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Abstract 
 
Background John Cunningham virus (JCV) is among important Polyomaviridae family, which is involved in PML 

and nephropathy among renal transplant recipients (RTR), and they become reactivate in 
immunodeficient situations. 

Objective To find out the seroprevalence rate of JC polyomavirus among (RTR) and healthy persons.  

Methods A case-control study to detect the presence of JCV IgG antibody in serum samples collected from a 
total of 400 samples were taken from (200) healthy blood donors as control individuals and (200) 
RTR age and sex-matched, at the period between February 2021 to March 2022. New experimental 
indirect enzyme linked immunosorbent assay kit had been designed and manufactured manually 
for detection Anti-JCV IgG in both RTR group and control group. 

Results The results revealed 36 out of 200 (18%) cases of RTR have IgG, while in the control group only 24 
out of 200 (12%) were positive for this antibody, no statistically significant difference was noticed 
between the study groups. However, there was significantly higher mean serum IgG titer in RTR 
patients as compared to control group (p= 0.016). 

Conclusion Seroprevalence of JCV is relatively lower among Iraqi subjects as compared to other countries both 
RTR and healthy controls, but the IgG titer is increasing during immunosuppression suggesting 
possible reactivation of the virus among RTR. 
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Introduction 

idney transplantation (KT) is the best 
type of renal replacement therapy for 
most patients with stage 5 chronic 

kidney disease since it improves patients’ 
quality of life and survival rate is cost-effective 
(1). According to the World Health Organization 

in 2012, a total of 77,818 KTs were carried out 
worldwide (2). The success achieved in KT has 
grown throughout the previous century (3). The 
usage of immunosuppressive medications in a 
transplant recipient leads to an increased 
occurrence of John Cunningham virus (JCV) 
diseases. Reactivation Polyomavirus in bone 
marrow and KT recipients is owing to the use of 
immunosuppressive drugs and also because of 
immune deficiency. Thus, examination of the 
incidence of these viruses in the transplant 
recipients is essential to avoid reactivation of 
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the virus and to prevent transplantation 
termination. The genomic prevalence of BKV 
and JCV in urine specimens of kidney recipients 
is 46.7 and 23.3%, respectively, and 13.3 and 
24.5%, respectively, in healthy subjects (4). JCV 
is an opportunistic pathogen in the human 
population that virus in general infects children 
and can persist in the renal tissue and bone 
marrow (5). A primary infection with JCV 
frequently results in an asymptomatic, 
persistent infection that establishes latency in 
the urinary tract. Reactivation from latency via 
iatrogenic immununo-suppression for allograft 
transplantation may consequence in organ 
pathology and a possible life-threatening 
neuropathological disease in the form of 
progressive multifocal leukoencephalopathy 
(PML) (6). JCV can be detected in nervous and 
brain tissue, tonsils, lymph nodes, colon, bone 
marrow, liver, spleen and in other tissues and 
fluids, including blood, plasma and 
lymphocytes (7,8). 
This study aimed to investigate seroprevalence 
rate of JCV in kidney transplant patients and 
healthy control by ELISA technique in serum 
sample  
 
Methods 
Case control study conducted from February 
2021 till June 2022. The patients group 
consisted of two hundred (200) patients with 
with KT, were admitted to (Nephrology and 
Renal Transplantation Center in Baghdad 
Medical City), patients' clinical and lab. data 
were taken from the consultant nephrologist, 
age ranged from 18-60 years old, (69.5% men 
and 30.5 % women). These patients were 
evaluated for relevant clinical data including 
age, sex, date of transplantation and type of 
immune-suppressive drugs. The control group 
included two hundred (200) apparently healthy 
age- and sex-matched blood donors’ 
volunteers from the (Iraqi Blood Donation 
Center) in Baghdad Medical City. This study 
approved by the Institutional Review Board 
(IRB) of the College of Medicine-Al-Nahrain 
University. Three ml serum samples were 
collected from all the subjects enrolled in this 

study. Serum samples collected in 1.5 ml sterile 
tubes and stored at -20 °C until serological 
tests were done. 
New experimental indirect enzyme linked 
immunosorbent assay (ELISA) kit synthesized 
manually in research unit and manufacturing of 
alternatives in College of Health and Medical 
Technology/Baghdad for detection anti-JCV 
IgG, by fixation VP1 surface antigen, which is 
JCV polyomavirus major capsid VP1 full length 
protein (abcom \USA), and using standard 
antibody (IgG Ab directed against JCV used as 
positive control) 
 
Statistical analysis 
Statistical analysis was done using the 
statistical package for the social sciences (SPSS) 
version 17. The approach to data consisted of 
two steps (descriptive and analytic statistic). 
Chi-square test for contingency tables is used 
to find the statistical association or differences 
between the two groups for the presence or 
absence of significance association. P value of 
<0.05 considered as level of significance. 
Numerical data were described as mean and 
standard deviation.   
 
Results 
The result showed that 36 (18.0%) out of 200 
(100%) cases of renal transplant recipient (RTR) 
have a positive result for IgG, while in control 
group only 24 (12.0%) were positive for this 
antibody. However, there is no significant 
difference between seropositivity of JCV IgG 
antibody among the studied groups (P value = 
0.093), table 1 represents this result.  
The mean age of patients for JCV (IgG) 
seropositivity was 38.83±12.13 years and for 
seronegative samples was 36.71±12.61 years, 
while the mean of age in positive control cases 
was 35.95±10.03 years and 35.21±10.31 years 
in control negative cases, there was no 
significant difference (P value = 0.36, 0.73 
respectively) (Table 2). 
The results in table 3 shows that the mean of 
level of IgG antibody for RTR was 6.23± 4.14 
IU/ml, while in control group was 4.14± 1.46 
IU/ml and there was a significant difference at 
P value = 0.016. 
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Table 1. Seroprevalence of JCV in RTR and control groups 
 

Group 
Seropositivity JC IgG 

Total 
Negative Positive 

Patients 
Count 164 36 200 

% within patients 82.0% 18.0% 100% 

Control 
Count 176 24 200 

% within control 88.0% 12.0% 100% 

P value 0.093 

 
 

Table 2. Distribution of seropositivity of JCV according to the age in studied groups 
 

Group 
Seropositivity of JCV 

(IgG) 
N 

Age (yr) 
P value 

Mean Std. Deviation 

Patients 
Negative  164 36.71 12.61 

0.36 
Positive 36 38.83 12.13 

Control 
Negative 176 35.21 10.31 

0.73 
Positive 24 35.96 10.03 

 
 

Table 3. Mean of JCV IgG level among the study groups 
 

Serum JCV IgG (IU/ml) RTR Control 

Mean  6.23 4.14 
Standard deviation  3.47 1.46 

Median  4.72 3.62 
Minimum 2.90 2.20 
Maximum  15.44 7.64 

 P value 0.016 

 
 

Regarding RTR donors’ relation, 14 (13.5%) of 
RTR who were received transplant from their 
relative were positive for JCV IgG, and 22 
(22.9%) that RTR patients that received 
transplant from unrelated person were 
positive, while 90 (86.5%) of RTR received 

transplant from related person and 74 (77.1%) 
of RTR that received transplant from unrelated 
donors were negative for JCV IgG, P value = 
0.082. All these statistical differences were 
showed in table (4) 
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Table 4. Relation of JCV IgG with other variables in the studied groups 
 

Parameter 
JCV IgG +ve 

No. (%) 
JCV IgG -ve 

No. (%) 
% with JCV 

+ve 
P value 

Age (RTR) 
≤30 yr 10 (13.2%) 66 (86.8%) 27.8% 

0.163 
>30 yr 26 (21%) 98 (79.0%) 72.2% 

Sex (RTR) 
Male 24 (17.3%) 115 (82.7%) 66.7% 

0.683 
Female 12 (19.7) 49 (80.3%) 33.3% 

Sex (control) 
Male 13 (9.4%) 125 (90.6%) 54.2% 

0.094 
Female 11 (17.7%) 51 (82.3%) 45.8% 

Region 
Baghdad 17 (18.3%) 76 (81.7%) 46.3% 

0.924 
Another region 19 (17.8%) 88 (82.2%) 53.7% 

PTP 
≤12 month 23 (16.3%) 118 (83.7%) 63.9% 

0.337 
>12 month 13 (22.0%) 46 (78%) 36.1.% 

HT (RTR) 
Yes 17 (23.6%) 55 (76.4) 47.2% 

0.121 
No 19 (14.8%) 109 (85.2%) 52.8% 

DM (RTR) 
Yes 5 (11.1%) 40 (88.9%) 86.1% 

0.172 
No 31 (20%) 124 (80%) 13.9% 

IS (RTR) 
TAC 23 (16.9%) 113 (83.1) 63.9% 

0.559 
CYC 13 (20.3%) 51 (79.7%) 36.1% 

Donors' 
relatedness 

Related 14 (13.5%) 90 (86.5%) 38.9% 
0.082 

Unrelated 22 (22.9%) 74 (77.1%) 61.1% 
PTP = Post-transplantation period, DM = Diabetes mellitus, IS = Immunosuppression, HT = Hypertension, TAC = 
Tacrolimus, CYC = Cyclosporine 

 
 

Results in table 5 shows a significantly higher 
mean serum IgG in RTR patients as compared 
to healthy controls (P value = 0.016), also it was 
significantly higher among females as 
compared to males (P value = 0.03). Though 
not significant, but the mean serum 
concentration of IgG among RTR transplanted 
within less than 12 months 5.85±3.62 IU/ml, 
versus 5.27±2.66 IU/ml among those with more 
than 12 months PTP. 

 
Discussion 
In this study JCV was investigated in serum of 
both RTRs and control group using ELISA and 
showed that 36 out of 200 (18.0%) cases of RTR 
have a positive IgG, while in the control group 
only 24 out of 200 (12.0%) were positive for 
this antibody with no statistically significant 
difference between them. 

In Iraq, a previous study has been done on 
samples gained from Al-Kheial Hospital, (which 
is a private renal transplantation center in 
Baghdad), for detection of JC polyomavirus IgG 
and the result showed higher seroprevalence 
29.2% (21 out of 72) cases of RTR had IgG, and 
this antibody was not detected in the control 
(9). In Switzerland, a study has been done on 
samples gained from 400 blood-donors aged 
between 20-59 years, and JC polyomavirus IgG 
IgG seroprevalence was 58% (231 of 400) (10). In 
another study on pregnant women, JC 
polyomavirus seroprevalence was 72% in 
mothers aged more than twenty-five years (11). 
These differences among studies may be due 
to the difference in the test has been used in 
the diagnosis, size of samples, types of the 
patients, and time of sampling. 
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Table 5. The mean of JCV IgG antibody level among the studied groups 
 

Parameter N 
Serum JC IgG (IU/ ml) 

P value 
Mean Std. Deviation 

Group 
Patients 200 5.44 2.98 

0.016 
Control 200 4.70 3.08 

Age group (RTR) 
≤ 30y 156 4.87 2.85 

0.28 
> 30y 244 5.20 3.17 

Sex (Control) 
Female 62 5.55 4.31 

0.03 
Male 138 4.32 2.25 

Sex (RTR) 
Female 61 5.52 3.31 

0.8 
Male 139 5.41 2.83 

Hypertension 
No 128 5.17 2.30 

0.13 
Yes 72 5.93 3.87 

Region 
Another region 93 5.35 2.77 

0.68 
Baghdad 107 5.52 3.15 

Diabetes 
No 155 5.59 3.11 

0.19 
Yes 45 4.94 2.42 

Donor' relativity 
Unrelated 96 5.84 3.09 

0.07 
Related 104 5.08 2.83 

Chemotherapy 
Tacrolimus 136 5.43 3.05 

0.93 
Cyclosporin 64 5.47 2.83 

PTP 
> 12 months 141 5.27 2.66 

0.2 
< 12 months 59 5.85 3.62 

 
 

In the current study, there was no association 
or significant difference in the seropositivity of 
JC polyomavirus IgG among age groups or sex 
in both the studied groups, these results are 
supported by other studies such as the study in 
which seropositivity was measured in 441 
European solid organ transplanted recipients 
(12). Most previous investigations have not 
found any difference in seroprevalence with 
respect to sex (13,14) with the exception of one 
that reported a significantly higher JC 
polyomavirus IgG seroprevalence in English 
men than in women (15).  
In Switzerland, a study found no difference in 
JC polyomavirus IgG seroprevalence or the 
level of JC polyomavirus IgG activity was 
apparent between women and men (113 [57%] 

of 200 vs. 118 [59%] of 200. However, in 
concerning of age JC polyomavirus IgG 
seroprevalence, was increased from 50% (50 of 
100) in the youngest group to 68% (68 of 100) 
in the oldest group (10). Also, the study by 
Antonsson et al., (12) showed that the 
seroprevalence of JC polyomavirus IgG 
increased with age. Another study made on 
7724 patients from 10 countries multiple 
sclerosis disease. Overall anti-JC polyomavirus 
IgG antibody prevalence was 57.1%. 
Seroprevalence was significantly associated 
with increasing age, (P <0.0001) (16). Gardner 
and colleagues (17) performed a prospective 
serological study for the evidence of JC 
polyomavirus IgG infection in 48 RTR, finding 
that 54% of the patients were seropositive 
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already before the operation, and that in 23% 
of the seronegative patients JC polyomavirus 
infection occurred within the first three 
months after transplantation.  
However, it is important to remember that 
different methods for detection of antibodies 
have been used in the above-mentioned 
studies, indicating that the results cannot be 
compared directly. In addition, the low rates of 
Polyomavirus infection reported here may 
represent an epidemiological feature of the 
virus in a sample of Iraqi patients from 
Baghdad, which may be related to the 
population density and environmental 
conditions, which are of paramount 
importance for JCV transmission. These 
differences in rate of virus could be attributed 
to different study designs and follow-up 
sampling timings also different methodology 
and small sample size may be the possible 
reasons.  
On the other hand, the current study showed 
significantly higher mean serum IgG in RTR 
patients as compared to normal controls (P 
value = 0.016) and this result consistent with 
the study of Kamminga et al., (18) that reported 
an increase in IgG levels during follow-up were 
observed for JC polyomavirus IgG among RTR, 
while blood donor antibody levels remained 
stable.  
The current study also showed that the mean 
of IgG in healthy groups was significantly higher 
among females as compared to males (p= 0.03) 
that may be due to that females mount higher 
innate and adaptive immune responses than 
males, which can result in faster clearance of 
viruses also females mount higher antibody 
responses and experience more adverse 
reactions than males (19). 
The current study showed though not 
significant, but the mean serum level of IgG 
among RTR who had PTP within less than 12 
months was 5.85 versus 5.27 among those with 
more than 12 months PTP also 23 out of 36 
(63.9%) of that were positive for JCV IgG were 
within the group equal or less than 12 months 
after transplantation, while only 13 out 36 
(36.1%) were within the group more than 12 
months after transplantation and this result 
consistent with other Iraqi study that reported 

cases of study according to PTP were divided 
into two intervals. The first one (1-12) month 
under this interval there were elevated in both 
IgM and IgG level more than levels under the 
second interval≥13 months (9).  And with other 
study from Finland that reported that the 
serological responses occurred during the 
second half of the first-year post‐transplant, 
when immunosuppression is typically lower. 
However, as exemplified in the one case 
diagnosed with biopsy‐proven JC‐PyVAN, the 
serological responses, including IgM and IgG 
titer increases, may be highly variable and even 
delayed, as it is common for 
immunosuppressed transplant patients (20). 
In conclusion, the seroprevalence of JCV is 
relatively lower among Iraqi subjects both in 
RTR and healthy controls. 
 
Acknowledgement 
Authors would like to acknowledge all the staff 
members in the Center of Kidney Diseases and 
Transplantation, Medical City of Baghdad, for 
their cooperation in accomplishing this study. 
 
Author contribution 
Dr. Hussein: Collection of specimens, detection 
of JCV IgG by ELISA, writing of the references. 
Dr. Hussein MR: Consultant nephrologist help 
in providing all patients' data. Dr. Al-Obaidi: 
Supervision and writing of the manuscript. 
 
Conflict of interest  
Authors declare they have no conflict of 
interest. 
 
Funding 
There is no funding source for this research. 
 
References 
1. Shrestha A, Shrestha A, Basarab-Horwath C, McKane 

W, Shrestha B, Raftery A. Quality of life following live 
donor renal transplantation: A single centre 
experience. Ann Transplant. 2010; 15(2): 5-10.  

2. Chong HJ, Kim HK, Kim SR, et al. Waiting for a kidney 
transplant: the experience of patients with end-stage 
renal disease in South Korea. J Clin Nurs. 2016; 25(7-
8): 930-9. doi: 10.1111/jocn.13107.  

3. Shrestha B, Haylor J, Raftery A. Historical 
perspectives in kidney transplantation: an updated 
review. Prog Transplant. 2015; 25(1): 64-9, 76. doi: 
10.7182/pit2015789.  



Iraqi JMS 2023; Vol. 21(2) 
 

 
199 

 

4. Safaei F, Mohebbi A, Hassanpour M, Ret al. Viruria of 
Human BK Virus and John Cunningham Virus among 
renal transplant recipients and healthy control in 
southeast of caspian sea. Intervirology. 2021; 64(3): 
111-8. doi: 10.1159/000513369.  

5. Maginnis MS, Atwood WJ. JC virus: an oncogenic 
virus in animals and humans? Semin Cancer Biol. 
2009; 19(4): 261-9. doi: 
10.1016/j.semcancer.2009.02.013. 

6. Hildreth JEK, Alcendor, DJ. JC Polyomavirus and 
transplantation: Implications for virus reactivation 
after immunosuppression in transplant patients and 
the occurrence of PML disease. Transplantology, 
2021. 2(1), 37-48. doi: 
10.3390/transplantology2010004. 

7. Antonsson A, Green AC, Mallitt KA, et al. Prevalence 
and stability of antibodies to the BK and JC 
polyomaviruses: a long-term longitudinal study of 
Australians. J Gen Virol. 2010; 91(Pt 7): 1849-53. doi: 
10.1099/vir.0.020115-0.  

8. Boguszewska A, Wos M, Jarzynski A, et al. Frequency 
of JC virus appearance in the urine of post-
transplantation patients. Curr Issues Pharm Med Sci. 
2018; 31(2), 53-56. doi: 10.1515/cipms-2018-0011. 

9. Mohammad TS, Dawood DS. Detection of 
polyomavirus BK and JC in kidney transplant 
recipients. Iraqi Nat J Nurs Special. 2016. 29(2): 106-
16. 

10. Egli A, Infanti L, Dumoulin A, et al. Prevalence of 
polyomavirus BK and JC infection and replication in 
400 healthy blood donors. J Infect Dis. 2009; 199(6): 
837-46. doi: 10.1086/597126.                                                                                                                        

11. Stolt A, Sasnauskas K, Koskela P, et al. 
Seroepidemiology of the human polyomaviruses. J 
Gen Virol. 2003; 84(Pt 6):1499-1504. doi: 
10.1099/vir.0.18842-0.  

12. Antonsson A, Pawlita M, Feltkamp MC, et al. 
Longitudinal study of seroprevalence and 
serostability of the human polyomaviruses JCV and 
BKV in organ transplant recipients. J Med Virol. 2013; 
85(2): 327-35. doi: 10.1002/jmv.23472.  

13. Abend JR, Jiang M, Imperiale MJ. BK virus and human 
cancer: innocent until proven guilty. Semin Cancer 
Biol. 2009; 19(4): 252-60. doi: 
10.1016/j.semcancer.2009.02.004.  

14. Kean JM, Rao S, Wang M, et al. Seroepidemiology of 
human polyomaviruses. PLoS Pathog. 2009; 5(3): 
e1000363. doi: 10.1371/journal.ppat.1000363.  

15. Knowles WA, Pipkin P, Andrews N, et al. Population-
based study of antibody to the human 
polyomaviruses BKV and JCV and the simian 
polyomavirus SV40. J Med Virol. 2003; 71(1): 115-23. 
doi: 10.1002/jmv.10450. 

16. Bozic C, Subramanyam M, Richman S, et al. Anti-JC 
virus (JCV) antibody prevalence in the JCV 
Epidemiology in MS (JEMS) trial. Eur J Neurol. 2014; 
21(2): 299-304. doi: 10.1111/ene.12304.  

17. Gardner SD, MacKenzie EF, Smith C, et al. Prospective 
study of the human polyomaviruses BK and JC and 
cytomegalovirus in renal transplant recipients. J Clin 
Pathol. 1984; 37(5): 578-86. doi: 
10.1136/jcp.37.5.578.  

18. Kamminga S, van Rijn AL, de Brouwer CS, et al. JC and 
Human polyomavirus 9 after kidney transplantation: 
An exploratory serological cohort study. J Clin Virol. 
2021; 143: 104944. doi: 10.1016/j.jcv.2021.104944.  

19. Klein SL. Sex influences immune responses to viruses, 
and efficacy of prophylaxis and treatments for viral 
diseases. Bioessays. 2012; 34(12): 1050-9. doi: 
10.1002/bies.201200099.  

20. Ylinen E, Miettinen J, Jalanko H, et al. JC 
polyomavirus-specific antibody responses in pediatric 
kidney transplant recipients. Pediatr Transplant. 
2019; 23(8): e13586. doi: 10.1111/petr.13586.  
 

 

Correspondence to Dr. Rajaa K. Hussein 
E-mail: rajaakdem12@gmail.com 

Received Jun. 14th 2022 
Accepted Sep. 4th 2022 

 

mailto:rajaakdem12@gmail.com

