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Abstract

BACKGROUND: Post-transplant infection with polyoma viruses (BiKd JC viruses) is an important cause of graf los
and nephropathy. The objective of this study wasampare the frequency of BK and JC virunarenal transplant
recipients with and without graft dysfunction.

METHODS: In a case-control study, we selected 60 kidnayspkant patients with and without graft dysfunctiorthe
first two years after transplantation. Each groapsisted of 30 patients evaluated for basic denpbtcaand laboratory
characteristics. First morning urine samples werg $or BK and JC virus detection with QlAamp DNAMIKIt and
real-time polymerase PCR. Chi-square test with ¥ aterrection, Student t-test and Mann-Whitney &t teere used as
indicated. P value of less than 0.05 was regardestiagistically significant.

RESULTS: Both groups were similar in age, gender, and @fter transplant and pretransplant dialysis. Irhlypbups,
seven patients (23.3%) were JC virus positive wdeeie case group 14 patients (46.7%) and in cogtmlp 9 patients
(30%) were BK virus positive. There were no stat#tsignificant difference between case and cémroups for both
JC and BK virus infection rate.

CONCLUSIONS: We concluded that JC and BK virus infection isyvprevalent in the first 2 years after transplamd a
might be monitored appropriately.
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idney transplantation has become the
Ktreatment of choice for patients with

end-stage renal disease (ESRD). This
has resulted in continued growing number of
patients living with a functioning kidney al-
lograft as a percentage of the total ESRD popu-
lation.! After transplantation, immunosuppres-
sant toxicity, and infection are the chief con-
cerns for both patients and physicians. One of

the leading causes of graft loss after kidney
transplantation is polyomavirus.2

The two human polyoma species, JC and
BK, were isolated from patients with the same
initials in 1971. Polyoma virus can cause inter-
stitial nephritis and lead to graft failure in re-
nal transplant recipients. For JC, most persons
become seropositive by the age of 10; for BK,
the majority of persons are seropositive by 5.
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Polyomavirus in renal transplant recipients

By adulthood, 70-90% of individuals have an-
tibodies to both JCV and BKV. The viruses con-
tain a seroprevalence rate of about 50% for JC
and about 90% for BK virus in the age group of
9-11 years.34 BK virus -related nephropathy
was detected in about 8% of renal allograft re-
cipients with loss of renal allograft ranging
from 10% to 80% of cases.> Only a few cases of
nephritis have been credited to JCV, and now
limited information is available with respect to
JCV replication in kidney transplant patients
and its impact on graft function.® Studies
showed that 1 to 7% of renal transplant recipi-
ents developed polyomavirus nephropathy,”s
and the incidence appears to be growing.?
More than 45% of renal transplant recipients
who develop BK nephropathy lose their grafts
due to infection.1% Also, as reported in a clinical
study, graft dysfunction attributed to viral in-
fection occurred in 38% of patients with BKV
shedding and no patients with JCV shedding.
A study by Costa et al. showed that BKV was
positive in 32 of 109 patients (29.6%) and JCV
in 20 of 109 patients (18.3%) with renal al-
lograft.1t

The number of patients with ESRD on the
waiting list for a renal transplant has contin-
ued to increase at a steady rate. Any attempts
to prolong kidney survival may improve this
situation. Polyomavirus have emerged as an
important cause of renal allograft failure.
There are no agreement guidelines for the de-
tection, prevention, and treatment of polyo-
mavirus infection in transplant recipients. But,
screening for polyomavirus is recommended at
centers that have experienced high rates of po-
lyomavirus infection.!? The aim of this study
was to compare the frequency of BKV and JCV
infections in renal transplant recipients with
and without graft dysfunction.

Methods

We performed a case-control study during
(Sept 2009 - March 2010) to estimate the fre-
quency of BKV and JCV virus in renal trans-
plant recipients. We enrolled 30 first kidney
transplant patients as case group who were
hospitalized for renal allograft failure, aged 18
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years or older at 1 to 24 months post-transplant
time in Al-Zahra hospital in Isfahan University
of Medical Sciences, and compared with a con-
trol group consisted of 30 first renal transplant
recipients that group-matched for age, trans-
plant date and immunosuppressive regimen
without graft dysfunction. Ethical approval
was obtained from the local research ethics
committee in school of medicine before re-
cruitment. Informed consent was obtained
from all patients before entering into the study.

In all patients, data obtained included re-
cipient demographic characteristics, immuno-
suppressive regimen (the immunosuppressive
regimen in two groups after transplantation
included induction with methylprednisolone
and maintenance triple therapy with predniso-
lone, cyclosporine and mycophenolate mofe-
til), duration of dialysis, time after transplant
and laboratory data including serum creatinine
level. For each patient, first morning urinary
sample was obtained and evaluated for BK and
JC virus detection in our laboratory.

BKV and JCV were extracted from urine
samples with QIAamp DNA Mini Kit and
quantified by real-time polymerase chain reac-
tion.13 Virus copies more than 100 copies/ml
considered to be positive. Figure 1 shows the
result of JC and BK virus detection by poly-
merase chain reaction by visualization of
bands of the appropriate size on agarose gels
after electrophoresis.

Statistical analyses were done with the use
of SPSS software (version 16). Chi-square test
with Yates” correction, Student t-test and
Mann-Whitney U test were used as indicated.
P value of less than 0.05 was regarded as statis-
tically significant.

Results

There were 30 patients in both case and control
groups. Table 1 shows the demographic, labo-
ratory and clinical characteristics of the study
population. There were no significant differ-
ences between the cases and controls for age,
sex, time post-transplant, immunosuppressive
regimen and duration on dialysis. There was
no significant difference between groups for
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Figure 1. 100-base-pair ladder. The first column was marker 100-base-pair. The second column
was positive control. Top of the column was related to BKV and beneath of the column was related
to JCV. The third column was negative control. Other columns: BKV was positive if the top of the
columns was bold and JCV was positive if the beneath of the columns was bold. The last column
was marker 100-base-pair.

Table 1. Demographic, clinical and laboratory characteristics in 60 renal transplant recipients

Cases (n=30) Controls (n=30) P value
Age (years) 41.4 +14.7 46.3+15.2 0.3
Sex
Female 8 (26.7) 16 (53.3) 0.07
Male 22 (73.3) 14 (46.7)
Time post-transplant (month) 105+7.1 13.2+£59 0.1
Duration on dialysis (month) 15.9+15.2 16.5 £116. 0.9
BUN(mg/dl) 41.8+13.8 30.9+10.7 0.002
Cr(mg/dl) 22+0.7 1.2+0.2 <0.0001
Hb(g/dl) 11.5+3.2 13.4+138 0.008
Cause of renal failure
Diabetes 8 (26.7) 6 (20)
Hypertension 8 (26.7) 8 (26.7)
Genetic 4 (13.3) 2 (6.7) 0.8
Other 3(10) 4 (13.3)
Unknown 7(23.3) 10(33.3)

Data are mean + 1 SD and numbers (%). Cases irtthasal transplant recipients with loss of renlghft and con-
trols included renal transplant recipients.
* Independent samples t-test and Chi-square tehtYétes' correction were used for p values.
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immunosuppressive regimen. As shown in
Table 1, the mean serum creatinine, BUN and
Hb were significantly different between
groups (P <0.05, t test).

In the study population, 14/60 (23.3%) pa-
tients (case group, seven; control group, seven)
were positive for JC virus and 23/60 (38.3%)
patients (case group, fourteen; control group,
nine) were positive for BK virus. No significant
difference was observed between case and con-
trol groups of either virus. Results are sum-
marized in Table 2. JCV was detected alone in
13 patients (case group, six; control group, sev-
en); BKV was detected alone in 22 patients
(case group, 13; control group, 9); both JCV
and BKYV just were detectable in one patient in
case group.

As shown in Table 3, the Mann-Whitney U
test revealed that the median post-transplant
time in patients with acute deterioration of
their kidney function was significantly shorter
in JCV positive than in JCV negative patients [4
(3.7-5.5) vs. 10 (6-19) months], (P = 0.003). Also,
within controls the median age were 60 (45-61)
years in patients with JCV positive and 40 (29-
57) years in patients with JCV negative; this
difference was also statistically significant (P =
0.04).

Discussion

In the current study, the frequency of BKV was
46.7% in cases and 30% in controls. The fre-
quency of JCV was 23.3% in both groups. Post-
transplant time in case group was significantly
shorter in JCV positive than in JCV negative pa-
tients. This may indicate that in these patients,
JCV infection may predispose to earlier graft
dysfunction. In control group with normal al-
lograft function, JCV was found in older pa-
tients.

Taheri et al

Frequency of JCV in our study (23.3%) was
similar to that reported in other studies, rang-
ing from 13.7 to 36.8%,5111415 and occurred at a
higher frequency in comparison to Lopez et al.
study.’e Also Frequency of BKV (38.3%) was
higher in comparison to 6.8 15, 18.3 11, 13.1% 17
and lower in comparison to 56.3%¢ but was
similar to Lopez et al. study 40.7%.1¢ This could
be attributable to different study designs and
follow-up sampling timings.

In accordance with Drachenberg et al.¢ the
present study showed that in kidney trans-
plant recipients (control group), the frequency
of JCV in older patients was more than in
younger ones. Some studies showed that
whenever JC virus has been identified in the
kidney of a patient with interstitial nephritis,
BK virus has also been identified and JC virus
alone has not been shown to cause interstitial
nephritis.’819 But in the present study, JC and
BK virus has been identified in one patient.
Different methodology and small sample size
may be the possible reasons. Muller et al.20
found urinary JC virus excretion in 32% of re-
nal transplant recipients which was in accor-
dance with present study (23.3%). However,
no correlation with allograft nephropathy was
recognized. The role of JC virus in polyomavi-
rus-associated nephropathy remains unclear,
although evidence for JC virus participation in
virus nephropathy of renal transplant recipi-
ents was previously observed.?®

Ramos et al.2! demonstrated that patients di-
agnosed with polyomavirus presented with va-
riable deterioration of graft function manifested
by an increased serum creatinine. That was in-
consistent with our results which showed there
was no association between serum creatinine
with the detection of polyomavirus.

Table 2. Results of polyomaviruses BKV and JCV detection
in urine samples from 60 renal transplant recipients

Cases (n=30) Controls (n=30) P valle
JCV(+) 7(23.3) 7 (23.3) 0.8
BKV(+) 14 (46.7) 9 (30) 0.3

Data are numbers (%). Cases included renal tramtsggaipients with loss of renal allograft and cot# included renal

transplant recipients.

*Chi-square test with Yates' correction was usedfealues.
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Table 3. Analysis of post-transplant time and patients' age as risk
factors for polyomavirus in 60 renal transplant recipients

5 Time post-transplant *

n Age (years) P (month) P

Cases (n=30)
JCV(+) 7 30 [21-46] 4[3.7-5.5]

NS 0.003
JCV(-) 23 48 [32-57] 10 [6-19]
BKV(+) 16 44 [28.7-56.2] 9.5[6-14.2]

NS NS
BKV(-) 14 43 [26-56.7] 6 [14-17]
Controls (n=30)
JCV(+) 7 60 [45-61] 9 [7-14]

0.04 NS
JCV(-) 23 40 [29-57] 1319-20]
BKV(+) 16 54.5 [42-61.7] 12.5[10.5-20]

NS NS
BKV(-) 14 42.5 [29-60] 11.5[8-16.2]

Data are medians (IQR). Cases included renal ttamspecipients with loss of renal allograft anchtrols included

renal transplant recipients. NS, not significant
* Mann-Whitney U test was used for p values.

Cheng XS et al. detected BKV and JCV in
the urine samples of 35% and 16% of their pa-
tients, respectively, which was nearly the same
as 46.7% and 23.3% in our case group and 30%
and 23.3% in our control group, respectively.?2
They also followed co-infection of both viruses
and concluded that infection with either po-
lyomavirus decreases the chance of infection
with the other. In our study, also co-infection
of both viruses was found only in one patient
in the case group.

Saundh BK and coworkers, in the retrospec-
tive analysis of urine and plasma samples from
30 renal transplant patients found that eight
patients (26.7%) were positive for BK viruria
and five patients (16.7%) were positive for JC
viruria. Rise in BKV and JCV antibody titers
had association with high levels of viruria.

Although the number was similar to some
cited studies,!4162123 one limitation of the pre-
sent study was the small number of patients
enrolled. The other was lack of confirmation of
the nephropathy by kidney biopsy because of
unapproved protocol biopsy in our center.
Some of our patients in case group

920

were biopsied but it was not enough to make
any conclusion that the renal failure is due to
polyoma virus nephropathy.

Long-term studies with enough sample size
are needed to define more information about
the role of polyomavirus on graft function in
kidney transplant recipients. Also, according
to the other studies'22425 and our results, be-
cause of risk for this infections, screening dur-
ing the first 24 months post-transplantation
seems to be reasonable.

Conclusion

In conclusion, results of the present study
demonstrated that more attention should be
paid to polyomavirus infection in renal trans-
plantation receptions.
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