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Podocytes Globotriaosylceramide Content as a Potential
Biomarker for Early Monitoring the Efficacy of Enzyme
Replacement Therapy in Fabry Disease
have been published [9]. However, there is still no consensus about
the start of ERT, for how long and when to stop it [6]. This could be
explained at least by 1) a huge intra- and interfamilial heterogeneity
of clinical and biological FD presentations even in the presence of the
same mutation, 2) sporadic “de novo” GLA3 mutations in the patients
without any familial evidence of FD (delayed diagnosis) and 3) the
absence of robust biomarker(s) of FD disease activity.
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All these features strongly support the vigilant individual
assessment of each suspected patient and incite to personalized
treatment based on the disease activity. Consequently, they denote
the urgent need for new biomarker(s) for adequate assessment of FD
activity and severity as well as for long follow-up monitoring of ERT
efficacy [9].
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Editorial
Fabry Disease (FD) is an inherited X-linked lysosomial storage
disorder secondary to the mutation of alpha-galactosidase (αGAL)
gene [1]. The αGAL gene impairment results in various defects
of αGAL enzymatic activity ranging from slight decrease of the
amount of enzyme to its complete absence. FD is mainly described
in men. However, women could be also affected, sometimes, with
the same degree of severity. This can be explained by sporadic “de
novo” mutations [2,3] of αGAL or by the inactivation of unaltered
X-chromosome in heterozygous carriers. Therefore, the careful
screening for this disease in all suspected female patients without any
familial context is also strongly suggested (Figure 1) [4].
Despite the fact that the endorsement of the diagnosis is easy,
FD is still under-diagnosed, probably because of very heterogeneous
presentations (Figure 1). In men suspected of FD, the assessment of
αGAL enzymatic activity could be performed in plasma, in circulating
leukocytes and skin fibroblasts [5]. However, in women, additional
genetic testing for αGAL mutation is required [5].
The pathophysiology of FD is only poorly understood until now.
It is well recognized that the disease starts by lysosomal accumulation
of αGAL substrates within the cells of different organs. Intracellular
globotriaosylceramide (GL3) and related neutral glycosphingolipids
inclusions induce adaptive hypertrophy, proliferation and lastly
necrosis of affected cells. Continuous increase in glycosphingolipids
leads finally to tissue interstitial fibrosis resulting in several organs
dysfunction (Figure 1).
It has been reported that early deficient Enzyme Replacement
Therapy (ERT) could impede the progression of GL3 related tissue
damages to devastating stage. However, long-term benefits have
not been established yet [6-8]. ERT [agalactosidase alpha (Replagal
®, Shire HGT, Inc) and agalactosidase beta (Febrazyme ®, GenzymeSanofi Corp)] exists from more than 10 years now and is safe and
well tolerated. Recently, the European recommendations for ERT
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To find the new robust biomarker(s) that will be reliable for FD
activity, with the tools currently used in clinical practice and ERT,
it is entirely reasonable and very tempting to focus on renal tissue
changes. Indeed, renal involvement precedes in general other organs
injury and progressive kidney disease is associated with cardiovascular
morbidity and mortality.
Fabry nephropathy is well described [10,11]. It is characterized
by GL3 intracellular inclusions within the glomerulus in endothelial,
epithelial and mesangial cells as well as in podocytes. Sustained
increase in GL3 depositions induces progressive podocytopathies
resulting in intracellular vacuolization associated with focal and, later,
global foot process effacement and finally total loss of podocytes. The
same GL3 inclusions have also been described in distal, and, less
frequently, in proximal tubular epithelial cells. Within the arterioles
and artery walls, myocytes and endothelial cells, GL3 inclusions
are associated with the hyaline depositions. In the early stage, these
changes are asymptomatic but, if left untreated, they can lead to nonspecific biological manifestations such as (micro) albuminiuria or
hematuria associated or not with Glomerular Filtration Rate (GFR)
decline [5].
New and attractive tools in the every-day clinical management of
FD patients under ERT have been highlighted during the “3th Fabry
disease nephrology experts meeting” happened in Bergen, Norway in
September 2016. Firstly, the podocyturia that could reflect podocytes
regeneration (difficult to prove at this time) and secondly, the
evaluation of lysosomial metabolite lyso-GL3 plasma level. However,
the cut-off of lyso-GL3 and related FD activity was debated. Besides
these both biomarkers, the experts highlighted the crucial importance
of the baseline and follow-up kidney biopsy analyses in FD patients.
The classical assessment of GL3 content by conventional optical
microscope using score proposed by the International Scoring Group
of Fabry Nephropathy estimates the proportion of GL3 inclusions
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Figure 1: The main clinical and biological characteristics of Fabry disease.
GFR: Glomerular Filtration Rate; *: Indicate that this feature is associated with worse prognosis.

within the podocytes. Indeed, previous studies have reported that
podocytes GL3 depositions evaluated by this method were only poorly
affected by ERT contrasting with its rapid clearance form mesangial
and endothelial cells. Therefore, podocytes GL3 deposition clearance
has been suggested to be a very interesting target for ERT efficacy
[12]. Consequently, the question of ERT duration and doses followed
this purpose with the risk of potential serious adverse effects such as
anaphylactic reactions or allo-immunisation with potential risk of
enzyme inefficacy. Morphological data of GL3 related podocytopathy
has been underlined than as a useful and interesting tool to manage
ERT in FD patients and completed the list of 3 new useful biomarkers
in the decision for initiation of ERT.
New electron microscopic stereological method estimating
the average volume of GL3 depositions and volume of podocytes
demonstrated that ERT induces a very significant deposition
removal, reduce the podocytes volume and foot process after at least
11 months of ERT [13]. Besides the evidence that estimation of ratio
vo/vol GL3 content/podocytes is invasive, assessment requiring
the electron microscopy is, without any doubts, a time-consuming
procedure. However, this method also evaluates the exocytosis of GL3
by podocytes, bringing new information on the mechanism of GL3
deposition removal induced by ERT. Consequently, these preliminary
data reporting the usefulness of stereological measurement of GL3
podocytes content as a new biomarker for FD patient’s need to be
further confirmed in larger cohort.
To do this the standardized time schedule of kidney tissue biopsy,
the processing and the storage of kidney tissue samples needs to be
established. Therefore, the patients’ registries as well as international
collaborative networks of reference centers are highly encouraged to
incite collaboration, to establish a comprehensive care plan and to
empower the number of followed patients [14,15].
Summarizing, repeated kidney biopsy is strongly encouraged as
Submit your Manuscript | www.austinpublishinggroup.com

an opportunity to better estimating the balance efficacy-side effects in
patients currently under ERT and to improve our understanding of
initiation and progression mechanisms, at least, of renal involvement
during Fabry disease. The precise GL3 deposition clearance
evaluation is actually possible in specialized centers. Prospective
clinical trials testing ERT and new drugs using the new electron
microscopic stereological tridimensional measurement of podocytes
GL3 content will provided a new insight on induction, progression
and reversibility of podocytopathy in FD.
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