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by various infectious agents such as viral, bacterial, or 
protozoa organisms. Among the infectious causes post-
streptococcal glomerulonephritis (PSGN) is the most 
common and it is a non-suppurative sequel to Group A 
β-hemolytic streptococci.1 The nephrogenic strains 
include those associated with cutaneous infections and 
pharyngitis with strains M4, M12, M25, and M49 being 
the most common.2,3 In tropical areas, there is tendency 
to have pyoderma associated PSGN4 where in temperate 
climate there is predominance of  pharyngitis associated 
PSGN.5,6 The incidence of  PSGN has decreased in the 

INTRODUCTION

Post-infections glomerulonephritis (PIGN) occur due 
to immunologically mediated injury to the glomerulus 
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Abstract
Background: Post-infectious glomerulonephritis (PIGN) has a wide spectrum of clinical presentation and may mimic a wide 
variety of glomerular diseases.

Aim: To evaluate, the clinical presentation, complications, and outcome of acute PIGN in children.

Materials and Methods: A retrospective observational study of all children in the age group of 1-13 years who were diagnosed 
to have acute PIGN based on the clinical features, urine analysis, and C3 levels admitted in Sri Manakula Vinayagar Medical 
College and hospital between January 2012 and December 2014 are included in this study. Case sheets were analyzed to 
obtain data on the clinical characteristics, laboratory parameters, complications, and outcome of these children. Descriptive 
analysis of the collected data was performed.

Results: Out of 52 cases of PIGN, 88.4% the etiology was post-streptococcal. Pneumonia (11.5%) was another important cause 
identified. There was no difference in the occurrence between males and females, and the majority of cases (52%) are in the 
age group of 5-10 years. Among clinical features, hypertension was observed in 100% of the cases. Hematuria, oliguria, and 
edema were seen in 58%, 94%, and 90% of the children, respectively. Laboratory parameters include the presence of hematuria 
(100%) in all cases. Though mild proteinuria was seen in the majority of cases, nephrotic range proteinuria was observed in 
11.5% of cases. The complications include acute kidney injury in 27%, congestive cardiac failure in 15%, hypertensive emergency 
in 23%, and encephalopathy in 7% of cases. No mortality was observed.

Conclusion: Post-streptococcal glomerulonephritis is an important cause of acute PIGN. Children in the age group of 5-10 years 
are most affected. Acute kidney injury, congestive cardiac failure, and hypertensive encephalopathy are potential serious 
complications of this disease which requires intensive care monitoring to yield a positive outcome.
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developed world but in developing nation like India it is 
still an important public health problem.7 PIGN is one 
of  the leading cause requiring hospital admissions in 
children,8 and it is also an important cause of  acute renal 
failure in developing countries.9 Though deaths due to this 
disease are rare it can cause serious complications such as 
hypertensive emergency, congestive cardiac failure, renal 
failure, encephalopathy, and retinopathy.10 Recent data on 
clinical profile and complications of  PIGN are very few in 
India hence the present study was under taken.

MATERIALS AND METHODS

This retrospective observational study was carried out 
at Sri Manakula Vinayagar Medical College and Hospital 
after due permission from the hospital authorities. All case 
records of  children with the diagnosis of  acute PIGN 
admitted from January 2012 to December 2014 were taken 
from the medical records department and the case sheets 
were analyzed. Children in the age groups of  1-13 years. 
Presenting with acute nephritic syndrome is included in 
the study. Acute nephritic syndrome was defined as acute 
onset of  hematuria, hypertension and oliguria, and edema.11 
Acute PSGN was diagnosed in the presence of  (a) features 
of  acute nephritic syndrome, (b) evidence of  recent 
streptococcal infection, and (c) lower serum complement 
C3 levels. PIGN was defined as features of  acute nephritic 
syndrome combined with the evidence of  an infectious 
etiology, e.g., PSGN, Pneumonia, Varicella, etc. Hematuria 
was defined as presence of  5 red blood cells per high power 
field on a centrifuged urinary specimen.12 Hypertension was 
defined as systolic and or diastolic blood pressure values 
exceeding the 95th centile for age sex and height.13

The patients are reviewed with respect to the age, sex, 
skin or throat infection, blood pressure at admission, 
general, and systemic examination findings. The laboratory 
parameters included in the study were hemoglobin 
(Hb) at admission, urine analysis, blood urea, serum 
creatinine, serum albumin, serum cholesterol, urine spot 
protein creatinine ratio, antistreptolysin O (ASO titer), 
and serum complement C3 levels at admission. ASO 
titer >200 units/ml was considered as evidence of  recent 
streptococcal infection.14,15 Nephrotic range proteinuria 
was defined as urinary protein: Urinary creatinine ratio >2. 
Acute kidney injury was defined as an abrupt reduction 
in renal function leading to increase in serum creatinine 
>0.3 mg/dl, or a percentage increase in serum creatinine 
of  more than or equal to 1.5 fold from the baseline.16 
Details of  the treatment given including the usage of  one 
or more antihypertensives and the complications observed 
during the hospital stay, whether the child recorded fully or 
partially were all entered in the structured proforma. Full 

recovery at discharge was defined as absence of  edema, 
hypertension, and normal renal function.12

The data were entered and analyzed using Epi info 
version 3.5.4. The clinical features, laboratory parameters, 
and outcome of  the children were taken for analysis.

RESULTS

Of  the 52 children diagnosed to have PIGN between 
January 2012 and December 2014, 46 (88.4%) was post-
streptococcal in etiology. Upper respiratory tract infections, 
pyoderma and chicken pox preceded APGN in 17%, 6.5%, 
and 5.5% of  the cases, respectively. Pneumonia (11.5%) 
was found to be an important cause of  PIGN other than 
PSGN. The male to female ratio was 1.08:1. Age of  patients 
ranged from 2.6 years to 13 years with large proportion 
of  cases, 27(52%) in the age group of  5-10 years. Table 1 
deficits the distribution of  cases in different age groups.

Clinically, hypertension was noted in all cases (100%) at 
admission. Gross hematuria, oliguria, and edema were noted 
in 58%, 94%, and 90% of  children, respectively. The other 
clinical features of  these children include abdominal pain 
(23%), dysuria 11.5%, and fever (28.5%). Some presented 
with central nervous system manifestations (7%) such as 
seizures, headache, and/or altered sensorium, while few 
others (8%) presented with congestive cardiac failure. Table 2 
elaborates the pattern of  clinical presentation in PIGN.

Laboratory parameters of  these children included the 
presence of  hematuria in all cases by urine microscopy. 

Table 1: Distribution of acute PIGN cases in 
different age groups
Age group Number (n) Percentage
1-5 years 21 40.3
5-10 years 27 52
>10 years 4 7.7
PIGN: Post‑infectious glomerulonephritis

Table 2: Clinical presentation of acute PIGN
Signs and symptoms Number (n) Percentage
Hypertension 52 100

Stage I hypertension 36 69.3
Stage II hypertension 16 30.5

Oliguria 49 94
Generalized body swelling 47 90
Abdominal pain 12 23
Dysuria 6 11.5
Fever 15 28.5
Central nervous system manifestations 4 7
Cardiovascular system manifestations 8 15
PIGN: Post‑infectious glomerulonephritis
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Mild proteinuria was seen in many children, but nephrotic 
range proteinuria (Spot polymerase chain reaction >2) 
was seen in 6 (11.5%) of  cases. ASO was positive in 
24 (46%) of  the children, and the C3 value was low in 
all (100%) of  cases. Renal biopsy was not done any case. 
Tables 3 and 4 illustrate the various laboratory parameters 
observed in the present study.

The complications observed include acute kidney injury 
in 14 (27%) of  the cases of  which all improved by 
conservative management and none required dialysis. Other 
complications include hypertensive emergency 12 (23%), 
congestive cardiac failure in 8 (15%), and encephalopathy 
in 4 (7%) of  cases. No case had hypertensive retinopathy 
in our study. Table 5 shows the various complications 
observed due to PIGN.

While most of  them (72%) were managed with the use of  
only diuretics and calcium channel blockers, few required 

the need of  other antihypertensives. Complete recovery 
was note in 76.9% of  cases while few were discharged on 
oral medications for the control of  hypertension.

DISCUSSION

Fifty-two children who had features of  acute nephritic 
syndrome following an infectious cause were included in 
the study period of  which 88.4% the etiology was found 
to be post-streptococcal. Similar observations were made 
by other studies.8,10,17

There is no difference in male to female ratio, but the 
previous studies10,12,17 indicate a male preponderance. The 
lowest age of  presentation was seen in a 2 years 6 months 
old child but many falls in the age group of  5-10 years, 
which was in accordance with previous studies.1,10,11

Hypertension was noted in all patients. Cerebral 
complications of  hypertension was seen in 7% of  cases 
which is similar to the observations made by other 
studies,10,18 but few studies17 showed higher occurrences 
of  central nervous system manifestations.

The percentage of  children presenting with congestive 
cardiac failure (15%) was high which was similar to a 
previous studies10,18 However, in a study done by Lagunju 
et al.,19 children presenting with cardiac failure was very low.

On analyzing the laboratory parameters all of  them had 
hematuria by urine analysis. Proteinuria in the nephrotic 
range was seen in 6 (11.5%) of  cases which was less 
compared to other studies6,10,20 were a higher percentage 
was noted. The Hb value was low (<10 g/dl) in 48% of  
cases. The serum albumin values in majority of  them (64%) 
was between 2.6 g and 3.5 g per deciliter which is similar 
to observations made by Malla et al.,17 but in 25% of  the 
children the serum albumin was very low (<2.5 g/dl). The 
low hemoglobin and serum albumin was probably due to 
the high prevalence of  malnutrition among these children.

ASO titer was positive in 48% of  children which was similar 
to other studies6,17,21 but in some studies10 the positivity was 
very low. Serum C3 value was low in all patients.

In the present study, acute kidney injury as per acute 
kidney injury network classification was seen in 27% of  
cases which is slightly higher compared to study done by 
Gunasekaran et al.10 where he reported an occurrence of  
20.8%. The mean duration of  hospital stay was 9.2 days. 
There was no mortality observed in the study period.

The present study is important as recent studies based on 
the clinical features of  PIGN are very few and secondly 

Table 3: Laboratory parameters of the patients 
with PIGN
Laboratory characteristics PIGN cases (n=52) Percentage
Low Hb level at admission 25 48
Urine spot PCR

0.2 14 27
0.2-2 32 61
>2 6 11

Raised renal function test 7 13.4
ASO positivity (>200 units/ml) 24 46
Low C3 value 52 100
Low serum albumin 13 25
ASO: Antistreptolysin O, PIGN: Post‑infectious glomerulonephritis, PCR: Protein  
creatinine ratio, Hb: Hemoglobin

Table 4: Laboratory values in cases of PIGN
Laboratory parameters Values*
Hb levels 9.3 (5.8-12)
Urea 40.75 (5-148)
Creatinine 0.644 (0.3-1.2)
C3 levels 0.37 (0.12-0.87)
S. albumin 3.67 (2.4-4.7)
*Values depicted as median (interquartile range), PIGN: Post‑infectious 
glomerulonephritis

Table 5: Complications noticed in subjects due to 
acute PIGN
Complications Number Percentage
Acute kidney injury

Stage I 8 15
Stage II 5 9.5
Stage III 1 1.9

Hypertensive emergency 12 23
Hypertensive encephalopathy 4 7
Congestive cardiac failure 8 15
PIGN: Post‑infectious glomerulonephritis
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it highlights the potential serious complications of  this 
disease in detail so that timely interventions of  these 
problems may bring down the morbidity and mortality 
of  this illness.

The present study has a few limitations as it was a 
retrospective study, and the long-term outcome of  these 
children could not be done as many were lost on follow-up 
in our nephrology clinic.

CONCLUSION

PSGN is the commonest cause of  Acute PIGN. Acute 
kidney injury, congestive cardiac failure, and hypertensive 
encephalopathy are the dangerous complications of  this 
disease which necessitates the need for monitoring these 
patients in pediatric intensive care set up. Though the 
incidence of  this disease is strongly influenced by social, 
environmental and better economic conditions, the 
availability of  a vaccine against Group A streptococcus in 
near future may curtain its occurrence.
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