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Abstract

Enzyme replacement therapy (ERT) has been introduced
for Fabry disease and has been reported to clear some renal
cell types of accumulated glycolipids and to reduce the ac-
cumulation in other cell types. We describe two patients
without Fabry disease who were transplanted with kidney
allografts from a male donor with Fabry disease. Biopsies
were taken at transplantation and after 3 years in the first
case and after 12 years in the second case. Even though
these Fabry kidney allografts for many years had been ex-
posed to normal levels of circulating a-galactosidase A (ot-
gal-A), the amount of accumulated lysosomal deposits in
the podocytes remained unchanged. Additionally, small
deposits were also found in tubular cells and glomerular
endothelial cells as long as 12 years after transplantation.
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Introduction

Fabry disease is an X-linked lysosomal storage disease that
may cause renal failure in addition to other organ manifesta-
tions. Accumulation of globotriaosylceramide (GL-3) and
related glycolipids is demonstrated by electron microscopy
in several renal cell types as osmophilic lamellar bodies in
lysosomes [1,2]. It has been reported that enzyme replace-
ment therapy (ERT) in native kidneys given for 11 months
totally cleared GL-3 from some renal cell types such as en-
dothelial cells, mesangial cells and interstitial cells [3].
Moderate clearance was found in smooth muscle cells of ar-
terioles and small arteries. Less, but some, clearance of GL-
3 was demonstrated for podocytes and distal tubular epithe-
lial cells [3]. In another study, podocyte showed some, but
not complete clearance 54 months after start of ERT [4].
We report two patients without Fabry disease who were
transplanted with kidneys from a male Fabry donor. Con-
sequently, these kidneys were exposed to normal levels of

circulating a-galactosidase A (a-gal-A). In this paper, we
compare the histological findings at baseline with histolog-
ical findings taken 3 and 12 years after transplantation.

Case reports

In 1996, two kidney allografts were available for transplan-
tation from a 16-year-old male donor who died from a traf-
fic accident. Biopsies taken from both donor kidneys at
transplantation showed vacuoles in the podocytes by light
microscopy. As part of our standard procedure on baseline
biopsies from deceased donors, electron microscopy was
performed and revealed lysosomal deposits in podocytes,
suggestive of Fabry disease (Figure 1). Very few deposits
were also identified in glomerular endothelial cells and in
some tubular cells. To confirm the diagnosis, blood sample
from the donor was analysed for a-gal-A, revealing low
level (0.3 nKat/l, normal: 2.3-9.9), and urine samples from
the recipients revealed elevated GL-3 levels. Both tests
confirmed the diagnosis of Fabry disease in the donor.

Recipient A was a 48-year-old male with diabetic ne-
phropathy; human leucocyte antigen (HLA) mismatch:
2—1-2; blood type: AB — AB; cytomegalovirus (CMV):
+ — +. The immunosuppression was prednisolone, cyclo-
sporine and azathioprine. Recipient A had one early rejec-
tion and was treated with intravenous methylprednisolone;
after which, s-creatinine stabilized at ~185 pumol/l. A bi-
opsy was taken 3 years after transplantation due to a rise
in s-creatinine to ~200 pmol/l and proteinuria (~2 g/day).
In the biopsy, abundant Fabry changes were found in po-
docytes, with only scattered deposits in glomerular endo-
thelial cells and tubular cells. The amounts of lipid
depositions in podocytes had apparently not changed com-
pared to the baseline biopsy. Moreover, diabetic nephrop-
athy and moderate interstitial fibrosis were found. The
graft function gradually declined, and peritoneal dialysis
was started in 2002.

Recipient B was a 25-year-old male with Wegener's
granulomatosis, previously treated with prednisolone
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Fig. 1. Recipient B—baseline biopsy. (a) Lipid deposits (arrows) in podocytes (toluidine blue, x400) and (b) by electron microscopy (%5200).

and cyclophosphamide; HLA mismatch: 2—1-1; blood
type: AB — AB; CMV: + — +. There was no compli-
cation to the surgery and no rejections. S-creatinine sta-
bilized at ~100 umol/l. The immunosuppression was
prednisolone, cyclosporine and azathioprine. The latter
was stopped in 1998 due to infertility and skin pro-
blems. A second biopsy was taken 12 years after trans-
plantation due to increased s-creatinine (from 100 to
130 pmol/l) and proteinuria (~3 g/day). Fabry changes
were demonstrated in podocytes (Figure 2). The amounts
of lysosomal deposits in podocytes were approximately
similar to the baseline biopsy (Figure 1). A few deposits
were found in glomerular endothelial cells, and focal accu-
mulation of deposits was identified in scattered tubular cells
(Figure 3). In addition, glomerular capillary double contour
as a sign of chronic rejection, de novo immunoglobulin A

(IgA) mesangial glomerulonephritis and moderate intersti-
tial fibrosis were found.

Discussion

In this report, we present two kidneys with Fabry disease
from a male donor that were transplanted to recipients
without Fabry disease. Biopsies were taken at baseline
and after 3 and 12 years. To our knowledge, only one case
of deceased donation of Fabry kidneys has been previously
reported. The donor was a 54-year-old woman with Fabry
disease, and biopsies were taken from the recipients 6 and
9 months after transplantation [5]. In kidneys from patients
with Fabry disease, accumulation of GL-3 and related gly-
colipids can be found in most renal cell types [1-4]. Podo-
cytes reveal deposits at early stages of the disease and are

Fig. 2. Recipient B—biopsy taken 12 years after transplantation. Lipid deposits (arrows) in podocytes (toluidine blue, x400) and by electron

microscopy (x5200).
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Fig. 3. Recipient B—biopsy at 12 years after transplantation. (a) Tubular cell with lipid deposition (arrows) (toluidine blue, x400). (b) Myelin-like

substructure of lipid deposits in tubular cell (electron microscopy, *7000).

usually heavily affected [1,2]. ERT in patients with Fabry
disease has been reported to reverse microscopic changes
in some renal cell types and to decrease lipid deposition in
other renal cell types, including podocytes [3,4]. In our
cases, the donor kidneys at baseline had extensive GL-3
accumulation in podocytes, but surprisingly, few deposits
in other cell types (glomerular endothelial cells and tubular
cells). Podocytes are probably the renal cell type with the
slowest turnover rate [5]. Therefore, GL-3 clearing in these
cells is expected to be slow. In our cases, no clear cut reduc-
tion of GL-3 accumulation in podocytes was found after
3 years and even as long as 12 years after transplantation.
Deposits in tubular cells were evident as long as 12 years
after transplantation (Figure 3). The presence of deposits
in this cell type, which has much higher cell turnover,
may indicate ongoing deposition of GL-3.

The Fabry kidney allografts in this report have been ex-
posed to normal circulating concentrations of a-gal-A. In
ERT, on the other hand, the enzyme is usually given every
2 weeks, which probably exposes Fabry cells to way higher
concentrations of enzyme, especially during the first few
days after infusion. Even though a comparison between
these two ‘options for treatment’ is impossible, it is of inter-
est to note that most renal cells, in our patients, showed no
obvious sign of reduction of GL-3 accumulation after as
long as 12 years, suggesting that the normal systemic en-
zyme environment that this kidney has been exposed to
might have prevented GL-3 accumulation. The rate of renal
cell turnover may also be of importance in the clearing of
deposits from Fabry cells and is probably one of the reasons
why GL-3 clearing differs between renal cell types [3].

Previous studies have shown that ERT may increase
glomerular filtration rate (GFR) in Fabry patients if treat-
ment starts at GFR >55 ml/min [6]. We have no accurate
information on the donor's GFR. However, the donor had
normal s-creatinine and no proteinuria. Recipient A lost
his graft due to other reasons than Fabry nephropathy.

In Recipient B, the Fabry allograft was functioning ade-
quately after 12 years. The reduction in GFR and the pro-
teinuria that was observed in Recipient B after 12 years
was probably not caused by Fabry changes.

To conclude, exposing well-functioning homozygous
Fabry kidneys to physiological concentrations of circulat-
ing enzyme for up to 12 years in non-Fabry recipients did
not clear accumulated glycolipids from the podocytes, glo-
merular endothelial cells or tubular cells. On the other
hand, Fabry disease did not progress in these kidneys.
Therefore, a well-functioning Fabry kidney from a de-
ceased donor might be accepted as donor to non-related
recipients.
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