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INTRODUCTION

Renal transplantation is an alternative treatment 
modality in end-stage renal disease. Survival of 
transplant recipients has greatly improved over the years 
with new immunosuppressive agents (1). The aim of the 
immunosuppressive therapy is to balance the nephrotoxic 
effects of therapy and the survival of the graft (2).

Proliferation signal inhibitors (PSIs) are known to 
prevent CAN without inducing nephrotoxic effects. 
However, it has been reported that PSIs have some 
adverse effects in renal transplant patients (2,3). 

Here, we report a case with nephrotic range proteinuria 
that developed during treatment with everolimus.  

CASE REPORT

A 34-year-old male patient had been undergoing 
regular hemodialysis for 17 months. Renal transplantation 
was performed on December 2006. The etiology of renal 
failure was unknown. The physical examination of the 
patient was normal. The transplanted kidney belonged to 
his father. 

Doclizumab 1mg/kg was infused over 15 minutes just 
before transplantation as a part of the immunosuppressive 
regimen. 500 mgr of pulse metilprednisolon was 
infused intraoperatively. Mycophenolate mophetil 
2x1g, cyclosporin A(CsA) 2x125 mg and steroid 
was administered postoperatively. He was also on 
trimethoprim-sulfamethoxazole, valacyclovir and a 
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ÖZ
Transplant hastalarının yaşam süresinde immünsupresif 
ajan seçimi büyük önem taşır.  Kalsinörin inhibitörü ve 
pürin biyosentez inhibitörü gibi bir çok immünsupresif ilaç 
renal transplantasyon sonrasında kullanılır. Everolimus bu 
amaçla kullanılan yeni bir ajandır. Everolimus sirolimus gibi 
proliferasyon sinyal inhibitörüdür. Doza bağlı olarak spesifik yan 
etkileri vardır. Bunlardan bir tanesi de proteinüridir. Literatürde 
proliferasyon signal inhibitörü olarak etki gösteren sirolimus ile 
ilgili nefrotik düzeyde proteinüri geliştiğini gösteren raporlar 
olduğu bilinmektedir. Ancak aynı etki mekanizmasına sahip 
ve yeni jenerasyon bir immünsupresif ajan olan everolimus ile 
ilgili proteinüri geliştiğini gösteren bilgi nadirdir. 
Biz bu yazıda transplantasyondan 3 ay sonra everolimusa bağlı 
şiddetli proteinüri gelişen vakayı sunuyoruz.
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proton pump inhibitor. He had 1.32 g/day proteinuria 
and his residue urine output was 1800 ml/day before 
the transplantation. After the operation, his blood urea 
nitrogen was 23 mg/dl and the creatinine level was 1.70 
mg/dl. Other biochemical and serological tests were 
within normal limits. One month after transplantation, 
his serum creatine levels increased to a value of 3.34 
mg/dL, proteinuria was 0.7 g/day and his CsA level 
was 165 ng/ml. Ultrasonography revealed a perirenal 
collection (63x9mm) at the upper anterior pole of the graft 
and completely normal pelvicaliceal structures. It was 
inappropriate to perform a biopsy because of the collection. 
This pathological state was considered to be a result of 
CsA toxicity and/or acute allograft rejection. The patient 
underwent 250 mg/day methyl prednisolone therapy for 
three days. The collection was surgically drained. CsA 
was changed to everolimus 1.5 mg/day and final creatine 
level decreased to 1.98 mg/dl. Weekly follow-ups were 
continued during this period and his serum creatinine 
levels were about 1.88 mg/dL. In the second month of the 
everolimus therapy, 9.17 g/day proteinuria was detected 
at one of these routine examinations. The proteinuria 
level was 14.8 g/day in a second control test. Blood urea 
nitrogen level was 27 mg/dl and serum creatinine level 
was 2.85 mg/dl. His blood everolimus level was 4.48 ng/
dl. Renal ultrasound and renal doppler ultrasound were 
normal. Diagnostic renal biopsy was performed on the 
transplanted kidney. The pathology evaluation of the renal 
biopsy did not reveal any evidence of glomerular injury, 
or acute and chronic allograft rejection. Granular casts 
and regenerative tubular epithelial changes were seen in 

some tubules. Mononuclear infiltration was detected in 
the interstisium. We considered that the proteinuria could 
be a side effect of everolimus and changed his medication 
to tacrolimus. Ten days after switching medication, his 
proteinuria decreased to 1.1 g/day, blood urea nitrogen 
level was 17 mg/dl and serum creatinine level was 1.91 
mg/dl (Figure 1)

DISCUSSION

The crucial function of a healthy kidney is the 
ability to excrete urine that is essentially free of filtered 
protein (4). Persistent proteinuria is a manifestation and 
perhaps a cause of renal dysfunction and is associated 
with increased risk of graft loss. It therefore requires 
immediate and true evaluation (4,5). Appropriate therapy 
for proteinuria may delay the progression of renal failure. 
Causes of posttransplantation proteinuria include chronic 
allograft nephropathy, transplant glomerulopathy, 
glomerulonephritis (de novo or recurrent), CsA 
nephrotoxicity, and diabetic nephropathy (4).

Chronic allograft nephropathy is the main cause of 
renal graft loss (6-8).

The decline in function is often associated with 
hypertension and an increase in urinary protein 
secretion, elements of a clinical syndrome that has 
been called chronic allograft dysfunction. Kidney graft 
biopsies of these patients show fibrointimal thickening 
of arteries, interstitial fibrosis and tubular atrophy, 
lesions characteristic for CAN (7). Risk factors for the 
development of chronic allograft dysfunction include 
immune and nonimmune factors (6). Immune risk 

Figure 1: Levels of serum creatinine and proteinuria during follow-up.
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factors for CAN include number of HLA mismatches, 
episodes of severe acute rejection, PRA level, presence 
of donor-specific anti-HLA antibodies, CMV infection, 
ischemic injury leading to increased expression of 
class II MHC molecules and cytokines, and suboptimal 
immunosuppression (6, 9-11). Nonimmunologic factors 
include ischemic damage at the time of transplantation, 
hypertension, hyperlipidemia, proteinuria, ATN, 
medication toxicity (cyclosporine, tacrolimus) donor and 
recipient ages, race, gender, donor organ quality, delayed 
graft function/ischemia reperfusion injury, hyperfiltration, 
and the number of nephrons in the transplanted kidney 
(6, 8, 12, 13).

Increasing creatinine levels were detected one month 
after the transplantation in our patient. It was thought 
to be CAN as a result of either CsA toxicity or ATN, 
because all other immunological or nonimmunological 
causes were excluded. We switched immunosuppressive 
therapy from CsA to everolimus. Angiotensin converting 
enzyme inhibitors or angiotensin receptor blockers were 
not used for the treatment of proteinuria because of the 
increased creatine levels. 

As mentioned, one of the side effects associated with 
sirolimus is the exacerbation of the nephrotoxic effects 
of CsA and TAC when administered concomitantly. In 
general, adverse effects have been the major obstacle to 
wider sirolimus use as documented in several clinical 
trials. The most common reasons for interrupting 
sirolimus therapy include hyperlipidemia, diarrhea, 
thrombocytopenia, oral ulcers, impaired wound healing, 
lymphocele, and pneumonia (14-16). More recently, 
proteinuria has emerged as a worrisome complication 
of sirolimus therapy (17). De novo proteinuria 
(protein>500mg/dl) has been reported to occur in 37% 
of patients who converted from a CNI to SRL, with 12% 
showing nephrotic-range urinary protein excretion. The 
implication of proteinuria associated with sirolimus 
is unclear. It seems to develop more commonly when 
conversion from CNI to sirolimus therapy occurs in the 
setting of graft dysfunction (18). 

Proteinuria in nephrotic ranges developed after 
everolimus therapy in our case. Proteiuria due to 
everolimus is reported as a result of tubular damage 
in literature. On the other hand glomerulosclerosis, 
interstitial fibrosis and glomerular inflammation can 
also cause proteinuria (19-21). In a study by Bertoni et 
al.(22) everalimus-induced proteinuria was shown to 
have a mixed tubular and glomerular origin. Our patient 
developed nephrotic-range proteinuria possibly due 
to everolimus which supports Bertoni et al.’s results. 
The difference of our case is the development heavy 
proteinuria (14g/day) in a long time such as two months. 

A similar proteinuric effect of sirolimus was reported 
in the literature and CsA toxicity has developed before so 
we switched immunosuppressive regimen to tacrolimus 
(0.1 mg/kg/day). Proteinuria decreased from 14g/day 
to 1.1g/day following the alterations in the treatment 
regimen. We assumed that this reduction was related to 
everolimus. Biopsy was performed on the transplanted 
kidney to exclude the other causes of proteinuria. We 
considered the heavy proteinuria to be the result of 
glomerular sieving more than tubular damage. Our case 
therefore indicates that the cause of proteinuria related 
with everolimus has an unknown origin (22).

On the matter of the development of recurrent and de 
novo glomerular disease in the renal transplant patient; 
glomerulonephritis is responsible for approximately 
15% to 20% of all cases of ESRD and recurrences 
are well documented in allografts (23). Recurrent 
glomerular disease registries have been developed in 
the United States, Australia, and the United Kingdom. 
The recurrence rate, clinical presentation, and effects 
on long-term renal function all depend on the original 
disease (24). On average, glomerular disease recurs in 
10% to 30% of cases. In one study, recurrent glomerular 
disease led to the loss of 2.7% of all transplants, being 
responsible for 12% of all grafts lost (25). The percentage 
of grafts lost according to recurrent glomerular disease is 
time dependent, increasing from 0.6% in the first year 
to 8% by 10 years after transplantation (24). The most 
common recurrent primary diseases are focal segmental 
glomerulosclerosis (FSGS), membranoproliferative 
glomerulonephritis (MPGN), and membranous 
nephropathy.

Detection of proteinuria before the development of 
renal dysfunction may lead to renal biopsy and earlier 
diagnosis of certain disease. Diagnostic tools such as 
renal biopsy and appropriate therapy for proteinuric 
renal disease may delay the progression of renal failure. 
In the current era of potent immunosuppressive therapy, 
histological findings of acute graft rejection may be 
observed in the absence of clinical signs and symptoms 
or changes in renal function (4).

Biopsy was performed to examine the possible 
proteinuria etiologies; CAN, recurrent and de novo 
glomerular disease, everolimus toxicity, rejection. There 
was no sign of these conditions in the histopathological 
examination. Proteinuria was in the nephrotic range 
and rapidly decreased after switching everolimus to 
tacrolimus (14.8 g/day----1.1g/day). It was therefore 
assumed that it was a side effect related with everolimus. 
It is known that proteinuria develops in transplant patients 
due to sirolimus. Everolimus, a new immunosuppressive 
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agent which acts in the same way as sirolimus, may also 
cause proteinuria. Our case is important as it is one of the 
a few cases with serious proteinuria due to everolimus in 
the literature. 
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