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Background: Nephrotic Syndrome,  a common renal disorder in children Is 

characterizedby massive proteinuria with edema, hypoalbuminemia, and 

hyperlipidemia. Minimal change nephrotic syndrome (MCNS) accounts for 

about 80% of idiopathic nephrotic syndrome with good prognosis. Inspite of 

relapses majority achieve remission by 2nd decade. More than 95% of MCNS 

respond well to steroid therapy (SSNS). Infections especially UTI frequently 

predispose to relapses in NS. UTI in children may be unrecognized as it may 

be asymptomatic mostly in children with nonspecific symptoms. Early 

identification and prompt treatment of UTI is important for proper 

management of children with NS. Aims and Objectives: To Study the clinical 

profile and prevalence of UTI among SSNS children with relapses and to 

determine the causative microorganisms among SSNS children with UTI and 

their sensitivity pattern to antibiotics. 

Materials and Methods: Hospital based observational study in a Tertiary 

Care Hospital(TCH) over a periodof1year. 70 children of steroid sensitive 

nephrotic syndrome with relapses of>2years of age were included in the study 

after taking prior permission from Institute Ethics Committee and a written 

informed consent from parents/guardian of the patients enrolled in this study. 

Children with Urinary tract infection. and previously treated with or on 

antibiotics within 15 days prior to admission and those with anatomical 

abnormalities of genitourinary tract were excluded from the study. Detailed 

history was taken regarding demographic details like age of onset, gender, 

number of relapses, clinical features at the time of admission, chronic illness 

like Tuberculosis and fungal infections and treatment given and detailed 

examination was done. Laboratory investigations like Complete blood picture, 

serum protein, serum cholesterol, Renal function tests, urine examination, 

urine culture and sensitivity, chest x-ray, Mantoux test and ultrasound 

abdomen were done as per requirement. Data obtained was tabulated and 

scientifically analyzed using SPSS 21Version.  

Results: Out of 70 children with SSNS with relapses, maximum incidence 

was in the age group of 2-6 years with male: female ratio of 1.5: 1. Common 

clinical presentations at the time of admission were facial puffiness (100%), 

abdominal distension (42.9%), pedal edema (37.1%), decreased urine output 
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(28.6%) and burning micturition (27.1%). Common clinical findings were 

pallor (41.4%), pedal edema (35.7%) and  ascites (31.4%). Infections were 

seen among 48.6% of children and UTI (25.7%) was most common infection, 

60% were infrequent relapses (IFR), 40% were frequent relapses (FR) . UTI 

was more common in frequent relapsers (67.8%). Unimmunized children were 

at higher risk of developing infections (65%). However, there was no 

statistically significant association between infection and immunization status. 

Majority of culture positive (62.5%) SSNS were symptomatic. There was 

significant association between symptoms & culture sensitivity (p value 0.01). 

Significant pyuria seen in 83.3% of culture positive SSNS which was 

statistically significant (p value 0.018). Most common organism isolated was 

E. Coli (37.5%). All organisms isolated in this study were found to be 

sensitive to Amikacin and all were resistant to ampicillin+ sulbactam, 

amoxicillin, cotrimoxazole.  

Conclusion: Infections especially UTI is one of the most common causes of 

relapse in SSNS especially in frequent relapsers. Children with infections 

show unsatisfactory response to steroids. It is difficult to diagnose UTI with 

non-specific symptoms in young children with NS. High index of suspicion is 

required for accurate diagnosis of infections especially UTI in NS as UTI may 

be asymptomatic. Earlyinstitution of appropriate antibiotics enables children to 

go into early remission with good outcome. 

Keywords: Steroid sensitive NS, FR, IFR, UTI 
 

 

 

INTRODUCTION 
 

Nephrotic syndrome is a common renal disorder in 

paediatric population. 90% of the children with NS 

present with primary or idiopathic NS. MCNS 

accounts for about 80% of idiopathic NS and more 

than 95 % of MCNS cases respond to corticosteroid 

therapy. 

Despite the very high initial response to steroids and 

the favourable prognosis in children with SSNS, 

relapses occur in 60 to 90 % of these responders. 

Some show infrequent relapses while others have 

frequent relapses. Relapse is often triggered by URTI 

or infection at other sites.  

UTI is the second most common infection after 

URTI contributing to relapses in NS.  Symptoms of 

UTI are different in various age groups. In general, 

younger the child, the symptoms and signs of UTI 

are less localizing. UTI, if left untreated will 

complicate the course of both UTI and NS. 

Assessment of the magnitude of Problem of UTI in 

NS and the bacterial spectrum of UTI will help in 

selecting the empirical antibiotic therapy till culture 

reports are available. Present study was undertaken 

to find out the prevalence of UTI and the clinical and 

laboratory features in children admitted with SSNS 

with frequent and infrequent relapses and also to 

determine the causative microorganisms and their 

sensitivity to antibiotics.        

Aims and Objectives  

To Study the clinical profile and prevalence of SSNS 

children with relapse, and prevalence of UTI among 

SSNS children with relapses correlation between 

UTI and serum cholesterol levels among children 

with SSNS and to determine the causative 

microorganisms among children with UTI and their 

sensitivity pattern to antibiotics. 
 

MATERIAL AND METHODS 

 

It was a prospective hospital based observational 

study in a TCH over a period of 1 year. 70 children 

of steroid sensitive nephrotic syndrome with 

relapses of >2years of age were included in the 

study after taking prior permission from Institute 

Ethics Committee and a written informed consent 

from parents/guardian of the patients. Children with 

Urinary tract infection and previously treated with 

or on antibiotics within 15 days prior to admission 

and Presence of anatomical abnormalities of 

genitourinary tract were excluded from the study. 

Detailed history was taken regarding demographic 

details like age of onset, gender, number of relapses, 

clinical features at the time of admission, treatment 

given and detailed examination was done. The 

presence of any chronic illness like tuberculosis, 

fungal infections was recorded. Laboratory 

investigations like Complete blood picture, serum 

protein levels, serum cholesterol, Renal function 

tests, urine examination, urine culture and 

sensitivity, chest x-ray, Mantoux, ultrasound 

abdomen were done as per requirement. Data 

obtained was tabulated and scientifically analyzed 

using SPSS 21Version.  

 Diagnosis of SSNS was done according to ISKD 

criteria. Relapse was defined as 

proteinuria>40mg/hour/m2 or urine albumin >3+ for 

3 consecutive days after been in remission6.  UTI 

was considered with symptoms suggestive of UTI/ 

urine microscopy > 5 pus cells per hpf of 

centrifuged urine/ culture positivity38. Data 
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obtained was tabulated and scientifically analyzed 

using SPSS 21Version. 

 

RESULTS 
 

A total of 70 children with steroid sensitive 

nephrotic syndrome were enrolled in this study. 

78.6% children were below 6 years of age and 

21.4% were between 7-12 years. The mean age of 

these children was 5.8 yr. Male: female ratio was 

1.5:1. 41 (58.6%) belonged to rural area and 29 

(41.4%) to urban area.  Majority of children were 

from lower middle (58.6%) class. 

Clinical Profile: The most common sign in the 

study population was pallor (n=29,41.4%), followed 

by pedal edema (n=25,35.7%). Among 70 patients, 

40% were frequetly relapsing cases, and 60% were 

infrequent relapse cases. 

Among 70 children with relapses, 34 (48.6%) had 

infections. 51.4% had no infection. Most common 

infection was UTI (25.7%), 2nd most common was 

URTI. Children in the age group of 3-6 years had 

infections in 53%, whereas risk of infections was 

20.5% in 6months- 2years, 14.7% in 6-9 years and 

11.8% in 9-12 years. There was no statistical 

significance between age and infections.  

Table 4 shows correlation between clinical profile 

and type of relapse. Among children < 5 years of 

age 46.1% had frequent relapses and 53.9% had 

infrequent relapses whereas in children > 5 years 

36.4% had frequent relapses and 63.6% had 

infrequent relapses. There was no significant 

association between age or risk of infection or 

response to steroids and frequency of relapse in 

nephrotic syndrome.  

In frequent relapsers, 67.8% had infections. Out of 

that most common was UTI.35.7%. 25% had URTI, 

7.1% had pneumonia and 32.2% had no infection. In 

IFR 19% had UTI, 14.3% had URTI, and 2.5% had 

pneumonia. 64.2% had no infection in IFR. Steroid 

response within 2 weeks was observed in 32%(n=9) 

cases of frequent relapses and 59.5%(n=25) of cases 

in infrequent relapses. 68%(n=19) showed response 

to steroids after 2 weeks in FR and 40.5%(n=17) in 

IFR.  

Out of 70 children, 45 were completely immunized 

with national immunization schedule, partially 

immunized in 8 cases and 17 were unimmunized. 

None of the children received special vaccines like 

pneumococcal, varicella and influenza vaccines in 

this study. 65%(n=11) of 17 unimmunized children 

were prone to infections. 50%(n=4) of partially 

immunized children had infections and 42%(n=19) 

of completely immunized children had infections. 

There was no statistical significance between 

infections and immunization status in the study 

population 

Steroid toxicity was seen in 6 (21.4%) of FR and 3 

(7.1%) of IFR. Steroid toxicity was not significantly 

associated with the frequency of relapse in nephrotic 

syndrome. [Table 4] 

Table 5 shows frequency of UTI in different 

categories of study population. 

UTI was seen in 18 cases of SSNS. Out of 18 cases 

of UTI 9(50%) cases were male, remaining 9(50%) 

were females. Out of 42 male children 9 (21.4%) 

had UTI and out of 28 female children 9(32.1%) had 

UTI. There was no statistical significance between 

gender and UTI in this study. Out of 18 UTI cases 

13(72.3%) children were <6years of age. Rest of 

5(27.7%) were >6years. 55 children were in the age 

group of 2-6 years of that 23.6% had UTI. 15 

children belonged to 7-12 years of age where 33.3% 

had UTI. It was not statistically significant 

association between age & UTI. [Table 6] 

Out of 18 cases of UTI 10 cases were seen in FR 

and 8 in IFR. There was no statistical significance 

between frequency of relapse and risk of UTI in this 

study.  Out of 18 UTI cases 15 children found to 

have serum cholesterol levels > 400 and remaining 3 

had <400mg/dl. Out of 52 non UTI cases 48 

children found to have serum cholesterol levels < 

400 and 4 had > 400mg/dl. There was significant 

correlation between UTI and levels of cholesterol. 

Mean serum albumin in UTI was 1.75 and in non 

UTI was 1.73. There was no significant association 

between UTI and mean serum albumin level 

UTI was considered based on 

symptoms/pyuria/culture positivity. Total of 18 

cases were diagnosed as UTI of that only culture 

positive was 8 (44%), 33% were only symptomatic 

(n=6). Out of 8 culture positive cases 5(62.5%) were 

symptomatic, 3(37.5%) were asymptomatic. Out of 

18 cases of UTI, significant pyuria (>5 white 

cells/high power field in a centrifuged urine sample) 

present in 6 cases. In those 6 cases, 5(83.3%) were 

culture positive and remaining 1(16.7%) case was 

culture negative. Insignificant pyuria seen in 12 

cases of that 3(25%) were culture positive and 

9(75%) were culture negative. There was a 

statistical significance between pyuria and culture 

sensitivity. [Table 5] 

In the present study the organism isolated was E. 

coli in 3(37.5%) cases, followed by Klebsiella in 

2(25%) cases, pseudomonas in 2(25%) cases, CONS 

in 1(12.5%) case. 

The most common organism isolated was E. Coli 

which was resistant to penicillin, cephalosporin, 

fluroquinolone group of antibiotics, vancomycin, 

cotrimoxazole, nalidixic acid and. It was found to be 

most sensitive to meropenem (100%) and 

nitrofurantoin (100%) followed by amikacin (67%) 

and Fosfomycin (67%).; All organisms isolated 

were found to be sensitive to amikacin. 

 

Table 1: Demographic Details of Children with SSNS (Steroid Sensitive Nephrotic Syndrome) 
 Frequency Percentage 

AGE[YEARS] 
  

2 – 6  55 78.6 
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7-12  15 21.4 

GENDER 
  

Male 42 60 

Female 28 40 

RESIDENCE 
  

Rural 41 58.6 

Urban 29 41.4 

Socioeconomic status 
  

Upper lower 16 22.8 

Lower middle 41 58.6 

Upper middle 13 18.6 

 

The most common presentation at the time of admission was facial puffiness 100% (n=70), followed by 

abdominal distension 42.9% (n=30). 

 

Table 2: Clinical profile of study population 

Symptoms No. (n = 70) Percentage (%) 

Facial puffiness 70 100 

Abdominal distension 30                                  42.9 

Pedal edema 26                37.1 

Scrotal edema 22                31.4 

Decreased urine output 20                28.6 

Burning micturition. 19                27.1 

Abdominal pain 15                21.4 

Fever 14                                  20 

Vomiting 8                                  11.5 

Cold & cough 15               21.4 

Respiratory distress 3                                 4.3 

 

Table 3: Shows profile of clinical signs in the study population 

Sign No. (n=70) Percentage (%) 

Hypertension 11 15.7% 

Pedal edema 25 35.7% 

Ascites 22 31.4% 

Organomegaly                 07 10% 

Pleural effusion                 17 24.3% 

Pallor                 29 41.4% 

Type of relapse 
-Frequent relapse 

- Infrequent relapse 

                28 

                42 

40% 

60% 

Infection 
-UTI 

-RTI 

-No infection 

                34 
                18 

                13 

                36 

48.6% 
25.7% 

18.6% 

51.4% 

 

Table 4: Clinical Profile of SSNS with Type of Relapse 
Age (years) Frequent relapse (n=28) Infrequent relapse (n=42) 

P – value 

0.419 
< 5 12 (46.1%) 14(53.9%) 

≥5 16(36.4%) 28 (63.6%) 

Infection 
UTI 

URI 

Pneumonia 
No infection 

19[67.8%] 
10[35.7%] 

7[25%] 

2[7.1%] 
9[32.2%] 

15[35.8%] 

8 [19, %] 
6[14.3%] 

1[2.5%] 

 

 

0.068 

Response to Steroids 

<2 weeks 

>2 weeks 

Frequent relapse[n=28] 

9[32%] 

19[68%] 

Infrequent relapse[n=42] 

25[59.5%] 

17[40.5%] 

p-value 

 

0.024 

Immunization status 
Completely immunized 

Partially immunized 

Un immunized 

 
19[42.2%] 

5[62.5%] 

4[23.5%] 

 

 

26[57.8%] 
3[37.5%] 

13[76.5%] 

0.157 

Steroid toxicity 

Present 
Absent 

6[21.4%] 

22[78.6%] 

3[7.1%] 

39[92.9%] 
0.08 

 

Table 5:  Distribution of study population with UTI according to age, gender, type of relapse, cholesterol level 

 
Frequency 

(n = 70 ) 

No. of UTI 

(n=18) 
P value 

Age 

2-6 years 
55(78.5%) 13(23.6%) 0.56 
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7-12 years 15(21.5%) 5(33.3%) 

Gender 

Male 
Female 

 

42[60%] 
28[40%] 

 

9[21.4%] 
9[21.4%] 

 

0.31 

Type of relapse 

Frequent 

Infrequent 

 

28[40%] 

42[60%] 

 

10[35.7%] 

8[19%] 

 

Type of UTI 

Symptomatic 

With pyuria 
Culture positive 

 

6 

6 
8 

  

Cholesterol level 

>400 

<400 

UTI 

15 

3 

NON UTI 

4 

48 

 
0.0001 

 

Table 6:  Distribution of study population according to culture sensitivity 

Variable Total (n=18) Percentage 

Urine culture negative 10 56% 

Urine culture positive 8 44% 

 

Table 7: Correlation between gender and urine culture sensitivity 

Gender  Culture positive Culture negative Total  P-value 

Male    3(33.3%) 6(66.7%)     9 0.342 

Female    5(55.5%)  4(44.5%)     9 

 

Table 8: correlation of symptoms of UTI with urine culture sensitivity 

Urine c/s Symptomatic Asymptomatic Total P -value 

Culture negative 1(10%) 9(90%) 10  

0.01 Culture positive 5(62.5%) 3(37.5%) 8 

 

Table 9: Distribution of causative agents of UTI isolated in this study 

Organisms (n=8) Frequency 

E.Coli 3(37.5%) 

Klebsiella 2(25%) 

Pseudomonas 2(25%) 

CONS 1(12.5%) 

 

Table 10: Sensitivity pattern of various organisms in UTI of nephrotic syndrome 

Urine culture organism/antibiotic E. coli Klebsiella Pseudomonas CONS 

Ampicillin+ sulbactam R R    R R 

Amoxicillin R R               R R 

Amikacin 67% 50% 50% 100% 

Cefepime R R 50% R 

Cefpodoxime R 50% R R 

Ceftazidime + clavulanate R R 100% R 

Ciprofloxacin R R 50% R 

Cotrimoxazole R R R R 

Fosfomycin 67% 50% R R 

Levofloxacin R R R 100% 

Meropenem 100% R 50% R 

Norfloxacin R 100% R R 

Nitrofurantoin 100% 50% R R 

Nalidixic acid R 50% R R 

Piperacillin + tazobactam R R 50% 100% 

Vancomycin R R R 100% 

 

DISCUSSION 
 

Nephrotic syndrome is characterized by the 

presence of massive proteinuria, edema, 

hypoalbuminemia, and hyperlipidemia. Minimal 

change nephrotic syndrome (MCNS) accounts for 

about 80% of idiopathic nephrotic syndrome, and 

more than 95% of minimal change nephrotic 

syndrome cases respond well to steroid therapy.  

Nephrotic syndrome is an immunocompromised 

state with high risk of infections due to decreased 

serum immunoglobulins and bactericidal activity of 

leucocytes, protein deficiency, loss of complement 

factors. UTI is one of the most common infections 

for the relapses in nephrotic syndrome but it is often 

unrecognized due to non-specific symptoms in 

young age group. 

In the present study, a total of 70 children of age 

group 2-12 years with SSNS with relapses were 

studied over a period of 1 year. The age distribution 

of study population showed 55(78.6%) children 

were below 6 years of age and 15 (21.4%) children 

were between 7-12 years of age. The mean age 

group of the enrolled children was 5.8 years. 
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Sabyasachi Bakshi et al, LC Kundu et al,12 Subinay 

Mandal et al,[16] and MN Sarker et al,[23] reported in 

their study that majority of children belonged to 2-7 

years (76.83%)1 to 2 yrs, 2 to 7 years and 2 to 6 

years (67%) of age group respectively. However, 

Shatha Hussain et al,[25] reported most common age 

group of patients with nephrotic syndrome was from 

9-12 years which was similar to the study by 

Patricia Y. Gunawan et al,[13] and   

RajendraNamedoPatil et al,[21] (34.38%). Nephrotic 

syndrome is commonly seen in younger age group. 

It is mostly due to MCNS and these children (90%) 

respond very well to steroids with very good 

outcome. Nephrotic syndrome in older age group is 

mostly due to significant lesion NS with variable 

outcome. Immunosuppressive treatment with 

corticosteroids is given in all children presenting at 

younger age at the time of 1st episode without doing 

a renal biopsy as majority of these children will be 

having MCNS. In the present study most common 

age group was 2-6 years of age. Most of studies also 

had reported common age group as 2-6 years of age.  

Slight male predominance of 1.5: 1 is seen in the 

most common type of NS with MCNS. In the 

present study male children constituted 42(60%) 

cases and female children constituted 28 (40%) 

cases, with male: female ratio of 1.5: 1. 

Predominance of male children with NS was also 

reported in various other studies. 

In the present study, most common symptom was 

facial puffiness in 70 (100%) cases, followed by 

abdominal distension in 30(42.9%) cases, pedal 

edema 26(37.1%), scrotal edema 22 (31.4%), 

decreased urine output in 20 (28.6%), burning 

micturition in 19 (27.1%), abdominal pain & cold, 

cough in 15 (21.4%) each, fever in 14 (20%), 

vomiting in 8 (11.5%) and respiratory distress in 3 

(4.3%) cases. 

LC Kundu et al,[12] study reported most common 

symptom as fever 29(46.8%), followed by seizures 

due to fever 14(22.6%), diarrhea in 12(19.4%), bad 

smell of urine 11(17.7%), vomiting associated with 

diarrhea and respiratory symptoms 10(16.1%) each. 

Abdalla et al study presented with generalized body 

swelling 105(100%) followed by fever 32(30.5%) 

Shatha Hussain Ali et al study25 reported abdominal 

pain as the most common symptom followed by 

frequency, fever, dysuria and urgency. 

In this study the most common sign was pallor 

29(41.4%), followed by pedal edema 25(35.7%), 

ascites 22(31.4%), pleural effusion 17(24.3%), 

hypertension 11(15.7%) and organomegaly 7(10%). 

In contrast to present study, Rajendra Namedo Patil 

et al,[21] study showed hypertension 17(53.13%) as 

the most common sign followed by pitting edema 

15(46.88%), ascites 13(40.63%), hepatomegaly and 

pallor 11(34.38%) and 9(28.13%) respectively. 

60%0 children with NS had infrequent relapses, and 

remaining had frequent relapses. Infections like 

URTI, UTI are the common triggers for the relapse. 

Similar scenario was seen in Ekremah K. Shaker et 

al,[17] study which showed infrequent relapses in 

59% (n=40) and frequent relapses in 41% (n=28). 

Nephrotic syndrome is an immunocompromised 

state due to loss of immunoglobulins, complement 

factors, factor B which help in phagocytosis of 

organisms. Infections is the major complication in 

all children with nephrotic syndrome. Other 

complications include hypovolemia, 

thromboembolism, acute renal failure. In this study 

48.6% (n=34) had infections and of that 25.7% 

(n=18) had UTI, 18.6% (n=13) had URTI and 4.3% 

(n=3) had pneumonia. 51.4% (n=36) had no 

infection. 

As infections are most common cause for relapses, 

all these children should be completely immunized 

with national immunization schedule. Most common 

infections in children with NS are due to 

Streptococcal pneumoniae, gram negative organisms 

and varicella is also an important infection in these 

children. Maximum incidence of infections in the 

present study was in the age group of 2-6 years.  

 UTI was more common in frequent relapsers 

(67.8%). Majority of culture positive (62.5%) SSNS 

were symptomatic. There was significant 

association between symptoms, pyuria & culture 

sensitivity.  

 All children with NS should be administrated with 

pneumococcal, varicella & influenza vaccines in 

addition to the vaccines of national immunization 

schedule. Care should be taken to give live vaccines 

like varicella. It should be given 1 month after 

stoppage of steroids when the child is in remission. 

Care should be taken to give live vaccines not only 

to the children with NS but also to their contacts. 

In the present study, 65% of unimmunized and 50% 

of partially immunized children had infections and 

42% of completely immunized children had 

infections. There was no statistically significant 

association between infection and immunization 

status bor type of relapse (FR vs IR) MuktaMantan 

et al20 study showed URTI (45%) as the most 

common infection followed by peritonitis (18.8%), 

diarrhea (12.5%), pneumonia (4.7%), pyoderma & 

cellulitis (3.1%) each, tinea, enteric fever, hepatitis 

A, sepsis, dysentery 1.6% each. 

Shatha Hussain Ali et al,[22] study showed 

respiratory infection (33.3%) as most common 

infection followed by UTI (26.75%) Ekremah K. 

Shaker et al,[17] study showed similar results with 

UTI in 22 (32.3%) cases, URTI in 19 (28%) cases 

and no infection in 27 (39.7%) cases. 

In the present study relapse was most common in 

children of > 5 years of age.  

63.6% (n=28) were IFR and 36.4%(n=16) were FR. 

In the age group of < 5 years infrequent relapse 

14(53.9%) were more common than frequent 

relapses 12(46.1%).  In MN Sarker et al,[23] study 

most of the relapses were in < 5 years of age with 

59% being FR and 41% were IFR. Morethan 90% of 

children with MCNS respond very well to steroids. 

Appropriate treatment with steroids during the 1st 

episode may decrease the relapses in children with 

MCNS. But due to prolonged usage of steroid 
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children are at risk of steroid toxicity which includes 

cushingoid facies, truncal obesity, hypertension. In 

the present study, among frequent relapse 32% 

showed response within 2 weeks and 68% showed 

response after 2 weeks. Among infrequent relapse 

59.5% showed response within 2 weeks and 40.5% 

after 2 weeks. 

There was significant association between steroid 

response and frequency of relapse.  

The results were in agreement with the results of 

Shatha Hussain Ali et al,[22] study where there was 

significant association of relapse with steroid 

response where in infrequent relapse majority 94.3% 

had steroid response within 2 weeks, whereas in 

frequent relapsers 53.3% response occurred after 2 

weeks. 

UTI was one of the most common infections in 

nephrotic syndrome. Most of the times it is 

unrecognized due to younger age group having non-

specific symptoms. It causes VUR and 

pyelonephritis and finally leads to renal scarring if 

left untreated. High index of suspicion of UTI 

among all children with NS is required for proper 

management of relapses with NS. In the present 

study, most common age group with UTI was < 6 

years. There was no significant association between 

age and UTI.   In a study done by Subinay Mandal 

et al,[16] and also in study done by LC Kundu et 

al,[12] there was no significant association between 

UTI and age of presentation.   In general UTI is 

more common in females. But in this study male & 

female children with NS were equally affected with 

UTI.  

In this study, we observed that majority of 

symptomatic UTI children (62.5%) were culture 

positive and only 10% of asymptomatic children 

were culture positive. There was a significant 

association between symptoms and culture and 

sensitivity (P Value 0.01). 

In the present study, out of 18 cases of UTI, 

significant pyuria was seen in 6 cases. Out of 6 

cases 83.3% were culture positive and remaining 

16.7% cases were culture negative. Insignificant 

pyuria was seen in 12 cases. Out of 12 cases 75% 

were culture negative and remaining 25% were 

culture positive. In a study done by Shatha Hussain 

Ali et al,[25] results were consistent with the present 

study. 64.7% having significant pyuria had culture 

positivity.  

 Most of the studies revealed gram negative 

organisms as most common organism for UTI in 

children with UTI. Of that E. Coli was the most 

common organism. B Most Common Organism 

isolated in the current study population was E. Coli 

which was also observed in several other studies. 

Other organisms isolated in the study were 

Klebsiella, pseudomonas, and CONS. The present 

study showed that amikacin (66.75%), 

nitrofurantoin (37.5%), meropenem (37.5%) and 

piperacillin tazobactam (37.5%) were effective 

against most of the isolates. 

In the present study culture isolates were resistant to 

ampicillin+ sulbactam, amoxicillin, cotrimoxazole. 

Shatha Hussain Ali et al,[25] study also revealed 

100% resistance to ampicillin. All organisms 

isolated in this study were found to be sensitive to 

Amikacin and all were resistant to ampicillin+ 

sulbactam, amoxicillin, cotrimoxazole. 

 

CONCLUSION 
 

Nephrotic syndrome is a common renal disorder in 

pediatric population. Majority of children with 

SSNS have a very good outcome with complete 

remission in adulthood. Infections especially UTI is 

one of the most common causes of relapse in SSNS 

especially in frequent relapsers. Children with 

infections show unsatisfactory response to steroids. 

It is difficult to diagnose UTI with non-specific 

symptoms in young children with NS. Undiagnosed 

UTI may lead to pyelonephritis and chronic kidney 

disease due to scarring from VUR. High index of 

suspicion is required for accurate diagnosis of 

infections especially UTI in NS as UTI may be 

asymptomatic. Hence all children with NS should be 

investigated for UTI and treated appropriately. Early 

institution of appropriate antibiotics enables children 

to go into early remission with good outcome.  All 

children with NS and their parents should be 

counselled in detail at 1st episode about early 

recognition of infections and relapses and 

importance of timely vaccination with an emphasis 

on special vaccines like PCV, influenza and 

varicella vaccines. 
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