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Congenital anomalies of kidney and urinary tract 
(CAKUT) are one of the most common causes 
of chronic kidney disease (CKD), accounting 
for 30% of the pediatric CKD population. 
CAKUT occurs in approximately 3-6 per 1,000 
live births,1 presents an increased risk for CKD, 
and thus constitutes the most frequent cause of 

the end stage renal disease (ESRD) requiring 
renal replacement therapy for survival in 
children.2 CAKUT can be diagnosed as early as 
18-20 gestational weeks, with the most common 
prenatal finding being oligohydramnios.1 It 
has a broad phenotypic spectrum that consists 
of many subgroups with different clinical 
severity and prognosis. It is important to know 
the clinical presentations and differences in 
the clinical courses of CAKUT subgroups and 
to identify the predisposing factors to CKD 
in order to initiate appropriate treatment in a 
timely manner. We aimed to determine the risk 
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ABSTRACT

Background. Congenital anomalies of kidney and urinary tract (CAKUT) are the leading causes of chronic 
kidney disease (CKD) in childhood. Determining the clinical course, outcome, and prognostic factors of this 
heterogeneous disease group is important to provide appropriate management and follow-up. Therefore, we 
aimed to identify the risk factors of CKD in CAKUT and the differences in clinical courses between disease 
subgroups.

Methods. Three hundred patients (M/F: 203/97) divided into 16 CAKUT categories were enrolled in the study. 
Logistic regression and survival analyses were performed to determine the risk factors for CKD that is defined 
as estimated GFR (eGFR) lower than 90 ml/min/1.73 m2 for at least 6 months.

Results. The median age of the study population at the time of the diagnosis was 0.6 years (IQR; 0.1-4.0 years). 
Among available prenatal diagnoses (n= 138), hydronephrosis (HN) (n= 83; 60.1%) and multicystic dysplastic 
kidney (MCDK) (n= 39; 28.2%) were the most frequently encountered ones. A total of 24 patients had CKD, 
and 13 of them (54.1%) progressed to end stage renal disease (ESRD). Patients with posterior urethral valve 
(PUV) had CKD and ESRD more frequently when compared to the other diagnostic groups (p <0.001 for CKD, 
and p <0.001 for ESRD). Furthermore, the PUV subgroup progressed to ESRD (median 3.63 years) earlier 
than the other subgroups. The diagnosis of PUV, proteinuria on the first admission, vesicoureteral reflux, and 
oligohydramnios were identified as independent predictors for CKD in the multivariate logistic regression 
analysis. 

Conclusions. Knowing predictive factors for CKD in patients with CAKUT is valuable for physicians in order 
to determine appropriate treatment strategies and prognosis.
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factors for CKD in patients with CAKUT, the 
differences in respect to the clinical courses, the 
frequencies of subgroups, and any additional 
unfavorable impact of CAKUT on the patients.

Material and Methods

This retrospective study consisted 300 patients 
with the diagnosis of ‘’Congenital anomalies of 
the kidney and urinary tract (CAKUT)’’ between 
years 2000-2016. All patients with CAKUT, 
except for isolated vesicoureteral reflux (VUR), 
were enrolled in the study. The diagnosis of 
CAKUT was based on renal ultrasonography, 
99m-dimercaptosuccinic acid (DMSA), 
99m-diethylenetriamine pentaacetic acid 
(DTPA) or Tc-99m-mercaptoacetyltriglycine 
(MAG3) radionuclide scanning and/or voiding 
cystourethrography (VCUG). Of the patients, 
149 had DMSA, 101 had MAG3, 46 had DTPA 
scanning, and 67 had VCUG either in our 
hospital or elsewhere. VUR was grouped into 
low (i.e. grades 1, 2, and 3) or high (i.e. grades 4 
and 5). The study population was grouped into 
16 categories (Table I). The diagnosis groups 
of posterior urethral valve (PUV), multicystic 
dysplastic kidney (MCDK), renal agenesis (RA), 
hydronephrosis (HN), ureteropelvic junction 
obstruction (UPJO), and the others which are 
composed of other diagnosis subgroups of 
CAKUT, were included in the survival analysis 
and risk factor analysis for CKD. Patients 
with hydronephrosis determined by antenatal 
ultrasonography were defined as antenatal 
hydronephrosis (antenatal HN).3 Antenatal 
HN and HN corresponded to non-obstructive 
and non-refluxing renal pelvis dilatation. All 
available data including renal ultrasonography, 
DMSA, DTPA/MAG3 scanning, VCUG, serum 
biochemistry, history of urinary tract infections 
(UTI), antibiotic prophylaxis, urological 
interventions, proteinuria on the first admission, 
and the follow-up periods were obtained from 
the hospital records. Estimated glomerular 
filtration rate (eGFR) was calculated with the 
Schwartz formula (k= 0.33 for premature infants 
<1 year old; k=0.45 for full term infants <1 year 
old; k= 0.55 for all boys and girls aged 2-12 years 

and girls aged 13-21 years , ; k= 0.70 for boys 
aged 13-21 years).4 CKD was defined as eGFR 
below 90 ml/min/1.73 m2 for at least 6 months. 
Staging of CKD was based on “KDIGO criteria”5 
according to eGFR values as stage 2 (89-60 ml/
min/1.73 m2), stage 3 (59-30 ml/min/1.73 m2), 
stage 4 (29-15 ml/min/1.73 m2), and stage 5 
(ESRD, <15 ml/min/1.73 m2). Specific diagnostic 
criteria6,7 were used for the children younger 
than 2 years and neonates for CKD diagnosis 
during enrollment. All the patients were 
evaluated for prematurity, CKD, proteinuria, 
and UTI. Midstream urine samples after 
appropriate perineal cleaning were tested, and 
urine culture was performed to diagnose UTI 
in the patients with urinary tract symptoms for 
older children. Urine was collected by urethral 
catheterization or suprapubic aspiration in 
infants and neonates. Proteinuria was defined 
as >0.2 mg/mg.creatinine of a urinary protein/
creatinine ratio (Up/Uc) for children older than 
2 years8 and >0.5 mg/mg for children younger 
than 2 years.9 Children who did not attend the 
follow-up visits regularly, who did not have 
long term follow-up periods or who we were 
not able to contact by telephone were excluded 
from the survival analyses.

All procedures in this retrospective study 
were performed in accordance with the 
ethical standards of the institutional ethics 
committee (GO 13/166-27) and with the 1964 
Helsinki declaration and its later amendments 
or comparable ethical standards. Informed 
consent forms were obtained from all individual 
participants included in the study.

Statistical Analysis

Statistical Package for the Social Science (SPSS) 
version 18.0 was used for data analysis. A 
Chi-square test was applied for assessing the 
demographic features of the patients. Mean 
values, medians, interquartile ranges (IQR), and 
standard deviations (SD) were calculated based 
on the clinical and laboratory results. Chi-
square, Fishers exact, and Yates correction tests 
were used to analyze the differences between 
groups. Mann-Whitney U and Kruskal Wallis 
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tests for continuing variables and the Wilcoxon 
Signed Rank test for dependent variables were 
applied. Possible risk factors for CKD identified 
with univariate analyses were included in the 
logistic regression analysis to determine the 
independent predictors of the patient result. 
Hosmer-Lemeshow goodness of fit statistics 
was used to assess model fit. Survival analysis 
of diagnosis groups during the follow-up period 
regarding the progression to CKD was assessed 
by Kaplan Meier analysis. A p-value less than 
0.05 was considered statistically significant. 

Results

A total of 300 children (M/F: 203/97) with the 
diagnosis of CAKUT were included (Table I). 
The median age at the first admission was 0.6 
years (IQR; 0.1-4.0 years), the mean duration 
of the follow-up was 5.7 ± 3.9 years, and the 
mean age at the last visit was 8.7 ± 6.1 years. Of 
the patients, 138 (46%) were diagnosed in the 
antenatal period at a mean gestational week of 
25.5 ± 5.8. Among this group, HN (n= 83; 60.1%) 
and MCDK (n= 39; 28.2%) were the two leading 
diagnoses. While the diagnosis of antenatal HN 
was confirmed in 67 out of 83 patients with 
postnatal USG, initial prenatal diagnosis was 

changed in 16 patients after the delivery as 
follows: UPJO in seven, normal in six, MCDK in 
two patients, and renal agenesis in one patient 
(Fig. 1). 

Of 67 patients who had VCUG, 24 had no 
reflux, 43 had reflux (30 low grade, 13 high 
grade). Twelve out of 43 patients with VUR 
(28%) also had diagnosis of PUV. Of 20 patients 
with PUV, 7 had high grade VUR (35%), 5 had 
low grade VUR (25%). UTI was frequent in the 
high grade VUR group compared to the low 
grade VUR group (p= 0.031). Rate of proteinuria 
at the first admission was similar in patients 
with VUR (7/43, 16.3%) and without (6/24, 25%) 
(p= 0.527). Similarly, rate of proteinuria at the 
first admission was also comparable in patients 
with high and low grade VUR (15 .4% vs 16.7%, 
respectively, p= 0.648). The frequency of CKD 
was 33.3% (10/30) in low grade VUR and 38.5% 
(5/13) in high grade VUR patients (p= 0.742). 
Diagnoses were as follows in patients with low 
grade VUR and CKD: PUV (n= 5), MCDK (n= 1), 
RA (n= 1), HN (n= 1), UPJO (n= 1), horse shoe 
kidney (n= 1) and in patients with high grade 
VUR and CKD: PUV (n= 4), RA (n= 1). A total 
of 149 patients (49.7%) who underwent 99mTc 
DMSA; 49 (32.8%) had unilateral, 4 (2.6%) had 
bilateral renal scarring.

Fig. 1. Change of Prenatal Diagnosis of the Study Group in Postnatal Period 
USG: ultrasonography, PUV: posterior urethral valve, MCDK: multicystic dysplastic kidney, HN: hydronephrosis, UPJO: 
obstruction of ureteropelvic junction, RA: renal agenesis, DCS: double collecting system
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We evaluated the relationship between VUR, 
UTI and CKD. Of 43 patients with VUR, 15 had 
CKD (35%), and 10 of these CKD patients had 
ESRD (66.6%). Patients with VUR experienced 
CKD and ESRD more significantly than the 
patients without VUR (p <0.001 for CKD, p 
<0.001 for ESRD). VUR was found to be an 
independent risk factor for CKD in multivariate 
logistic regression analysis [OR 3.642; 95% CI 
1.073-12.355, p= 0.038]. Although CKD occurred 
more in patients with UTI (p= 0.043), albeit the 
ratio of ESRD was not different between the 
patients with or without UTI (p= 0.373), UTI was 
not found an independent risk factor for CKD. 
Patients with bilateral renal scarring progressed 
to CKD more frequently than patients with 
unilateral renal scarring (p= 0.001). However, 
having bilateral renal parenchymal scarring 
was not found an independent risk factor for 
CKD in multivariate regression analysis. 

Sixty-four patients (21.3%) had at least one 
urological operation, 39 of which occurred in the 
first year of life. Valve ablation was performed 
in all patients with PUV (n= 20). Of the CKD 
group, 18 patients (75%) underwent urological 
operations. Diagnoses were as follows: PUV 
(n= 12), UPJO (n= 2), horseshoe kidney with 
neurogenic bladder (n= 1), megacyctis (n= 1), 
HN (n= 1), and ectopic kidney with neurogenic 
bladder (n= 1). A nephrectomy was performed 
to the non-functional kidney in 15 patients 
[MCDK (n= 6), HN (n= 2), ectopic kidney (n= 
2), PUV (n= 1), ectopic ureter (n= 1), UPJO (n= 
1), antenatal HN (n= 1), and extrarenal pelvis 
(n= 1)] due to recurrent UTI despite antibiotic 
prophylaxis, recurrent urolithiasis, or treatment-
resistant hypertension. Patients with PUV and 
UPJO more significantly underwent urological 
intervention in the first year of life (PUV vs other 
subgroups, p= 0.002, UPJO vs other subgroups; 
p= 0.001). Patients with oligohydramnios 
had more urological interventions compared 
to the subjects without (p <0.001). Patients 
who underwent surgical operations had an 
increased incidence of UTI (71.9%) and received 
more frequent antibiotic prophylaxis (57.9%) 
compared to the non-operated patients (UTI; p= 
0.006 and antibiotic prophylaxis; p <0.001).

The diagnosis of PUV, oligohydramnios, VUR, 
and proteinuria on the first admission were the 
independent risk factors for CKD in multivariate 
logistic regression analysis (Table II). Among 
the other disease subgroups, the diagnosis 
of PUV independently conferred a worse 
prognosis in survival analysis as well (Fig. 2). 
There were 24 patients with the diagnosis of 
CKD [stage 2 (n=6), stage 3 (n= 3), stage 4 (n= 
2), stage 5 (n= 13) (ESRD)]. Both CKD and ESRD 
were observed more frequently in the PUV 
subgroup than the other diagnosis groups (p 
<0.001). PUV was an independent predictor for 
CKD [OR 6.518; 95% CI 1.573-27.003, p= 0.01)]. 
Furthermore, patients with PUV progressed 
to ESRD (median 3.63 years) earlier than the 
other subgroups. Eleven patients [PUV (n= 7), 
unilateral renal agenesis (n= 2), MCDK (n= 1), 
and horseshoe kidney with neurogenic bladder 
(n= 1)] received dialysis treatment, and 7 of 
them [PUV (n= 5), renal agenesis (n=1), and 
horseshoe kidney with neurogenic bladder 
(n= 1)] underwent renal transplantation. The 
median eGFR values at the last visit and follow-

Fig. 2. The Follow Up Period up to the Time of CKD 
in Months Based on Congenital Anomalies of the 
Kidney and Urinary Tract (CAKUT) Phenotypes 
PUV: posterior urethral valve, MCKD: multicystic 
dysplastic kidney, HN: hydronephrosis, UPJO: obstruction 
of ureteropelvic junction



Children with Congenital Anomalies of the Kidney and Urinary Tract

The Turkish Journal of Pediatrics ▪ September-October 2020 751

Turk J Pediatr 2020; 62(5): 746-755

up period after renal transplantation of these 
seven patients were 89.5 ml/min/1.73 m2 (IQR: 
22.1-101.0 ml/min/1.73 m2) and 116.0 months 
(101.0-136.0 months), respectively. One patient 
with PUV and the patient with renal agenesis 
progressed to CKD after renal transplantation, 
whereas other five patients had normal graft 
functions at the time of writing of this report. 
Those patients who progressed to CKD after 
kidney transplantation received deceased 
donor kidneys. Graft losses were due to 
non-compliance to the immunosuppressive 
medications in the PUV patient and BK 
nephropathy in the other. Patients with 
oligohydramnios (n= 14) had bilateral renal 
and urinary tract anomalies. These patients 
progressed to CKD more frequently (n= 7/14, 
50% vs n= 17/286) and earlier [9.62 (IQR 2.32-
59.63) months vs 59.72 (IQR 6.80-120.01) months] 
than the patients without oligohydramnios 
(p <0.001 for both). Similarly, ESRD observed 
earlier in patients with oligohydramnios than 
those without. The median age of the patients 
with ESRD and oligohydramnios (n= 5) was 3.31 
months (IQR; 0.00-55.37 months) whereas the 
median age of the patients with ESRD without 
oligohydramnios (n= 8) was 56.82 months (IQR; 
0.10-83.79 months). In multivariate analysis, 
oligohydramnios was found as an independent 
risk factor for CKD [OR 11.672; 95% CI 2.380-
57.242, p= 0.002)]. There were 26 patients who 
were born prematurely (8.6%) with a median 
gestational age of 35 weeks (IQR: 33-36 weeks). 

There was no difference between the patients 
with or without prematurity in terms of eGFR 
values on the first admission and at the last 
visit (p= 0.577 on the first admission, p= 0.252 
at the last visit). Prematurity was significantly 
observed in patients with oligohydramnios (p= 
0.025) and CKD (p= 0.002), but not in patients 
with ESRD (p= 0.318). Prematurity was not 
found an independent predictive factor for 
CKD. Fifteen patients had proteinuria on the 
first admission. The diagnosis of these patients 
were as follows; PUV (n= 6), UPJO (n= 3), RA (n= 
2), MCDK (n= 1), DCS (n= 1), AHN (n= 1), and 
HN (n= 1). Of these patients, eight had CKD and 
five of them progressed to ESRD. Additionally, 
having proteinuria on the first admission was 
an independent risk factor for CKD regardless 
of CAKUT subtype [OR 11.193; 95% CI 2.310-
54.235, p= 0.003)].

Discussion

CAKUT consists of a heterogeneous group 
of disorders, and the clinical courses of these 
subgroups are extremely different.10 Most of the 
patients with CAKUT often progress to ESRD 
at a slower rate; however, certain subgroups 
do progress more rapidly.10 In this study, 
we focused on the differences regarding the 
prognosis of each subgroup and the factors 
influencing the progression to CKD. The 
current study indicates that the prognosis is 
highly dependent on the CAKUT phenotype. 

Table II. Predictive factors of chronic kidney disease in CAKUT.

Predictive Factors for CKD
Univariate Multivariate

OR  95 % CI p OR  95 %CI p
VUR 13.192 5.128-33.940 0.001 3.642 1.073-12.355 0.038
Oligohidramnios 17.933 5.568-57.757 0.001 11.672 2.380-57.242 0.002 
UTI 2.222 0.869-5.678 0.095  
Prematurity 4.518 1.603-12.730 0.004
Diagnosis of PUV 25.103 8.854-71.169 <0.001 6.518 1.573-27.003 0.010
Gender 3.674 1.069-12.632 0.039  
Bilateral paranchymal scar 5.186 1.980-13.578 <0.001
Proteinuria at first admission 4.518 1.603-12.730 0.004 11.193 2.310-54.235 0.003
CKD: chronic kidney disease, OR: odds ratio, CI: confidential interval, VUR: vesicoureteral reflux, UTI: urinary tract 
infection, PUV: posterior urethral valve, HN: hydronephrosis.
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In different CAKUT subgroups, PUV was 
found to be an independent risk factor for CKD 
as underlined in previous reports.11 Besides 
PUV, VUR, proteinuria on the first admission, 
and oligohydramnios were also found to be 
associated with CKD in our study. 

PUV leads to bilateral renal obstruction 
and renal dysplasia in addition to bladder 
dysfunction.12 It confers a poorer prognosis than 
the other frequently seen obstructive uropathy, 
UPJO, which tends to occur unilaterally and 
have a milder phenotype.13 PUV is the leading 
cause of CKD in newborn males,14 and ESRD 
occurs in a wide range between 5% and 64% 
in the reports.15 We found that CKD and ESRD 
were observed in 55% and 40% of the patients 
with PUV, respectively. A possible reason for 
these high ratios is likely to be due to the longer 
follow-up period of our patients, and the nature 
of our hospital (i.e. a tertiary referral clinical 
center). In our study, 40% of our patients with 
PUV progressed to ESRD despite relatively 
early surgical ablation This indicates that CKD 
in this group of patients is not solely due to 
mechanical obstruction itself but accompanying 
renal dysplasia, which is expected in this patient 
population.12 

In the current study, the patients with 
oligohydramnios progressed to CKD in a shorter 
follow-up period than those who do not have. 
Oligohydramnios indicates severe abnormality 
in the urinary system in the antenatal 
period.16,17 Therefore, oligohydramnios is 
mostly associated with renal impairment, 
poor prognosis, and ESRD.16,17 Klaassen et al.17 
revealed that all infants with oligohydramnios 
developed CKD, and 40% of these individuals 
progressed to ESRD in the first 3 months 
of life. In our study group, patients with 
oligohydramnios progressed to CKD and 
ESRD at a ratio of 50% and 36%, respectively. 
Additionally, those patients progressed to CKD 
at a mean age of 9.62 months. As we could not 
reach the prenatal information of all patients, 
the proportion of CKD and ESRD in patients 
with oligohydramnios would most likely be 
higher. In agreement with previous reports,16,17 

our patients with oligohydramnios experienced 
ESRD and underwent surgical interventions 
more frequently than the patients without. 
In addition, having oligohydramnios was 
identified as an independent risk factor for CKD 
in our study. Taken together, oligohydramnios 
should be considered as one of the earliest 
markers of CKD in patients with CAKUT. 

In our study, although we did not find statistically 
significant difference between low and high 
grade VUR in terms of CKD, presence of VUR 
has been identified as an important risk factor 
in the course of CKD as shown previously.18 
The impact of VUR on renal survival is 
controversial. In some of the studies,11 VUR has 
been associated with poor renal survival, but on 
the contrary, the others have established better 
results.19 In the literature, it has been shown that 
VUR accompanies with PUV at a ratio of 50%.20 
Similar to existing literature data, in our study, 
60% of PUV patients had VUR, and 35% of them 
were high grade. The relation between VUR 
and CKD identified in the current study may be 
explained by the frequent association of VUR 
with PUV, which was established as main cause 
of CKD in CAKUT. This may also explain no 
difference between low and high grade VUR in 
terms of CKD as most of the CKD patients had 
PUV diagnosis, which was considered the main 
cause for CKD. In the previous reports, UTI 
has been frequently observed in patients with 
CAKUT.21 Recurrent UTI rarely leads to CKD 
without any underlying renal abnormalities22 
and has been shown to worsen the prognosis 
of the patients with congenital kidney diseases 
and bilateral renal impairment.23 As noted 
in previous studies, CKD was significantly 
observed in patients who had recurrent UTI. 
However, we did not find UTI as a risk factor 
for the development of CKD in the current 
study. In contrast to published data,24 UTI did 
not influence the course of CKD or ESRD in our 
study population. Another important parameter 
of the progression to CKD is the presence of 
parenchymal scarring in patients with VUR. 
The existing UTI and inflammatory process are 
well-known reasons for renal scarring.25 The 
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relevance of renal scarring in CKD has been 
shown, and the renal parenchymal scarring 
has been reported as a risk factor for CKD.18,26 
Studies have investigated the effect of the 
scarring on renal survival;18,26 however, few 
studies have analyzed whether this scarring is 
unilateral or bilateral.27 In a detailed research,27 
patients with bilateral renal scarring have been 
reported to have more pronounced creatinine 
elevation and lower GFR values. In the present 
study, we also showed that the bilateral renal 
scarring had a significant association with CKD 
in patients with CAKUT.

Proteinuria is considered an important predictor 
of CKD in CAKUT28 and it is prominent during 
the follow-up period in patients with chronic 
renal disease.29 In our study, proteinuria 
at the referral time was marked in patients 
with CKD. Proteinuria has also been shown 
as an unfavorable factor in renal survival in 
patients with CAKUT.11 In agreement with 
existing literature data, we demonstrated 
that proteinuria on the first admission was an 
independent predictor for CKD, and therefore 
should be monitored during follow-up. 

Prematurity was another parameter that also 
significantly associated with patients who 
had CKD. In preterm infants, the size and the 
number of the glomeruli and GFR levels are 
significantly diminished compared to full-term 
babies.30 Having a baseline reduced number of 
nephrons in premature infants may contribute 
to the ongoing programmed cell-death in 
CAKUT, and this may facilitate the progression 
to CKD. There are conflicting data in the 
literature regarding prematurity and CKD. It 
has been reported that, preterm infants have 
normal renal functions.31 However, Melo et al.32 
suggested that prematurity was an independent 
predictor for renal failure in CAKUT. In our 
study we did not find prematurity as a risk 
factor for CKD, but this would be related to the 
lack of full antenatal information of the study 
patients.

Our study has some limitations that usually 
occur in retrospective studies. We had missing 
data regarding prenatal ultrasonographic 
assessments. In addition, the number of 
patients in some subgroups was too small, and 
subgroups were extremely heterogeneous. In 
the current study, VCUG was not performed in 
all patients. Therefore, actual VUR ratio might 
be different than we found. We did not find 
bilateral renal scarring as an independent risk 
factor for CKD. This could be an artifact as we had 
very small number of patients having bilateral 
renal scarring (n=4). Additional limitation of 
our study would be an unequal follow-up 
durations of the patients with different CAKUT 
subgroups. All of these factors restrict to make 
a clear comparison between the subgroups. 
Patient registries would overcome this inability 
as these registries yield more patients with rare 
CAKUT subgroups and sufficient follow-ups. 
On the other hand, our study was conducted in 
a broad pediatric CAKUT population that was 
monitored during a fairly long period. 

In conclusion, the current study gives a general 
perspective about children with the diagnosis of 
CAKUT who applied to a tertiary clinical center 
in Turkey. Diagnosis of PUV, VUR, proteinuria 
on the first admission, and oligohydramnios 
have been identified as predictive factors for 
CKD. Renal prognosis of the patients highly 
depends on the CAKUT phenotype. PUV is 
associated with the poorest prognosis among 
the CAKUT subgroups. Surgical interventions 
seemed not to prevent but only postpone the 
process of CKD in the obstructive phenotypes of 
CAKUT. These factors may have clinical utility 
during management and estimate a long-term 
prognosis in patients with CAKUT.
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