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Earlier in 2019, Professor Mehdi Namdar visited Australia  

for a series of symposia where he presented the topic -  

Separating the zebras from the horses:  Electrocardiographic  

abnormalities and arrhythmia in cardiomyopathies.  

Professor Namdar is an Interventional Electrophysiologist at the 

University Hospital in Geneva, Switzerland and he believes 

whatever happens in the myocardium manifests  

itself on the electrocardiogram (ECG). 

“When we deal with rare  

diseases, especially inherited 

 cardiomyopathies, the  

disease course is always  

the same,” Professor  

Namdar says.  �

........................................................................

 “We start with an early phase  

at birth and during the growing 

process in early childhood and  

adolescence, with some subclinical 

signs. But these signs are  

nonspecific and many of these  

patients are not discovered until 

much later in the disease course.  

However,  recognition of the  

disease is very important at this  

 

 

early stage and our task is to use 

the different modalities we have 

including ECG, echocardiogram, 

patient history and the family 

background to catch patients in 

this diagnostic window.” 
 
�

The value of ECG assessment for early recognition  
and diagnosis of inherited cardiomyopathies 
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�  Professor Namdar then proceeded to highlight the value of common ECG parameters in the diagnosis of patients with 

Fabry disease, amyloidosis, hypertensive heart disease, aortic stenosis and nonobstructive hypertrophic cardiomyopathy.  

The presentation and clinical course of Fabry disease is very heterogeneous. It is an X-chromosome linked lysosomal 

storage disease characterised by a deficient activity, or in most males absence of the enzyme �-galactosidase A (a-Gal 

A) leading to a systemic accumulation of globotriaosylceramide (GL-3; also abbreviated Gb3). Life-threatening  

complications, including renal failure, cardiovascular dysfunction, neuropathy and stroke often occur in the third and 

fourth decade of life. Left ventricular hypertrophy commonly manifests itself at an  

average age of 32 years in men and 40 years in women and life expectancy is  

reduced by an average of 15 years in females and 20 years in males.1 

Fabry disease symptoms can occur before the person is 10 years of age and the mean  

time between the onset of symptoms and a correct diagnosis is frequently over 15  

years, which highlights the importance of increased awareness among physicians.1 

“ECG assessment can be used to identify Fabry disease and other inherited  

cardiomyopathies at an earlier stage of the disease course when patients are more  

likely to derive substantial benefit from enzyme replacement therapy,” Professor  

Namdar says. Common arrhythmia and/or ECG findings in Fabry patients include  

bradycardia and PQ-interval shortening, due to shortening of the P-wave duration.  

Further abnormalities can be PQ-interval prolongation, repolarisation abnormalities  

and atrioventricular block in later stages.1   � 

AV-conduction 
�   PQ “shortening“  

by P wave shortening, AV-Block

Atrium 
�   Bradyarrhythmia, 

impaired HRV, SVES, Aflu, AF

FIGURE 1.   Schematic illustration of the most prevalent conduction abnormalities and arrhythmia 1 

HRV            heart rate variability 

SVES            supraventricular extrasystole 

Aflu            atrial flutter  

AF               atrial fibrillation 

LBBB           left bundle branch block 

RBBB          right bundle branch block 

VES             ventricular extra systole 

NSVT           non-sustained ventricular tachycardia   

sust VT        sustained ventricular tachycardia 

VF               ventricular fibrillation 
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Ventricular depolarization 
�   LBBB/RBBB, pseudoinfarct Q, high voltage, VES, NSVT, sust VT, VF

Ventricular repolarization 
�   Negative ST-T, strain pattern

Adapted from Namdar M. Front Cardiovasc Med  2016; 3:7.Doi:10.3389/fcvm.2016.0007. 



�    ECG changes are also observable in Fabry disease patients at different  

disease stages.  ST- and T-alterations (ST-declines and T-wave inversion) can  

indicate myocardial fibrosis. These alterations are mainly found in the lateral 

leads V5 and V6.1 

“We can use different ECG signs for the distinction between Fabry disease,  

hypertensive heart disease, amyloidosis, aortic stenosis and nonobstructive  

hypertrophic cardiomyopathy. A sign to distinguish Fabry disease is the short PQ 

and repolarisation, which is very often prolonged in other cardiomyopathies. 

The voltage criteria are also important and we can state with diagnostic  

accuracy that the combination of this ECG pattern is able to distinguish  

between Fabry disease and other diseases,” Professor Namdar says. 

There is a high diagnostic performance in combining corrected QT duration 

with PQ interval minus P-wave duration in lead II for the diagnosis of Fabry  

disease and the Sokolow-Lyon index and corrected QT duration for amyloidosis.2  

“A Q-wave is only considered pathological if it is longer than 40 milliseconds or 

the voltage is 25% higher than the following R-wave. As the septum is involved, 

it makes sense that the Q-wave has a higher voltage and duration in cardio-

myopathy patients. The PQ interval minus P-wave duration in lead II is a robust 

measurement with a high diagnostic performance for atrioventricular conduction.  

The ECG finding classically  

associated with cardiac amyloidosis 

(particularly light chain amyloidosis) 

is left ventricular ‘low’ voltage.” 

Based on these parameters  

Fabry disease, amyloidosis and  

nonobstructive hypertrophic  

cardiomyopathy can be  

differentiated from hypertensive 

heart disease and left ventricular 

hypertrophy owing to significant 

aortic stenosis.2 

“The ECG helps ensure diagnoses 

in infiltrative cardiopathies are less 

likely to be missed or delayed by a 

substantial period resulting in the 

delayed initiation of enzyme  

replacement therapy.” 

ECG findings show the sustained 

benefit of enzyme replacement  �  
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FABRYAMYLOIDOSIS

 A 2-step approach and its diagnostic value for recognition of Fabry disease and amyloidosis using simple  

electrocardiographic parameters. Numbers of patients fulfilling the respective criteria are shown in blue boxes.
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FIGURE 2.    Diagnostic algorithm for assessment of Fabry disease and amyloidosis  2 

HHD   hypertensive heart disease 

AS       aortic stenosis 

HC       nonobstruction hypertrophic 
           cardiomyopathy

Fabry  3/17
HHD  4/20
Amyloidosis 11/17
AS  5/20
HC  7/20

Fabry  0/17
HHD  0/20
Amyloidosis 14/17
AS  0/20
HC  0/20

Fabry  14/17
HHD  16/20
Amyloidosis 6/17
AS  15/20
HC  13/20

Fabry  17/17
HHD  1/20
Amyloidosis 0/17
AS  0/20
HC  0/20
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Diagnosing Fabry Disease 
         Professor Mehdi Namdar

�  therapy for Fabry disease with 

the absence of disease progression 

when treatment is initiated at an 

early stage. In fact, the ECG shows 

that rather than being repolar- 

isation abnormalities on their own, 

it is instead a pathological ECG with 

any abnormal finding that bears 

more than an eightfold relative risk 

for cardiac disease progression  

despite simultaneous normal 

echocardiographic findings.3 

“The key message is that any  

ECG abnormality reflects cardiac  

involvement and substantially  

increases the odds for disease  

progression, and is of more value 

than markers such as age or LV 

mass in early stages. The ECG is a 

sensitive tool and a marker for 

treatment response. It can unmask 

a latent cardiac manifestation as 

well as predict the disease outcome 

under enzyme replacement therapy,” 

Professor Namdar says.  � 

 

Test for Fabry disease in your patients with  

left ventricular hypertrophy using a simple blood test  

that is fully funded by Sanofi Genzyme 

Download your blood collection form or request your  

FREE  Dried Blood Spot (DBS) test kit at   

www.sanofigenzymeonline.com.au/pathologyforms/pdf 
 

Test for Fabry disease

           In the early days the major clinical sign for Fabry disease was  

renal failure and this became the most used red flag. The problem with 

a progressive hereditary disease such as Fabry disease is that in the 

beginning the symptoms are non-specific. However, when a patient 

presents with unexplained symptom clusters, like abdominal cramps, 

acroparesthesia or cutaneous manifestations with renal and cardiac 

involvement (prior to manifest organ damage), then it is important to 

think of Fabry disease.  

The ECG can give a physician a very important indication of the  

direction the disease pathology is taking. If you see subtle, unexplained 

signs with the echocardiogram or the MRI, and in particular with the 

ECG, it’s time to think of Fabry or one of the other inherited diseases. 

With this approach, we can shorten the diagnostic delay and treat-

ment gap considerably as the ECG can scan for sophisticated signs of 

cardiac disease before the appearance of hypertrophy. This means we 

have the opportunity to catch and treat Fabry disease patients five or 

even eight years earlier than is currently the case.              

Clinical Signs

“
“

�



Diagnosing Fabry Disease 
Professor Mehdi Namdar

           Red flags for Fabry disease include any sign of a hypertrophic 

heart. A strain pattern on an ECG indicates signs of cardiac involvement  

before you will see this on an echocardiogram or MRI. Other red flags 

are repolarisation abnormalities and ST- and T-alterations (ST-declines 

and T-wave inversion). 

“In the case of younger patients (eg 22 or 25 years of age), ECG 

changes that can’t be explained (where there is no pathological echo 

or other imaging modality) are a red flag that may trigger a further 

diagnosis for Fabry or another disease.  

“Of course, a sign to distinguish Fabry disease is a short PQ but  

unfortunately we don’t often see it (in about 13% of patients). However, 

if you don’t see it, that doesn’t exclude Fabry disease. So the general 

message is ECG abnormalities in any patient who doesn’t have  

structural heart disease should be investigated for Fabry disease. 

 

           In the classical form of Fabry disease, look for angiokeratoma 

(red skin spots) and acroparesthesia (pain in the patient’s fingers or 

feet). Very often a patient will report they have had burning feet for 

years, and also abdominal cramps and skin spots. Depending on their 

age, the patient may describe minor blurred vision and palpitations.  

“For late onset Fabry disease, it is a little more difficult because  

patients don’t present with classical signs. But some patients may 

have a particular sign, such as hypohidrosis, which can be quite  

frequent. You may ask them whether they sweat and they’ll say ‘no,  

I don’t sweat and don’t need to change my socks for two or three 

weeks’. Clinical history of the patient’s mother and father is also very 

important when it comes to inherited disease. 
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           For classical Fabry  

disease, Lyso-GL3 may be a 

helpful parameter to assess  

disease severity and it may be 

helpful as a follow up parameter 

on the treatment. 

For late onset disease, Lyso-GL3 

may be more difficult. For the 

moment, we believe Lyso-GL3  

is more helpful than GL3 on its 

own but not for all forms of the 

disease. 

“The key message  

is that any ECG  

abnormality reflects 

cardiac involvement 

and substantially  

increases the odds for 

disease progression, 

and is of more  

value than markers 

such as age or LV mass 

in early stages.”  

Mehdi Namdar

Red Flags

Fabry Disease Symptoms

Disease 
Progression

“ “

“

““

“
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“We can use different 

ECG signs for the  

distinction between 

Fabry’s disease,  

hypertensive heart  

disease, amyloidosis,  

aortic stenosis  

and nonobstructive  

hypertrophic  

cardiomyopathy.  

A sign to distinguish 

Fabry’s disease is  

the short PQ and  

repolarisation,  

which is very often  

prolonged in other  

cardiomyopathies.”  

Mehdi Namdar


