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Abstract 

Introduction: Changes in immunity are complex in nephrotic syndrome, affecting the cellular and humoral balance 

of specific immunity which may impair response to infection, currently recognized that at least half of relapses are 

triggered by infection. We aimed to describe the accurate rate of infection and specific type of treatment in nephrotic 

syndrome cases admitted with activity to nephrology unit.  

Subjects and methods: This is a cross-sectional, case control study performed among 90 cases admitted nephrotic 

syndrome with activity, they were two group; group I 60 admitted with infection and group II 30 nephrotic 

syndrome admitted without infection. They were evaluated for the activity of disease, type of infections, occurrence 

of complications and fate of therapy and routine laboratory tests were done.  

Result: The most common type of infection was gastroenteritis (GE) (25%) of infected cases , 2nd most common 

Then Urinary tract infection (UTI) (21.7%), While Pneumonia represented (15%) of infection. there was no 

significant pathogen in (61.66%), the most common pathogen is E.coli (25%), followed by Shigella (6.66%), 

pneumococci (3.33%), klebsiella (1.66%) and proteus (1.66%) of all infected cases. The most frequently used 

antibiotic before culture is Ampicillin, sulbactam followed by cefotaxime and after culture Cefepime, Meronem, 

ceftazidime and Vancomycin.  

Conclusion: We concluded that 66.6% of admitted children with NS with relapse were due to infection, the most 

common type of infection is gastroenteritis, followed by Urinary tract infection, Viral infection represents high rate 

of infected cases and the most common type of bacteria after culture is E.coli, Shigella, pneumococci.  
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1. Introduction 

Nephrotic syndrome is a disease affects the kidney exclusively and is marked typically by the effacement of 

podocyte foot processes without glomerular deposit or inflammatory lesion [1]. Children with NS acquire many 

acute complications some of which may be serious and fatal; as infections, venous thromboembolism (VTE), and 

AKI, when clinical reflictions of infection and VTE on nephrotic children are clear, the epidemiology and fate of 

AKI remain vague [2].  

 

Without treatment, nephrotic child is more prone to mortality, mostly due to bacterial infection. Before era of 

corticosteroids and antibiotics, 40% of children died, with 50% of these losses due to infection [3]. Recently it is 

proved that at least 50% of activities in pediatric onset NS are stimulated by a viral upper respiratory tract infection; 

this may be due to non-specific host response to infection more than to virus itself or their antibody response.  

 

Thus, other infections such as urinary tract infection (UTI), diarrhea, peritonitis and skin infections have also been 

implicated. Many researches have proved the role of UTI as an important trigger of relapse, and the cause of steroid 

resistance. Thus; many studies have found specific initiators of activates, targeted interventions have been shown to 

modify disease course [4]. Children with nephrotic syndrome who respond to therapy have an 80–90% possibility of 

having one or more activates. 50% of those that have activity are infrequent relapses and can be managed with short 

courses of prednisone [3]. Our aim was to describe the accurate rate of infection and specific type of treatment in 

nephrotic syndrome cases admitted with activity to nephrology unit.  

 

2. Subjects and Methods 

This is a cross-sectional, case control study performed among admitted nephrotic syndrome cases with activity to 

inpatient pediatric nephrology unit, Zagazig University Hospitals. 90 subjects participated in this study; these were 

selected from the date of starting the study in July 2016 up till fulfilling the sample size in October 2016, they were 

divided into two group I 60 admitted with infection and group II 30 nephrotic syndrome admitted without infection. 

This study was approved from the Ethical Committee in Faculty of Medicine, Zagazig University. Written informed 

consent was taken from the study subjects (infected group+ non infected group and their parents).  

 

We concluded Admitted nephrotic cases with activity or relapse, Age ranged from birth to 18years, both sexes were 

included and all social and educational classes. We excluded; admitted cases with no activity, activity without 

admission and those who refused participation.  

 

Participants were subjected to a questionnaire which specially designed to collect; Socio-demographic data 

including age, sex, Clinical data including: age of onset of nephrotic syndrome, duration of illness ,number of 

relapses, response to steroid, types and duration of any medication including specific treatment as regarding 

antibiotic and anti-viral treatment, supportive treatment. All cases with nephrotic syndrome were evaluated for the 

activity of disease, type of infections, occurrence of complications and fate of therapy. Laboratory tests were done 

including) CBC, serum creatinine, BUN, Total serum protein, serum albumin and CRP).  
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3. Statistical Analysis 

Data were then imported into Statistical Package for the Social Sciences (SPSS version 20.0) (Statistical Package for 

the Social Sciences) software for analysis.  

 

4. Results 

90 child with nephrotic syndrome were admitted with relapse in our nephrology unit during the period of our study; 

they were group A 60 cases (44 males, 16 females) admitted with infection their mean age 6.66 ± 4.6 years old, and 

group B 30 (21 males, 9 females) without infection with mean age 5.15 ± 3 years old. The most common type of 

infection was gastroenteritis (GE) (25%) of infected cases and; [it was caused by E.coli (33%), viral infection 

(40%), Shigella (20%), and no pathogen in (6.7%) of gastroenteritis cases], 2nd most common Then Urinary tract 

infection (UTI) (21.7%); [it was caused by E.coli (64.2%), viral (23.1%), no pathogen in (15.4%), proteus (7.7%) 

and klebsiella in (7.7%)], While Pneumonia represented (15%) of infection; [it was caused by viral infection 

(55.6%), no pathogen in (33.3%) and pneumococci in (11.1%)], Upper respiratory tract infection (URTI) also 

represented (15%) of cases, no pathogen in (55.6%), viral infection in (44.6%). We found also Peritonitis 

represented (1.7%) of infection it was caused by viral infection. Other cases were admitted with more than one site 

of infection as shown in Table 1.  

 

Table 1 also showed that there was no significant pathogen in (61.66%), the most common pathogen was E.coli 

(25%), followed by Shigella (6.66%), pneumococci (3.33%), klebsiella (1.66%) and proteus (1.66%) of all infected 

cases. We found leukocytosis in (28.3%), Neutropenia in (26.7%) and Lymphocytosis in (21.7%) of infected cases 

combined lymphocytosis, neutropenia and negative CRP results in (21.7%) of cases.  

 

We reported that the most frequently used antibiotic before culture is Ampicillin, sulbactam followed by cefotaxime 

and after culture Cefepime, Meronem, ceftazidime and Vancomycin are the most frequently used Table 2, while we 

used antiviral therapy in 13 cases 21.7% of infected cases. all cases received cyclosporine were presented with 

active disease, While not all cases received azathioprine presented with active disease ; that means that cyclosporine 

precipitate infection Table 3. We found that (91.7%) of infected group had fair out come and (8.3%) of cases had 

unfavorable outcome as following: (5%) of cases show Activity leading to renal failure, (1.7%) of cases died from 

pneumonia and (1.7%) of cases show thrombosis Table 4.  

 

Type of 

infection 

No % Sample of 

culture 

Result of culture 

-ve N=13 +ve N= 21 Viral N=26 

No % No % No % 

GE 15  25  Stools 1 6.7 E.coli (5) 33.3 6 40 

Shigella (3) 20 

UTI 13 21.7 Urine 2 15.4 E.coli (6) 46.2 3 23.1 

Proteus (1) 7.7 

Klebsiella (1) 7.7 

Pneumonia 9 15 Sputum 3 33.3 Pneumococci (1) 11.1 5 55.6 
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URTI 9 15 Sputum 5 55.6 - 0.0 4 44.4 

Peritonitis 1 1.7 Bl. culture - 0.0 - 0.0 1 100 

GE +UTI 3 5 Urine - 0.0 E.coli (2) 66.7 1 33.3 

Pneumonia+ 

UTI 

2 3.3 Urine 2 100 - 0.0 - 0.0 

Pneumonia+ 

Peritonitis 

2 3.3 Bl. culture  - 0.0 - 0.0 2 100 

GE + URTI 1 1.7 Stools - 0.0 - 0.0 1 100 

GE + 

Pneumonia 

2 3.3 Stools - 0.0 Shigella (1) 50 1 50 

GE + 

Frunculosis 

1 1.7 Stools - 0.0 - 0.0 1 100 

GE + Peritonitis 2 3.3 Stools - 0.0 E.coli (1) 50 1 50 

GE: gastroenteritis; UTI: Urinary tract infection; URTI: Upper respiratory tract infection 

Table 1: Types of infection and culture results in infected group. 

 

 Frequency Percent 

T
y

p
e o

f a
n

tib
io

tic b
efo

re
 cu

ltu
re

 

No  19 31.7 

Cefepime 2 3.4 

Cefoperazone (Cefobid ) 8 13.3 

Cefotaxime (Cefotaxim) 1 1.7 

Ceftriaxone 2 3.3 

Cefotaxime (Claforan) 19 31.6 

ceftazidime(Fortum)  1 1.7 

(Ampicillin, sulbactam) unasyn  26 43.3 

Unasyn and Cefobid 1 1.7 

Vancomycin  5 8.3 

(azithromycin) Zithrodose 1 1.7 

(azithromycin) Zithromax 1 1.7 

T
y

p
e o

f a
n

tib
io

tic a
fter

 

cu
ltu

re
 

No  57 95.0 

Cefepime 1 1.7 

Meropenem (Meronem) 1 1.7 

Meronem 1 1.7 

ceftazidime (Fortum) 1 1.7 

Vancomycin 1 1.7 

Total 60 100.0 

Table 2: Antibiotic therapy used to treat infection. 
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 GROUP Total X
2 

P  

No Infected 

T
y

p
e in

itia
l 

S
o

lu
m

ed
ro

l 

Count 17 30 47 0.77 0.67 

% within GROUP 56.7% 50.0% 52.2% 

S
o

lu
p

rid
 

Count 13 29 42 

% within GROUP 43.3% 48.3% 46.7% 

X
ilo

n
 

Count 0 1 1 

% within GROUP 0.0% 1.7% 1.1% 

T
y

p
e m

a
in

ta
in

 

S
o

lu
p

rid
 

Count 30 59 89 0.5 0.47 

% within GROUP 100% 98.3% 98.9% 

X
ilo

n
 

Count 0 1 1 

% within GROUP 0.0% 1.7% 1.1% 

Total Count 30 60 90   

% within GROUP 100% 100.0% 100.0%   

A
za

th
io

p
rin

e
 

No Count 26 48 74 0.608 0.43 

% within GROUP 86.7% 80.0% 82.2% 

Yes Count 4 12 16 

% within GROUP 13.3% 20.0% 17.8% 

C
y

clo
sp

o
rin

e
 

No Count 30 54 84 3.21 0.073 

% within GROUP 100.0% 90.0% 93.3% 

Yes Count 0 6 6 

% within GROUP 0.0% 10.0% 6.7% 

Table 3: Types of steroid and other immunosuppressant used to induce remission. 

 

 GROUP Total X
2 

P  

No  Infected  

F
a

te 

Activity 

leading to 

renal failure  

Count 0 3 3 2.64 0.44 

% within GROUP 0.0% 5.0% 3.3% 

Died 

pneumonia 

Count 0 1 1 

% within GROUP 0.0% 1.7% 1.1% 

Thrombosis Count 0 1 1 

% within GROUP 0.0% 1.7% 1.1% 

Fair outcome Count 30 55 85 

% within GROUP 100% 91.7% 94.4% 
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R
em

issio
n

 

Unfavorable  Count 0 5 5 1.29 0.25 

% within GROUP 0.0% 8.3% 5.5 

Favorable  Count 30 55 85 

% within GROUP 100% 91.7 94.5 

Total Count 30 60 90 - - 

% within GROUP 100.0% 100.0% 100.0% - - 

Table 4: Fate and remission rate in comparison between infected and non-infected group. 

 

5. Discussion 

Episodes of nephrotic syndrome are often temporally associated with occurrence of infection. As glucocorticoids 

and other immuno-suppressive drugs is the mainstay of therapy, infection occurring during therapy is well-known 

and is partially explainable by the relative immunocompromised state. However, infection often occurs even when 

the child is not on glucocorticoid therapy [5], Webb and his colleagues 2016 reported that awareness of common 

pathogens responsible for infections in children with INS is vital to guide initial antimicrobial therapy [6].  

 

The current study showed that there is high rate of infection among admitted cases with activity (66.6%), and we 

found the high incidence of infection due to admission of cases during summer with high rate of gastroenteritis and 

inclusion of URTI. Other studies reported different rates of infection in NS cases; for example [7] Krishnan, 2017 

mentioned that a total of 246 children with nephrotic syndrome were enrolled, of whom 46 children developed 48 

(19.6%) episodes of infections. Ajayan et al. [8] mentioned that Major infections were defined as; those that are 

scattered, hit deep organs, need hospitalization or potentially fatal. The incidence of these infections was 36.6%. 

According to Soares et al. [9] There was a significant decrease in the incidence and transmission of infection 

nowadays in Brazil because of the wider vaccination administration to children. This may explain less incidence of 

this infection as a cause of NS; While Alwadhi et al. [5] reported that of the 76 activities, 8 were excluded from 

analysis. Of the remaining 68 nephrotic attacks in 60 patients, there was clue of infection in 57 attacks (83.8%).  

 

In our study; The most common type of infection was gastroenteritis (GE) (25%) of infected cases and 2nd most 

common Then Urinary tract infection (UTI) (21.7%) , While Pneumonia represented (15%) of infection. According 

to Uwaezuoke et al. [4] and Krishnan et al. [7] Pneumonia (41.7%) was the most common infection, urinary tract 

infection (25%), septicemia (16.7%), followed by spontaneous bacterial peritonitis (8.3%), Ajayan et al. [8] 

mentioned that within the major infections, peritonitis plus pneumonia were for 72.9%, while urinary tract infections 

plus cellulitis were 16.2%. In a U.S. retrospective study focusing on 1ry peritonitis in INS, S. pneumoniae was the 

most common organism isolated, about for 38% of patients, with Gram-negative bacteria only 3% of patient. And 

27% of patients were with negative culture results. Another article studying peritonitis in childhood NS found that S. 

pneumoniae was the most common pathogen identified (50%), but that Escherichia coli accounted for 25% of cases, 

and 16% of cases were culture-negative [6].  

 

Our study also showed that there was no significant pathogen in (61.66%), the is E.coli (25%), followed by Shigella 

(6.66%), pneumococci (3.33%), klebsiella (1.66%) and proteus (1.66%) Of all infected cases, matching our results 

Alwadhi et al. [5] mentioned that of [13] UTI, [11] had Gram negative organisms, namely Escherichia-coli 
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and Klebsiella. Enterococcs was isolated in the other two. Urinary tract infection was asymptomatic in (77%) of 

cases. Three out of nine cases of peritonitis showed Gram negative bacilli on staining of peritoneal fluid 

examination. However, no organism was isolated from any ascetic fluid samples. Our study showed that there was 

high statistical significant difference as regarding CRP results between infected and non-infected group before and 

after treatment. And show that (60%) of CRP results in infected group are negative that explain culture results that 

no pathogen in (66.6%) be viral infection; Therefore, sCRP may serve as a reliable marker of inflammation in this 

setting according to Wasilewska et al. [10] Increases in CRP values are non-specific and should not be interpreted 

without a complete clinical evaluation. Conventional assays for CRP are not sensitive enough and, therefore, not 

reliable in healthy subjects Conventional CRP assays are indicated for use for evaluation of infection, the children 

with a relapse of nephrotic syndrome showed a significant increase in -CRP level.  

 

In our study, 36/60 (60%) of infected cases had CRP negative and 40%were CRP positive. As regarding TLC 26.7% 

were neutrophilic and 21.7% show Lymphocytosis. As regarding culture results 37/60 (61.6%) of cases show no 

growth; so (60%) of patients had viral infection. According to Uwaezuoke et al. [4]. It is found that at least half of 

activities were triggered by a viral upper respiratory tract infection which may be associated to non-specific host 

response to infection. In our study that there was statistical significant affection of hemoglobin and serum creatinine 

in infected than non-infected group. Also, there is no significant difference between both groups regarding steroid 

response whether infected or not.  

 

Also, in our study No statistical significant differences as regarding type of steroid used to induce remission, 

According to Larkins et al. [11] the majority of children who relapse continue to respond to steroids throughout their 

subsequent course, and the long-term prognosis, including maintenance of normal kidney function, is good, While, 

Gulati et al. [12] mentioned that daily doses of steroid, during inter-current infections, significantly decrease activity 

frequencies and number of children with frequently relapsing NS. The decline in activity times in the study was 

mainly because of decreasing number of infection-triggered relapses. 70% of activities in the intervention patients 

and 74% in the controls were preceded by infections, mainly of the upper respiratory tract. The mechanism by which 

infections induce activities of NS is vague but might be due to the up-regulation of T cells plus cytokine induced rise 

in proteinurea. But Jamin et al. [13] mentioned that the clinical course of INS is largely dependent upon the response 

to steroids. Relapses are frequent after withdrawal of steroid treatment, with up to 60% of patients being steroid-

dependent.  

 

In our study, all cases receiving cyclosporine presented with active disease. While not all cases receiving 

azathioprine presented with active disease .that means that cyclosporine precipitate infection. According to Soares et 

al. [9] immunosuppressant in children with chronic infections may lead to the deterioration of the infection and of 

the general clinical state. So; most regimes of management of children with NS suggest screening of infections, 

because these may need specific treatment. According to Uwaezuoke et al. [4]. The new findings however do not 

preclude the requirement for the use of chemotherapy drugs like steroids or cycholsporins as these drugs also alter 

podocyte function as well as structure. So , the KDIGO recommendation of prescribing daily steroids in activities of 

upper respiratory infections still a golden intervention targeting reduction the risk of activity.  
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In our study the most frequently used antibiotic before culture is Ampicillin, sulbactam followed by cefotaxime and 

after culture Cefepime, Meropenem, ceftazidime and Vancomycin are the most. There is high statistical significant 

difference between both groups regarding antiviral response between infected and non-infected group. There was 

(21.7%) of infected cases received antiviral treatment, According to Yildirim et al. [14] it appears that penicillin, 

ampicillin, or cefuroxime should be adequate to treat children hospitalized with pneumonia due to pneumococcal 

isolates .Oral therapy with amoxicillin, amoxicillin-clavulanate, or cefuroxime also should be effective for 1st 

outpatient management or when ending therapy once the child has resolution of signs and symptoms following 

parenteral treatment. While, Hogan et al. [15] stated that Antiviral treatment leads to a complete remission of the 

NS, with no requirement for steroid.  

 

In our study, there is high significant difference between both groups regarding plasma transfusion between infected 

and non-infected group and no statistical significant difference regarding albumin infusion this comes into 

agreement with Alwadhi et al. [5] who reported that Children with infection had significantly lower serum albumin 

compared to non-infected children.  

 

In our study there is (91.7%) of infected group had fair out come and (8.3%) of cases had unfavorable outcome as 

following: (5%) of cases show Activity leading to renal failure, (1.7%) of cases died from pneumonia and (1.7%) of 

cases show thrombosis. Krishnan et al. [7] Mentioned that there was no mortality in his study. While Uwaezuok et 

al. [4] reported that only 20% respond to the medication with a more risk of developing end-stage renal failure. Lin 

et al. [16] reported that the long-term prognosis of NS is mostly good; but, its characteristics and related treatment 

can greatly affect childhood development and quality of life in those patients. Resistant cases in some patients may 

deteriorate up to end-stage renal disease. Larkins et al. [11] Reported that without therapy, NS in children comes 

with high risk of mortality, especially of bacterial infection. In the past before the use of steroid and antibiotics, 40% 

of patients were lost, with 50% of these losses were due to infection.  

 

6. Conclusion 

We concluded that 66.6% of admitted children with NS with relapse were due to infection, the most common type of 

infection is gastroenteritis, followed by Urinary tract infection, upper respiratory tract infection and Chest infection. 

We concluded also that Viral infection represents high rate of infected cases depending on clinical and laboratory 

data and the most common type of bacteria after culture is E.coli, Shigella, pneumococci, klebsiella and proteus..  
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