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The Evaluation of the Children with Renal 
Transplant: Single Centre Experience 

This study aimed to evaluate patients with renal transplantation in terms of clinical and laboratory parameters.
This study was performed retrospectively with records of 48 patients who underwent renal transplantation before 
18 years of age, between June 2008 and July 2019.Congenital malformations of the urinary tract were the most 
common underlying causes of chronic kidney disease stage 5. Surgical complications occurred in 33.4% of the 
patients and BK viremia was the most common opportunistic viral infection during the follow-up. At the last clinic 
visit, 57.4% of our patients had CKD stage 1, hypertension and nephrotic range proteinuria were seen in eight and 
two patients, respectively.Although renal transplantation is the most ideal renal replacement therapy, patients may 
experience various complications during the follow-up. Therefore, they should be monitored regularly.
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Introduction
Although kidney transplantation is the most ideal treatment 
for adults and children who have reached the chronic 
kidney disease stage 5 (CKD5), long-term deterioration 
in graft functions may occur due to primary disease, 
surgical complications, rejection, and side effects of the 
immunosuppressive drugs. Although new surgical methods 
and medical treatments significantly improve graft survival and 
patient quality of life, some complications can be seen during 

the follow-up.1 The surgical and urological complications, 
such as ureteral obstruction or urinary leakage, may 
result in morbidity and graft loss at the early period of 
transplantation.2 Infections and rejection may deteriorate 
allograft functions during the course of transplant follow-up. 
In this retrospective study, we aimed to evaluate the patients 
with renal transplantation in terms of clinical and laboratory 
parameters.
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Material and Method
We retrospectively reviewed the medical records of 53 
children with kidney transplant who underwent kidney 
transplantation before the age of 18 and were followed 
up between June 2008 and July 2019 in the department 
of Pediatric Nephrology. Approval was obtained from the 
Local Ethics Committee on 09.05.2018/255

Medical records were reviewed for clinical data including 
gender, age, anthropometric measurements, underlying 
cause of CKD5, dialysis modality before transplantation, 
surgical complications during and after transplantation, 
induction and maintenance therapies, post-transplant 
medical problems (hypertension, 
proteinuria, infection, rejection, 
chronic kidney disease, etc.) and 
continuation of clean intermittent 
catheterization after transplant

The Schwartz formula was used 
for the calculation of estimated 
GFR (eGFR). The constant k was 
defined based on literature values: 
k=0.55 for children aged 2–12 or 
adolescent females and k=0.7 for 
adolescent males.3 

The measurement of CMV, EBV 
and BKV viral loads were done using by a polymerase 
chain reaction (PCR). The measured value above 250 IU 
/ mL was accepted as CMV viremia.4 EBV and BK were 
accepted as viremia criteria according to the virology 
laboratory values of Erciyes University Hospital. The 
value above 26 copy/mL and 316 copy/mL was accepted 
as BK and EBV viremia, respectively. 

Five patients were excluded from study because of lack 
of data and analysis was completed with 48 patients. 

Statistical Analysis
SPSS Windows software was used for the statistical 
analysis. Whether the quantitative variables showed 
normal distribution was tested with the Shapiro Wilk 
normality test. Descriptive statistics were shown as 
mean±standard deviation for variables with normal 
distribution, as median (min-max) for variables with 
non-normal distribution, and several cases and (%) for 
nominal variables.

When the number of groups was two, the significance 
of the difference between the groups in terms of means 
was investigated with the t-test and the Mann Whitney-U 
test. Nominal variables were evaluated using Pearson 
Chi-Square or Fisher's exact test. A P-value of less than 
0.05 was considered statistically significant.

Highlights
• Kidney transplantation is an 

important chronic disease.
• It can cause morbidity and 

mortality despite the all 
development treatment strategy.

• Opportunistic infections and 
malignity seen especially 
in patients given intensive 
immunosuppressive treatment.

Results
In our study, the patient group consisted of 30 boys and 
18 girls (ratio 1.7:1). Peritoneal dialysis was used as 
renal replacement therapy in 18 (72%). The mean age at 
the time of transplantation was 9.8 years and follow-up 
duration was 55, 8±33, 5 months. The duration of graft 
survival was 56, 3±34, 2 months. Kidney transplantation 
was performed from living donors in 38 patients (79.2%) 
and cadaver in 10 patients (20.8%). Preemptive kidney 
transplant was done in 23 patients (47.9%). The leading 
resource in living donors was the mother with 65%. 
Congenital Malformations of the Kidney and Urinary 

Tract (CAKUT) is the most common 
cause of CKD5 (50 %), followed by 
glomerulonephritis (14.6%). 
Graft loss was seen in four patients 
(8.3%). Two of them died during 
the follow-up, one from vascular 
thrombosis and another one from 
invasive aspergillus infection possibly 
due to treatment with intensive 
immunosuppressive therapy for the 
rejection. One patient had chronic 
allograft nephropathy and one 
patient had BK nephropathy.
Surgical complications developed in 

33.4% of the patients (n: 16) and the most common surgical 
complication was found to be UV stenosis. In 87.5% (n: 
14) of the patients who developed surgical complications, 
the complication was also surgically corrected.
While proteinuria was present in 6 (75%) of 8 patients with 
hypertension at the last control, proteinuria was detected 
in 23.5% of patients without hypertension. The difference 
between these two groups was statistically significant 
(p<0.05).
When the CKD staging at the last control was compared 
with proteinuria and hypertension, it was found that our 
patient, who was at stage 5, had both proteinuria and 
hypertension. The difference between CKD staging and 
hypertension at the last control was statistically significant 
(p<0.05) (Table 1). 
Urinary tract infection was the most common infection 
seen in renal transplant recipients (62.5%). 18 (37.5%) of 
the patients had at least 2 or more urinary tract infections 
during their post-transplant follow-up. Besides, 10 patients 
experienced with pneumonia at follow-up. Patients' 
induction treatments and CMV, EBV, and BK viremia 
were compared, and a statistically significant difference 
was found between CMV viremia and induction therapies 
(Table 2). CMV viremia was more common in patients 
who used ATG than those patients who used Basiliximab 

Table 1. 
Comparison of CKD staging at last follow-up based on proteinuria and hypertension

CKD Stage
Stage 1 Stage 2 Stage 3 Stage 5 P Value

Proteinuria
Nephrotic range 1 1 0 0

0.256Non- nephrotic range 9 1 1 2
No 17 8 4 0

Hypertension
Yes 5 1 0 2

0.018
No 21 8 5 0
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Discussion
Persistent proteinuria and hypertension are the risk 
factors for the progression of CKD and poor graft survival 
in transplanted patients.5 In our study, the most of the 
patients with hypertension had proteinuria at last follow-
up and patients having both hypertension and proteinuria 
had poor graft function. 

Acute rejection attacks are an important factor affecting 
long-term kidney survival.6 Considering the development 
of acute rejection and the last GFR of the patients in our 
study, it was found that the patients who had rejection had 
lower GFR. In our study, it was observed that only one 
of the seven patients who had stage III-V according to 
the CKD staging at the last follow-up did not experience 
acute rejection and the other six patients had rejection. 
In a study performed in Mexico, it was found that acute 
rejection was a negative predictor of graft survival, as 
seen in our study.7 

Infections are an important complication that results in 
recurrent hospitalizations and poor graft survival in kidney 
transplant patients.8 In our study, it was determined that 
62.5% of the patients with kidney transplantation had at 
least one infection during their follow-up. Pourmand et al.8 
found that 54.2% of the patients had an infection attack 
at least once during a one-year follow-up. In our study, 
it was determined that the most common infection was 
urinary system infection, followed by BK viremia. In our 
study, the rate of urinary tract infection in the first year was 
found to be 37.5%. This rate is between 35 and 80% in 
the literature, and is similar to our study.8 As previously 
shown in adult transplant recipients, urinary tract infections 
did not increase the risk of rejection.9 However, urinary 
tract infections, transplantation procedures, prevention of 
rejection development and immunosuppression treatments 
used in rejection have been found to increase the risk of 
infection.10 Recurrent urinary tract infections were found 
in four of our patients in our study. Recurrent urinary tract 
infection of three of these patients started after the first year 
and two of them had GFR rates above stage III according 
to the CKD staging in the third year in their follow-up. None 
of these patients experienced graft loss. 

In the literature, the frequency of BK viremia varies 
between 15.4% and 39.7%.11,12 It was seen 33.3% of 
patients in our study. Although there was no significant 
relationship between BK viremia and graft survival, BK 
viremia may cause nephropathy and graft loss in the 
transplanted kidney in the literature.12 One patient in 
our cohort experienced with BK virus nephropathy at 4th 

months of transplant. We switched MMF with leflunomide 

and decreased target level of tacrolimus, and additionally 
gave him cidefovir and IVIG. He did not give response 
to management and reached at CKD5 at 12th months of 
transplant. 

The induction regimen may increase susceptibility to 
infections in kidney transplant patients. Luan et al.13 
evaluated the impact of various antibody induction 
regimens on CMV infection in adult kidney and/or 
pancreas transplant patients. They showed that the use 
of rATG but not basiliximab was found to be associated 
with an increased risk for CMV infection. In another 
study, Bayraktar et al.14 investigated the role of induction 
therapy on the onset of CMV disease in 257 adult kidney 
transplant patients and showed that a higher dosage 
of ATG was associated with an increased risk of CMV 
disease. In line with these, the use of ATG as induction 
therapy resulted in increased number of CMV infection in 
our study. Although EBV infection is less common than 
CMV or BK virus infection, it may negatively affect graft 
survival in solid organ transplants, if it is complicated with 
post-transplant lymphoproliferative disease (PTLH) which 
is a potentially fatal complication after transplantation.15,16 
The incidence of EBV infection ranges from 30 to 44% 
in pediatric transplant patients.17,18 You et al.17 monitored 
pediatric kidney transplant patients in term of EBV 
infection and PTLD. They demonstrated that 21 patients 
of 70 renal transplant recipients had EBV infection and six 
of them developed PTLD and the mortality rate in those 
patients was 16.6%. In our study, PTLH developed in 1 
of 9 patients with EBV infection at the 6th year of kidney 
transplantation. His immunosuppression was decreased 
and rituximab based chemotherapy was given. With this, 
PTLD resolved without any rejection. 

Conclusion
Kidney transplantation is an important chronic disease 
that can cause morbidity and mortality despite the all 
development treatment strategy. Especially, patients 
should be closely monitored for opportunistic infections 
and PTLD. 
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Table 2.
Relationship between induction therapies and the situation of CMV, EBV, and BK viremia

Total P Value
ATG Basiliximab

CMV Viremia
Yes 6 9 15

0.05
No 4 29 33

EBV Viremia
Yes 5 8 13

0.108
No 5 30 35

BK Viremia
Yes 2 11 13

0.706
No 8 27 35
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