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ABSTRACT
Background: BK virus nephropathy (BKVN) is one of the complications of renal transplantation that 
causes graft loss in renal transplant recipients.

Objective: To determine the incidence of BKVN after renal transplantation in Hasheminejad Hospital, 
Tehran, Iran.

Methods: In this analytical cross-sectional study, we evaluated 31 consecutive kidney transplant recipi-
ents (21 men and 10 women) for BK and JC viral infections and BKVN during one year after transplanta-
tion, Urine of patients was tested for the presence of decoy cells and DNA of BK and JC virus by PCR. The 
serum load of BK and JC virus was assessed in patients 3, 6, 9, and 12 months after transplantation. Renal 
biopsy was performed in presence of allograft dysfunction or viral load >107 copies/mL.

Results: The prevalences of decoy cells and BK and JC viral DNA in urine of patients were 16%, 29%, and 
23%, respectively. BK or JC virus was found in 45% of the urine samples. During one year follow-up, no 
cases of BKVN was observed.

Conclusion: Despite a high rate of BK viral infection, no one with BKVN was observed in our kidney trans-
plant recipients. Therefore, screening of all transplant recipients for BKVN is not recommended.
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INTRODUCTION

Three Polyomavirus—JCV, BKV, and 
SV40—cause disease in humans who 
are the natural host for JCV and BKV 

[1]. These viruses enter the body in child-
hood [2, 3]. The initial infection may occur 
through fecal–oral transmission, respiratory 
tract and through the placenta. They can also 
be transmitted through organ transplanta-
tion [4]. After viremia, urinary epithelium, 
lymphoid tissue and the brain are infected 
[5]. Virus activity begins in immunocompro-
mised conditions such as immunosuppressed 
kidney transplant recipients and HIV positive 
patients [2, 6, 7]. Although SV40 was isolated 
from kidney transplant biopsies, its impor-

tance has not already been well described [8, 
9]. Both BK and JC viruses were identified in 
1971, but their significance was limited [4]. 
With the use of new powerful immunosup-
pressive therapies, Polyomavirus nephropathy 
was considered [10, 11]. 
Nephropathy is usually caused by BK virus. Up 
to 8% of transplant recipients will be affected 
and often cause graft loss or permanent dys-
function [12]. BK virus nephropathy (BKVN) 
is asymptomatic and presented as a gradual 
increase in serum creatinine. The pathologi-
cal picture of tubulointerstitial nephritis can 
mimic rejection, however, the treatments for 
these two conditions are different: While 
treatment of tubulointerstitial nephritis is by 
dose reduction of immunosuppressant treat-
ment of rejection is by increase in immunosup-
pressant dose [4].
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BKVN is one of the main causes of graft dys-
function [2-13] and presents with hemorrhag-
ic cystitis, ureteral obstruction and nephritis 
[2, 6, 7, 13]. BKVN is reported regardless of 
transplant protocol used. BKVN is particular-
ly common with triple therapy protocol (tacro-
limus, mycophenolate mofetil and prednisone) 
[6]. BKVN is diagnosed by measuring viral 
DNA load in urine and plasma, or identifying 
urine decoy cell [3, 13, 14]. The definite diag-
nosis is made with renal biopsy and immuno-
histochemistry.

According to the results of previous studies, 
BKVN results in the loss of allograft in 45% 
of patients with nephritis. There is no safe and 
effective antiviral therapy, and physicians have 
to adopt a prophylactic measure for this dis-
ease. Early diagnosis and decreasing the dose 
of immunosuppressant can prevent the graft 
loss [6, 7, 13].

So far no study was conducted on the inci-
dence of BKVN among transplant recipients 
in our country. This study was therefore con-
ducted to examine the incidence of BKVN in 
transplant recipients in Hasheminejad Hospi-
tal, Tehran, Iran.

PATIENTS AND METHODS
In this analytical cross-sectional study con-
ducted in Transplant Center of Hashemine-
jad Hospital, Tehran, Iran, 31 (21 men and 10 
women) consecutive kidney transplant recipi-
ents from living donors were studied. After 
obtaining informed written consent, the pa-
tients were evaluated for the presence of uri-
nary decoy cells, and BK and JC viral DNA by 
qualitative PCR. Patients were excluded from 
the study if they were unable to continue due 
to any causes (e.g., distance), if they were not 
happy to continue participation in the study, 
or if they died. We measured BK and JC vi-
ral load in plasma of patients with DNAuria 
at 3, 6, 9, and 12 months of transplantation. 
Transplant kidney biopsy was performed if 
serum creatinine increased more than 25% of 
the baseline (renal dysfunction) or serum vi-
ral load exceeded 107 copies/mL. The data ob-
tained were analyzed by SPSS® ver 17.

RESULTS
Thirty-one patients (21 men and 10 women) 
received kidney transplant from living donors. 
The mean±SD age of patients was 38.3±12.8 
(rage: 17–59) years. There was no statistically 
significant difference between the age of men 
and women (39.3±12.2 vs. 36.3±14.3 years, 
respectively; p=0.539). After transplantation, 
patients received prednisone, cyclosporine, 
and mycophenolate mofetil. The mean±SD 
doses of drugs at discharge were 30.3±5.8 mg, 
308±87.7 mg, and 1.98±0.09 g, respectively. 
Eleven patients received anti-thymocyte glob-
ulin (ATG).

One week after transplantation, five (16%) 
patients had urinary decoy cells. Urine was 
found positive for the qualitative BK and JC 
DNA viruses in nine (29%) and seven (22%) 
patients, respectively.

There was no significant difference between 
women and men for positivity of urinary BK 
or JC virus (OR: 1.3, 95% CI: 0.3–6).

There was no statistically significant differ-
ence in the mean doses of immunosuppressant 
drugs between patients with infection (posi-
tive for at least one of three tests) and those 
without infection.

There was no significant difference in preva-
lence of BK virus infection between patients 
received anti-thymocyte globulin and those 
who did not (p=0.809).

Of 14 patients infected with at least one of the 
two BK or JC viruses, three died—one com-
mitted suicide, and two died of sepsis. 

Sera of 10 patients were tested every three 
months for a period of one year for measure-
ment of BK and JC viral load by quantitative 
DNA PCR. Three months after transplan-
tation, the mean±SD serum viral load was 
578±102 (range: 0–300) copies/mL. After 6, 
9 and 12 months of transplantation no virus 
was detected. The mean serum creatinine lev-
els measured in these 10 patients every three 
months was less than 1.2 mg/dL. Only in one 
patient serum creatinine was increased to 
more than 25% of the baseline value because of 
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discontinuation of immunosuppressant drugs 
due to severe sepsis. No case of nephropathy 
induced by these viruses, was observed in our 
renal transplant recipients.

DISCUSSION
Different prevalence ratios of BK virus infec-
tion have been reported. In a study from Ah-
waz Jondi Shapur University, the prevalence 
of BK virus infection in allograft recipients be-
fore and after kidney transplantation was 6.4% 
and 12.8% one month after transplantation, 
and 38.5% after four months of transplanta-
tion [15]. In Poland, BK virus DNA in one or 
more serum samples was found in 19.1% of pa-
tients—only one patient developed nephropa-
thy [10]. In another study, the prevalence of 
BK and JC virus infection in kidney trans-
plant recipients, patients with chronic kidney 
disease, and a group of healthy subjects, mea-
sured by PCR, was 30.5%, 17.6%, and 3.9%, 
respectively; most of them had BK virus [11]. 
The prevalence of BK virus infection in USA, 
assessed by serum DNA PCR and urine de-
coy cell, was 7.4% [12]. In another study, 120 
transplanted patients with allograft dysfunc-
tion were assessed; the prevalence of urine de-
coy cell, viruria, and viremia was 25%, 61.7%, 
and 42.5%, respectively [16].

It seems that the reported prevalence of infec-
tion is influenced by many factors including 
sensitivity and specificity of the test used, type 
of sample examined (urine or serum), and the 
elapsed time after kidney transplantation. De-
spite the low specificity (about 52%) of urine 
decoy cells for the diagnosis of active infec-
tion, it has a high negative predictive value 
of 98% [12]. It is as a inexpensive screening 
test for identifying patients at risk of BK viral 
infection. Obviously, depending on the clini-
cal circumstances, certain patients at risk may 
need being tested by other techniques such as 
PCR and renal biopsy.

In our study, 10 patients were infected with at 
least one of the two BK or JC viruses during 
one-year follow-up; no cases of nephropathy 
induced by these two viruses were observed. 

The prevalence of BKVN in a study on 160 

patients, assessed by pathologic evaluation of 
renal biopsy samples evaluated under light 
microscopy and immunohistochemistry, was 
13.1% [17]. Soleimanian and colleagues, who 
assessed all kidney biopsies by immunohisto-
chemistry in Shariati Hospital between 2001 
and 2006, reported BK virus nephropathy in 
0.93% of 108 allograft biopsies and 1.04% of 
96 kidney recipients [1]. In USA, BKVN were 
reported 1.1% of 158 adult, 4.6% of 542 infant, 
and 3.5% of 173 infant transplant recipients [9, 
18]. In England it was 2.1% [8]. An important 
limitation of our work was the low sample size 
of the study.

We found no case of BK virus nephropathy 
which may be due to living donor transplanta-
tion and low levels of immunsuppression. The 
study sample size was low and thus the results 
may not have external validity.
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