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Meeting Summary
Fabry disease, also known as Anderson–Fabry disease, is a rare, inherited 

X-linked	lysosomal	storage	disorder	caused	by	deficient	activity	of	α-galactosidase	
A, due to mutations in the GLA gene. Diagnosis can pose a challenge, particularly 
in females and patients with non-classic or late-onset Fabry disease, given the 
phenotypic heterogeneity and lack of awareness among healthcare providers, 
resulting in delayed diagnosis.

This article provides a review of sessions that took place at the Global Fabry 
Academy 2023, held in-person in Berlin, Germany, in March 2023. The aim of 
the Academy, a Sanofi (Paris, France)-funded medical educational event, was 
to provide insights for healthcare professionals, especially nephrologists and 
cardiologists, to improve the diagnosis and lives of those living with Fabry disease.

During the session ‘Beyond therapeutic goals’, Alberto Ortiz, Professor and Chief 
of Nephrology and Hypertension at the Research Institute of the Jiménez Díaz 
Foundation, Madrid, Spain, proposed an individualised approach to the holistic 
management of both male and female patients with classic Fabry disease to 
ensure definition of appropriate treatment goals and optimisation of long-term 
management. Two concurrent sessions focused on the diagnosis of Fabry 
disease centred on cardiology and nephrology perspectives. Sandra Marques e 
Silva, an echocardiologist at the Instituto Hospital de Base do Distrito Federal, 
Brasilia, Brazil, discussed the importance of genetic testing with next-generation 
sequencing	(NGS)	from	the	cardiology	perspective	in	the	diagnosis	of	hypertrophic	
cardiomyopathy	(HCM)	and	Fabry	disease.	Maurizio	Pieroni,	a	cardiologist	at	the	
San Donato Hospital Arezzo, Italy, discussed the importance of cardiac imaging, 
and reviewed the importance of left ventricular mass index to guide Fabry disease 
diagnosis in patients with unexplained HCM. Liffert Vogt, Professor of Clinical 
Nephrology and Renal Physiology at the University of Amsterdam, the Netherlands, 
discussed the changing prevalence and unknown causes of end-stage kidney 
disease	(ESKD),	proposing	a	role	for	NGS	in	chronic	kidney	disease	(CKD)	in	the	
context of Fabry disease, while Antonio Pisani, Nephrologist at the University 
Federico II of Naples, Italy, considered the significance of parapelvic cysts in the 
diagnosis of Fabry disease.

The plenary session, co-chaired by Christine Kurschat, Professor of Medicine 
at the University of Cologne, Germany, and Christoph Wanner, Professor of 
Medicine and Head of the Division of Nephrology at the University Hospital of 
Würzburg, Germany, featured a discussion with patient representative Natascha 
Sippel-Schönborn who provided a patient’s perspective on Fabry disease, while 
the physicians' perspective presented by Wanner served as a comparison. The 
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Beyond Therapeutic Goals in Patients 
with Classic Fabry Disease

Alberto Ortiz

Fabry disease can present as classic or 
non-classic forms. Classic Fabry disease 
is well defined in males and is associated 
with symptoms such as neuropathic pain, 
gastrointestinal manifestations, hypohidrosis, 
angiokeratoma, and persistent fever starting 
in childhood.1-3 In older male children, 
albuminuria develops (signalling the onset of 
CKD),	progressing	to	proteinuria	and	loss	of	
kidney function, ultimately leading to kidney 
failure. Cardiac disease also develops, and 
cerebrovascular disease may occur.1,2 Kidney 
events usually precede cardiac events in males, 
and a correct understanding of this sequence of 
events facilitates the interpretation of clinical trial 
data (as described below). Thus, the median age 
of kidney failure is similar for males and females 
(40	years),	but	kidney	failure	is	approximately	
20-fold more common in males.1 

Ortiz identified that the symptoms of classic 
Fabry disease in females are highly variable due 
to being “mosaics of Fabry and healthy cells,” 
which may result in some individuals having 
more Fabry cells than others.4 Ortiz stated this 
variability makes it difficult to identify females 
with Fabry disease who require therapy, and 
also to assess the efficacy of therapy in clinical 
trials.4,5 However, at the individual Fabry cell 
level, females are as severely affected as males, 
with the same amount of glycolipids, and, 
according to Ortiz, should receive the same 
intensity of therapy as intended for males with 
the same genetic variant.4,5

The European Fabry Working Group has 
established consensus recommendations for 
assessing and treating Fabry disease.6 Diagnosis 
should be followed by a comprehensive initial 
patient assessment to evaluate organ pathology, 
as well as signs and symptoms such as renal 

(microalbuminuria, proteinuria, and estimated 
glomerular filtration rate), cardiac (left ventricular 
hypertrophy	[LVH],	fibrosis,	and	24-hour	cardiac	
rhythm disturbances), central nervous system 
(white matter lesion, clinical evidence, hearing 
loss), neuropathic pain, and gastrointestinal 
involvement.6 The identification of any one of 
these should prompt therapy initiation. Ortiz 
emphasised that individualised therapeutic 
goals should be established, and personalised 
therapeutic management based on those goals, 
which should be discussed with the patient, 
family, and carers (for paediatric patients).6

Enzyme	replacement	therapy	(ERT)	is	the	
standard treatment for classic Fabry disease. 
There are two preparations of ERT available 
in most countries: agalsidase-α	(0.2	mg/kg	
every other week) and agalsidase-β	(1	mg/
kg every other week), which achieve differing 
intracellular enzymatic activity.7 Ortiz discussed 
evidence from the Canadian Fabry Disease 
Initiative	(CFDI)	comparing	these	two	doses,	
which demonstrated no difference in cardiac or 
neurological events or mortality, stating that the 
study recruited a small fraction of the initially 
planned patients, therefore conclusions cannot 
be reliably drawn.8 Furthermore, there was no 
difference in renal events or kidney function 
in females, but these are uncommon in female 
patients with unselected Fabry disease, even 
among those who have disease manifestations 
severe enough to initiate ERT.8 A key result 
of the trial was a differential impact of the 
agalasidases on the most frequent events, 
which were the kidney events (nephrotic range 
proteinuria, doubling of serum creatinine, or 
kidney failure) in males. Indeed, the incidence 
of kidney events in males randomised to receive 
agalsidase-β was 0.31 events per 100 patient 
months, whereas those receiving agalsidase-α 
was 1.1 events per 100 patient months.8 This 
resulted in an incidence rate ratio of 0.24 
(p=0.006).8 Ortiz indicated that differences in 
kidney outcomes should be considered when 
deciding on the specific Fabry therapy.

conversation brought to light the challenges of diagnosing Fabry disease, particularly in females, 
as	well	as	the	disease’s	impact	on	patients'	quality	of	life	(QoL),	and	the	need	for	holistic	care	and	
psychological support. The session highlighted the importance of a patient-centred approach to 
care for individuals with Fabry disease.
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The recommendations for identifying patients 
with classic Fabry disease include genetic 
screening and assessment of glycolipid burden 
through measuring globotriaosylsphingosine 
(lyso-GL-3).6 Regarding treatment outcome 
assessment, Ortiz suggested moving away from 
repeat	biopsy	and	using	lyso-GL-3	(routine	
monitorisation at baseline, then every 6 months) 
after treatment initiation or switch to evaluate 
longitudinal changes. It is also important to 
monitor neutralising antibodies alongside lyso-
GL-3	levels	in	patients	receiving	ERT.	The	highest	
antibodies against ERT are typically seen in 
male patients with classic Fabry disease and 
truncating genetic variants, i.e., in persons who 
lack endogenous α-galactosidase A. In an open-
label, multicentre, exploratory, Phase IV study, 
switching from agalsidase-α to -β resulted in 
a mean percentage reduction of 40% in lyso-
GL-3	from	baseline	(p<0.001)	after	a	period	of	6	
months (clinical outcomes were not assessed in 
this study).9

For cardiac response, ECG, echocardiogram, 
cardiac MRI, and biomarkers should be assessed, 
with improvements in most measures except 
fibrosis, which should not worsen. For renal 
function, albuminuria should be assessed in mg/g 
or mg/24h, a urinary albumin:creatinine ratio 
>30	mg/g	is	considered	‘the	magic	number’	to	
define kidney disease according to Ortiz, and the 
target should be to lower albuminuria below 30 
mg/g. Estimated glomerular filtration rate should 
also be assessed, whereas proteinuria is not 
a good early marker due to urinary dilution, as 
urine concentration defects are an early feature 
of Fabry disease.10 Additionally, cerebrovascular 
MRI should be performed.6

Treatment and clinical status should be regularly 
monitored, using baseline data for comparison, 
every 6 months to assess whether therapeutic 
goals are being achieved.6 Once therapeutic 
goals for patients with classic Fabry disease 
have been achieved, the next step is maintaining 
disease-specific and concomitant treatments.6 
Ortiz recommended that if therapy is ineffective, 
specific and non-specific therapy may need 
to be adjusted, including the consideration of 
switching therapy to achieve therapeutic goals.6

Ortiz summarised that, once the initial targets 
have been achieved for patients with classic 
Fabry disease, the focus can shift to addressing 

remaining pathological gaps through an 
individualised approach to the holistic  
long-term management.

Ortiz concluded that although the phenotype of 
Fabry disease may vary, the severity of Fabry 
cell involvement is the same in both males and 
females. Therefore, males and females with 
the same genetic variant should receive the 
same intensity of therapy. The earliest objective 
response to therapy is typically a decrease in 
circulating	lyso-GL-3	within	a	few	months.	If	
individualised therapeutic goals are not met, 
it should prompt an early reassessment of the 
therapeutic approach to ensure the best possible 
outcome for the patient.

Fabry Disease Diagnosis in Cardiology

Next-Generation Sequencing  
in Cardiology

Sandra Marques e Silva

In HCM, genetic testing has been shown to have 
a beneficial impact on the diagnosis and clinical 
management, and is a Class I recommendation 
in clinical guidelines.11,12 Marques noted that 
genetic testing plays a crucial role in identifying 
HCM phenocopies and differential diagnoses, 
such as Fabry disease, and family screening and 
cascade testing of family members are crucial 
to identify individuals requiring treatment.12,13 
Marques highlighted that guidelines indicate 
that genetic testing is recommended in 
patients fulfilling diagnostic criteria for HCM 
to enable cascade genetic screening of their 
relatives. If red flags are apparent based on 
clinical manifestations, ECG, cardiac imaging, 
or laboratory findings (Figure 1),	Fabry	disease	
should be considered, and clinicians should 
direct patients to genetic testing.13 Marques 
mentioned that genetic counselling before and 
after testing is recommended.

Marques identified that genotyping is particularly 
necessary for the diagnosis of Fabry disease in 
female patients, as α-galactosidase A enzyme 
activity does not define the disease.13 Genotyping 
can help predict phenotypic expression (classic 
or late-onset), as well as identifying at-risk and 
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asymptomatic carriers, which Marques noted 
helps expedite treatment.14,15 As well as aiding 
decision-making for treatment of the individual, 
genetic testing enables pre-conception genetic 
counselling.15 Marques noted that genotyping is 
necessary to receive treatment in Brazil.

Marques presented four case examples  
(Table 1)	that	demonstrate	the	benefits	of	NGS	
panel testing in cardiology. All patients presented 
with similar symptoms of dyspnoea and thoracic 
pain on exertion, only differing by sex, age, 
and family history. These cases were originally 
identified with HCM and LVH. Various diagnostic 
tests were used, including ECG, echocardiogram, 
MRI, and genotyping. The proposed diagnoses 
included Fabry disease, HCM, or other conditions 
such as Chagas disease or amyloidosis.

Marques noted that without NGS, these patient 
cases would have received various treatments 
for symptoms of heart failure, arrhythmia, 
ischaemia, and embolism risk.16 However, NGS 
allowed for the identification of specific genetic 
mutations that enabled physicians to prescribe 
targeted treatments. The diversity of treatments 
employed following NGS included ERT for late-
onset Fabry disease, heart transplant for Danon 
disease, mavacamten to manage obstructive 
cardiomyopathy, and tafamidis to manage 
amyloidosis, highlighting the value of differential 
diagnoses aided by NGS panels.

Marques concluded by summarising the benefits 
of using NGS panel testing in cardiology for 
faster and more accurate diagnosis, leading to 
better treatment and genetic counselling, stating 
that while physicians try to do their best, “our 
best can be even better if we have the panel.” 

Increasing likelihood of Fabry disease diagnosis from outer and/or brighter to inner and/or darker circles. 

eGFR:	estimate	glomerular	filtration	rate;	GLS:	global	longitudinal	strain;	HFpEF:	heart	failure	 
with	preserved	ejection	fraction;	LGE:	late	gadolinium	enhancement;	LVH:	left	ventricular	hypertrophy;	 
lyso-Gb3:	globotriaosylsphingosine;	NT-proBNP:	N-terminal	pro-brain	natriuretic	peptide;	RVH:	right	
ventricular hypertrophy. 

Adapted from Pieroni et al.13

Figure 1: Red flags in establishing Fabry disease diagnosis.13
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Case Summary of patient characteristics Initial proposed 
diagnosis

Confirmed diagnosis following 
next-generation sequencing 
and treatment approach

A 41-year-old male with a family history of stroke, high 
blood pressure, and unknown cardiomyopathy. The 
patient’s ECG was bradycardic with a short PR interval 
and signs of severe LV overload with preserved 
ejection fraction. The echocardiogram showed LVH 
without obstruction in output flow, with low global 
longitudinal strain with fibrosis basal inferolateral 
portion of the left ventricle confirmed by MRI.

Fabry disease, 
HCM, or 
Chagas disease

Late-onset Fabry disease 
(Arg356Trp)	and	was	
prescribed ERT 

B 23-year-old female with no known family history. 
The patient had signs of LV overload shown by the 
ECG. The echocardiogram demonstrated LVH with 
no obstruction in output flow; low global longitudinal 
strain in the septal, inferior, and apical regions; 
along with hypertrophy of the right ventricle and 
papillary muscle. MRI identified 35% fibrosis of 
the left ventricle that was mesocardiac and, more 
importantly, in the inferior, anterior, and lateral walls.

Fabry disease, 
HCM, or 
Chagas disease

Lysosome-associated 
membrane protein 2 
(Val64Asnfs*11)	and	was	
recommended for heart 
transplant 

C 50-year-old male with Type 2 diabetes and high blood 
pressure. Their family history included diabetes, high 
blood pressure, and a 32-year-old son who had died 
suddenly. The ECG identified a left branch blockage, 
and the echocardiogram demonstrated LVH with 
obstruction in output flow, right ventricle and papillary 
muscle hypertrophy, enlargement of the left and right 
atrium, and mild-to-moderate mitral regurgitation 
due to systolic anterior motion of the anterior mitral 
leaflet. MRI identified 15% fibrosis of the left ventricle 
that was mesocardiac and, more importantly, in the 
basal portion of the left ventricle.

Fabry disease, 
HCM, or 
amyloidosis

Four variants, including cardiac 
myosin binding protein C 
(Gly45*)	and	was	treated	
with mavacamten to manage 
obstructive cardiomyopathy 
(as they did not want surgery), 
along with an implantable 
cardioverter defibrillator

D 92-year-old	male	with	sarcopenia	and	low	blood	
pressure with pre-syncope. They had a history of 
smoking and non-dialytic CKD, as well as a family 
history of diabetes and high blood pressure. Their ECG 
showed signs of first-degree atrioventricular blockage, 
low voltage of the QRS complex, and non-progression 
of the R wave throughout anterior septal wall, 
indicative of ischaemic disease. The echocardiogram 
identified a 35% LV ejection fraction, hypertrophy 
without obstruction in output flow, right ventricle and 
papillary muscle hypertrophy, left and right atrium 
enlargement, mild-to-moderate mitral regurgitation, 
and apical sparing, which Marques identified as a 
red flag. MRI identified LVH with left and right atrium 
enlargement, moderate pericardial effusion, restrictive 
diastolic pattern, and diffuse distribution of the late 
gadolinium enhancement (not ischaemic).

HCM or 
amyloidosis, 
with HCM 
dismissed due 
to their age

Transthyretin (Val142Ile), so 
was given tafamidis to manage 
amyloidosis

CKD:	chronic	kidney	disease;	ERT:	enzyme	replacement	therapy;	HCM:	hypertrophic	cardiomyopathy;	LV:	
left	ventricular;	LVH:	left	ventricular	hypertrophy.	

Medical information provided from Marques e Silva’s patient database with the patients’ authorisation.

Table 1: Summary of clinical cases that underwent cardiological assessment and next-generation  
sequencing to determine diagnosis.

Symposium Review

http://emjreviews.com
https://creativecommons.org/


8 Nephrology  ●  August 2023  ●  Creative Commons Attribution-Non Commercial 4.0

Marques also highlighted the importance of 
HCM and Fabry disease diagnosis, especially in 
females and clinically silent, genetically affected 
family members, allowing for informed decisions 
about patient care.

Role of Left Ventricular Mass 
Index in Unexplained Hypertrophic 
Cardiomyopathy

Maurizio Pieroni

Hypertrophic cardiomyopathy is typically 
characterised by an increased LVM index.17 In 
patients	with	HCM	older	than	35–40	years,	the	
prevalence of Fabry disease is approximately 
0.5–1.0%.11 When considering the differential 
diagnosis of HCM, Pieroni suggests adopting a 
‘cardiomyopathy mindset’.18 This approach can 
help generate suspicion of specific aetiologies 
and identify red flags (Figure 1).13

According to Pieroni, cardiac imaging using 
echocardiography is crucial in the initial 
assessment of HCM with suspected Fabry 
disease, as a more precise diagnosis can be 
made.13,19 Advances in cardiac MRI, specifically 
the use of T1 mapping tools, have changed the 
approach to identifying HCM phenotypes.20,21 
Low T1 values are typically observed in Fabry 
disease, with most patients falling below the 
normal T1 threshold, making it important in 
early diagnosis and screening family members 
for cardiac involvement in Fabry disease.20,21 
Pieroni stated that “T1 is central in the differential 
diagnosis of patients with unexplained ventricular 
hypertrophy,” including late-onset Fabry 
disease or in patients without systematic red 
flags. Therefore, cardiac MRI with T1 mapping 
can identify red flags and direct the physician 
towards genetic testing.

While reducing LVM has historically been the 
primary target for HCM treatment, Pieroni 
argued that the pathophysiology of cardiac 
damage in Fabry disease is more complex 
and involves other mechanisms triggered 
by lysosomal storage, including sarcomere, 
mitochondrial, and ion channel dysfunction, 
apoptosis, and inflammation.13 As a result, 
early initiation of ERT through screening and 
early diagnosis, preventing lysosomal storage 

at an earlier stage, can also prevent other 
manifestations of Fabry disease.13 As an example 
of other disease-modifying treatments in 
cardiomyopathies, Pieroni presented evidence 
that myosin inhibitors target the pathophysiology 
of sarcomeric HCM at a cellular level by reducing 
haemodynamic biomarkers and troponin levels.22 
Pieroni also noted that echocardiography 
may not be reliable in measuring LVM index, 
questioning the reliability of the formula used by 
devices and demonstrating inter-rater variability 
among technical operators.23 Cardiac MRI may 
provide a more comprehensive assessment of 
cardiac effects of treatments allowing a more 
precise measurement of LVM together with 
tissue characterisation.

Pieroni concluded that the focus should not be 
solely on hypertrophy through LVM index for 
diagnosis, prognosis, and assessment of efficacy 
of new treatments in Fabry disease. Instead, 
more complex cardiac endpoints, including 
clinical endpoints, cardiac and Fabry disease-
specific biomarkers, QoL, functional capacity 
testing, and advanced cardiac imaging should  
be used.

Fabry Disease Diagnosis in Nephrology

Next-Generation Sequencing  
in Nephrology

Liffert Vogt

Vogt discussed the potential of identifying 
undiscovered patients with Fabry disease 
within high-risk populations with ESKD. Various 
diagnostic tests are available; however, Vogt 
mentioned they may not be applied to the right 
patients, and misdiagnoses and diagnostic 
delays are common, leading to progressive and 
irreversible organ damage. 24,25 Screening dialysis 
patients for Fabry disease may be ineffective. 
A multicentre, prospective, observational 
cohort study of male patients conducted in 
the	Netherlands	(>18	years	at	time	of	dialysis	
initiation;	N=508)	screened	using	enzymatic	
assay; it only identified one patient with already 
known Fabry disease, and no new previously 
undiagnosed patients.26,27
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Additionally, the prevalence of ESKD is 
changing.28 A Dutch study found that the share 
of primary diagnosis of glomerulonephritis and 
pyelonephritis declined by 5% between 2002 and 
2017, whereas Type 2 diabetes and hypertension 
increased by 3%, and the proportion of cases 
with unknown causes of ESKD increased by 2%.28 
A kidney biopsy and use of electron microscopy 
to confirm Fabry disease nephropathy is often 
required. At high magnification, but preferably at 
electronic microscopy, intralysosomal inclusion 
bodies, indicative of classic Fabry disease, 
can be identified.29 However, Vogt stated 
that kidney biopsy will not be helpful in most 
circumstances, mainly because large scarring 
impairs interpretation, in cases of progressive 
CKD attributed to diabetes, hypertension, or 
nephrosclerosis of unknown cause.

A USA-based primary prevention study identified 
a four-times higher relative risk for ESKD 
associated with hypertension.30 However, the 
crude rate, or absolute risk, was found to be 
“very	low”	(3.4	per	100,000)	according	to	Vogt.30 
Vogt explained that as clinicians are now more 
focused on treating hypertension, this risk is 
likely to be lower. Therefore, hypertension is not 
necessarily a causative factor of ESKD, and Vogt 
questioned whether hypertensive nephropathy 
diagnosis is the best approach to patient care. 
Vogt proposed using NGS to identify whether 
among patients with CKD of unknown causes 
a primary kidney disease (e.g., Fabry disease) 
leading to hypertension may have been missed.

Vogt presented evidence utilising genotyping 
in kidney transplant patients to help identify 
inherited causes of ESKD. In one example, five 
international cohorts of patients with adult-
onset	ESKD	(≥18	years	or	older;	N=5,606)	were	
screened for nephronophthisis-related genes.31 
Of	these,	26	(0.5%)	showed	homozygous	NPHP1 
deletions and only 12% (n=3) were correctly 
diagnosed phenotypic nephronophthisis, whilst 
most	were	another	cause	(88%),	including	CKD	
with	an	unknown	aetiology	(n=11).31 Another 
international study screening 335 patients from 
300 families, identified that among 74 families, 
25% had a causative mutation in one of 20 
known genes associated with steroid-resistant 
nephrotic syndrome.32 The study revealed 
novel	mutations	in	known	genes	(3.7%)	and	
novel	causative	gene	mutations	(28.0%).32 Vogt 
highlighted this information “would be useful 

upfront” considering the clinical consequences of 
other diagnoses in therapy resistance.

A study in two USA cohorts, screening 600 
genes	in	ESKD	(N=3315),	identified	genetic	
diagnostic	variants	in	307	patients	(9.3%),	
including 66 monogenic disorders.33 Patients 
with a given diagnostic category for congenital or 
cystic kidney disease revealed a high proportion 
of diagnostic variants of the gene. However, the 
spectrum of clinical diagnoses was more varied 
for other kidney diagnosis categories.

Vogt described the VARIETY study, an ongoing 
nationwide prospective cohort study in the 
Netherlands of patients with ESKD with 
estimated	glomerular	filtration	rate	<60	mL/
min/1.73m2	at	age	<50	years,	to	determine	
the diagnostic yield of kidney disease (the 
percentage of participants with a genetic 
diagnosis) in clinical practice.34 The study 
includes patients with CKD without a primary 
kidney diagnosis or with unclear diagnosis 
(N=1,000).34 Preliminary data from 340 patients 
(mean age: 45 years; mean age at diagnosis: 34 
years) indicated that approximately one-third 
had a positive family history of kidney disease 
(Vogt,	unpublished	data,	2023).	In	approximately	
40% of cases, a kidney biopsy was performed 
but did not identify the correct diagnosis. The 
only predictor of kidney disease was family 
history, underscoring the significance of 
documenting family history. The study estimated 
that	≥70%	of	patients	had	a	genetic	diagnosis,	
the majority being Alport syndrome and 
nephronophthisis, and one case of Fabry disease 
(Vogt,	unpublished	data,	2023).	This	highlights	
that NGS has clinical consequences for the 
majority	of	patients	(approximately	75%	[Vogt,	
unpublished	data,	2023]),	impacting	pregnancy,	
pre-conception counselling, and genetic family 
screening. Vogt concluded NGS can be valuable 
in CKD diagnosis and has significant clinical 
implications for patients.

Parapelvic Cysts

Antonio Pisani

Over	84%	of	patients	with	Fabry	disease	have	
renal impairment, typically becoming apparent 
in their mid-30s, although it can occur in 
childhood.35-37 In the absence of a specific 
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treatment, renal failure is a major cause of  
Fabry disease mortality, shortening life 
expectancy of males and females by 20 and  
15 years, respectively.36,38

While CKD in Fabry disease accounts for 0.01% 
of ESKD cases in Europe and the USA, the true 
prevalence may be higher, according to Pisani.10 
In a systematic search of dialysis screening 
(N=39,621),	0.23%	of	male	(n=91)	and	0.06%	of	
female	(n=25)	patients	were	positive	for	the	GLA 
gene.39 GLA variants were three-to-four times 
higher	than	expected,	at	0.24%	(95%	confidence	
interval:	0.17–0.32),	with	pathogenetic	mutations	
of	0.14%	(95%	confidence	interval:	0.08–0.20).39

Although the pathogenesis of Fabry disease 
remains complex and not fully understood, the 
lysosomal accumulation of globotriaosylceramide 
(GL-3)	initiates	a	cascade	of	events	leading	
to lysosomal and vascular damage, resulting 
in oxidative stress, inflammation, and immune 
dysfunction.,40–44 These lead to fibrosis and 
renal damage, affecting various renal cell types 
(podocytes, tubular cells, glomerular endothelial, 
mesangial, and interstitial cells).	44-47

Pisani proposed that the presence of parapelvic 
cysts indicates specific renal abnormalities for 
early diagnosis of Fabry disease, before kidney 
damage occurs.48 Parapelvic cysts arise within 
the renal parenchyma adjacent to the renal 
sinus.	They	account	for	2.8–6.0%	of	all	renal	
cysts in adults, but do not correlate with renal 
function or kidney injury, nor increase with 
age.49,50 Pisani pointed out that parapelvic and 
peripelvic cysts are completely different, not 
only due to their localisation, but also for their 
number, dimensions, and origin. Specifically, 
parapelvic cysts are usually single, large cysts, 
whereas peripelvic cysts are more numerous 
and smaller.49,50

Pisani noted that parapelvic cysts had 
previously been associated with Fabry disease 
nephropathy, being more common and appearing 
earlier than in the general population.51-53 A 
seminal study of patients with hemizygous Fabry 
disease	(N=24)	demonstrated	an	increased	
prevalence of parapelvic kidney cysts.54 Pisani 
highlighted that despite the study limitations, 
Fabry disease should be considered in the 
differential diagnosis of patients with multiple 
renal sinus cysts and kidney disease.54

An Italian multicentre, retrospective study 
(N=173)	explored	the	prevalence	of	parapelvic	
cysts using renal ultrasound in patients with 
Fabry disease, who were age-, sex-, and renal 
function-matched with controls.55 The frequency 
of parapelvic cysts was significantly higher in 
patients with Fabry disease (n=50 out of 173 
[29%])	compared	with	controls	(n=2	out	of	173	
[1%];	p<0.001).55 No differences in the presence 
of other renal abnormalities, such as cortical 
cysts, were found.55 Using a more accurate 
ultrasound increased parapelvic cyst detection 
by	14%	(20	out	of	67	to	29	out	of	67).	However,	
58%	(n=93)	had	no	abnormality	detected	
(p>0.05).55 Pisani noted both cortical and 
parapelvic cysts were present at a young age, 
with no difference between sexes.55

Pisani recognised that the exact aetiology and 
mechanisms behind parapelvic cyst formation 
in Fabry disease remain to be elucidated, and 
it is yet to be determined whether parapelvic 
cysts affect storage or vice versa.54,55 
Pisani hypothesised an association with 
glycosphingolipid metabolism.56 Nevertheless, 
Pisani concluded, a high prevalence of parapelvic 
cysts in classic Fabry disease suggests, while 
not considered a pathognomonic sign, their 
presence should prompt nephrologists and 
radiologists to consider Fabry disease.

Heterogeneity of Fabry Disease: 
Managing the Expectations of 
Physicians and Patients

Christine Kurschat, Christoph Wanner, 
and Natascha Sippel-Schönborn

The plenary shared valuable insights on the 
challenges faced by patients with Fabry disease. 
A patient’s journey towards diagnosis can take 
on average 14 years from onset of symptoms 
for males and 16 years for females, resulting 
in therapy delay.57 Kurschat asked Sippel-
Schönborn, who has Fabry disease, about 
their experience, which highlighted the lengthy 
diagnosis process that many female patients 
face. Sippel-Schönborn had initially been 
diagnosed with a heart attack after experiencing 
breathing difficulties and elevated troponin 
values. Ten years prior, Sippel-Schönborn had 
developed heart problems that were unexplained 
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at the time. Their family history revealed their 
father’s hypertension and LVH. When Sippel-
Schönborn informed their physician of their 
father’s renal problems and cause of death (heart 
attack), it raised suspicion about an additional 
underlying cause of their elevated troponin 
values. Sippel-Schönborn was diagnosed with 
Fabry disease at the age of 52 years, which they 
said “made a change” to them.

Fabry disease not only affects vital organs 
such as the heart, kidney, and brain, but also 
impacts QoL.46 Symptoms such as anxiety, 
depression, pain, and reduced wellbeing, may 
often be overlooked by physicians. When asked 
by Kurschat about their experience, Sippel-
Schönborn indicated that issues of pain were 
not taken seriously or were misinterpreted.46,58 
Kurschat asked if they had any recommendations 
for physicians communicating with patients. 
Sippel-Schönborn responded that physicians 
should take patients’ complaints seriously, 
especially in females, when they report 
symptoms that physicians cannot explain, 
and consider their overall wellbeing. Sippel-
Schönborn emphasised the importance of being 
understood after a long period of struggling to 
be diagnosed. Physicians should not dismiss 
symptoms if unrelated to their expertise and 
should try to connect the dots. Wanner stated 
that physicians may not always know what is in 
front of them but have to be careful and follow 
standard operating procedures.

Kurschat noted patients often experience anxiety 
and fear related to their diagnosis, including 
the burden of integrating treatments such as 
ERT infusions into their lives. A meta-analysis 
evaluating the impact of Fabry disease on QoL 
(N=599),	demonstrated	a	reduction	of	QoL	
compared with the general population.58 Kurschat 
also noted that this was impacted by factors 
such as the use of chronic medications and 
the need for recurrent medical appointments. 
Patients may require psychological support, 
which is often insufficient and difficult to access 
in most countries. Kurschat’s opinion was that 
it is often hard for physicians to give support to 
improve QoL. Sippel-Schönborn stated that it 
is important, as a patient, to manage one’s own 
QoL, but they had observed that experiencing 
chronic pain had led to depression, anxiety, and 
further deterioration of QoL in other patients.

The discussion also raised the issue of genetic 
variants of unknown significance. Some gene 
mutations identified in the GLA gene have 
been found to be benign mutations.59 Kurschat 
noted that for some patients who were initially 
diagnosed with Fabry disease, genetic testing 
revealed these polymorphisms. Kurschat stated 
that this caused uncertainty and fear among 
those patients who were hesitant to discontinue 
treatment. Sippel-Schönborn said there was 
a great deal of insecurity among patients who 
come to Fabry disease patient association 
support groups seeking answers and assistance. 
Sippel-Schönborn emphasised the importance 
of ongoing research, discussion, and continued 
support for patients.

Wanner provided the physician’s perspective on 
Fabry disease, suggesting that diagnosis is often 
difficult. Wanner said it is only “relatively easy” 
to diagnose when Fabry disease is suspected 
with unexplained cardiovascular events in 
younger individuals.46 Wanner highlighted that 
physicians struggle with questions about who to 
treat, when to start treatment, which treatments 
to use, the role of genetic variants, and what 
adjunctive therapy and support are available. 
Furthermore, Wanner noted, many symptoms of 
pain experienced by patients may not necessarily 
be due to Fabry disease.46

Wanner highlighted a couple of critical points. 
Firstly, physicians “do not prolong” the patient’s 
journey; instead, they refer the patient as soon 
as they associate the patient’s symptoms with 
disease. However, physicians often do not know 
to where they should refer the patient. Secondly, 
Wanner emphasised the importance of evaluating 
the patient’s family tree, and that it would 
be logical to evaluate more family members 
once an index case is identified.46 However, 
physicians do not always follow this practice, 
as it is a cumbersome and lengthy process 
that is not adequately remunerated. Moreover, 
Wanner agreed that physicians tend to focus on 
clinical events, while other symptoms, QoL, or 
hospital admissions are considered secondary. 
Patients’ overall wellbeing is often seen as the 
patient’s responsibility. Wanner mentioned that 
physicians may use the ‘fire and forget’ concept 
of prescribing treatment and moving on, but 
annual disease progression workup is necessary 
to determine whether more care, adjunctive 
treatment, or supportive treatment is necessary, 

Symposium Review

http://emjreviews.com
https://creativecommons.org/


12 Nephrology  ●  August 2023  ●  Creative Commons Attribution-Non Commercial 4.0

References
1. Ortiz A et al. End-stage renal 

disease in patients with Fabry 
disease: natural history data from 
the Fabry Registry. Nephrol Dial 
Transplant.	2010;25(3):769-75.

2. Patel MR et al. Cardiovascular 
events in patients with Fabry 
disease natural history data from 
the Fabry registry. J Am Coll 
Cardiol.	2011;57(9):1093-9.

3. Luo Y et al. Recurrent fever of 
unknown origin: an overlooked 
symptom of Fabry disease. 
Mol Genet Genomic Med. 
2020;8(10):e1454.

4. Najafian B et al. A novel unbiased 
method reveals progressive 
podocyte globotriaosylceramide 
accumulation and loss with age 
in females with Fabry disease. 
Kidney	Int.	2022;102(1):173-82.

5. Mauer M et al. Mosaicism of 
podocyte involvement is related 
to podocyte injury in females 
with Fabry disease. PLoS One. 
2014;9(11):e112188.

6. Germain DP et al. An expert 
consensus on practical clinical 
recommendations and guidance 
for patients with classic Fabry 
disease. Mol Genet Metab. 
2022;137(1-2):49-61.

7. Ortiz A, Sanchez-Niño MD. Enzyme 
replacement therapy dose and 
Fabry nephropathy. Nephrol Dial 

Transplant.	2018;33(8):1284-9.

8.	 Sirrs SM et al. P373. Differential 
effects of agalsidase alfa 
and agalsidase beta in Fabry 
outcomes: 10 year outcomes 
from the Canadian Fabry Disease 
Initiative. J Inherit Metab Dis. 
2018;DOI:10.1007/s10545-018-
0233-9.

9.	 Goker-Alpan O et al. Reduction of 
plasma globotriaosylsphingosine 
levels after switching from 
agalsidase alfa to agalsidase beta 
as enzyme replacement therapy 
for Fabry disease. JIMD Rep. 
2016;25:95-106.

10. Torra R. Renal manifestations in 
Fabry disease and therapeutic 
options. Kidney Int Suppl. 
2008;74(111):S29-32.

11. Elliott PM et al. 2014 ESC 
Guidelines on diagnosis and 
management of hypertrophic 
cardiomyopathy: the Task Force 
for the Diagnosis and Management 
of Hypertrophic Cardiomyopathy 
of the European Society of 
Cardiology	(ESC).	Eur	Heart	J.	
2014;35(39):2733-79.

12. Maron BJ et al. Diagnosis and 
evaluation of hypertrophic 
cardiomyopathy: JACC state-of-
the-art review. J Am Coll Cardiol. 
2022;79(4):372-89.

13. Pieroni M et al. Cardiac 
involvement in Fabry disease: 

JACC review topic of the week. J 
Am	Coll	Cardiol.	2021;77(7):922-
36.

14. Nowak A et al. Fabry disease 
genotype, phenotype, and 
migalastat amenability: insights 
from a national cohort. J Inherit 
Metab	Dis.	2020;43(2):326-33.

15. Oliveira JP, Ferreira S. Multiple 
phenotypic domains of Fabry 
disease and their relevance for 
establishing genotype- phenotype 
correlations. Appl Clin Genet. 
2019;12:35-50.

16. Ammirati E et al. Pharmacological 
treatment of hypertrophic 
cardiomyopathy: current practice 
and novel perspectives. Eur J 
Heart	Fail.	2016;18(9):1106-18.

17. Nishimura RA et al. Cardiology 
patient page. Hypertrophic 
cardiomyopathy: a patient 
perspective. Circulation. 
2003;108(19):e133-5.

18.	 Olivotto I et al. Genetic causes 
of heart failure with preserved 
ejection fraction: emerging 
pharmacological treatments. Eur 
Heart	J.	2023;44(8):656-67.

19.	 Lillo R et al. Echocardiography 
in Anderson-Fabry disease. Rev 
Cardiovasc	Med.	2022;23(6):201.

20. Sen-Chowdhry SS et al. Update on 
hypertrophic cardiomyopathy and 
a guide to the guidelines. Nat Rev 

Reporting suspected adverse reactions after authorisation of the medicinal product is 
important. It allows continued monitoring of the benefit/risk balance of the medicinal 
product. Healthcare professionals are asked to report any suspected adverse reactions via 
the Yellow Card Scheme at: http://www.mhra.gov.uk/yellowcard or search for MHRA Yellow 
Card in the Google Play or Apple App Store. For non-UK HCPs, suspected adverse reactions 
should be reported via national reporting system in country of practice.

Prescribing information for Sanofi B.V. products mentioned in this article:  
Fabrazyme (agalsidase beta) can be found here. Always consult local prescribing 
information in country of practice as information may vary.

Compliance	number:	MAT-GLB-2303028-1.0	–	07/2023

as recommended by international guidelines.46 
Wanner also noted the importance of registering 
patients with Fabry disease with a specialist 

centre that can provide annual care through a 
multidisciplinary team.59

Symposium Review

http://emjreviews.com
https://creativecommons.org/
http://www.mhra.gov.uk/yellowcard
https://www.ema.europa.eu/en/documents/product-information/fabrazyme-epar-product-information_en.pdf


Creative Commons Attribution-Non Commercial 4.0  ●  August 2023  ●  Nephrology 13

Cardiol.	2016;13(11):651-75.

21. Sado DM et al. Identification 
and assessment of Anderson-
Fabry disease by cardiovascular 
magnetic resonance noncontrast 
myocardial T1 mapping. 
Circ Cardiovasc Imaging. 
2013;6(3):392-8.

22. Olivotto I et al. Mavacamten 
for treatment of symptomatic 
obstructive hypertrophic 
cardiomyopathy	(EXPLORER-
HCM):	a	randomised,	double-blind,	
placebo-controlled, phase 3 trial. 
Lancet.	2020;396(10253):759-69.

23. Barbieri A et al. Echocardiographic 
left ventricular mass assessment: 
correlation between 2D-derived 
linear dimensions and 
3-dimensional automated, machine 
learning-based methods in  
unselected patients. J Clin Med. 
2021;10(6):1279.

24. Ӧqvist	B	et	al.	Nephropathy	in	
Fabry disease: the importance 
of early diagnosis and testing in 
high-risk populations. Nephrol Dial 
Transplant.	2009;24(6):1736-43.

25. Desnick RJ et al. Fabry disease, an 
under-recognized multisystemic 
disorder: expert recommenda-
tions for diagnosis, management, 
and enzyme replacement therapy. 
Ann	Intern	Med.	2003;138(4):338-
46.

26. Linthorst GE et al. alpha-
Galactosidase A deficiency in 
Dutch patients on dialysis: a critical 
appraisal of screening for Fabry 
disease. Nephrol Dial Transplant. 
2003;18:1581-4.

27. Termoshuzien F et al. Relative 
contribution of residual renal 
function and different measures 
of adequacy to survival in 
hemodialysis patients: an analysis 
of the Netherlands Cooperative 
Study on the Adequacy of Dialysis 
(NECOSAD)-2.	J	Am	Soc	Nephrol.	
2004;15(4):1061-70.

28.	 Nefrovisie. Nefrodata. 2021. 
Available at: https://www.
nefrovisie.nl/nefrodata/. Last 
accessed: 20 March 2023.

29.	 Oosterveld MJS et al. The 
zebra among horses: extensive 
abnormalities in a kidney biopsy 
without clinical signs of kidney 
disease. Fabry's disease. Neth J 
Med.	2014;72(6):331-5.

30. Klag MJ et al. Blood pressure and 
end-stage renal disease in men. N 
Engl	J	Med.	1996;334(1):13-8.

31. Snoek R et al. NPHP1 
(Nephrocystin-1)	gene	deletions	
cause adult-onset ESRD. J Am Soc 
Nephrol.	2018;29(6):1772-9.

32. Warejko JK et al. Whole exome 
sequencing of patients with 
steroid-resistant nephrotic 
syndrome. Clin J Am Soc Nephrol. 
2018;13(1):53-62.

33. Groopman EE et al. Diagnostic 
utility of exome sequencing for 
kidney disease. N Engl J Med. 
2019;380(2):142-51.

34. de Haan A et al. Diagnostic yield 
of massively parallel sequencing 
in patients with chronic kidney 
disease of unknown etiology: 
rationale and design of a national 
prospective cohort study. BMJ 
Open.	2022;12(4):e057829.

35. Beck M et al. Fabry disease: 
overall effects of agalsidase 
alfa treatment. Eur J Clin Invest. 
2004;34(12):838-44.

36. MacDermot KD et al. Anderson-
Fabry disease: clinical 
manifestations and impact of 
disease in a cohort of 60 obligate 
carrier females. J Med Genet. 
2001;38(11):769-75.

37. Ries M et al. Enzyme-replacement 
therapy with agalsidase alfa in 
children with Fabry disease. Ped-
riatics.	2006;118(3):924-32.	

38.	 Branton MH et al. Natural history 
of Fabry renal disease: influence 
of alpha-galactosidase A activity 
and genetic mutations on clinical 
course. Medicine (Baltimore). 
2002;81(2):122-38.

39.	 Capuano A et al. Identifying Fabry 
patients in dialysis population: 
prevalence of GLA mutations by 
renal	clinic	screening,	1995-2019.	J	
Nephrol.	2020;33(3):569-81.	

40. Waldek S, Feriozzi S. Fabry 
nephropathy: a review - how can 
we optimize the management of 
Fabry nephropathy? BMC Nephrol. 
2014;15:72.

41. Trimarchi H et al. Copious 
podocyturia without proteinuria 
and with normal renal function 
in a young adult with Fabry 
disease. Case Rep Nephrol. 
2015;2015:257628.

42. Remuzzi G, Bertrani T. 
Pathophysiology of progressive 
nephropathies. N Engl J Med. 
1998;339(20):1448-56.

43. Biancini GB et al. 
Globotriaosylceramide is 
correlated with oxidative stress 
and inflammation in Fabry patients 
treated with enzyme replacement 
therapy. Biochim Biophys Acta. 
2012;1822(2):226-32.

44. Mauhin W et al. Innate and 
adaptive immune response 
in Fabry disease. JIMD Rep. 

2015;22:1-10.

45. Weidemann F et al. Fibrosis: a 
key feature of Fabry disease with 
potential therapeutic implications. 
Orphanet	J	Rare	Dis.	2013;8:116.

46. Germain DP. Fabry disease. 
Orphanet	J	Rare	Dis.	2010;5:30.

47. Alroy J et al. Renal pathology in 
Fabry disease. J Am Soc Nephrol. 
2002;13(Suppl	2):S134-8.

48.	 Riccio E et al. Early biomarkers 
of Fabry nephropathy: a review 
of the literature. Nephron. 
2019;143(4):274-81.

49.	 Amis Jr ES, Cronan JJ. The renal 
sinus: an imaging review and 
proposed nomenclature for sinus 
cysts.	J	Urol.	1988;139(6):1151-9.

50. Capuano I et al. Therapeutic 
advances	in	ADPKD:	the	future	
awaits.	J	Nephrol.	2022;35(2):397-
415.

51. Sayer JA et al. Parapelvic 
cysts leading to a diagnosis 
of Fabry disease. Kidney Int. 
2008;74(10):1366.

52. Pisani A et al. Simultaneous 
multicystic kidney and Anderson-
Fabry disease: 2 separate entities 
or same side of the coin. J 
Nephrol.	2011;24(6):806-8.

53. Glass RBJ et al. Fabry disease: 
renal sonographic and magnetic 
resonance imaging findings in 
affected males and carrier females 
with the classic and cardiac variant 
phenotypes. J Comput Assist 
Tomogr.	2004;28(2):158-68.

54. Ries M et al. Parapelvic kidney 
cysts: a distinguishing feature with 
high prevalence in Fabry disease. 
Kid	Int.	2004;66(3):978-82.

55. Pisani A et al. Parapelvic cysts, 
a distinguishing feature of renal 
Fabry disease. Nephrol Dial Trans-
plant.	2018;33(2):318-23.

56. Rabbo MA et al. Sphingolipid 
lysosomal storage diseases: from 
bench to bedside. Lipids Health 
Dis.	2021;20(1):44.

57. Reisin R et al. Time delays in 
the diagnosis and treatment of 
Fabry disease. Int J Clin Pract. 
2017;71(1):e12914.

58.	 Arends M et al. Quality of life in 
patients with Fabry disease: a 
systematic review of the literature. 
Orphanet	J	Rare	Dis.	2015;10:77.

59.	 Ortiz A et al. Fabry disease 
revisited: Management and 
treatment recommendations for 
adult patients. Mol Genet Metab. 
2018;123(4):416-27.

Symposium Review

http://emjreviews.com
https://creativecommons.org/

