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Abstract

Background: Chronic kidney disease (CKD) is a worldwide medical condition with increasing
frequency that impairs the quality of life of children. This study aimed to assess the clinical signs and
causes of CKD in children in Zahedan, Iran.

Methods: This cross-sectional study was run on 489 children up to 20 years with stages of 3 to 5
CKDs, in Zahedan during 2010-2019. Informed written consent was obtained from the patients’
parents. Data analysis was performed by SPSS 20 considering 0.05 as significant level.

Results: Amongst the clinical manifestations, edema (16.4%), (FTT) (13.5%), urinary symptoms
(12.3%) and vomiting (11.5%) were more common and congenital structural anomalies (41.7%) were
the most common cause of hospital admission. From among the studied children with CKD, 65.8%
had stage 5, about 44.4% had conservative treatment and in total, 19.00% died. Most of the laboratory
parameters were different in death and survival cases, for instance, Systolic and diastolic BP were
higher in deaths when platelet blood was lower. Main causes of CKD (congenital structural
anomalies, cystic/hereditary/congenital disease, glomerular diseases, Renal Tubular Disease,
unknown origin and stone) had a significant association with gender (X2=13.42, p=0.02), treatments
(X2=70.77, p<0.001), stage of CKD (X2=40.31, p<0.001) and survival (X2=11.59, p=0.041). Stages
of CKD had a significant relation with treatment (X2=118.18, p<0.001), and survival (X2=26.5,
p<0.001).

Conclusion: The causes of CKD were significantly associated with treatments, stage of CKD, and
survival. Stages of CKD had significant associations with treatment and survival. Therefore, more
attention to children with these signs is essential for early diagnosis and proper treatment.
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1- INTRODUCTION

Chronic kidney disease (CKD) is a
worldwide health problem that is
increasing in prevalence and impairs the
lives of children (1). Without any
underlying reason, CKD is a clinical
disorder that results in a slow loss of
kidney function over a long period of time
(2). The presence of kidney damage is
known to occur due to a decrease in
glomerular filtration rate (GFR) within 90
days (2.3). The reports of CKD in children
focus on the end-stage renal disease
(ESRD) requiring renal replacement
therapy (RRT), in up to 9 per million
children (4.5). The necessary screening
avoids these problems so that patients at an
earlier stage are likely to outnumber those
who have had multiple ESRD visits (6)
with the same pediatric predisposition.
Therefore, the true effect of CKD in
pediatrics is unclear in countries where
health care assets are poorly allocated to
RRT or where RRT is not accessible with
high mortality due to 'IRC (4). It has been
explained that the incidence of CKD is
higher in boys due to the greater
recurrence of renal intrinsic abnormalities
and congenital abnormalities of the kidney
and urinary tract (CAKUT) in this sexual
orientation. (2). In Iran, the incidence of
CKD in children decreased from 10.2 to
8.6% between 1996 and 2005 (7) with an
annual incidence of stage 3-5 CKD of 14.5
parts per million (8). The main causes of
CKD are proven by (CAKUT), Steroid
Resistant Nephrotic Syndrome (SRNS)
and kidney disease (9) while some causes
like Wilms cancer, thrombosis, kidney
stones, incurable diseases y and interstitial
tissue are rarer (10). In this regard, the
underlying cause of renal hypoplasia or
posterior  urethral  valve  certainly
predominates in younger patients (4).
Factors such as nephron reduction in
infancy, low birth weight and low
gestational age are now appearing to be
important causes with the general
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hypothesis (2.11) being inaccessible due to
lack of registries in world countries
especially less developed countries (4).
The clinical needs for renal failure in
children and society’s resistance to future
development are normal but somehow
more confusing about children (14),
because of the short survival time and
under-nutrition that have been observed in
children with failure to thrive (FTT)
around the world and in Iran (12,13). The
developmental impairment increases as
GFR decreases, despite a significant
reduction in kidney function (14), which is
a major cause of FTT in children (11)
mainly due to malnutrition, metabolic
acidosis, mineral and bone disorders,
anemia, fluid and electrolyte disturbances
and anomaly (15). Anyway, especially
after infancy, developmental frustration is
primarily due to a disruptive effect on the
development of adult growth hormone
(GH) digestion, the growth factor insulin-
like (14-16). CKD is a stealthy disease;
despite the fact that it is somewhat unusual
in young people, it can be an
overwhelming disease with long-lasting
results. In fact, the mortality rate in
children with ESRD treated with dialysis is
30 to 150 times higher than in healthy
controls, and life expectancy is about 50
years less. Kidney transplantation is a
treatment that improves the prognosis of
children with ESRD (4). Regarding the
second author's experience of the present
study, the epidemiology and etiology of
childhood CKD, early diagnosis, and
identification of modifiable causes are
important to make decision to choose an
ideal treatment. It is necessary to be noted
that the pediatric population of the present
study, most of the children with CKD who
referred to the pediatric nephrology clinic,
had been suffering from inherited diseases
due to parents’ consanguineous marriages.
This highlighted that social factors lead to
kidney failure over time gradually due to
underline diseases such as
cystic/hereditary/congenital disease, renal
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tubular disease, and late referral that lead
to specific types of treatment (10).
Considering the above-mentioned facts,
the present study aimed to study clinical
signs and causes of pediatric CKD in the
city of Zahedan, located in the Southeast
of Iran.

2- MATERIALS AND METHODS
2-1. Study design and setting

This cross-sectional study was run on
489 children aged less than 20 years with
CKD stages of 3 to 5, who had referred to
and admitted in the Ali Ebne Abi Talib
Hospital, which is under the supervision of
Zahedan University of Medical Sciences,
Iran, during 2010-2019.

In this study the researcher referred to the
medical record and assessed the profiles of
the children with CKD and all children
who had referred to the hospital entered
the study after meeting the inclusion and
exclusion criteria within the study
duration.

All admitted children went under clinical
examination and the information was
recorded in a structured form, including
the details of age, gender, anthropometry,
admission disease category (neurological,
respiratory, cardiovascular,
gastrointestinal, etc.).

All the enrolled subjects received
treatment according to the specific
protocol and were followed until death or
discharge from hospital.

The patients younger than 3 months and
older than 20 years were excluded from
the study. Stages 3 to 5 CKD were defined
according stage 3a: GFR between 45-59
mL/min/1.73 m 2, stage 3b between 30-44
mL/min/1.73 m 2, stage 4 between 15-29
mL/min/1.73 m 2 and stage 5 less than 15
mL/min/1.73 m 2. Blood pressure higher
than the 95th percentile plus 5 mmHg was
considered as hypertension (10).
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In order to simplify the assessment,
patients were categorized into 6 groups
regarding their etiologies for CKD,
including: congenital structural anomalies
of the kidney and urinary tract (CAKUT),
congenital  disease, and glomerular
nephritis, renal tubular disorders, stone and
unknown.

2-2. Data Analysis

For analyzing data, SPSS 18.0 (SPSS Inc.,
Chicago, Illinois, USA software) was
implemented. Data  grouping  was
summarized by  frequencies  and
proportions, and the quantitative data
represented with mean and standard
deviations. Normality test was applied for
the data distribution. For comparing the
quantity variables in two groups, Mann-
Whitney test was performed for the
variables with free distribution and t-test
for normal variables. Chi- square test was
applied for assessing the association
between two  different  categorical
variables. P-value of 0.05 was considered
as statistically significant.

3- RESULTS

Table 1 showed the results of the
normality test with an illustration of free
distribution for all the quantitative
variables that caused non-parametric tests
for analysis (P<0.05).

Most of the children aged higher than 10
years (44.6%), followed by the age group
of 5-10 years (32.1%). Gender distribution
was similar in boys (51.9%) and girls
(48.1%).

The most frequent clinical manifestation
included FTT (13.5%), edema (16.4%),
lower urinary tract symptoms (12.3%), and
vomiting (11.5%). Regarding the causal
point of view on CKD, 41.7% were
admitted due to congenital structural
anomalies, 15.3% due to
cystic/hereditary/congenital disease, and
24.1% due to glomerular diseases.
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Table-1: Kolmogorov—Smirnov test (KS test) of normality on quantities variables in the

study
Variables N Min Max Mean SD Skewness Kurtosis KS | P value
Age (Year) | 489 | 0.3 20 9.01 498 | 0079 | 011 | -0.977 | 0.22 | 0.078 | <0.001

Weight 489 | 2 68 20.97 11.71 066 | 011 | -0109 | 0.22 | 0.102 | <0.001

Height 489 | 43 162 109.05 2649 | -0.397 | 0.11 | -0.637 | 0.22 | 0.088 | <0.001
SysFt,‘:L'SCSE'eOOd 485 | 60 | 250 | 115.86 3000 | 1.253 | 0111 | 2323 | 0221 | 0.148 | <0.001
Diastolic Blood | o) | 45 150 73.97 1803 | 1.042 | 0111 | 1.8 |0.222]0.159 | <0.001

Pressure
Wh'tceeﬁ'o‘)d 477 | 1100 | 31000 | 8771.49 | 4402.88 | 1.733 | 0.112 | 3.832 | 0.223 | 0.152 | <0.001
Hemoglobin | je0 | 5 4 15 9.03 2.09 -0.213 | 0.113 | -0.011 | 0.225 | 0.068 | <0.001
(Hb)(mg/dI)
p'atfr'ﬁéf;’”“t 404 | 15700 | 852000 | 265227.23 | 13514554 | 1.249 | 0.121 | 2.614 | 0.242 | 0.096 | <0.001
Erythrocyte
Sedimentation | 214 | 0 145 58.27 3483 | 0.454 | 0.166 | -0.477 | 0.331 | 0.066 | 0.025
Rate (mm/h)
Bloodurea | o7 | 49 205 68.65 36.70 | 0.903 |0.111| 0614 | 0.221 | 0.086 | <0.001
nitrogen(mg/dl)
C{ﬁ%}g:;‘e 489 | 1 15.9 4.88 3.05 0949 | 011 | 0445 | 0.22 |0.109 | <0.001

(Sn‘:‘é'glrl'; 483 | 109 | 164 138.44 6.14 | -0.401 | 0.111 | 2.186 | 0.222 | 0.064 | <0.001
Pé’r;aéf;ﬁ;” 485 | 22 58 4.68 261 | 17.639 | 0.111 | 359.703 | 0.221 | 0.239 | <0.001

%‘;‘]';/'SB“ 474 | 4.4 11 8.64 1.22 -0.606 | 0.112 | 0.239 | 0.224 | 0.091 | <0.001
P&‘}’;‘%‘f)’r 462 | 1.4 13 5.55 1.73 0713 | 0.114 | 0.834 |0.227 | 0.113 | <0.001
Alkaline

phosphatase 395 0.9 5475 793.90 562.74 2495 | 0.123 | 13.524 | 0.245| 0.12 | <0.001

(mg/dl)

PH 452 | 628 | 9.23 7.25 0.16 3536 | 0.115 | 50.803 | 0.229 | 0.123 | <0.001
Carbon dioxide | 451 | 2.3 24 13.89 450 | -0.177 | 0.115 | -0.685 | 0.229 | 0.072 | <0.001
parathyroid
hormone 63 | 7.8 | 1013 | 300.06 251.85 | 0.987 | 0.302 | 0499 | 0595 | 013 | 0.01

(mg/dl)
f.G'O”.‘er”'ar 489 | 232 | 56.76 14.29 10.29 1451 | 011 | 1.884 | 0.22 | 0.148 | <0.001
iltration rate

Our children involved with the stages of 3,
4 and 5 such that most of the children
including 322 patients (65.8%) were in
stage 5, and about 116(23.7%) involved
with the stage 4 and 51(10.4%) had stage 3
mostly in 3A (8.4%) compared with 3B
(2.0%). The duration of the disease until
the examination was another factor
considered in the study; most of the
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children had 1-5 y illness duration with the
frequency of 212 (43.4%). Children with
illness duration >5 years, placed in the
second rank with 187(38.2%). The
majority of children had conservative
treatment (44.4%), HD (25.6%) and PD
(21.9%). In total, 40 (8.2%) patients were
treated by TX. From 489 children about
19% died during the study (Table 2).
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Table-2: Frequency distribution of qualitative variables of sex, clinical manifestation, main
causes of CKD, stages of kidney disease, duration of illness, treatment, age groups and

weight, height, blood measures’ and urine
tests between survived and died children.
The results show that systolic and diastolic
blood pressure, hemoglobin (Hb), platelet,
blood urea nitrogen, creatinine, serum pH,
carbon dioxide, glomerular filtration rate
(GFR) were significantly different in
survived children compared to the dyed
cases. Systolic, diastolic blood pressure,
blood urea nitrogen and creatinine were
higher in died children (p<0.001) when Hb
(p<0.001), platelet count (p=0.002), pH
and carbon dioxide (p<0.001), glomerular
filtration rate (GFR) were higher in
survived children.

Table 4 demonstrates the association
between main causes of CKD and gender,
age, duration of illness, treatment, stages
of kidney disease and survival. It is
indicated that main causes of CKD had
significant  association  with  gender
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(X2=70.769, p p<0.001), stages of kidney
disease (X2=40.309, p<0.001) and survival
(X2=11.59, p=0.041).

From 204 children with congenital
structural anomalies, 124(60.8%) were
boys, 80(39.2%) aged above 10 years, 90
(44.1%) had more than 5 years of duration
in the illness, 105(51.5%) treated
conservative, 138(67.6%) had stage 5 of
kidney disease and 169 (82.8) survived.
From 75 children with
cystic/hereditary/congenital  disease, 39
(52%) were boys, 33 (44.0%) aged above
10 years, 29 (38.7%) had a duration of
more than 5 years in the illness, 30 (40%)
treated conservative, 47 (62.7%) had stage
5 of kidney disease and 63 (84%) survived.
From 118 children with Glomerular
diseases, 68 (57.6%) were girls, 52
(44.1%) aged above 10 years, 59 (50%)
had experienced 1-5 years of illness
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survival
Variables options Frequency | Percent | Variables options Frequency | Percent
Gender B(_Jys 254 51.9 stages of 4 116 23.7
Girls 235 48.1 kidney 5 322 65.8
Anemia 28 5.7 disease 3A 41 8.4
HTN 39 8 3B 10 2
FTT 66 13.5 Duration <ly 90 18.4
polyuria 20 4.1 of illness 1-5y 212 43.4
Edema 80 16.4 >by 187 38.2
Clinical \omiting 56 115 conservative 217 44.4
Manifestation Respiratory symptom 44 9 PD 107 21.9
Wasting 34 7 Treatment HD 125 25.6
Urinary symptom 60 12.3 X 40 8.2
UTI 35 7.2
Seizure 23 4.7 <1 38 7.8
Other 4 0.8 15 76 15.5
Congenital structural Age
anomalies 204 41.7 Groups 5 10 157 32.1
_ Cystlc/here(_i|tary/congen|tal 75 15.3 >10 218 446
Main Causes disease
of CKD Glomerular diseases 118 24.1 Survival Alive 396 81
Renal Tubular Disease 40 8.2 - Death 93 19
Unknown origin 26 5.3 - Total 489 100
Stone 26 5.3 - - - -
Table 3 presents a comparison in age, (X2=13.42, p=0.02), treatment
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duration, 45 (38.1%) treated HD, 86
(72.9%) had stages of stage 5 of kidney

disease, and 86(72.9%) survived.

Table-3: Comparison of age, weight, height, blood measures and urine tests between survive

and died children

Variables Status N Mean SD II\Q/Iae:I? SF\Eamnk?s,f I\/tI;/;ItU vaTue
e e o s | ses [l 9 s | oo
v |- (e ase I o853 00 i | oan
Height Do | 93 |08 | 2577|2285 | araens | 100198 | 0223
Systolic Blood Pressure S(LL\;E 39923 Eggi 2382'.742 33232 ggggi’g 12672.5 | <0.001
Diastolic Blood Pressure Sé;\ﬁ 39910 8702.649 ;ggi’ gggg? ggjﬁg 13234.5 | <0.001
e oo wc) |-Ale S| BI9SL | 120558 {5401 SBOLS 1| 10
Hemoglobin (Hb)(mg/dl) (—olve 380, 922 | 205 2068 397835 190465 | <0.001
pacicom (k) _|-Fie |38 211888 70886 211 8T s | o
Erythrocyte Sedimentation | Alive | 177 55.1 33.07 |102.44 | 18131 2378 | 0.009
Rate (ESR)(mm/h) Death | 37 73.43 39.3 131.73 | 4874
Blood urea nitrogen(mg/dl) QLL\;E 39934 6844?27 ggﬁ ggg;z ggég?g 12321.5 | <0.001
Creatinine (mg/dl) SLZE 39936 ggg ggg g;igé ggggi 10978 | <0.001
Sodium (MEW)  ~begin 3 | 13759 | o70 | 2267 | 2ssee | 10998 | 0308
o et e |52 67| 287 810 s | qor
coum g e {38878 122258 LS | o
Phosphor (ng/d) |5t o0 [ —ses | T67 | 2arza | azsas | 10248 | 068
Alkaline phosphatase Alive | 312 | 783.79 544,21 | 198.35 | 61884.5 128395 | 0.907
(mg/dI) Death | 83 | 831.88 629.7 | 196.69 | 16325.5
pH e 3oL 120 016 2556 &% | ey | o
cabon o |-te (801 L4 {1 2018 L8715 | o
parathyroid hormone Alive 59 | 296.04 257.25 | 31.46 1856 86 0.367
(PTH) (_mg/QI) De_ath 4 359.25 162.75 40 160
Glomerul(acr; I]‘:lll_\;[;atlon rate [A)\:a\;?] 39936 185,5576 150,6752 igggg 11044983750 10564 | <0.001
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Table-4: Main causes of hospitalization association with gender, age, duration of illness, treatment, stages of kidney disease and survival.

Main Cause of CKD
Variabl i isti i ) ) . Total X2 P
ariables options SEustey feonaenital cystic/hereditary/congenital | Glomerular R unknown ota
structural . . tubular . stone
; disease diseases - origin
anomalies Disease
Bovs n 124 39 50 18 10 13 254
y % 60.80% 52.00% 42.40% 45.00% | 38.50% | 50.00% | 51.90%
Gender 13.423 | 0.02
Girls n 80 36 68 22 16 13 235
% 39.20% 48.00% 57.60% 55.00% | 61.50% | 50.00% | 48.10%
1 n 21 8 6 3 0 0 38
% 10.30% 10.70% 5.10% 7.50% 0.00% 0.00% 7.80%
15 n 36 15 16 4 3 2 76
- % 17.60% 20.00% 13.60% 10.00% | 11.50% 7.70% | 15.50%
Age 21.304 | 0.127
5 10 n 67 19 44 12 5 10 157
- % 32.80% 25.30% 37.30% 30.00% | 19.20% | 38.50% | 32.10%
510 n 80 33 52 21 18 14 218
% 39.20% 44.00% 44.10% 5250% | 69.20% | 53.80% | 44.60%
<1 n 30 20 26 5 6 3 90
y % 14.70% 26.70% 22.00% 12.50% | 23.10% | 11.50% | 18.40%
i n 84 26 59 18 11 14 212
Duration 1-5y 45.769 | 0.106
of illness % 41.20% 34.70% 50.00% 45.00% | 42.30% | 53.80% | 43.40%
o5 n 90 29 33 17 9 9 187
y % 44.10% 38.70% 28.00% 42.50% | 34.60% | 34.60% | 38.20%
Treatment | Conservative n 105 30 29 36 9 8 217 70.769 | <0.001
Int J Pediatr, Vol.10, N.8, Serial No.104, Aug. 2022 16440
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% 51.50% 40.00% 24.60% 90.00% | 34.60% | 30.80% | 44.40%
D n 42 20 32 2 7 4 107
% 20.60% 26.70% 27.10% 5.00% 26.90% | 15.40% | 21.90%
HD n 45 15 45 0 9 11 125
% 22.10% 20.00% 38.10% 0.00% 34.60% | 42.30% | 25.60%
T n 12 10 12 2 1 3 40
% 5.90% 13.30% 10.20% 5.00% 3.80% 11.50% | 8.20%
Alive n 169 63 86 38 20 20 396
i % 82.80% 84.00% 72.90% 95.00% | 76.90% | 76.90% | 81.00%
Survival 11.59 | 0.041
Death n 35 12 32 2 6 6 93
% 17.20% 16.00% 27.10% 5.00% 23.10% | 23.10% | 19.00%
n 138 47 86 12 18 21 322
> % 67.60% 62.70% 72.90% 30.00% | 69.20% | 80.80% | 65.80%
A n 48 19 24 16 6 3 116
% 23.50% 25.30% 20.30% 40.00% | 23.10% | 11.50% | 23.70%
Stages of n 13 7 8 11 1 1 41
kidney 3A 40.309 | <0.001
diseace % 6.40% 9.30% 6.80% | 27.50% | 3.80% | 3.80% | 8.40%
3B n 5 2 0 1 1 1 10
% 2.50% 2.70% 0.00% 2.50% 3.80% 3.80% 2.00%
Total n 204 75 118 40 26 26 489
% 100.00% 100.00% 100.00% | 100.00% | 100.00% | 100.00% | 100.00%
Int J Pediatr, Vol.10, N.8, Serial N0.104, Aug. 2022 16441
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From 40 children with tubular renal
disease, 22 (55%) were girls, 36 (90%)
treated conservative, 16 (40%) had stages
of kidney disease of stage 4 and 38 (95%)
survived. From 26 children with unknown
origin, 16 (61.5%) were girls, 18(69.2%)
aged above 10 years, 11 (42%) had 1-5
years of illness duration, 9 (34.6%) treated
conservative, and the same frequency was

observed for those treated with HD. 18
(69.2%) had stage 5 kidney disease and 20
(76.9%) survived. From 26 children with
kidney stone, 13(50%) were girls similar
to boys, 14 (53.8%) aged above 10 years,
14 (53.8%) had 1- 5 years of duration in
the illness, 11 (42.3%) were treated with
HD, 21 (80.8%) had stage 5 kidney disease
and 20 (76.9%) survived.

Table-5: Stages of kidney disease association with gender, age, duration of illness, treatment

and survival
. . - Stages of kidney disease P
variables options statistics 2 g 5 y3 A 3B Total X2 value
male 09 44%200/ 521280/ 6324%0/ 70 500/ 512330/
0 . 0 . 0 . 0 . 0 . 0
Gender I 0 64 153 15 3 935 5.858 | 0.119
% 55.20% | 47.50% | 36.60% | 30.00% | 48.10%
<1 n 9 29 0 0 38
% 7.80% 9.00% 0.00% 0.00% 7.80%
L5 09 1417700/ 1751500/ 7 3?60/ 10 (1)00/ 1575%0/
- 0 . 0 . 0 . 0 . 0 . 0
Age 5 10 n a1 102 1 > 157 13.336 | 0.148
- % 35.30% | 31.70% | 29.30% | 20.00% | 32.10%
>10 n 49 136 26 7 218
% 42.20% | 42.20% | 63.40% | 70.00% | 44.60%
<ly n 20 60 8 2 90
% 17.20% | 18.60% | 19.50% | 20.00% | 18.40%
Duration n 47 148 15 2 212
of illness 1-5y % | 40.50% | 46.00% | 36.60% | 20.00% | 43.40% | >2°° | 0507
>5y n 49 114 18 6 187
% 42.20% | 35.40% | 43.90% | 60.00% | 38.20%
Conservative n 84 88 36 9 217
% 72.40% | 27.30% | 87.80% | 90.00% | 44.40%
Peritoneal n 16 88 3 0 107
Treatment dialysis % 13.80% | 27.30% 7.30% 0.00% 21.90% 118.184 | <0.001
Hemodialysis n 12 113 0 0 125
% 10.30% | 35.10% | 0.00% 0.00% | 25.60%
Transplant n 4 33 2 1 40
% 3.40% | 10.20% | 4.90% | 10.00% | 8.20%
Alive n 106 240 40 10 396
% 91.40% | 74.50% | 97.60% | 100.00% | 81.00%
. n 10 82 1 0 93
Survival Death % 8.60% | 25.50% | 2.40% | 0.00% | 19.00% | 2°0° |<0:001
Total n 116 322 41 10 489
% 100.00% | 100.00% | 100.00% | 100.00% | 100.00%
Int J Pediatr, VVol.10, N.8, Serial N0.104, Aug. 2022 16442
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Table 5 shows stages of kidney disease in
association with gender, age, duration of
illness, treatment and survival. It manifests
that stages of Kkidney disease have
significant association with treatment
(X2=118.184, p<0.001) and survival
(X2=26.5, p<0.001). From 322 children
with stage 5 of kidney disease, 64(55.2%)
were girls, 49 (42.2%) aged above 10
years, 49 (42.2%) has more than 5 years of
duration in the illness, 113 (33.1%) were
treated with HD and 240 (74.5%) survived.
From 116 children with stage 4 of kidney
disease, 169 (52.6%) were boys, 136
(42.2%) aged above 10 years, 148 (46%)
had a duration of more than 5 years in the
illness, 84 (72.4%) treated conservatively
and 106 (91.4%) survived. From 41
children with stage 3A of kidney disease,
26 (63.4%) were boys, 26 (63.4%) aged
above 10 years, 18 (43.9%) had more than
5 years duration of illness, 36 (87.8%)
treated conservatively and 40 (97.6%)
survived. And, out of 10 children with
stage 3B of kidney disease, 7 (70%) were
boys, 7 (70%) aged above 10 years, 6
(50%) had more than 5 years of illness
duration, 9 (90%) treated conservatively
and 10 (100%) survived.

4- DISCUSSION

The present study revealed that
among clinical manifestations, edema,
FTT, urinary and vomiting are more
common, and congenital structural
anomalies are the most common cause of
hospital admission. Among the children
with stage 5, the majority had conservative
treatment. Those who died had higher
systolic and diastolic blood pressure,
higher hemoglobin (Hb), higher blood urea
nitrogen, higher creatinine, lower values of
platelet blood, lower urine PH, lower
carbon dioxide, and risky glomerular
filtration rate (GFR). In CKD children, the
causes were associated with gender,
treatment, stages of kidney disease and
survival. Stages of kidney disease had
significant associations with treatment and
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survival. The majority of children had
conservative treatment. The hospitalization
causes had significant association with
gender, treatment, stages of kidney disease
and survival. Stages of kidney disease had
significant associations with treatment and
survival.

Previous studies have reported the annual
incidence of CKD as 5.52 in a million
general population when this rate was 16.8
in pediatrics with variety from society to
society (8) with the level of 15.5% in
Cameroon (17), 14.9% in Iran (18), 20.3%
in Nigeria (19) and 4% in Soudan (20) and
in addition, was it found to be 0.88% and
1.2% in children with renal diseases (21,
22). Late diagnosis and late treatment in
CKD children is common such that among
our children with CKD, the majority aged
higher than 10 years. It the mean age and
the median at the time of CKD diagnosis
has been reported to be 11.0land 12.5
years, respectively in one study (8) and 4.2
years in another research (23). The present
study found the mean age of 9.01 years
that is higher than those reported by
Ahmadzadeh et al., (23) and lower than
those by Gheissari et al. (8). In studies by
Halle et al. (17) and Olowu et al. (24), the
prevalence of CKD was higher in boys.
Moreover, in the study by Soheilipour et
al., (16) on CKD children that aged from 2
tol6 years, the mean age was 7.97 and
most of them were boys. In our study, the
most common causes of CKD were
congenital anomalies, glomerulopathy and
hereditary tubulopathy that is in line with
Soheilipour et al., (16) finding that
glomerulopathy and hereditary
tubulopathy were the main causes. In
another study, non-glomerular kidney
disease was found to be the leading cause
of CKD (25). A review of the studies on
children with renal failure was conducted
By Halle et al. (17), in Cameroon. They
concluded that persistent
glomerulonephritis and urological
mutations were the major causes of CKD.
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In  developing  countries,  chronic
glomerulonephritis was the underlying
cause of CKD, with prevalence rates
ranging from 30% to 60% (9). This may be
due to the high prevalence of bacterial and
parasitic diseases that normally affect the
kidneys in the third world regions, as
opposed to the low prevalence in
developing countries (9). In contrast, in
one  systematic  review, urological
malformations were the leading cause in
Western countries (26).

Kara et al., (27) conducted a study to
assess kidney disease profiles in Syrian
refugee children and found that kidney
hospitalization in  children gradually
increased from 3% to 69% between 2012
and 2014. In this study, one of the main
causes that the majority of patients
suffered from was CAKUT. Age and race
have a significant role in etiology of CKD
to such an extent that in children younger
than 12 years, CAKUT was the main
cause, and glomerular-based illness was
more probable in black teenagers (28, 29).
Moreover, it has been confirmed that
congenital urologic malformation is the
highlighted cause of CKD with about
50.4%. The other causes of CKD are
hereditary nephropathies with the rate of
17.2%, glomerulonephritis with the rate of
6.5%, multisystem disorders with the rate
of 4.3%, as well as miscellaneous and
unknown disorders each one with the rate
of 10.8% (23).

Similar to the findings of the present study,
Ataei et al. (28), in a study on CKD
etiology, revealed that congenital
anomalies and urinary tract infection were
more frequent in CKD patients, followed
by cystic/ hereditary/ congenital diseases.
In this study, children with glomerulopathy
and unknown causes were 19.62% and
19.09%, respectively. Gheissari et al. (8),
demonstrated that the main etiology of
CKD was glomerulopathy with the rate of
34% and then reflux nephropathy. Huong
et al. (29), found that the main causes of
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CKD were glomerulonephritis (66.4%)
and congenital anomalies (13%). Another
study reported that out of 84 children with
CKD, 66 were with FTT, and 21 were
severely ill. Side effects of CKD such as
anemia, hyperlipidemia, hypocalcemia,
and  hyperphosphatemia were  more
frequently observed in children with CKD
of glomerular origin. Similar to our results,
FTT occurred in 13.9% of the patients
(16).

It is easy to believe that CKD, which
develops early in life results in a
significant ~ growth  retardation  and
imbalanced failure to thrive. Infants with
congenital CKD can have polyuria, salt-
losing nephropathies and electrolyte
disturbance, prematurity-related feeding
intolerance, recurrent vomiting, and so on,
which tend to respond to careful nutrition
management (4). Chou et al. (25) reported
uncontrolled blood pressure, anemia,
hyperlipidemia, short stature, and FTT as
clinical manifestations with the highest
frequencies for hypertension, anemia, and
hyperlipidemia, even in the early CKD
stages. Odetunde et al. (30) conducted a
study and found that 3.3% had CKD and
that the majority of children with CKD
were over 10 years old. Edema, oliguria
and hypertension were the most frequently
visited clinical factors, with the most
common etiology being glomerular disease
(63.6%). Gheissari et al. (8) found that
about 74.8% of patients had stage 5 CKD
at admission, and anemia was the most
common anomaly. In the study by
Ahmadzadeh et al, (13 ), the mean GFR at
presentation was 33.5 while 22% of the
patients had chronic renal failure. Chou et
al, (25) found that most of the patients
(39.0 %) had stage 1 CKD and only 5.5%
were in stage 5. Huong et al. (39) revealed
that 65% of patients were in the end-stage
renal disease. The present study found that
from amomg the children with CKD, 8.5%
had stage 5, 23.7% had stage 4, about
8.4% had stage 3A and only 2% had stage
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3B. Attai et al. (28) found that 13.22% of
the  patients received  conservative
treatment and about 47.93% and 6.61%
received chronic  hemodialysis and
continuous portable peritoneal dialysis,
respectively. Out of 18.74% of children
who received a kidney transplant, 14.33%
and 4.41% were successful, with abnormal
renal function in the order presented.
Eventually, about 13.50% of all patients
died. The study found that the main
treatment for children in the study was
conservative  therapy, followed by
hemodialysis, peritoneal dialysis, and
kidney transplantation. Halle et al. (17)
found that nearly half of children in need
of dialysis were unable to receive
treatment, primarily due to financial
problems associated with premature death.
Renal replacement therapy was used in
72.3% of patients. Access to renal
replacement therapy (RRT) is highly
restricted in many developing countries,
and it is well known that there is a large
gap between those who need it and those
who receive it (31). Odetunde et al. (30)
found that 44.9% of children with CKD
were in stages 4 and 5. Renal replacement
therapy (RRT) was given in 25.5% of
patients. 24% had hemodialysis when all
were chronic or not receiving proper
dialysis. And the mortality rate was 8.2%.
In the study by Huong et al. (32), about
19.74% of the patients received peritoneal
dialysis and hemodialysis, and 7 out of 152
received renal transplantation with a
familial living donor. Mortality rate was
19% in the present study such that children
with glomerular diseases and then renal
stone were more at risk. In this regard,
Halle et al. (17) found that half of the
patients died in the hospital and more than
25% of the patients became untraceable.
Huong et al. (29) revealed that during the
hospitalization of 152 children, 5 died and
76 patients (50%) refused treatment
despite being covered by health insurance.
This high mortality rate can be explained
by many factors, including the severity of
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kidney infections at the emergency
department show, the effects of the
underlying  disorder, the lack of
satisfactory settings, and the financial
constraints of exactly the end-stage
patients. Kidney disease in the stage of
undergoing hemodialysis is necessary. It is
well known that the cost of hemodialysis is
exorbitant for most families (32).

The high mortality rate observed in the
present study was due to causes and stages
of CKD; and did not change with the
levels of electrolytes. In our recent studies,
we had observed that survival of ill
children with AKI (patients with abnormal
Na had 3.1 times higher probabilities for
death) (33) and those who admitted to the
PICU (34) with electrolyte abnormalities
had also high probabilities for death. This
may be due to body adaptation of the
present study patients with electrolytes
changes. The main causes and reasons for
the above mentioned discussion for the
differences in the etiology of CKD in
different societies are the absence of early
diagnosis, deficient administration in
treatment and lack of proper registry
system, especially in the context of the
study. This research had several limitations
such as losing some of the patients in the
follow up or withdrawing the treatment.

5- CONCLUSION

Overall, it is concluded that among
the clinical manifestations, edema, FTT,
urinary and vomiting were more common
and congenital structural anomalies were
the most common cause of hospital
admission. In our CKD children, the
causes were associated with gender,
treatment, stages of kidney disease and
survival. Stages of kidney disease were
significantly associated with treatment and
survival. The hospitalization causes had
significant associations with  gender,
treatment, stages of kidney disease and
survival. Stages of kidney disease had
significant associations with treatment and
survival. Therefore, more attention to
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children with these signs is essential for
early diagnosis and proper treatment.
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