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CLINICAL STUDY

Early recurrence of focal segmental glomerulosclerosis as 
an unusual cause of primary kidney transplant malfunction
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ABSTRACT
Recurrence of the primary disease is one of the most common causes of graft failure in the fi rst decade after 
kidney transplantation. We present a case of a patient with an unusually rapid recurrence of focal segmental 
glomerulonephritis in the graft, the recognition of its occurrence was hampered by the primary graft affection 
and oligoanuria and by insignifi cant histological changes in the fi rst two biopsy samples in the early post-
transplant period, as well as by unawareness of the disease leading to terminal renal failure, as no renal 
biopsy was performed due to grade 3 obesity. 
Only worsening of hypoalbuminemia and fi nding of massive proteinuria despite oligoanuria were crucial 
for further management. Disease recurrence in the graft was confi rmed by electron microscopy. However, 
complex targeted therapy did not result in restoration of graft function and decrease in proteinuria. This case 
history was aimed to draw attention to the knowledge of the importance of the primary disease confi rmed 
by renal biopsy and early (so called pre-emptive) treatment in case of diseases with a high potential of 
recurrence (Fig. 7, Ref. 10). Text in PDF www.elis.sk
KEY WORDS: kidney transplantation, recurrence, minimal changes in glomeruli, focal segmental 
glomerulosclerosis.
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Abbreviations: GN – glomerulonephritis, KT – kidney trans-
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syndrome, LM – light microscopy, EM – electronic microscopy, 
FSGS – focal segmental glomerulosclerosis, s-creat. – serum 
creatinine, 6-MP – 6-metylprednisolon, BMI – body mass index, 
HLA – anti-human leukocyte antibodies, CMV – cytomegalovirus, 
BKV – BK polyomavirus

Introduction

Glomerulonephritis (GN) is the primary cause of terminal re-
nal failure in 30–50 % of the patients, who subsequently undergo 
a kidney transplantation (KT). With the exception of congenital 
diseases, all diseases may potentially recur in the transplanted kid-

ney and this occurs in 6–19.4 % of the patients after KT (1, 2). GN 
recurrence in the transplanted kidney represents the fourth most 
common cause of graft failure within the fi rst ten years after KT 
(1.1–8.4 %) (3). Diagnosis of glomerulonephritis after KT relies 
on the medical history of the failure cause of the native kidney, 
clinical condition, laboratory fi ndings (haematuria, proteinuria, 
deteriorated graft function, evidence of organ-specifi c/non-specifi c 
antibodies) and histological fi ndings (3, 4). 

Minimal chain disease (MCD) glomerular changes are cha-
racterized by a rapid development of nephrotic syndrome (NS) 
with normal histological fi ndings in light microscopy (LM), but 
diffuse fusion of pedicel podocytes in electron microscopy (EM). 
The disease is typical for childhood, less often it appears in adult-
hood. It is the most common cause of nephrotic syndrome in 
children (80–90 %), and only in about 15 % of the patients with 
NS in adulthood (5, 6). After kidney transplantation, the disease 
recurs in 30–50 % of the patients and it is associated with a poor 
prognosis. It typically occurs in the early post-transplant period 
(days 6–60 after KT) (6).

The risk of recurrence of idiopathic focal segmental glomerulo-
sclerosis (FSGS) after primary kidney transplantation is 20–50 %, 
and in the case of secondary transplantation (if the fi rst graft failed 
for FSGS) it reaches up to 80 %. Recurrence in the patients after 
KT is associated with a poor prognosis and usually manifests in 
the fi rst four weeks after transplantation (7, 8). The mainstay of 
the treatment is the removal of the so-called circulating factor by 
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high-volume plasma exchange or immunoadsorption in combina-
tion with administration of anti-CD20 monoclonal antibody (rituxi-
mab), boluses of corticosteroids, cyclosporine A, cyclophospha-
mide in combination with standard immunosuppressive therapy, 
and ACE-inhibitors or angiotensin II receptor blockers with their 
antiproteinuric effect (9, 10).

Case 

We present the case of a 47-year-old patient with a history of 
NS, fi rst time hospitalized in 2017 for proteinuria more than 30 
g/day, s-creat. 200 μmol/l. Diagnostics was based on clinical con-
dition and laboratory fi ndings, based on which GN-type minimal 
glomerular changes were considered. Renal biopsy was not per-
formed due to a severe obesity (body mass index, BMI: 44.55 kg/
m2). Treatment was based on boluses of corticosteroids (3000 mg

Fig. 1. Normal histological fi ndings in light microscopy Fig. 2. Borderline TCMR.

Fig. 3. Electron microscopy: de novo small glomerular abnormalities in a transplanted kidney.

Fig. 4. Treatment in course of time and according to the results of renal biopsies.
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of 6-methylprednisolone, 6-MP), followed by the treatment with 
cyclosporine Due to a lack of response, it was replaced by cyclo-
phosphamide because of nephrotoxicity, in both cases without 
much effect. The disease progressed to terminal renal failure with 
the need for haemodialysis treatment since March 2019. After 
completing the tests prescribed by the protocol, the patient was 
listed for kidney transplantation in July 2020. In March 2021, the 
patient was admitted to the Kidney Transplant Centre in Bratislava 
for primary kidney transplantation from a deceased donor. By this 
time, he purposefully lost almost 30 kg (BMI: 36,48 kg/m2), at 
the time of kidney transplantation his residual diuresis was 1500 
ml/24 hours. After evaluation of immunological (specifi c antibod-
ies against HLA antigens of the donor by Luminex method: nega-
tive; mismatch in HLA system: 011, compatibility index: 12, cold 
ischemia: 20 hours and 20 minutes) and non-immunological risk 
(acute kidney damage in the donor), antilymphocyte globulin was 
administered in induction in total dose of 550 mg (i.e. 4.8 mg/kg) 
according to the protocol for the prevention for acute rejection. 
The maintenance immunosuppression consisted of a combination 
of prednisolone, tacrolimus, and mycophenolic acid. The surgical 
procedure of kidney transplantation was performed without com-
plications. Graft function did not recover, daily diuresis did not 
exceed 200 ml, the patient’s condition required haemodialysis.

After excluding potential causes of graft dysfunction (uri-
nary tract obstruction, renal artery thrombosis/stenosis, renal vein 
thrombosis, perirenal haemorrhage, macroscopic haematuria, uri-
nary fi stula, nephrotoxic tacrolimus level, bacterial urinary tract in-
fection, cytomegalovirus infection, polyomavirus infection, donor-
specifi c anti-HLA antibodies determined by the Luminex method), 
on post-transplantation day 9, the fi rst biopsy of the transplanted 
kidney was performed with a normal histological fi ndings (Fig. 1). 

With continued targeted monitoring and provision of optimal 
conditions for restoration of graft function and continued dialysis 
treatment, anuria persisted; therefore, the second biopsy of the 
graft was performed on postoperative day 15 with a fi nding of 

acute cell-mediated rejection with borderline changes (Fig. 2).
lymphocytes depicted in brown colour, magnifi cation 200x 

(Source: Cytopathos LLC)
According to the protocol, treatment with boluses of 6-MP at 

a cumulative dose of 1000 mg was indicated, but with no effect, 
the condition was considered as cortico-resistant acute rejection 
and the treatment was changed to anti-thymocyte globulin at a 
dose of 375 mg (i.e., 3.3 mg/kg). Despite treatment with depletion 
antibody, graft failure with oligoanuria persisted. After excluding 
other causes (low/high tacrolimus level, urinary tract infection, 
CMV infection, BKV infection, urinary tract obstruction, renal 
blood supply disorder, donor-specifi c anti-HLA antibodies), a third 
biopsy was performed on postoperative day 23 (Fig. 3).

LLC)
In addition to graft failure, another indication for biopsy was 

the fi nding of massive proteinuria (25 g/l) in a small volume of 
urine at oligoanuria (up to 300 ml/24 h). The reason for exam-
ining proteinuria despite oligoanuria was worsening hypoalbu-
minemia from the end of the second week after transplantation 
despite fully restored oral intake, adequate healing of the surgical 
wound, and the absence of diarrhoea. In addition to light micros-
copy, specimens were also sent for immunohistochemistry and 
electron microscopy. Preliminary histological fi ndings in light 
microscopy showed a persistent acute cell-mediated rejection with 
borderline changes. As a part of the differential diagnosis, it was 
necessary to distinguish whether the produced urine, including 
proteinuria, was from his native kidneys or from the transplanted 
one. Dynamic scintigraphy showed good perfusion of the graft, 
but impaired trans renal passage and stagnation of the radiophar-
maceutical in the parenchyma without tubular secretion. Based 
on the above-mentioned information, we hypothesized that the 
signifi cant protein loss was from the native kidneys, and it was 
related to the primary disease. Therefore, nephrectomy of the 
left native kidney was performed on the 30th day after KT, which 
showed a normal size in the sonographic image in contrast to the 

Fig. 5. Development of proteinuria in the time after kidney transplantation.
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right smaller kidney. Subsequent electron microscopic histologi-
cal examination of the biopsy specimen described de novo small 
glomerular abnormalities, and the potential for possible transition 
to FSGS was evaluated in correlation with the disease progression 
in the native kidney. Immunoadsorption (total of 5 treatments) 
and immunomodulatory therapy with administration of intrave-
nous immunoglobulins (total of 100 g), biological therapy with 
anti-CD20 monoclonal antibody (rituximab) at a dose of 600 mg, 
and boluses of corticosteroids (6-MP at a dose of 2500 mg) were 
indicated immediately (Fig. 4). 

Despite complex treatment, there was no recovery of graft 
function or decrease in proteinuria with persistent oligoanuria; 
hypoalbuminemia persisted with the need for supplementation 
with 20 % human albumin (Fig. 5).

In the control specimen from the 4th biopsy (postoperative 
day 43) examined in the EM, the fi nding of complete fusion of 
pedicel podocytes with villous transformation and vacuolization 
of their bodies was described (Fig. 6).

After some time, we received the result of electron microscopy 
evaluation of the left native kidney specimen with the fi nding of 
advanced sclerotherapy and atrophy of the renal cortex within the 
FSGS image (Fig. 7).

Due to persistent massive proteinuria, oligoanuria and ex-
hausted therapeutic options, graft nephrectomy and gradual dis-
continuation of immunosuppressive therapy was indicated on day 
60th after KT. High proteinuria reaching 31 g/l persisted in the 
oligoanuric patient (diuresis about 150 ml/24 h).

Conclusion

Recurrence of the primary disease represents one of the most 
common causes of graft failure during the fi rst ten years after 
kidney transplantation. The risk of recurrence varies depending 
on the type of glomerulonephritis. Focal segmental glomerulo-
sclerosis as the cause of terminal native kidney failure is associa-
ted with a high risk of recurrence in the transplanted kidney in 

Fig. 6. Electron microscopy: Minimal glomerular changes in a transplanted kidney.

Fig. 7. Electron microscopy: FSGS in native kidney.
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the fi rst weeks after transplantation. The risk of recurrence after 
the primary kidney transplantation is 50 %. In the case report, we 
present a rapid recurrence of the disease. Recognition of recur-
rence was hampered by the primary graft failure with oligoanuria 
and unremarkable changes in the fi rst two bioptic samples. It was 
only the unclear clinical course after transplantation and the wors-
ening hypoalbuminemia that led to the examination of proteinuria 
despite the low daily urine output (signifi cantly lower than the re-
sidual pre-transplant diuresis). The high volume of protein loss in 
urine was essential for further diagnostics and treatment which, 
however, did not lead to correction of the condition and develop-
ment of graft function. 

Hypothetically, it remains to be considered whether a specifi c 
intervention initiated immediately after kidney transplantation 
would be successful in reversing the adverse disease progression 
in the graft. In this context, the importance of being aware of the 
primary disease supported by renal biopsy should be emphasized. 
In the case of disease with a high potential for recurrence in the 
transplanted kidney, early diagnosis and targeted intervention 
are crucial. 

A new experience related to the presented case report is the 
fi nding that clinically signifi cant proteinuria leading to signifi -
cant hypoproteinaemia with the need for albumin supplementa-
tion may also occur in oligoanuria. Therefore, in the case of focal 
segmental glomerulosclerosis as the reason of kidney failure of 
native kidneys, with a high potential for recurrence in the trans-
planted kidney, we recommend monitoring proteinuria despite 
oligoanuria and examining the biopsy specimen also by electron 
microscopy. 
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