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ABSTRACT 

BACKGROUND 

Glomerulonephritis generally presents as a constellation of findings that includes haematuria, proteinuria and oedema. 

Poststreptococcal glomerulonephritis is the commonest form of acute glomerulonephritis in developing countries. 

 

Objectives- 

1. To study the clinical profile of acute glomerulonephritis. 

2. To study the different clinical laboratory parameters at admission and at 8 weeks of onset of illness. 

 

MATERIAL AND METHODS 

This is a prospective, descriptive study conducted in a tertiary care teaching hospital in South India from January 2016-December 

2016. Data regarding the clinical features, laboratory parameters, treatment were collected. All these patients were further 

followed up at 8 weeks and descriptive analysis done. 

 

RESULTS 

The most common cause of glomerulonephritis in the study group was poststreptococcal glomerulonephritis (42.9%) followed by 

drug-induced nephropathy (28.6%). The most common complaints were haematuria, facial puffiness, decreased urine output and 

oedema. Hypertension was found only in 14.3% of study group. 4.8% of patients had nephrotic range of proteinuria. The most 

common infection preceding was Pyoderma (61.5%) in case of PSGN. High ASO titre was seen commonly with pharyngitis. 45.2% 

patients had decreased Serum C3 at diagnosis. All the patients were treated conservatively. At 8 weeks followup, haematuria was 

persisting in 28.6% patients. Only 2 patients had persistently low serum C3 and single patient had high creatinine. 

 

CONCLUSION 

Post-streptococcal glomerulonephritis is still the most common cause of glomerulonephritis in children followed by drug-induced 

nephropathy. The changing epidemiology needs to be followed up regarding the need for NSAID use and guidelines to restrict its 

use in any form to absolute indications only. 
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BACKGROUND 

Glomerulonephritis generally presents as a constellation of 

findings that includes haematuria, proteinuria and oedema. 

Glomerulonephritis is caused by a number of disorders that 

are characterised by glomerular injury accompanied by 

inflammation. In some cases, it may progress to renal failure. 

The classic nephritic syndrome presentation is that seen 

with acute poststreptococcal glomerulonephritis (PSGN). It is 

the commonest form of acute glomerulonephritis in 

developing countries which results from immunological 

events triggered by many infective agents.(1) Of the estimated 

470,000 new annual cases of PSGN worldwide, 97% occur in 

the regions with poor socioeconomic status with an annual  
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incidence that ranges from 9.8-28.5 per 10000 individuals.(2.3) 

In the more developed and industrialised countries, the 

incidence has continued to decrease.(4)In children, the most 

common cause of acute glomerulonephritis is 

poststreptococcal glomerulonephritis.(5) The risk of PSGN is 

increased in children between 5-12 years of age and 

uncommon in children less than 3 years of age.(6) PSGN is 

twice as frequent in males as in females.(7) 

PSGN is diagnosed clinically with nephritic picture and 

evidence of streptococcal infection, decreased serum C3 

levels normalising within 8 weeks. There is usually an 

antecedent history of group A streptococcal infection as 

either pharyngitis or pyoderma.(8) The clinical presentation 

varies from asymptomatic, microscopic haematuria to the full 

blown acute nephritic syndrome. 

The clinical features resolve quite rapidly in majority of 

cases. A diuresis typically begins in one week, and the serum 

creatinine returns to the previous baseline by three to four 

weeks.(9) Haematuria resolves usually in three to six months. 

Proteinuria also falls during recovery, but at a much slower 

rate.(10) Hypocomplementemia resolves in 8 weeks showing 

good correlation between clinical resolution with serum C3 

levels.(11) 
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The longterm prognosis of PSGN has been subject to 

many studies which shows that these children have a higher 

incidence of impaired renal function as evidenced by either 

one or more of the following- elevated serum creatinine, 

blood urea, albuminuria, haematuria.(12.13) A persistently low 

C3 level beyond 8 weeks is indicative for renal biopsy. In a 

developing country like India where there is still a high 

incidence of PSGN, routine screening of all children with 

serum C3 is essential. There is a need to follow up all the 

seemingly benign causes of glomerulonephritis in children. 

 

MATERIALS AND METHODS 

This is a prospective, descriptive study conducted in a 

tertiary care teaching hospital in South India from January 

2016-December 2016. The sample size was taken as 42 as the 

convenient sample. 

The cases admitted fulfilling the criteria for acute 

nephritic syndrome were included for study after getting 

informed consent. All cases with pre-existing renal disease 

were excluded. 

Acute Nephritic Syndrome (ANS) is defined as acute onset 

of haematuria (gross or microscopic), proteinuria in the 

presence of oedema, hypertension or oliguria.(14) 

Acute Poststreptococcal Glomerulonephritis (PSGN): (a) 

Features of ANS +; (b) Evidence of recent streptococcal 

infection i.e., pharyngitis, pyoderma or serological evidences 

(raised ASO); (c) With low serum C3 levels with 

normalisation at 8 weeks. 

IgA Nephropathy: Patients with (a) gross haematuria (b) 

associated with fever or pharyngitis. 

Drug-induced nephropathy: (a) gross/microscopic 

haematuria (b) presenting after intake of drugs. 

ANS otherwise specified: Not amounting to fulfilling the 

criteria as of above. 

Hypertension was defined as systolic and/or diastolic 

blood Pressure exceeding 95th percentile for age, sex and 

height.(15) Stage 1 hypertension between 95-99 percentile, 

stage 2 hypertension more than 99 percentile. 

Haematuria is defined as five red blood cells/high power 

field, in a centrifuged urinary sample. Subnephrotic 

proteinuria was taken as 1+ and 2+ of urine albumin. 

Nephrotic range of proteinuria is 3+ or more of urine 

albumin. Hyponatraemia taken as below 135 mEq/dL, 

Hyperkalaemia taken as above 5.5 mEq/dL. Serum Creatinine 

value in age group 2-12 years: 0.3 – 0.7 is normal and any 

value > 0.7 value is taken as elevated.(16) 

High titre of Anti-Streptolysin O (ASO) is taken as more 

than 200 Todd units.(17) Serum C3 was taken as decreased if 

below 75 mg/dL estimated by immunoturbidimetric assay. 

Anaemia defined according to age and sex as mild, moderate 

and severe anaemia.(18) All the subjects were followed up at 8 

weeks and renal function parameters and serum C3 were 

assessed. 

The data entry was done in MS excel and analysed with 

SPSS version 19. The quantitative data will be analysed as 

mean and standard deviation whereas the qualitative data as 

proportion and percentages. The significance of the study will 

be analysed using chi-square test with significance taken as p 

less than 0.05. 

 

RESULTS 

There were 42 cases of glomerulonephritis during the study 

period of one year. Majority of the children were in the age 

group of 5-10 years (54.8%, 23) followed by 10-12 years 

having 26.2 % (11) and in 2-5 years 19% (8). The male to 

female ratio was found to be 4:1. The majority of the cases 

came under the case definition of PSGN (42.9%). Others were 

drug-induced nephropathy (28.6%), IgA Nephropathy 

(16.7%) and Acute Nephritic syndrome otherwise specified. 

Majority of the cases of presumed drug-induced 

nephropathy was caused by Mefenamic acid (58.3%) 

followed by Ibuprofen (25%), diclofenac (8.3%) and 

Amoxicillin (8.3%). Of the study population, 31% patients 

had history of infection preceding the illness of which the 

most common was pyoderma (61.5%) followed by 

pharyngitis (38.5%). 

The most common complaints were either cola coloured 

urine (23.75%) or red coloured urine (27.5%) followed by 

facial puffiness (20%) and decreased urine output (13.75%), 

6.25% patients also complained of headache. At the time of 

diagnosis, 14.3% were hypertensive of which 4.8% patients 

had stage 1 hypertension and 9.5% patients had stage 2 

hypertension. 

Of the 4 patients with stage 2 hypertension, all required 

ICU admission, with one patient requiring IV medication for 

correction of BP, whereas the other three patients required 

only oral medication. Of the study population, at diagnosis 

26.2% of patients (11) had less than 1 mL/kg/hour) of urine 

output, of which oliguria (<0.5 mL/kg/hour) was present in 

4.8% (2) patients only. 

69.1% of the patients in the study population were 

anaemic, 54.8% of the patients had moderate anaemia and 

14.3% had mild anaemia. 23.8% of patients had 

hyponatraemia at diagnosis and 16.7% had hyperkalaemia. In 

the study population, 45.2% patients had decreased serum 

C3 levels at diagnosis. At diagnosis, 66.6% of patients had 

subnephrotic range proteinuria (1+ and 2+) and 4.8% had 

nephrotic range proteinuria (3+). 51% patients had 

haematuria at diagnosis. Of the patients with infection 

preceding ANS, 38.5% of the patients had pharyngitis of 

which 60% had increased ASO titre. Of 61.5% of the patients 

with infection who had pyoderma, 50% had increased ASO 

titre. All patients were treated conservatively. 

At 8 weeks followup, 28.6% had persistent haematuria. 

None of the patients had proteinuria at 8 weeks followup. 

4.8% (2) patients had hypertension. Only 2.4% had 

persistently high creatinine at 8 weeks. At 8 weeks followup 

of 19 patients with low C3 at diagnosis, only 10.52% had 

persistently low values. 

 

Diagnosis Frequency Percent 

PSGN 18 42.9% 

Drug-induced nephropathy 12 28.6% 

IGA Nephropathy IgA 7 16.7% 

A/C nephritic syndrome OS 5 11.9% 

Total 42 100.0% 

Table 1. Distribution of Study Population Based on 

Diagnosis 
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Figure 1. Distribution of Study  

Population Based on Age Group 

 

 

 

 
 

Figure 2. Distribution of Study Population Based On 

Presenting Complaints 

 BP N Mean Std. Deviation T value P value Inference 

Serum Creatinine 
Normal 36 0.732 0.2586 -2.365 0.023 Significant 

Hypertensive 6 1.033 0.4457    

Urine Output 
Normal 36 2.373997 1.6982769 2.124 0.040 Significant 

Hypertensive 6 0.875000 0.5521866    
Table 2. Comparison of Various Parameters Based on Hypertension Status 

 

DISCUSSION 

In this study, 42 cases were recruited, of which 81% were 

male and 19% were female. The mean age of study 

population is 7.68 years. The majority of cases came under 

the case definition of PSGN (42.9%) followed by drug-

induced nephropathy in 28.6% IgA, nephropathy in 16.7% 

and Acute nephritic syndrome otherwise specified (ANS OS) 

(not fulfilling the criteria for the above diagnosis) at 11.9% 

cases. Almost 50% of the cases in the age group of 2-5 years 

had drug-induced nephropathy, whereas the predominant 

cause of ANS in 5-10 years was PSGN. In a study done to 

evaluate the clinical characteristics, complications and 

outcome of post-infectious glomerulonephritis (PIGN) in 

children in Southern India, by Gunasekaran K et al, 72 (86.7 

%) had PIGN..(14) Of the 12 cases with drug-induced 

nephropathy, 92.7% were caused by analgesics (NSAID) only, 

8.3% were caused by antibiotics (Amoxicillin). 

The most common complaints were either cola coloured 

urine (23.75%) or red coloured urine (27.5%) followed by 

facial puffiness (20%), generalised swelling 8.75% and 

decreased urine output (13.75%), 6.25% patients also 

complained of headache. Of the study population 31% 

patients had history of infection preceding the illness of 

which the most common of which was pyoderma (61.5%), 

and pharyngitis was 38.5%. Previous studies also show 

preceding history of skin or throat before poststreptococcal 

glomerulonephritis.(6) 

But in the developing world, PSGN is frequently 

associated with skin infections, whereas pharyngitis are 

associated with sporadic PSGN in developed countries.(19) At 

the time of diagnosis 14.3% of the patients were hypertensive 

4.8% (2) patients had stage 1 hypertension and 9.5% patients 

had stage 2 hypertension Other studies show that Mild to 

moderate hypertension occurs in more than 75% of patients. 

It is most evident at the onset of nephritis and typically 

subsides promptly after diuresis in PSGN.(20) In the study 

conducted by Gunasekharan et al, 21.5% of children with 

PSGN developed hypertensive emergency and required 

sodium nitroprusside intravenous infusion in an intensive 

care setting.(14) In the index study, all patients with stage 2 

hypertension required ICU admission, with one patient 

requiring IV medication (Labetalol) for correction of BP, 

whereas the other three patients required only oral 

medication (Nifedipine, Metoprolol.) At 8 weeks followup, 

4.8% patients had hypertension. 

The estimated prevalence of anaemia in developing 

countries is 39% in children <5 years, 48% in children 5–14 

years.(21) India is a developing country and in this rural 

population setting 69.1% of the patients in the study 

population were anaemic, 54.8% of the patients had 

moderate anaemia and 14.3% had mild anaemia. 

In the index study, 30.9% patients had elevated ASO. Of 

the patients with pharyngitis, 60% had increased ASO titre. 

Of the patients with pyoderma, 50% had increased ASO. In 

the present study, anti-DNase B level was not done due to 

unavailability of the test. Previous studies showed that if only 

ASO titre is used to screen for GAS infection, it may be falsely 

low or negative in patients with skin infections.(22) In the 42 

patients with ANS at diagnosis, 45.2% of patients had 

abnormal serum creatinine levels. Only 2.4% patients had 

persistently high creatinine levels at 8 weeks followup. 

Of the study population, at diagnosis, 26.2%(11) of patients 

had less than 1 mL/kg/hour of urine output, of which oliguria 

(<0.5 mL/kg/hour) was present in 4.8%(2) patients only. 

23.8% of patients had hyponatraemia at diagnosis. 

16.7%(7) of patients had hyperkalaemia. 100% of the patients 

had haematuria at diagnosis but no haematuria at 8 weeks. 

White A et al had followed up cases with PSGN for 2-15 

years and found to have a persistent haematuria in 21% of 

the PSGN group compared with 7% of the control group.(12) 

At diagnosis, 66.6% of patients had subnephrotic range 

proteinuria. In our study, 4.8% patients had nephrotic range 

proteinuria. No proteinuria detected at 8 weeks followup. 

Previous studies have shown much slower recovery for 

proteinuria.(10)  

In this study, 45.2% patients with acute nephritic 

syndrome had had decreased serum C3 levels. At 8 weeks 

followup of the 19 patients with low serum C3 at diagnosis, 
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only 2 patients had persistently low serum C3 levels. In those 

patients with persistently low serum C3 levels,(2) 50% of the 

patients had elevated serum creatinine levels at 8 weeks 

followup. Becquet et al (2010) demonstrated in their study 

that none of the children with PSGN had 

hypocomplementemia for more than 8 weeks showing a good 

correlation between clinical progress of the disease with the 

serum C3 levels.(11) Those patients with low C3 none had 

hypertension, haematuria or proteinuria at 8 weeks followup. 

 

CONCLUSION 

In children with Acute Nephritic Syndrome, most common 

cause is PSGN with an increase in incidence of drug-induced 

nephropathy in younger children. The changing epidemiology 

needs to be followed up regarding the need for NSAID use 

and guidelines to restrict its use in any form to absolute 

indications only. In this study, there was no relation which 

was statistically demonstrable between serum C3 levels and 

renal function. The patients with PSGN followed up in the 

short-term of 8 weeks had good outcome with 50% cases 

with persistently decreased low C3 levels (who had elevated 

serum creatinine). These patients need to be followed up for 

worsening renal function. 
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