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Abstract:  
Background: Children with renal and urinary tract diseases may require admission in general 
pediatric wards.  
Aim of the work: To identify the pattern of renal and urinary tract diseases among children 
admitted to general pediatric ward and their associated morbidities and mortality.  
Methods: Retrospective analysis of files of children with confirmed diagnosis of renal and 
urinary tract diseases who were admitted to a general pediatric ward, at Children Hospital, 
Cairo University. 
Results: During 12 months, 142 patients with renal or urinary tract disease were admitted to 
our pediatric general ward. Of them 97 (68.3%) were boys and 45 (31.7%) were girls. Their mean 
age was 5.1 ± 3.89 years. Of them 121 (85.2%) had isolated renal disease and 21 (14.8%) had 
renal affection as a part of systemic diseases.  The most common diseases among those with 
isolated renal disease, were glomerular diseases (62 patients, 51.2%), followed by congenital 
anomalies of the kidney and urinary tract (33 patients, 27.3%). Different types of infection were 
the main cause for admission among 78 (54.9%) children. Thirty four patients (23.9%) underwent 
renal replacement therapy, and 26 patients suffered from poor outcome. 
Conclusion: Pediatricians should have the knowledge of the different presentations of renal 
disease in children and be trained for timely referral to the pediatric nephrologists and/or 
urologist. Renal diseases should be suspected in those with diseases of other systems. Infections 
are the commonest renal indication of admission in the general pediatric ward.  

Level of Evidence of Study: IIB (1).  
Keywords: Pediatric urinary tract disease; renal diseases; hospital stay; renal replacement 
therapy; urinary tract infection. 
Abbreviations: AKI: acute kidney injury; CAKUT: congenital anomalies of the kidney and urinary tract; 
CKD: Chronic kidney disease; CVC: central venous catheter; HUS: hemolytic uremic syndrome; PUV: 
posterior urethral valve; UT: urinary tract; UTI: urinary tract infection. 
 

Introduction 

Renal diseases are a health problem in pediatric population (2). Urinary tract (UT) diseases 
encompass diseases of kidneys, ureters, urinary bladder and urethra. The pediatric general ward 
provides services limited by scope of expertise of team of professional health workers, the 
available equipment and operating setting. Though demanding training is necessary to provide 
the required skills to become proficient pediatric nephrologist (3) or pediatric urologist (4), the 
general pediatrician is also qualified to handle diagnosis, management and timely referral of the 
child with urinary tract disease (5). General pediatric wards admit children with a spectrum of 
UT diseases, as urinary tract infections (UTI) (6), acute post infectious glomerulonephritis, 
vasculitis as Henoch-Schönlein, hemolytic uremic syndrome, renal failure, urolithiasis and a vast 
array of diseases (7). 

Renal disease in pediatric population may be asymptomatic and detected accidentally during 
a routine physical examination (8). Unexplained symptoms like fever, pains, anemia, 
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gastrointestinal symptoms, abdominal mass, edema, hypertension, and metabolic acidosis 
maybe early signs of renal disease. Chronic kidney disease (CKD) may present by anorexia, 
lassitude, anemia, growth failure and/or hypertension (9). 

The aim of this work was to identify the pattern of renal diseases among children admitted 
to general department at Children Hospital, Cairo University Pediatric Hospitals which is a 
tertiary hospital that serves children from different governorates and their associated 
morbidities and mortality. 

Subjects and Methods  

This retrospective study was conducted on data and medical records of patients admitted to 
a single General Pediatric Ward of the Children Hospital, Cairo University Pediatric Hospitals, 
Egypt from October 2020 to September 2021. The study applied the ethical principles for medical 
research involving human subjects of The Declaration of Helsinki (10).   

All medical data of pediatric patients aged from 30 days to 14 years, who were admitted to a 
single General Pediatric Ward, in Children Hospital, Cairo University Pediatric Hospitals who 
were admitted with known, or were newly diagnosed as having a renal disease during 
hospitalization were included. Collected information included: the age, gender, primary renal 
disease (if known), indication for hospital admission, duration of hospital admission, the 
presence of hypertension, the presence of clinical or laboratory evidence of infection, performance 
of invasive procedure or therapeutic intervention, need for renal replacement therapy and 
outcome including morbidity or mortality. Long hospital stay was considered when the patient 
spends 10 days or more at the hospital (11). The presence of hypertension was included in data 
collection which is defined as high blood pressure values ≥ 95th percentile based on age, sex, and 
height on three separate visits (12). Uncontrolled hypertension was considered when the values 
of blood pressure were above ≥ 95th percentile based on age, sex, and height, in spite of receiving 
antihypertensive medications. Hypertensive encephalopathy is defined as acute brain 
dysfunction such as severe headache, changes in consciousness, seizure, and retinal hemorrhage 
induced by sustained severe hypertension (13). 

Accepted outcome was considered when the patient was discharged from hospital and 
properly treated without developing any complications during his hospital stay; as proper 
treatment of infections (in case of presence of infections), proper control of his blood pressure (in 
case of presence of hypertension), resolution of generalized edema (in case of nephrotic 
syndrome), improvement of renal functions (in case of presence of renal impairment). 

Poor outcome was considered when the patient developed any complications during the 
hospital stay despite receiving adequate proper treatment. 

Statistical Analysis  
Data were coded and entered using the statistical package for the Social Sciences. (SPSS 

Statistics for Windows, Version 17.0. Chicago: SPSS Inc). Data were summarized using mean 
and standard deviation for quantitative variables; and frequencies for categorical variables. 
Comparisons between groups were done using analysis of variance (ANOVA) with multiple 
comparisons post hoc test in normally distributed quantitative variables while non-parametric 
Kruskal-Wallis test and Mann-Whitney test were used for non-normally distributed quantitative 
variables (14). For comparing categorical data, Chi square (x2) test was performed. Fisher’s exact 
test was used instead when the expected frequency is less than 5 (15). Correlation coefficients 
and tests of significance were employed. P-values <0.05 were considered as statistically 
significant.  

Results 

The current study included 142 children who were admitted at a single Pediatric General 
Ward of the existent six general wards of the Cairo University Pediatric Hospital over a period 
of one year from October 2020 to September 2021. Among the 142 children, 71 children were 
newly diagnosed and the other 71 children were known to have renal or UT disease. The total 
number of children admitted at the same department at the same period was 999 patients. 
Children with renal disease represented 14.2% of the total number of the admitted children in 
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the same ward during the same year. Of them 45 patients (31.7%) were females, and 97 patients 
(68.3%) were males. The mean age at admission was 5 years and 43 days ± 3years and 10 months 
(median age of the patients was 4.5 years, range was 1 – 168 months) (Table 1). The mean total 
hospital stay duration was 11.8 ± 9.3 days.  

Table 1: Age at admission and gender distribution of the studied cohort 

 Number Percentage Mean age 
in years SD P 

value 
All studied cohort 
Males 97 68.3 4.36 3.5 0.002 
Females 45 31.7 6.5 4.11 
Total 142 100 5.108 3.83  
Those with known renal disease 
Males 49 69 4.9 3.84 0.038 
Females 22 31 7 3.59 
Total 71 50 5.75 4.72  
Those newly diagnosed with  renal disease during this hospital admission 
Males 48 67.6 4 3.83 0.038 
Females 23 32.39 6.02 4.5 
Total 71 50 4.65 3.83  

SD: standard deviation, p-value: probability value 
 

Underlying renal disease among the studied children 
Only 71 patients (50%) of those admitted were known to have renal or UT disease. The other 

71 patients (50%) were diagnosed as having renal or UT disease at the hospital during the study 
period. Among those admitted 21 (14.8%) patients suffered renal disease associated with other 
system disease and 121 (85.2%) patients had isolated renal disease. Among the patients who had 
isolated renal disease 62 (51.2%) had glomerular diseases; 57 had different types of nephrotic 
syndrome (Figure 1), 4 had acute post streptococcal glomerulonephritis and one had Alport 
syndrome.  Thirty three (27.2%) patients had congenital anomalies of the kidney and urinary 
tract (CAKUT), 17 patients had vesicoureteral reflux, 10 patients had posterior urethral valve 
(PUV), 4 patients had pelvi-ureteric junction obstruction and 2 patients had neurogenic bladder. 
Eleven (9.1%) patients had unknown etiology of the renal disease, they presented by end stage 
renal disease and had bilateral atrophic kidneys. Eight (6.7%) patients had renal tubular 
disorder; 4 had renal tubular acidosis, 2 had Bartter’s syndrome and 2 had autosomal recessive 
polycystic kidney disease. Seven (5.8%) patients had urolithiasis. Twenty one patients had 
systemic diseases that had renal affection; 8 had hemolytic uremic syndrome (HUS), 11 patients 
had acute kidney injury (AKI) secondary to sepsis, nephrotoxic medications or dehydration and 
2 patients had lupus nephritis secondary to systemic lupus erythematosus. 

 
 

 
Figure 1: Types of nephrotic syndrome encountered among our studied cohort 

NS: nephrotic syndrome, SRND: steroid resistant nephrotic syndrome, SDNS: steroid dependent 
nephrotic syndrome. 
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Indication for hospital admission 
Sixty-two (43.66%) children presented by acute presentations. 80 (56.3%) patients presented 

by acute condition on top of CKD. Some patients had more than one cause for admission. The 
most common cause for admission was different types of infections that represent 55% (78 
patients). 31 patients suffered from had UTI, 5 patients suffered from infective endocarditis, 11 
chest infections, 19 patients suffered from gastroenteritis, 2 patients suffered from cellulites and 
10 patients suffered from sepsis. These patients had clinical evidence (as fever) and/ or laboratory 
evidence of infection (as positive c reactive protein, leukocytosis and positive urine or blood 
cultures). Correlations between infection and different studied are shown in Table 2. 

 
Table 2: Correlations between infection and different studied variables 

 R P value 
RRT 0.2062 0.0138 
Acute presentations 0.382 0.00001 
Invasive intervention 0.380 0.00001 
Chronicity of renal disease 0.426 0.00001 
Gender 0.069 0.4145 
Age 0.0197 0.8224 
Underlying disease 0.0524 0.5357 
Hypertension -0.1249 0.1414 

RRT: renal replacement therapy. 
 
Forty (28.1%) patients had hypertension, of them10 were admitted by uncontrolled 

hypertension and 2 of them had hypertensive encephalopathy. Twenty-one patients (15% of the 
total number of the study) were admitted due to acute onset of renal impairment secondary to 
systemic diseases, of them 8 had HUS, 11 patients had AKI secondary to sepsis, nephrotoxic 
medications, dehydration or massive hemolysis secondary to hemolytic anemia and 2 patients 
had lupus nephritis. All the 57 patients who suffered from different types of nephrotic syndrome 
had generalized edema.  Some of them were admitted to receive albumin transfusion in addition 
to other indications for admission as different types of infections. 

Duration of hospital admission 
Median length of hospital stay for our studied cohort was 10 days with wide range from 1-60 

days (mean +/- SD= 11.8 +/- 9.3 days). 76 patients (53.5%) had long length hospital stay (equal 
or more than 10 days). 

Invasive procedures or therapeutic interventions 
Seventy children underwent an invasive procedure or therapeutic intervention. Twenty 

patients had central venous catheter (CVC) insertion; that were inserted at the Nephrology Unit, 
Children Hospital, Cairo University Pediatric Hospitals, and were used for renal replacement 
therapy (RRT). Two patients had upper endoscope examination; as they suffered from persistent 
vomiting and it was performed to diagnose the cause of persistent vomiting after failure of 
medical management. Eleven patients had performed renal biopsy for diagnosis of primary renal 
disease. One patient had chest tube insertion as he had empyema. Forty patients had urinary 
catheter insertion; to relive lower urinary tract obstruction or as a part of another invasive 
procedure as during performance of peritoneal dialysis.  

Three patients had received plasma transfusion and/ or plasma exchange as a part of 
management of atypical HUS. Thirty-four (23.9%) patients needed renal replacement therapy; 
17 patients had acute indication of RRT and 17 patients continued on chronic RRT). Five patients 
had cystoscope examination to diagnose and treat lower UT obstruction as PUV or for insertion 
of ureteric stent. 

One patient had unilateral nephrectomy as a part of management of unresolving persistent 
pyelonephritis in non-functioning kidney. One patient had vesicostomy to treat lower UT 
obstruction. 

Outcome (morbidity or mortality) 
Hypertension complicated the course in 40 (28.1%) children. Hypertension correlated with 

older age (r= 0.2040, p= 0.014), longer hospital stay (r= 0.2431, p= 0.0035), need for RRT (r= 
0.1744, p= 0.03), but not to gender (r= 0.078, p= 0.356) or prior knowledge of renal disease (r= 
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0.1252, p= 0.137). So, hypertensive patients may need longer hospital stay to control their blood 
pressure. 

Twenty-six patients suffered from poor outcome in the form of development of complications 
or mortality during their hospital stay; 8 developed hospital acquired infections in the form of 
CVC related infections, diarrhea, chest infection, wound infection or cellulites. 8 needed ICU 
admission. 3 developed deep venous thrombosis. 4 patients suffered from bleeding; one had 
retinal hemorrhage, two developed hematemesis and one had urethral bleeding secondary to 
urethral injury.  2 patients suffered from convulsions secondary to hypertensive encephalopathy. 
One patient developed arrhythmia secondary to digitalis toxicity.  Three patients died; 2 
developed septic shock and one died after development of arrhythmia secondary to digitalis 
toxicity. Renal replacement therapy was associated with better outcome (r= 0.1847, p=0.027). 
There was no correlation between patients’ age and poor outcome (r= -0.0477, p= 0.572), type of 
renal disease (r= -0.0746, p=0.381), hospital stay duration (r= -0.0942, p= 0.265) and performance 
of invasive procedure (r= 0.0078, p= 0.926).   

Discussion 

Primary renal disease is an important predictor of CKD progression in children (2,16). 
Pediatricians should have the knowledge of the different presentations of renal disease in 
children, and a high index of suspicion to diagnose disease that could be asymptomatic. Typically 
change of color of urine, or abnormal urine test examination as proteinuria, fluid overload, and 
electrolyte disturbances are the commonest causes for referral to the pediatric nephrologists (17). 
Referral to a pediatric nephrologist is done once diagnosis of nephrotic syndrome, acute or 
chronic glomerulonephritis, UTI, hypertension, and CKD is made. Early diagnosis and treatment 
of renal disease could lead to the timely treatment and prevention of CKD in pediatric 
population.  

The current study included 142 patients, of them 45 (31.7%) were females, and 97 (68.3%) 
were males. The more prevalence of affection of males might be related to the primary renal 
disease. The most common renal disease in the current study was nephrotic syndrome, which 
affected 57 patients. It might be more common in males than females. Also, 33 patients had 
CAKUT; which is strongly associated with male sex (18). 

There was age difference between males and females; females were significantly older than 
males in the study group and subgroups. We could not find a clear explanation about age 
difference between males and females in the literature. But, in general late presentation is a 
global problem among children with chronic kidney disease, with higher incidence in low/middle-
income countries. Children presenting late are older and more likely to have non-congenital 
kidney disease as in females (19). 

In the current study, infections were the commonest complications or associations with renal 
or urinary tract disease in hospitalized sick children in the general ward. The infections 
encountered in our studied cohort were not only related to urinary tract, but also to other systems 
infections as infective endocarditis, chest infections, gastroenteritis, cellulites and sepsis. 
Infections are abundant as children with renal disease have compromised immunity (20), 
invasive interventions (8) and virulence of organisms (21). All these factors are known to increase 
susceptibility to infection (8, 20, 21). Infections in our studied cohort did not correlate with 
patient age or gender, but correlated with acute presentations (p-value=0.00001) and chronicity 
of the renal disease (p-value =0.00001). This suggests that patients who had infections presented 
with acute presentation on top  a chronic renal disease. Also, infection correlated with RRT (p-
value =0.0138), and invasive intervention (p-value =0.0001). RRT was a risk factor for infection; 
that could be due to presence of invasive device as inserted CVC used during hemodialysis or 
inserted urinary catheter during performance of peritoneal dialysis or after insertion of ureteric 
stent. It is essential that the laboratory services and imaging studies affiliated to general ward 
serving children with potential and known renal disease be equipped for tests essential to 
diagnose and follow up a child with renal disease and infections. Regarding the underlying renal 
disease, we found that 33 (23%) patients had CAKUT and all of them suffered from UTI. This 
was in agreement with that CAKUT are a common cause of pediatric CKD and should be 
suspected in children with recurrent UTI (18). Underlying molecular genetic factors are 
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responsible for syndromic and non-syndromic CAKUT (22). CAKUT represented a quarter of our 
admitted cases, which seems to be related to the common practice of consanguineous marriages 
Egypt reaching 35.5% (23).  

CAKUT can be diagnosed prenatally (24), and it causes serious morbidity and mortality. 
Prenatal diagnosis seems a priority to reduce CAKUT burden in Egypt.  

Also, we found that 11 (7.7%) patients presented by accidently discovered end stage renal 
disease and had unknown etiology of the renal disease. Renal disease in pediatric population 
may be asymptomatic and detected accidentally during a routine physical examination (9). 
Unexplained symptoms like fever, pains, anemia, gastrointestinal symptoms, abdominal mass, 
edema, hypertension, and metabolic acidosis may be early signs of renal disease. CKD may 
present by anorexia, lassitude, anemia, growth failure and/or hypertension (25). 

Hypertension was an important complication of renal disease among our studied cohort. 
Hypertension is a disease that should be diagnosed and managed promptly given its potential of 
life threatening complications (27). General ward physicians should be proficient in diagnosis 
and management of hypertension in children. Hypertension is a modifiable cause for the 
progression of pediatric CKD (21); as the kidney is a major site for target organ damage of 
hypertension and hypertension could lead to progressive nephron damage (27, 28).  

Renal replacement therapy remains the gold standard for severe acute renal failure, end 
stage renal disease and other indications (29). It was an important lifesaving procedure (p=0.027) 
for those children with indications for RRT in renal or urinary tract disease hospitalized in the 
general ward. RRT needs a specialized hospital setting (30), and not the regular general ward 
setting (31). Hence, RRT outcomes in the general ward are related to the proximity of specialized 
units that provide RRT and other interventions indicated for renal or urinary tract disease. Our 
studied cohort who received RRT were managed at our affiliated Pediatric Nephrology Unit, 
Children Hospital, Faculty of Medicine Cairo University. RRT requires highly trained 
professionals and not only the equipped setting (32). 

Conclusion  
Renal diseases are responsible for 14% of hospital admissions in the general ward. More than 

half of them presented by acute condition on top of CKD. Infections and hypertension are 
common renal indications for hospitalization in the general pediatric ward. A third of the 
children needed RRT. Renal diseases should be suspected in those with diseases of other systems. 
Pediatricians should be made aware of importance timely referral to the pediatric nephrologists 
and/or urologist. Tertiary pediatric hospital should have available facilities that help in diagnose 
of renal diseases and liaison with nephrology and urology units that cooperate to provide the 
best service for management of renal diseases of hospitalized children pediatric.  
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