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Abstract: 

Patients with nephrotic syndrome (NS) are susceptible to different types of infections both because of the disease 

per se as well the therapy. The difference in the spectrum of infections at initial presentation and during treatment 

can suggest role of immunosuppressives in contributing to these infections. This prospective observational study 

was performed in the Pediatric Nephrology unit of BJ Wadia Hospital, Mumbai from January 2013 to October 

2015 to study the clinical spectrum of severe infections in children with nephrotic syndrome. Sixty children aged 

one to fifteen years with NS requiring admission due to an underlying infection were included. Infections were 

treated with standard protocol and disease course observed. All patients were followed to the completion of 

treatment and the nature of infection,results of microbiology,details of treatment and outcome was recorded.Mean 

age of the patients was 5.62+3.41years & male female ratio was 1.5:1. Mean duration of hospital stay was 13.9 

+15.0 days.The most common infection was spontaneous bacterial peritonitis (39.3%) followed by UTI (13.6%), 

pneumonia (13.6%), sepsis (10.6%), diarrhea (6%), cellulitis (6%), meningitis (4.5%), pulmonary TB (3%), 

pericarditis (1.5%) and otitis media (1.5%) in the overall group. Gram positive organisms were isolated in 20% of 

positive cultures followed by gram negatives in 18% followed by fungal infections. The infections in newly 

diagnosed nephrotics were commonly by gram negative (36%) and then by gram positive (9%). Out of the total of 

60 patients, 11(18%) of the patients were idiopathic nephrotics who first presented with infections. On comparing 

infections in these newly diagnosed nephrotics with longstanding nephrotics on steroidsor alternate 

immunosuppressives, most common infections were UTI and SBP in the former group as compared to SBP and 

sepsis in the latter group. Although, the duration of hospital stay need for antibiotic upgrade was similar, the 

requirement of PICU transfer and mortality was lower in newly diagnosed nephrotics. 
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Introduction: 

Nephrotic syndrome is the most common 

glomerulopathy in childhood with a prevalence 

of approximately 2-7 per million population1. 

Its prevalence in Asians is six times higher. 

Infections are an important complication in 

children with nephrotic syndrome especially in 

a developing country like India, being the 

commonest cause of mortality and significant 

morbidity in children with nephrotic 

syndrome.
2
These patients are susceptible to 

different types of bacterial, viral & fungal 

infections and infections may trigger the 

disease or relapse or cause steroid resistance.3 

Abnormalities in the functions of the T 

lymphocytes (suppressor T lymphocytes) 

causes alterations in glomerular permeability 

and loss of Factor D and Properdin, as a result 

of altered glomerular permeability, causes 

defective opsonization of bacteria.
4
The low 
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serum levels of immunoglobulins, particularly 

IgG, due to low production and due to renal 

losses, increases susceptibility to infections 

further.
4,5

The immunosuppressive drugs used 

for treatment – mainly corticosteroids -  

increases susceptibility to infections – by 

lowering the innate immunity.Infectious 

episodes in nephrotic patients are responsible 

for high morbidity and can also cause an 

inadequate response to corticosteroid therapy 

and recurrences among patients in remission.6 

Several studies have covered the spectrum of 

infections in children with nephrotic syndrome 

from the west as well as from India.7,8,9 

Knowledge of the spectrum of infections 

associated with nephrotic syndrome is 

important not only from therapeutic point of 

view but also for planning preventive 

strategies such as pneumococcal vaccination, 

antibiotic prophylaxis or immunoglobulin 

infusions.
10

 Hence we prospectively studied 

relevant subjects at our institute. 

Materials and Methods: 

A prospective observational study was 

conducted between January 2013 and October 

2015 at a tertiary hospital and the study 

approved by the Institutional Ethics Committee. 

The objective of the study was to study the 

clinical profile of severe infections in children 

with NS. All children below 15 years, who 

fulfilled the ISKDC diagnostic criteria for NS 

and developed a severe infectionwere included 

in the study.  

Severe infection was defined as any infection 

requiring hospitalization, i.e. peritonitis, 

cellulitis, respiratory tract infections, UTI, 

shock. (Definitions according to ISPN 

guidelines)  

The various infections were defined as 

follows:  

1) Spontaneous bacterial peritonitis 

(SBP): Abdominal pain, tenderness, 

distension, diarrhoea, or vomiting, 

with ascitic fluid >100 

leukocytes/mm
3
 and minimum 50% 

neutrophils and/or positive culture.  

2) Pneumonia: fast breathing and chest 

indrawing with chest x-ray 

confirmation     

3) Urinary tract infection (UTI): 

Bacterial colony count of >105   

organisms/mL in a clean-catch 

midstream urine sample with fever 

(>38.5 0C), dysuria or increased 

urination frequency.  

4) Cellulitis:   Erythema, warmth, 

swelling, fever and local tenderness 

in any body part. 

5) Meningitis: Fever and one of the 

following: neck rigidity, altered 

sensorium, seizures, with 

confirmation by cerebrospinal fluid 

cytology, biochemistry and culture. 

6) Sepsis: presence of infection 

(probable or documented) with 

systemic manifestation, organ 

dysfunction or tissue hypoperfusion. 

Exclusion criteria – Any non nephrotics, 

nephrotics with minor infections not requiring 

hospitalization or nephrotics hospitalized for 

reasons other than infections were excluded. 

Clinical and demographic details of the patient 

includingage of onset of nephrotic syndrome, 

duration of disease, steroid responsiveness, 

activity of disease, subtype of nephrotic 

syndrome were recorded.The clinical course in 

the hospital was monitored and daily clinical 

progress was recorded in the case record form. 

Baseline investigations were done in all 

patients including - complete blood count, 
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common reactive protein (CRP), blood culture 

and antibiotic sensitivity, serum albumin, 

cholesterol, creatinine, urine routine, urine 

albumin/Cr ratio, 24 hr urine for albuminuria,  

blood cultures, Chest X-ray.Serum 

immunoglobulin G(IgG)levels were also done 

in all study subjects. Additional tests were 

done according to presentation and included-

ascitic fluid cytology, biochemistry, gram stain, 

culture sensitivity in case of peritonitis, urine 

routine microscopy, culture, sensitivity in UTI, 

CSF for gram stain microscopy, biochemistry 

culture in meningitis, pus/sputum/tissue fluid 

for microscopy, biochemistry, gram stain, 

culture sensitivity, 

Course of illness during the hospital stay and 

the treatment given – primary and any 

escalation required was also noted. 

Comparison between infections in newly-

diagnosed nephrotics & nephrotics on 

immunosuppressives was done.Comparison 

was also made between presenting infection 

and secondary nosocomial infections.Outcome 

was recorded in terms of numbers needing 

PICU stay, duration of hospitalization and 

mortality. Baseline variables were expressed as 

mean+-2SDs. Results was expressed as 

percentages. 

Results: 

The clinical characteristics of all the sixty 

patients enrolled in the study were noted. (Fig. 

1) Sixty patients of nephrotic syndrome with 

78 episodes of infection were recruited in the 

study. Thirty-six were males and 24 were 

females. Mean age at presentation 5.62 + 3.41 

years. The mean age of onset of nephrotic 

syndrome was 3.51+ 2.46 years with mean 

duration of disease being 2.01+2.29 years. The 

patients were divided into 2 subgroups – Not 

receiving any steroids (a) patients receiving 

(daily or alternate) steroids or 

immunosuppressant other than steroids (b) 

18.3% received no steroids before admission, 

the rest (81.7%) were on steroids only (56%) 

or additional immunosuppressive agents as 

well (24.7 %) 

Most common infection requiring 

hospitalization among all patients was 

spontaneous bacterial peritonitis (SBP) seen in 

26 patients (40.6%) followed by urinary tract 

infection in 9 patients (13.6%) and pneumonia 

seen in 8 cases (13.6%). Diarrhea was seen in 

4 (6%), Sepsis in 9 (10.6%), cellulitis in 4 

(6%), meningitis in 3 cases (4.5%), pulmonary 

Tuberculosis (3%), pericarditis (1.5%) and 

otitis media (1.5%). Cultures were sent in 53 

infections (of the 78). The most common 

organisms isolated were pneumococci (33%), 

followed by E.coli (16%) and candida (16%). 

No growth was found in 23 patients (43%). It 

was observed that patients with spontaneous 

bacterial peritonitis (SBP) and cellulitis 

responded to the first line antibiotics; (i.e. 

Ceftriaxone and Ceftriaxone plus cloxacillin 

respectively as per unit protocol) in 81% and 

100% cases. Infection like meningitis, 

pneumonia and sepsis responded poorly to first 

line medications and required upgrade in 33%, 

37% and 55% respectively. A comparison of 

the details of individual infections is made in 

table 2. 

Secondary infection developed in eight 

patients (13.5%) during the hospital stay. The 

most common cause of infection was ventilator 

associated pneumonia (VAP), blood stream 

catheter related infection and UTI. All these 

infections were related to procedures (probably 

care giver associated) – like intubation, urinary 

catheterization and central line insertion. 

Acinetobactersps organism was most 
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commonly found (3/8), followed by Candida 

sps, Klebsiella, Pseudomonas and Coagulase 

negative staph aureus. The profile of secondary 

infections and results of bacteriology are given 

in tables 3, 4. 

8/60 patients (13.3%) went into spontaneous 

remission after treating the primary infection 

and did not warrant steroid usage.Children on 

anaverage had 1.23 + 1.1 number of relapses in 

past 6 months with 30% had no episodes in the 

last 6 months and 70% with 1-4 relapses. 

Twelve patients were admitted with at least 

one episode of infection prior to this 

hospitalization. The average duration of 

hospital stay was 13.9 +15.0 days (range 6 

hours to 86 days) and improvement of clinical 

symptoms took an average of 8.68+11.64 days. 

21/60 patients (35%) required special care in 

view of sepsis, poor perfusion and ventilation 

and needed PICU admission.In our data, 

patients with sepsis, hypervolemia secondary 

to diarrhea and meningitis required PICU 

admission more than the other 

infections.Details of indications of PICU 

transfer are given in table 5. 

Serum albumin levels were lower in patients 

with sepsis and meningitis. The lower IgG 

levels were seen in patients with sepsis as 

detailed in table 2. 

Mortality rate: 11/60 patients (18.3%) died in 

the current study.4 had sepsis, 3 had 

pneumonia, 2 had meningitis, 1 with SBP, 1 

with UTI. 11/60 (18%) presented with a severe 

infection requiring hospitalizationas initial 

presentation of Nephrotic syndrome. UTI was 

the most common infection among these 

patients (33%) with SBP (25%) closely 

following; the rest had pneumonia, meningitis, 

cellulitis and pulmonary Koch’s.This was in 

contrast to the other treated group, where SBP 

was most common.  

The infections in newly diagnosed nephrotics 

were commonly by gram negative (36%) and 

then by gram positive (9%). In comparison to 

the patients in the steroid and 

immunosuppressants group, these patients had 

slightly shorter duration of hospital stay (7 vs 

10 days), need for antibiotic upgrade to second 

line was similar (9% vs 10%), lesser 

requirement of PICU transfer (18% vs 42%) 

and lower mortality rates (0% vs 22%). 

 

Table 1 : Patient charachteristics and clinical profile of 60 patients 

Age (yrs) 5.62+3.41years 

Age of onset of disease 3.53+2.46 years 

Duration of disease 2.01+2.29 years 

Sex 

  Female 36 (60%) 

  Male 24 (40%) 

Type of Nephrotic 

  SSNS 21 (35.0%) 

  SDNS/FRNS 28 (46.6%) 

  SRNS 11(18.3%) 

1st episode Nephrotic 11 (18.3%) 
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Medical history 

  No medications 11(18.3%) 

  Steroids(only) 34(56%) 

  Daily 13(21%) 

  Alternate day 21(35%) 

  Other immunosuppresants 15(24.7%) 

Relapsesin last 6 months 1.23+1.1 

  0 18 

  1 22 

  2 10 

  3 8 

  4 2 

Hypertension 19 (31.6%) 

Infection type 

  SBP 26 

  UTI 9 

  Pneumonia 9 

  Diarrhoea 4 

  Cellulitis 4 

  Meningitis 3 

  Tuberculosis 2 

  Sepsis 9 

  Others 2 

Serum Albumin levels 1.30 +0.41 g/L 

Serum Cholesterol 364.4 + 65.9mg/dl 

Serum ImmunoglobulinG 212.6+ 92.5mg% 

Urine albumin:creatinine 8.7+4.65 

Spontaneous remission after treatment 8 (13.3%) 

PICU admission 21 (35%) 

Secondary hospital acquired infection 8 (13.5%) 

Outcome 

  Discharge 48 (80%) 

  Death 11 (18.33%) 

  Lost to FU 1 (1.6%) 

Duration of hospital stay 13.9 +15.0 days 
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Table 2 : Comparison of Patient Profile in Different Infections 

  

 

SBP Pneumonia Sepsis UTI Meningitis  Cellulitis Diarrhoea 

No. of cases 26 9 9 9 3 4 4 

Age 5.65±3.14 4.3±2.7 5.1±3.7 3.0±2.1 2.8±0.33 3.8±2.9 3.3±3.1 

Therapy :   

     

  

  Steroid 15 6 5 3 2 4 4 

  

Immunosuppressive 

agents 
8 2 3 3 0 0 0 

  No Steroid 3 1 1 3 1 0 0 

Pneumococcal Vaccine 

received 
3 2 0 1 0 0   

PICU required 4 (18%) 3 (37.5%) 6 (66%) 2 (22%) 2 (66%) 2 (50%) 2 (50%) 

Mortality (deaths) 1 3 4 1 2 0 1 

Spontaneous remission 5 2 0 2 0 2 1 

Response to 1
st
 line 

antibiotics 
18 (81%) 3 (37%) 5 (55%) 6 (66%) 1 (33%) 4 (100%) 3 (75%) 

Serum albumin g/L 1.40±0.49 1.33± 0.37 1.2±0.21 1.43± 0.44 0.83±0.25 1.56±0.30 1.0±0.40 

Serum Ig G mg/dl 203±80.3 193±113 123±37 206±91 180±76 216±93 227±110 

Urine spot albumin: 

creatinine 
8.45±4.79 10.1±5.2 10.7±4.7 7.23±4.26 6.3±2.5 6.3±2.2 10.9±3.8 

 

 

Table 3 : Bacteriology of Positive Cultures Isolated (Primary 

Infection) 

Type of organism No. of patients 

Gram positive 13 (20%) 

Gram negative 11 (18%) 

Fungus 5 (8%) 

Parasitic 2 (3%) 

No growth 23 (38%) 

Total isolates 53 (88%) 
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Table 4 : Profile of Secondary Infections 

Type of infections No. of patients 

Peritonitis 1 

Pneumonia (VAP) 3 

Central line  Associated blood stream 

infection  

  Central line (Femoral) 1 

  HD catheter 1 

Urinary Tract Infection 
 

  Bacterial 1 

  Fungus 1 

 

Table 5: Bacteriology of Positive Cultures Isolated  

(Secondary Nosocomial  Infection) 

Type of organism Site of infection No. of patients 

Acinetobacter species bronchial secretions 2 

  blood 1 

Klebsiella blood 1 

Pseudomonas Urine 1 

CONS Blood 1 

Candida bronchial secretions 1 

  urine 1 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 6: Indications For PICU Admission 

Indication No. of patients 

Ventilation 4 

Peritoneal dialysis 2 

Hemodialysis 2 

14 
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Table  7: Comparison of the New Onset Nephrotic With Treated Nephrotics 

Category 

Nephrotics on 

immunosuppression 

(n=49) 

Newly diagnosed 

Nephrotic (n=11) 

Type of infection      

     Gram Positive 13 (26%) 1 (9%) 

     Gram Negative 7 (14%) 4 (36%) 

     No isolates 18 (36%) 5 (46%) 

2nd line antibiotics 5 (10%) 1 (9%) 

Death 11 (22%) 0 (0%) 

Median duration of hospital stay 10 days 7 days 

IPCU admission 21 (42%) 2 (18.1%) 

 

Table 8: Profile of Infections in Newly Diagnosed Vs Treated Nephrotics 

Type of infection Nephrotic (1st episode) Nephrotic (on treatment) 

SBP 3 (25%) 23 (47%) 

UTI 4 (33%) 5 (10%) 

PNEUMONIA 2 (16%) 7 (14%) 

DIARRHOEA 0 4 (8%) 

CELLULITIS 1 (8%) 3 (6%) 

MENINGITIS 1 (8%) 2 (4%) 

TB 1 (8%) 1 (2%) 

SEPSIS 0 9 (18%) 

OTHERS 0 2 (4%) 

 

Discussion: 

Seventy eight episodes of infections were 

detected in the patients in our study cohort (66 

episodes among those already on treatment and 

12 among those not earlier diagnosed). In the 

spectrum of infections in these two groups 

there was predominance of gram positive 

infections in patients on immunosuppression 

whereas the treatment naïve patients had 

predominantly gram negative infections. This 

is similar to study by Srivastava which shows 

wide difference in the type of infections in the 

two groups.
11 

Spontaneous bacterial peritonitis 

was the most common infection seen in our 

cohort, which is similar to the results of earlier 

studies.
12,13,14, 

This was the most common 

cause of infection in our hospitalised children, 

who were receiving steroids currently or had 

received in the past. We did not find specific 

age, gender and frequent relapse, presence of 

hypertension, and high cholesterol levels as a 

risk factor for SBP in our study. This infection 

was life threatening in 21/60(35%) of cases 

requiring PICU care. Most patients (81%) 

responded to first line therapy and did not 

show resistance to antibiotics. As compared to 

15 
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other infections, the mortality (4.5%) was 

lowest in SBP patients probably due to early 

recognition and treatment or low virulence of 

causative agents for SBP in our part of the 

country. Ascitic fluid culture positivity was 

only 40% in our study, this could be due to use 

of culture bottles without antibiotic resins and 

prior exposure to antibiotics before hospital 

admission. The most common organism 

causing SBP was gram positive seen in 50% of 

our positive ascitic fluid cultures concluding 

that it is still the commonest organism causing 

SBP. We did not find gram negative organisms 

causing SBP in significant numbers. This is in 

contrast with other studies who have reported 

increasing incidence of gram negative 

organisms causing SBP
16

.  A study by P 

Senguttuvan
16

 from Chennai had shown E. coli 

to be commonest organism causing peritonitis, 

seen in 25% of their cultures.  

Sepsis was second most common infection in 

our study and half of the patients died of this 

disease and its complication. Various 

complications seen with this infection were 

renal failure, respiratory failure, and septic 

shock. It was commonest infection requiring 

PICU care Most of them needed inotropic 

support, 4 required ventilator supports, 4 

required peritoneal dialysis, and 2 needed 

hemodialysis. The albumin levels and 

immunoglobulin G was lower in sepsis than 

other type of infection. 8 out of 9 patients with 

sepsis were receiving immunosuppressive 

drugs with steroids. Highest mortality (44%) 

was seen with this type of infection. 

Organisms isolated were E.coli, pseudomonas 

aeruginosa, streptococcus, CONS, 

acinetobacter and candida. Most organisms 

were resistant to usual first line antibiotics 

used and half of patients required change and 

upgrade of antibiotics. UTI was 3
rd

 most 

common infection requiring hospitalization E. 

coli was commonest organism isolated, 

followed by candida. Most previous studies on 

infections in nephrotic syndrome have not 

found UTI as leading cause of infections 

except by Gulati
10

 and P Sengutttuvan
16

; who 

found UTI as the commonest infection. Most 

previous studies have not reported incidence of 

fungal UTI in nephrotic children 

But a comparison to the treatment naïve 

patients who had never received steroids in the 

past, the most common infection was Urinary 

Tract infection followed by spontaneous 

bacterial peritonitis. UTI has been relatively 

uncommon in other studies done by Srivastava 

and Ajayan et al.
11,15

. Some studies mentioned 

have a UTI incidence of 13.7% to 46%. 
17

 

Pneumonia was 4th leading cause of infection 

in our study and was associated with second 

highest mortality after sepsis. It was more 

commonly seen in steroid resistant nephrotic 

syndrome. Wei C Cfound pneumonia to be the 

commonest infection in hospitalized under 10 

years of age. 

Most of the infection occurred in our cohort of 

children > 6 yr age. This is in discordance with 

study by P Senguttuvan
16

 who have reported 

higher incidence of infections in age< 6 year 

group. 

About a third of patients had infections which 

were life threatening and associated with organ 

dysfunction, requiring intensive care. Being a 

tertiary care institute with availability of 

intensive care and dialysis facilities, we had 

many referral cases of SDNS and SRNS 

patients and also many sick patients with 

various complications.  

Various studies have shown upper respiratory 

tract infections are most frequent infections in 

16 
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children with nephrotic syndrome
17,19,20

. Since 

most of them are not serious illness, and can be 

managed on outpatient basis; they were 

excluded from our study. There were 2 cases 

of pulmonary tuberculosis. This was lower 

(3%) as compared to study by Gulati et.al who 

reported 10.3% incidence. In comparison to 

the patients in the steroid and 

immunosuppressant group, these patients had 

shorterduration of hospital stay (7 vs 10 days), 

need for antibiotic upgrade to second line was 

similar (9% vs 10%), lesser requirement of 

PICU transfer (18% vs 42%) and lower 

mortality rates (0% vs 22%). 

Limitation: 

A limitation of our study is the lesser no of 

patients in the treatment naïve group versus the 

nephrotics on steroids/immu-nosuppressant. 

This should be an impetus to perform larger 

studies on this subject  

Conclusion:  

Severe infections are a common complication 

in children with Nephrotic Syndrome. They 

can be life threatening in upto one third of 

patients and can have a mortality of 

20%.Severe infections can be the presenting 

symptom of nephrotic syndrome in upto one 

fifth of children.Nephrotics remain susceptible 

to secondary nosocomial infection especially if 

they are in PICU. Gram positive organisms 

still remain the dominant pathogen in majority 

of community acquired infections as compared 

to gram negatives and fungus in nosocomial 

infections. 
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