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Abstract Anderson-Fabry disease is the second most common lysosomal storage disease
after Gaucher disease. It is an X-linked lysosomal disorder that causes a deficiency in alpha-
galactosidase, leading to the accumulation of globotriaosylceramide (Gb3) in the lysosomes
of different cells, producing renal, cardiac and neurological deficits that can lead to an early
death. The renal histologic analysis, applied using a standardised rating system, is useful for
initiating enzyme replacement therapy and for assessing the prognosis. In this article we classify
the histologic lesions found in light and electron microscopy in renal biopsies of patients with
Anderson-Fabry disease, using the scoring system for renal pathology in Fabry disease: Report
of the International Study Group of Fabry Nephropathy (ISGFN). More than half of the cases did
not present any change in the clinical and laboratory assessment at the time of the biopsy; nev-
ertheless there were changes in the light and electronic microscopy findings. The information
from the renal biopsy is an early indicator of renal damage, even without proteinuria and with
preserved renal function.

© 2016 Sociedad Médica del Hospital General de México. Published by Masson Doyma México
S.A. This is an open access article under the CC BY-NC-ND license (http://creativecommons.
org/licenses/by-nc-nd/4.0/).

Hallazgos histopatolagicos en biopsias renales en enfermedad de Fabry-Anderson.
Serie de casos

Resumen La enfermedad de Fabry-Anderson es la segunda enfermedad de depdsito lisosomal
mas frecuente después de la enfermedad de Gaucher. Es un desorden ligado a X, que causa
deficiencia de a-galactosidasa, dando la acumulacion de globotriaosilceramida (Gb3) dentro de
los lisosomas de diversas células, lo que conduce a un deterioro renal, cardiaco y neurologico,
que puede llevar a la muerte temprana. El analisis histologico renal, aplicado a un sistema
de puntuacion estandarizado, es (til para el inicio de la terapia de sustitucion enzimatica y
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la evaluacion del pronodstico. En este trabajo se clasificaron las lesiones histoldgicas encon-
tradas en la microscopia de luz y la microscopia electronica, en biopsias renales de pacientes
con enfermedad de Fabry-Anderson, utilizando el Sistema de Puntuacion de Patologia Renal
en Enfermedad de Fabry: Informe del Grupo Internacional de Estudio en Nefropatia de Fabry
(ISGFN). Mas de la mitad de los casos no presentaban alteraciones en la evaluacion clinica y de
laboratorio al momento de la biopsia, aun asi, se encontraron cambios en la microscopia de luz
y en la electronica. La informacion proporcionada a través de la biopsia renal es un indicador
temprano de dano renal, incluso sin datos de proteinuria y con funcion renal conservada.

© 2016 Sociedad Médica del Hospital General de México. Publicado por Masson Doyma México
S.A. Este es un articulo Open Access bajo la licencia CC BY-NC-ND (http://creativecommons.

org/licenses/by-nc-nd/4.0/).

Introduction

The metabolic defect in Fabry disease is a deficiency in
the lysosomal hydrolase alpha-galactosidase A (alpha-Gal A),
characterised by the hydrolytic excision of globotriaosylce-
ramide (Gb3) and lyso-globotriaosylsphingosine (lyso-Gb3).
Both Gb3 and lyso-Gb3 are elevated in male patients with
classic Fabry disease, but may be only slightly increased or
normal in late-onset or heterozygous variants.? The protein
alpha-Gal A is coded by a gene at 12-kb on the long arm of
the X chromosome (Xq22.1).° More than 400 mutations have
been identified.'®'" Most families have specific or private
mutations and de novo mutations are rare.®

The disease’s prevalence is estimated at 1:17,000 to
1:117,000 in Caucasian males. However, it is found in all eth-
nic and racial groups.>® All males with the enzyme defect
develop the disease, while female carriers are normally
asymptomatic or express an attenuated form.*> Kidney fail-
ure was the principal cause of death prior to the advent
of dialysis treatment and the mean age of death was 41
years. Nowadays, dialysis and pharmacological antiprotein-
uric treatment have extended this to 55 years in 50% of
homozygous patients.®

The Fabry Outcome Survey (FOS) and the Fabry Registry
are international databases of patients with Fabry disease.
An analysis of both reveals that the most common cause of
death in 2001 was renal failure. In a recent study from 2001
to 2007, the authors reported that the most common cause
of death was cardiovascular, at approximately 34% of male
sufferers and 57% of female sufferers. This change in the
principal cause of death appears to be due in particular to
renal replacement therapy.’

The diagnosis is generally established by measuring
alpha-Gal A activity in plasma or leukocytes in peripheral
blood samples, fibroblast cultures, or by using dried blood
spot samples on filter paper.”*> On the other hand, a diag-
nosis may initially be made through a renal biopsy taken
to assess another type of chronic kidney disease (nephrotic
syndrome, haematuria or other symptoms).'*"> Neverthe-
less, although the histology may suggest the disease (zebra
bodies), cases have been reported in which the changes
observed under light and electron microscopy were indistin-
guishable from Fabry disease, but the lesions were caused by
drugs (chloroquine, hydroxychloroquine, chlorphentermine,

chlorcyclizine, imipramine, clomipramine, gentamicin and
amiodarone), wherein the distinction was made using alpha-
Gal A measurements.

The accumulation of Gb3 in the kidneys occurs first
and foremost in the glomeruli (podocytes, endothelial and
mesangial cells) as well as in the distal tubule. Morpho-
logical assessment using light and electron microscopes has
revealed that glomerular and vascular changes occur in spite
of normal kidney function.'®

Glomerulosclerosis and fibrosis of the interstitial tubule
are the histological characteristics that correlate most
strongly with the progression of renal involvement, which
translates to a need for renal replacement therapy (RRT).
Kidney failure increases the risk of cardiovascular events."’

The drop in kidney function is related to the degree of
proteinuria in untreated patients. Male sex and hypertension
are also significant risk factors for the development of kid-
ney failure."” As with any nephropathy, the protein overload
can cause an increase in the levels of inflammatory medi-
ators and interstitial accumulation of these mediators can
lead to scarring of the kidneys.'®

Proteinuria is an early sign of Fabry disease in both sexes
and is the most frequent clinical manifestation.? Among
patient in the FOS database, proteinuria was present in
44-54% of males and 33-41% of females. Similarly, the Fabry
Registry recorded frank proteinuria (>300 mg/day) in 43% of
males and 26% of females with stage | CKD; the rate was even
higher in patients with more advanced renal involvement.?

A kidney biopsy is useful in all patients with any degree of
proteinuria, albuminuria and/or renal dysfunction to assess
the degree of glomerulosclerosis and interstitial damage
due to its prognostic significance. In patients with mini-
mal proteinuria and normal kidney function, a biopsy can
also determine whether there are significant deposits of
Gb3 (especially in podocytes and endothelial cells), reveal
early damage indicating enzyme replacement therapy (ERT),
or provide prognostic evidence, depending on the degree
of glomerular sclerosis.” A biopsy may also be performed
if there is the possibility of co-existing pathologies (for
example, diabetes of other glomerular diseases, such as IgA
nephropathy or thin basement membrane disease) and if
there is a sudden inexplicable drop in kidney function’.

An international study systematically classified renal his-
tologic lesions in patients with Anderson-Fabry disease using
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