
compared with those obtained through ECG of baseline observed
during right ventricular pacing and were believed to reveal myocar-
dial ischaemia. Transmural voltage gradients between the epicardium
and endocardium caused by this myocardial ischaemia owing to VSA
were believed to increase ventricular vulnerability and cause VF de-
velopment. Cooling during TTM might be a provocative factor of
coronary vasospasm and result in VF storm. The patient had
immunoglobulin-G for an agalsidase-b. An allergic reaction could not
induce VF because VF had developed when agalsidase-b was not
administered, and the ICD had once defibrillated after restarting ERT
with agalsidase-a for which the patient showed no allergic reaction.
Moreover, the presence of immunoglobulin-E for agalsidase-b, asso-
ciated with anaphylactic shock, was not reported.

Some patients with FD without organic stenosis of the coronary
artery have angina.2 Chimenti et al.10 suggested the significance of
narrowed intramural coronary arteries owing to hypertrophy in
patients with FD accompanied by angina without organic stenosis on
coronary angiography. Some patients with FD have VSA because GL-
3 deposits in the endothelial cells of myocardial capillaries may induce
excessive vasoconstriction.

In this report, although the patient had FD without LGE, he had
VSA, which could be associated with VF. These findings suggest the
importance of examining VSA in patients with FD without LGE.
Further reports should be accumulated to determine how often
patients with FD have VSA and how frequently VF develops in
patients with FD and VSA.

Conclusion

Vasospastic angina pectoris should be considered in patients with FD
without LGE who experience unexplained VF.
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