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Abstract: 
Introduction: The characteristics of kidney disease in children differ from congenital kidney and urinary tract defects 

(CAKUT), such as obstructive uropathies, to acquired glomerulonephritis, urolithiasis and urinary tract infections (UTI). 

Aims: To determine the pattern of renal diseases in children in our setup. 

Methods: Children 1 month to 18 years of age with kidney disease who reported to Pediatric Nephrology department of 

Holy Family Hospital, Rawalpindi for one-year duration from November 2019 to November 2020. 

Results: Out of 602 patients, 393 were male and 207 were female. Mean + SD age was 7.2 + 4.21 years. Edema (56%), 

anemia (38%), painful urination (37%), fever (36%) and burning micturition (34%) were common symptoms. The most 

common diseases were nephrotic syndrome (NS 49%), chronic kidney disease (CKD 29%) and urolithiasis (4%). Other 

diseases include congenital obstructive uropathy (3.5%), acute kidney injury (AKI 3%), acute glomerulonephritis (AGN 

2%), hypoplastic dysplastic kidney disease (2%), UTIs, neurogenic bladder, and vesicoureteral reflex (VUR). In 321 cases 

with GN, 290 had NS, 13 had acute GN, 8 had secondary GN, and 3 had congenital NS. Among NS, 268 (90.52%) was 

presumably Minimal Change Disease (MCD), while 30 had steroid resistance, 14 had focal segmental glomerulosclerosis, 

6 membranoproliferative GN, 5 MCD; 2 each had membranous GN and IgM nephropathy. In 173 patients with CKD, the 

most common causes were renal hypoplasia and dysplasia (39.3%), urinary stones (25.6%), and posterior urethral valves 

(PUV19%). Other causes were juvenile nephronophthisis (10.4%), VUR (8.6%), neurogenic bladder (7.5%), and cystic 

kidney disease (5.2%). Among 186 people with CAKUT, renal hypoplasia and dysplasia were found in 43%, PUV in 29%, 

and VUR in 12.9%. 

Conclusion: The current spectrum of kidney disease has shown that the most common kidney diseases are PNS, CKD and 

urinary stones. 
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INTRODUCTION: 

The pattern of kidney disease in children varies 

geographically due to environmental, racial, genetic 

and cultural differences. Children develop kidney 

disease early in life, and the spectrum varies from 

congenital kidney and urinary tract disorders 

(CAKUT) such as obstructive uropathies, hypoplasia, 

and tubular disorders such as Fanconi syndrome, to 

acquired urinary tract disorders such as primary and 

secondary glomerulonephritis, urolithiasis and 

recurrent UTIs. Congenital kidney disorders are the 

most commonly reported kidney disease in developed 

countries due to early-stage diagnosis, while in 

developing countries, acquired kidney disorders such 

as chronic GN, tartar diseases and infectious diseases 

are more common. Even children with congenital 

kidney disease with complications of advanced 

chronic kidney disease (CKD) and approximately 

12% of pediatric nephrology patients in a 

neighboring country had moderate to severe CKD 

with a glomerular filtration rate (GFR) <50 ml / min 

per 1.73 m2 a 25% of them already had end-stage 

kidney disease (ESKD). A similar frequency (11%) 

was recorded in Iran, where 50% had advanced 

ESKD. Common diagnoses reported in the Iranian 

study were acute nephritis (23%), UTI (19.1%), 

nephrotic syndrome (18.6%), CKD (14.9%), 

urological problems (7.5%), acute kidney damage 

(7.3%), disorders (3.5%) and hypertension (2.9%). 

Little information exists about the epidemiology of 

the early stages of CKD, which are potentially more 

susceptible to therapeutic interventions to alter the 

course of the disease and avoid ESKD. Knowing the 

spectrum of urinary tract disorders and their clinical 

symptoms will help target key groups of patients at 

risk by assessing the extent of the problem that can 

be adequately treated to avoid the development of 

progressive CKD requiring long-term renal 

replacement therapy, which is expensive in 

developing countries such as Pakistan. In Pakistan, 

data on kidney disease in children is scarce due to the 

lack of a national registry and it is mainly based on 

patients referred to medical centers. In our previous 

retrospective data, the most common renal 

dysfunction was nephrotic syndrome (43%), followed 

by congenital kidney disease (17.36%), urolithiasis 

(14%), and CKD (10.37%).  Pediatric nephrology is 

relatively new particular in Pakistan with just a few 

well-developed centers. The options for renal 

replacement therapy for children and adolescents 

with CKD are limited. An Automated Peritoneal 

Dialysis program will remain a dream for young 

infants, although few centers are well equipped with 

hemodialysis facilities for older children and 

adolescents. An audit of kidney disease in children 

can provide data that can help planners to prevent 

disease in the future. Therefore, we planned a 

prospective study of patterns of kidney disease in 

children. 

 

METHODS: 

This descriptive study was conducted on children 1 

month to 18 years of age with kidney disease who 

reported to Pediatric Nephrology department of Holy 

Family Hospital, Rawalpindi for one-year duration 

from November 2019 to November 2020. All 

children with various urinary tract diseases (operative 

definitions) were enrolled in the study after obtaining 

consent parents. In all cases, a detailed clinical 

evaluation was performed including a history and 

appropriate physical examination, followed by 

laboratory tests including a complete blood picture, 

urinalysis, serum creatinine, urea, electrolytes, and 

ultrasound of the kidneys, ureters and bladder 

(USKUB) in all cases. In patients with CKD, serum 

levels of calcium, phosphorus and alkaline 

phosphatase were measured. In patients with primary 

and secondary GN, serum proteins, albumin, 

cholesterol and the urine protein to creatinine ratio 

were tested. Urine culture and sensitivity (CS), 

voiding cysto-ureterogram (MCUG), and kidney 

DMSA testing were performed for UTI, VUR, PUV, 

and neurogenic bladder. Intravenous pyelography 

(IVP) was performed in children with urolithiasis or 

unilateral obstruction of the upper urinary tract or 

with a duplex system, ectopic kidneys or horseshoe. 

All of these tests, including hematology, 

biochemistry, microbiology, and radio imaging, were 

performed according to standard 

 

Statistical analysis: Data including age, gender, 

weight and height, place of residence (village / town), 

clinical results and laboratory tests were collected on 

a special proforma and analyzed using the Social 

Sciences Statistical Package (SPSS) version 19. The 

results were expressed as the mean and standard 

deviation (SD) for quantitative variables such as age, 

serum creatinine, while the frequency and 

percentages were used for qualitative variables such 

as gender, symptoms, etc. 

 

RESULTS: 

Out of 602 examined patients, 393 were men (65.5%) 

and 207 women (34.5%). The mean age + SD of the 

patients was 7.2 + 4.21 years, and the most common 

age group was 5-10 years (239, 39.70%), followed by 

1-5 years (192, 31.89%). Most cases (n = 282; 

46.8%) were referred by a family doctor, 192 

(31.9%) from health care institutions, and 128 

(21.26%) - by themselves. The reason for referral 

was procedure 444, diagnosis 137, surgery 11 and 

dialysis 10. Out of 334 (55.48%) admissions to the 
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nephrology ward, 200 (59.88%) were admitted to 

OPD, 88 (26.34%) to the emergency ward and 46 

(13.77%) were transferred from other entities. The 

reasons for admission were: procedure (n = 195, 

58.38%), diagnosis (n = 55, 16.76%), kidney biopsy 

(n = 38, 11.33%), surgery (n = 25, 7.48) and dialysis 

(n = 20.5.98%). In 36 (5.98%) cases, kidney disease 

was positive, and the most common diseases were NS 

12 and urolithiasis 6. Overall, clinical symptoms of 

children with kidney diseases are presented in Table 

1. 

 

TABLE 1: Pattern of clinical presentation (n=602) 

Symptoms and signs  No  Percentage  

Edema  338  56.1  

Anemia  228  36.9  

Dysuria  221  36.7  

Fever  215  35.7  

Burning micturition  203  33.7  

Vomiting  178  29.6  

Retention of Urine  103  17.1  

Oligo-anuria  78  13  

Palpable urinary bladder  73  12.1  

CNS manifestations  66  11.0  

Walking difficulty  57  9.5  

Signs of mineral bone disease  52  8.6  

Metabolic acidosis  43  7.10  

Hematuria  41  6.8  

Joint/Bone pain  33  5.5  

Surgical Scar  45  7.5  

Skin rashes  25  4.2  

Tender abdomen  12  2.0  

Palpable kidneys  14  2.3  

The most common was edema (56%), followed by anemia (38%) , painful urination (36.71%), fever (35.71%) and 

burning micturition (33.7%). Other important symptoms were vomiting (29.6%), urinary retention (17.1%), oliguria 

(13%), and palpable bladder contact (12.1%). The comparative pattern of kidney disease in this study versus the 

Iranian study is shown in Table 2. 

 

TABLE 2: Comparative pattern of pediatric kidney diseases in our study with Iranian study 

Type of   renal disease  
Current study  

(N=602) N (%)  

Study from Iran5  

(N=1358) N(%)  

Nephrotic Syndrome  297(49.3)  232(18.6)  

Chronic Kidney Disease (CKD)  173(28.7)  202(14.9)  

 Urinary Stone disease  24(4)  32(2.4)  

Congenital Obstructive Uropathies  21(3.5)  62(4..5)  

Acute Renal Failure (ARF)  17(2.8)  99(7.3)  

Acute Glomerulonephritis (AGN)  13(2.2)  147(10.8)  

Hypoplastic kidneys  12(2)  ----  

Urinary Tract Infection (UTI)  8(1.3)  260(19.1)  

Secondary  

Glomerulonephritis (SGN)  8(1.3)  85(6.25)  

Neurogenic Bladder (NGB)  7(1.2)  17(1.2)  

Primary Vesico - Ureteral Reflux (VUR)  5(0.8)  19(1.4)  

Congenital Nephrotic Syndrome  3(0.5)  21(1.5)  

Others  18(2.9)  ---  
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Primary NS, CKD, and urolithiasis were the most common kidney diseases in this study. Other important diseases 

are congenital obstructive uropathy, AKI and hypoplastic-dysplastic kidney disease 12. Table 3 shows the 

comparative etiology of CKD in the present study versus the Lahore study. 

 

TABLE 3: Etiology of chronic kidney diseases in present study compared with a study from Lahore 

 

Etiology  

  

Present  study 

N=173  

Study from Lahore 13 

N=42  

Frequency  Percentage  Frequency  Percentage  

Hypoplasia-dysplasia  68  39.30  -  -  

Urinary stone disease  47  25.68  5  12  

Posterior urethral valves  33  19.07  11  26  

Juvenile Nephronophthiasis  18  10.40  2  4.7  

Vesicoureteral Reflux  15  8.67  4  9.5  

Neurogenic Bladder  13  7.51  2  4.7  

Cystic renal diseases  

Chronic glomerulonephritis  

Inherited  renal diseases  

9  

-  

-  

5.20  

-  

-  

2  

2  

2  

4.7 

4.7  

4.7  

Idiopathic/unknown  25  14.45  9  21  

Renal hypoplasia - dysplasia, urolithiasis, and PUV were the most common causes of CKD in this study and were 

found in 68 (39.3%), 47 (25.68%) and 33 cases (19.07%). Of the 186 cases of CAKUT (Fig. 1), 80 (43.01%), 54 

(29.03%) and 24 (12.9%) cases most frequently reported hypoplasia, posterior urethral valve dysplasia and VUR. 

 

Table 4: Comparison of Pattern of Renal diseases in current study with our previous study 

Type of Study  Current Study  Previous Study6  

 
Study Period  One year  10 years  

 March 2010-Feb 2011  1990-2000  

Number of patients  602  2015  

Type of renal disease  N (%)  N (%)  

  

Percent 

Change  

  

  

Primary Nephrotic Syndrome  297 (49.3)  863 (42.8)  ↑06.5

0  

Chronic Kidney Disease (CKD)  173(28.7)  209(10.3)  ↑18.4

0  

Urinary Stone disease  24(4)  282(13.9)  ↓09.9

0  

Congenital Obstructive Uropathies  21(3.5)  127(6.30)  ↓02.8

0  

Acute Kidney Injury (AKI)  17(2.8)  28(1.38)  1.42  

Acute Glomerulonephritis (AGN)  13(2.2)  58(2.84)  0.64  

Hypoplastic kidneys  12(2)  44(2.18)  0.18  

Urinary Tract Infection (UTI)  8(1.3)  146(7.24)  ↓05.9

4  

Secondary Glomerulonephritis (SGN)  8(1.3)  ---  0.26  

Neurogenic Bladder (NGB)  7(1.2)  19(0.94)  ↓04.4

0  

Primary Vesicoureteral Reflux (VUR)  5(0.8)  106(5.2)  ↑  

Congenital Nephrotic Syndrome  3(0.5)  ---  1  
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Fig-1: Congenital anomalies of kidney and urinary tract (n 186). 

 

DISCUSSION: 

The paper highlights important aspects of the 

widespread epidemiology of kidney and urinary tract 

diseases in children and adolescents treated at the 

Institute during the research period. Recent results 

indicate that primary HF, CKD and urolithiasis are 

the most common primary kidney diseases in this 

region. Primary nephrotic syndrome is described as 

the most common renal dysfunction in children and 

adolescents worldwide. The reported frequency 

ranges from 18.5% to 60% in various surveys from 

different geographic regions. In African countries, its 

frequency ranges from 11% in South Africa to 40% 

in Egypt and Kenya. Research in Bangladesh and 

India also shows that PNS is the leading cause of 

admissions to the pediatric nephrology unit, but exact 

data are not available. The disease pattern in the 

current study differs slightly from our previously 

reported data (Table 4) and other studies from 

Pakistan and neighboring countries. The study found 

that the PNS frequency in the same center increased 

from 42.8% to 49% over 10 years, and this is in line 

with a recent Lahore study in which 51% of the 94 

cases studied had PNS. However, in a previous 

Islamabad report, PNS was reported as the second 

most common kidney disorder after UTI and 

accounted for 20.5%. This variation in percentage 

can be attributed to the study type and inclusion 

criteria. In our previous study, we analyzed the data 

of all cases of children observed at the institute over a 

period of 10 years, while in the present study we 

included children visiting the hospital over a period 

of one year only. The GN pattern showed that 

primary PNS was the most common disorder, 

accounting for 92.5%, while secondary GN 

accounted for 6.49%. It is also comparable to local 

and international literature. While the incidence of 

acute kidney injury (2.8%) in this study is not very 

high, it is nevertheless higher than in our previous 

report (1.4%) and lower than the last figure of 8.5% 

of hospital admissions. Acute kidney injury is a very 

severe disease seen in intensive care units (ICUs) 

with multiple organ failure and requires continuous 

renal replacement therapy or acute peritoneal 

dialysis, as shown by Jamal et al. The lower 

incidence may be due to the widespread use of oral 

rehydration therapy for dehydration that has been 

reported. the main cause of prerenal AKI, as well as 

the use of antibiotics to treat mycobacterial dysentery 

to avoid the hemolytic uremic syndrome associated 

with diarrhea, both are important causes of AKI. in 

developing countries.2 Urinary tract infections have 

been documented as the most common kidney 

problem in children, seen in tertiary centers in 

various reports, but not found in the present study 

(1.3%). This is much less than previously reported in 

Islamabad and Lahore, Pakistan. This can be 

explained by the fact that UTI is a frequent 

presentation of the underlying PUV, VUR, 

neurogenic bladder disease, and urolithiasis. 

Complicated UTIs may not have been the primary 

diagnosis. This low frequency in the present study 

may reflect isolated uncomplicated UTIs. 

 

CONCLUSION: 

This study highlights the current spectrum of kidney 

disease in children at the institute. Primary nephrotic 

syndrome, chronic kidney disease, and urinary stone 

disease were the most common kidney disorders in 

this study. Other important diseases include 
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congenital obstructive uropathy, hypoplastic 

dysplastic kidneys, acute kidney injury, and acute 

glomerulonephritis. Secondary GN, urinary tract 

infection, neurogenic bladder and primary VUR were 

observed least frequently. Compared to previously 

published data, the severity of all kidney and urinary 

diseases are increasing. 
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