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: This cross-sectional study included all children aged 3
months to 20 years who were referred to the nephrology clinic with a diagnosis of
chronic kidney disease between 2004 and 2024. Demographic, clinical, and
laboratory data were recorded in the PCKDR.ir system. The data were analyzed
using IBM SPSS Statistics version 20, employing statistical tests such as Fisher's
exact test and Chi-square.

: A total of 189 children, aged 3 months to 20 years, were included in the
study, with a higher prevalence in boys (56.62%) compared to girls (43.38%). The
mean age of the participants was 9.10 + 4.43 years. Most patients (85.71%) were in
the early stages of chronic kidney disease (stages 1 and 2). The most common
etiologies were urinary tract infection (22.75%), nephrotic syndrome (16.4%), and
kidney stones (12.17%).

: The findings indicate that the most prevalent etiologies of chronic
kidney disease are preventable and treatable. With timely diagnosis and appropriate
follow-up, the progression of the disease and permanent kidney damage can be Keywords Children, Chronic
mitigated. Kidney Disease, Etiology,

Disease Stages, Mashhad
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Introduction

Chronic kidney disease (CKD) is characterized
by an irreversible and progressive decline in renal
function, defined by a glomerular filtration rate
(GFR) below 60 mL/min for over three months.
Previously referred to as chronic renal failure (CRF)
in advanced stages, CKD is associated with elevated
mortality rates. While many patients eventually
require  permanent  hemodialysis, imposing
significant burdens on individuals and society,
numerous patients succumb to complications before
reaching end-stage renal disease.

The prevalence of CKD is rising in developing
nations, including Iran, with reported pediatric rates
ranging from 14 to 74 per million. Although CKD is
less common in children than in adults, its
preventable nature and severe sequelae—including
growth retardation, anemia, and metabolic
disturbances—render it critically important. Despite
advancements in extending life expectancy, dialysis
often fails to restore a satisfactory quality of life.
Complications of CKD encompass anemia,
acidosis, electrolyte imbalances, bone disease, and
growth  impairment,  alongside  profound
psychosocial and economic consequences for
patients and their families.

Understanding regional variations in etiology,
such as glomerulonephritis, reflux nephropathy,
obstructive uropathy, and congenital anomalies, is
essential for effective prevention and management.
This study aims to determine the prevalence and
etiologic spectrum of CKD across stages |-V in a
pediatric cohort, analyzing associations with age,
sex, and disease severity.

Methodology

This epidemiological, applied descriptive cross-
sectional study included all children referred to
pediatric nephrology clinics affiliated with Islamic
Azad University, Mashhad Medical Sciences
Branch, from 2004 to 2023, who were diagnosed
with chronic Kkidney disease and underwent
maintenance treatment (renal replacement therapy)
via peritoneal dialysis, hemodialysis, or Kidney
transplantation. Patients were screened based on
inclusion criteria (children aged 3 months to 20
years with CKD) and exclusion criteria
(incomplete file information).

Data examined included age, sex, etiology, and
stage of chronic kidney disease, which were
extracted using a checklist developed by a
specialized panel, ensuring confidentiality and
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adherence to research objectives. Chronic kidney
disease was classified based on etiology, GFR, and
albuminuria. According to this classification, GFR
levels were categorized as follows: GFR > 90
(Group 1G), GFR 60-89 (Group 2G), GFR 30-59
(Group 3G), GFR 15-29 (Group 4G), and GFR <
15 (Group 5G). The etiology of the disease was
determined based on diagnostic imaging,
laboratory tests, and the clinician's assessment.

Sampling was conducted using a census
method, including the files of all children aged 3
months to 20 years with chronic kidney disease
from nephrology centers in hospitals and pediatric
nephrology clinics in the private sector affiliated
with Islamic Azad University, Mashhad Medical
Sciences Branch. Demographic, clinical, and
paraclinical records of children with chronic
kidney disease were entered into a pre-developed
electronic database. The collected information was
uploaded to the PCKDR.ir system, which pertains
to the study of the etiology of chronic kidney
disease in Iran, and was subsequently extracted and
analyzed in Excel format. To describe and
statistically analyze the data, IBM SPSS Statistics
version 20 was used to create a database,
employing descriptive and analytical methods such
as tables and graphs to present the results.

Results

Initially, 250 children with chronic kidney
disease were evaluated at the pediatric nephrology
clinics affiliated with the Islamic Azad University,
Mashhad Medical Sciences Branch. Ultimately,
due to incomplete data in some cases that
warranted exclusion based on the exit criteria, a
total of 189 children (107 boys [56.6%] and 82
girls [43.4%]) with chronic kidney disease, aged 3
months to 20 years, were included in the study. The
mean age of the patients was 10.9 + 4.43 years,
with the highest age being 19 years and 11 months,
and the lowest being 6 months. Additionally, in
most age groups, the likelihood of renal
involvement was higher in boys than in girls.

The distribution of chronic kidney disease
stages: A total of 104 patients (55.03%) were
classified as Stage I, 58 patients (30.6%) as Stage
I, 20 patients (10.58%) as Stage Ill, 4 patients
(2.12%) as Stage 1V, and 3 patients (1.59%) as
Stage V.

The distribution of etiologies of chronic kidney
disease in the children studied is shown in Table 4.



Etiological Study of Children with Chronic Kidney Disease in Mashhad ...

The etiology for 43 patients (22.75%) was related
to urinary tract infections and associated reflux
nephropathy. Additionally, 31 patients (16.4%)
had chronic kidney disease due to nephrotic
syndrome (idiopathic, FSGS, MCD), and 23
patients (12.17%) had Kkidney stones. Other
etiologies included prenatal hydronephrosis,
Wilms tumor, cystinosis, hyperoxaluria, and
unknown causes.

None of the 189 children underwent kidney
transplantation or died during the follow-up period.
Three children (1.5%) were undergoing peritoneal
dialysis, while the remaining patients received
medication. Among the patients, 27 children
(14.28%) had anemia (hemoglobin < 11.5 g/dL), of
which five received erythropoietin and other iron
supplements. Additionally, 19 children (10.05%)
had hypertension (percentile > 90).

Discussion

This study investigated the etiologic spectrum
of chronic kidney disease (CKD) in children
referred to nephrology centers in Mashhad, Iran,
from 2004 to 2023. The findings revealed a
higher prevalence in males (56.62%) compared
to females (43.38%), a pattern consistent with
previous global reports that underscore the need
for heightened clinical vigilance in boys
presenting with urinary symptoms.

The highest prevalence of CKD was observed
in the 5-10 and 10-15 year age groups (43.6%
and 33.3%, respectively), aligning with
international studies that report peak prevalence
between 6.5 and 15.6 years (Zhang et al., 2021).
Disease staging, based on glomerular filtration
rate (GFR), showed that most patients (55.03%)
presented at Stage I (GFR > 90), followed by
Stage 1l (30.6%) and Stage Il (10.58%). A
significant association was found between
disease stage and etiology (P < 0.05),
highlighting an  opportunity  for earlier
intervention through public health initiatives to
reduce late-stage presentations.

The most common etiologies identified were
urinary tract infections (22.75%), nephrotic
syndrome (16.4%), and kidney stones (12.17%),
followed by multicystic kidney disease, renal
dysplasia, and diabetic nephropathy. This
contrasts with studies in other regions, such as
Ilam, Iran, where diabetes was the leading cause
(Ghiasi et al., 2023). This discrepancy likely
reflects differences in study populations and
regional factors, reinforcing the importance of
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local etiologic data for effective preventive
strategies. Notably, the predominant causes in
our cohort are often preventable or treatable,
emphasizing the potential to halt CKD
progression through targeted management of
these conditions.

Complications such as anemia (present in
14.14% of patients) and the need for renal
replacement therapy (1.5%) were observed.
These sequelae contribute significantly to
reduced quality of life, increased cardiovascular
risk, and substantial individual and societal
economic burdens. Consequently, developing
strategies focused on prevention and early
diagnosis, rather than costly end-stage
treatments like dialysis and transplantation, is
imperative.

This study has several limitations. As a single-
center study based on a referred patient population,
the findings may not reflect the true prevalence in
the general community. Furthermore, data from
patients who underwent transplantation or dialysis
at external centers were unavailable. Future multi-
center, national studies with community-based
sampling are recommended to provide a more
comprehensive  epidemiological  picture  of
pediatric CKD in Iran.

Conclusion

This study highlights that chronic Kidney Disease
in the studied pediatric population predominantly
affects males and children aged 5-15 years, with
urinary tract infections, nephrotic syndrome, and
kidney stones being the most common, often
treatable, etiologies. The significant association
between disease stage and its cause underscores the
critical importance of early diagnosis and
intervention to prevent progression to advanced renal
failure and its associated complications, such as
anemia and cardiovascular disease. Given the
preventable nature of many identified causes, these
findings emphasize the need for heightened clinical
vigilance, particularly in boys with urinary
symptoms, and the development of robust public
health strategies focused on prevention. Future
community-based,  multi-center ~ studies  are
recommended to overcome the present limitations
and further clarify the etiological landscape.
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2. Minimal Change Disease

1. Focal Segmental Glomerulo Sclerosis
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