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Abstract
Background: Acute Post-Streptococcal Glomerulonephritis (APSGN) is a common cause of acute glomerulonephritis in children, characterized by hematuria, edema, hypertension, and oliguria following a recent Group A β-hemolytic streptococcal infection. Although the majority of patients recover uneventfully, some present with atypical or severe manifestations such as acute kidney injury (AKI), hypertensive encephalopathy, or congestive cardiac failure, increasing morbidity and hospitalization.	

Objective: To describe the clinical features and laboratory parameters  of APSGN in children admitted to a tertiary care hospital and determine the complications of acute kidney injury.

Methods: This cross-sectional analytical study was conducted in the Department of Pediatric Nephrology, Bangladesh Shishu Hospital and Institute, Dhaka, from September 2019 to August 2020. Fifty children aged 3–18 years with APSGN were enrolled based on clinical and laboratory criteria.  Data were analyzed using SPSS version 22.0, and p<0.05 was considered statistically significant.	

Results: Fifty children with APSGN were studied; 37 (74%) were male and 13 (26%) female. A preceding sore throat was reported in 54% and pyoderma in 42%. Facial edema was the most frequent feature (98%), followed by vomiting (50%), abdominal pain (50%), dyspnea (36%), headache (32%), and convulsions (20%). Hypertension was present in 86% of cases, with 70% classified as stage II. Hematuria and tachycardia were each observed in 78%, while proteinuria and oliguria occurred in 68%. Mean ASO titer was 712 ± 707 IU/mL, and complement C3 was reduced (0.26 ± 0.21 g/L). The mean serum creatinine and urea levels were 16.9 ± 27.5 mg/dL and 13.5 ± 14.3 mmol/L, respectively. Hypoalbuminemia (mean = 27.98 ± 5.18 g/L) and mild hypocalcemia were also noted. Urinalysis showed microscopic hematuria and proteinuria in most patients. Among complications, urinary tract infection was most common (30%), followed by acute kidney injury (24%), hypertensive encephalopathy (20%), and nephrotic syndrome (18%). Septicemia, metabolic acidosis, and congestive heart failure were each observed in 14% of cases. 	

Conclusion: Most patients were from rural, illiterate, low-socioeconomic backgrounds, with skin infection being the leading precipitating cause of acute glomerulonephritis. Edema, oliguria, hematuria, and hypertension were the common presenting features. While the disease is often self-limiting, a significant number developed serious complications, especially in resource-limited settings. Early diagnosis, close monitoring, timely management, and strengthened prevention of streptococcal infections are crucial to reducing morbidity and disease burden.
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Introduction
Glomerulonephritis encompasses a heterogeneous group of renal disorders characterized by inflammatory injury to the glomeruli, often driven by immune-mediated mechanisms.(1) Acute post-streptococcal glomerulonephritis (APSGN) represents the most common form of glomerulonephritis in childhood. It typically develops following infection with Group A beta-hemolytic streptococcus, either from a pharyngeal source or skin lesions such as pyoderma.(2) Clinically, APSGN manifests as an acute nephritic syndrome with hematuria, edema, hypertension, and varying degrees of proteinuria, usually emerging 1–2 weeks after streptococcal pharyngitis or 3–6 weeks after a skin infection.(3) Globally, the incidence of APSGN exceeds 470,000 cases annually, with 97% occurring in low- and middle-income countries where overcrowding, poor hygiene, and lower socioeconomic conditions persist.(4) While the disease generally has a favorable prognosis, atypical or severe presentations such as hypertensive encephalopathy, nephrotic-range proteinuria, and acute kidney injury (AKI) are not uncommon and may contribute to considerable morbidity.(4)
APSGN continues to be a major public health concern in developing nations due to delayed diagnosis, limited access to specialized pediatric nephrology services, and inadequate infection-control measures. Recent review describing patterns of glomerular diseases (including GN) in LMICs, highlighting diagnostic challenges, disease prevalence, and treatment issues distinct from high‑income settings.(5) Seasonal variations, particularly increased incidence during the cooler months, have been linked with higher rates of streptococcal infections in many endemic regions.(6) Despite technological advances, the diagnosis in most low-resource settings still relies heavily on clinical features and basic laboratory tests rather than serological or molecular methods.(7) Furthermore, socioeconomic disparities, poor hygiene practices, and overcrowded living conditions substantially influence both the incidence and severity of APSGN in children.(8) These contextual factors often contribute to delayed treatment and a greater likelihood of complications. Despite the characteristic presentation of APSGN, variations in clinical features, laboratory findings, and outcomes are frequently observed in everyday clinical practice—particularly in resource-limited healthcare settings. Therefore, this study aims to evaluate the clinical profile, biochemical parameters, and complications of APSGN among pediatric patients treated at a tertiary care center in Bangladesh, highlighting the spectrum of disease severity encountered in such settings.
Materials and Methods
This cross-sectional study was conducted at the Department of Paediatric Nephrology, Bangladesh Shishu Hospital, from September 2019 to August 2020. The study population comprised children aged 3 to 18 years admitted with acute post-streptococcal glomerulonephritis (APSGN). Eligible participants showed evidence of recent streptococcal infection, decreased serum C3, and presented with symptoms like hematuria, oliguria, and edema. Patients with pre-existing renal disease or other causes of renal dysfunction were excluded. Although the calculated sample size was 87, only 50 patients could be enrolled due to the limited study period and the relatively low admission rate of confirmed APSGN cases during that time.
Inclusion criteria:
- Children aged 3–18 years
- Clinical features of APSGN (edema, hematuria, hypertension)
- Laboratory confirmation (low C3, elevated ASO titer, or streptococcal infection history)
Exclusion criteria:	
- Patients with other causes of nephritis
- Known chronic kidney disease

Ethical approval was obtained from the Bangladesh Shishu Hospital and Institute Ethical Review Committee, and written informed consent was obtained from guardians in accordance with the Declaration of Helsinki. Informed consent was obtained from guardians, and assent was taken from children over 7 years. 
A comprehensive clinical assessment was performed, including history and physical examinations across multiple systems, and laboratory parameters like serum creatinine, blood urea, electrolytes, albumin, complement levels, ASO titers, and urine analysis. Blood samples were collected under aseptic conditions for a range of hematological and biochemical investigations. Physical measurements, including height, weight, and blood pressure, were carefully recorded and analyzed using appropriate statistical methods (SPSS version 22.0). The result was presented in tables, figures, and diagrams. The confidence interval was considered at a 95% level. Qualitative variables were expressed as frequencies and percentages, while continuous variables were presented as mean with standard deviation. As this was a descriptive cross-sectional study, no formal intergroup comparative analysis was performed. A p-value <0.05 was considered statistically significant where applicable. 
Results
Table 1: Baseline characteristics of the APSGN patients (N=50)
	APSGN Patients
	n (%)

	Gender 

	Male
	37 (74.0%)

	Female
	13 (26.0%)

	Age [mean±SD] 
	10.33 ± 7.82

	BMI (kg/m2) [mean±SD]
	13.52 ± 3.53


There were 50 ASPGN patients in the study, 37 of whom (74.0%) were men and 13 of whom (26.0%) were women. The mean age of the participants was 10.33 ± 7.82 months, and the mean body mass index (BMI) was 13.52 ± 3.53 kg/m².

Table 2: History of the study subjects at presentation (N=50)
	 
	
	Frequency (n)
	Percentage (%)

	Sore throat 
	Present
	27
	54.0

	Pyoderma
	Present
	21
	42.0

	Facial Puffiness
	Present
	49
	98.0

	Headache 
	Present
	16
	32.0

	Convulsion 
	Present
	10
	20.0

	Blurring of vision 
	Present
	5
	10.0

	Breathing difficulty 
	Present
	18
	36.0

	Cough 
	Present
	13
	26.0

	Chest pain 
	Present
	2
	4.0

	Vomiting 
	Present
	25
	50.0

	Abdominal pain 
	Present
	25
	50.0

	Duration of illness 
	≥7
	35
	70.0

	
	<7
	15
	30.0

	Duration of oliguria 
	≥5
	14
	43.8

	
	<5
	18
	56.3

	Duration of anuria
	≥3
	5
	41.7

	
	<3
	7
	58.3


Fifty four percent of the cases had a sore throat, and 42% had pyoderma. The most common sign was swelling of the face, which was seen in 98% of patients. There were also headaches in 32% of cases, convulsions in 20%, blurred vision in 10%, breathing problems in 36%, coughs in 26%, chest pain in 4%, vomiting in 50%, and abdominal pain in 50% of cases. When it came to how long the illness lasted, 70% of patients had symptoms for 7 days or more, and 30% had symptoms for less than 7 days. In 43.8% of patients, oliguria lasted 5 days or longer, while in 56.3% of patients, it lasted less than 5 days. Of the patients with anuria, 41.7% had it for 3 days or more, and 58.3% had it for less than 3 days.
Table 3: Clinical features of the APSGN patients (N=50)
	Clinical features
	Frequency (n)
	Percentage (%)

	Altered GCS
	15
	30.0

	Tachypnea
	20
	40.0

	Crepitation
	6
	12.0

	Tachycardia
	34
	68.0

	Hypertension

	Stage I
	8
	16.0

	Stage II
	35
	70.0

	Raised JVP
	40
	80.0

	Ascites
	5
	10.0

	Hepatomegaly
	4
	8.0

	Oliguria
	34
	68.0

	Anuria
	11
	22.0

	Odema
	30
	60.0

	Proteinuria
	34
	68.0

	Haematuria
	39
	78.0


In the study participants, the predominant clinical features identified were elevated jugular venous pressure (80.0%), hematuria (78.0%), and tachycardia (68.0%). In 68.0% of cases, there was proteinuria and oliguria, and in 60.0% of cases, there was edema. High blood pressure was observed in 86.0% cases, 16.0% had Stage I high blood pressure and 70.0% had Stage II high blood pressure. Other symptoms were tachypnea in 40.0% of the patients, a change in the Glasgow Coma Scale (GCS) in 30.0%, anuria in 22.0%, crepitation in 12.0%, ascites in 10.0%, and hepatomegaly in 8.0%.
Table 4: Laboratory findings of the study subjects (N=50)
	 
	Mean ± SD
	Range (min - max)

	ASO titer
	712.00 ± 707.29
	200 - 4800

	C3
	0.26 ± 0.21
	0.06 - 1.09

	C4
	0.26 ± 0.22
	0.06 - 0.93

	Hb (g/dl)
	10.29 ± 1.23
	8.10 - 13.30

	Serum creatinine
	16.90 ± 27.51
	0.40 - 83.00

	Blood urea
	13.53 ± 14.25
	2.20 - 85.00

	PH
	7.33 ± 0.47
	4.10 - 7.49

	HCO3
	17.24 ± 6.02
	5.80 - 27.30

	Na
	139.88 ± 3.67
	129 - 149

	K
	4.43 ± 0.99
	2.80 - 7.50

	Serum Ca
	2.15 ± 0.21
	1.20 - 2.40

	Serum Albumin
	27.98 ± 5.18
	18.10 - 39.00


The mean ASO titer was 712.00 ± 707.29, with a range of 200 to 4800. The mean levels of complement components were C3: 0.26 ± 0.21 (range 0.06–1.09) and C4: 0.26 ± 0.22 (range 0.06–0.93). The mean hemoglobin level was 10.29 g/dl, with a range of 8.10 to 13.30 g/dl. The mean serum creatinine level was 16.90 ± 27.51, and the range was 0.40–83.00. The mean blood urea level was 13.53 ± 14.25, with levels ranging from 2.20 to 85.00. The mean pH was 7.33 ± 0.47 (range 4.10–7.49), and the mean bicarbonate (HCO₃) level was 17.24 ± 6.02 (range 5.80–27.30). The mean serum sodium (Na) level was 139.88 ± 3.67 (range 129–149), and the mean serum potassium (K) level was 4.43 ± 0.99 (range 2.80–7.50). The average amount of calcium in the blood was 2.15 ± 0.21 (range 1.20–2.40), and the mean amount of albumin in the blood was 27.98 ± 5.18, with values ranging from 18.10 to 39.00.
Table 5: Complications of the APSGN patients (N=50)
	Complication
	Frequency (n)
	Percentage (%)

	AKI
	12 
	24.0

	Nephrotic syndrome
	9
	18.0

	Hypertensive encephalopathy
	10
	20.0

	Hyperkalemia
	7
	14.0

	Pneumonia
	6
	12.0

	RPGN
	7
	14.0

	Shock
	3
	6.0

	Congestive failure
	7
	14.0

	Metabolic acidosis
	7
	14.0

	Septicemia
	8
	16.0

	UTI
	15
	30.0


The most common atypical features were a urinary tract infection (UTI), which happened in 30.0% of the patients. Acute kidney injury (AKI) was observed in 24.0% of cases, followed by hypertensive encephalopathy in 20.0% and nephrotic syndrome in 18.0%. Septicemia was observed in 16.0% of patients, whereas hyperkalemia, rapidly progressive glomerulonephritis (RPGN), congestive heart failure, and metabolic acidosis were each identified in 14.0%. Twelve percent of the study participants had pneumonia, and 6.0% had shock.

Discussion:
A total of 50 pediatric APSGN patients were included, with 74% male and 26% female, consistent with the male predominance described by Takeno et al., though Ongo et al. reported a slight female predominance.(9)	
Among preceding infections, 54% had sore throat and 42% had pyoderma, while facial edema was the most common presenting feature, occurring in 98% of cases.(9)	
Other symptoms included vomiting (50%), abdominal pain (50%), dyspnea (36%), headache (32%), cough (26%), convulsions (20%), blurred vision (10%), and chest pain (4%).(10)
Oliguria lasted ≥5 days in 43.8% and anuria ≥3 days in 41.7%, whereas Ongo MYRD et al. noted facial edema in all patients and gross hematuria in only 16.2%.(4,11)
Elevated JVP (80%), hematuria (78%), tachycardia (78%), proteinuria (68%), and oliguria (68%) were the common clinical signs.(11) Hypertension was present in 86% of children, with 70% exhibiting Stage II hypertension, similar to findings by Wan Yusof et al.(12)	
An Australian cohort also reported hematuria (93.8%), hypertension (90.6%), and edema (68.8%) as predominant features.(13) Mean laboratory findings included ASO titer 712.00 IU/mL, reduced C3 (0.26 g/L), hemoglobin 10.29 g/dL, creatinine 16.90 mg/dL, and blood urea 13.53 mmol/L.(9) Electrolyte analysis showed mean sodium 139.88 mmol/L, potassium 4.43 mmol/L, bicarbonate 17.24 mmol/L, and hypocalcemia with calcium 2.15 mmol/L.(11)
Urinalysis frequently demonstrated microscopic hematuria, RBC casts, and proteinuria, consistent with Bangladeshi data showing hematuria in 92.3% and proteinuria in 80.2%, while ASO titers may be lower in skin infections.(10,14) UTI (30%), AKI (24%), hypertensive encephalopathy (20%), nephrotic syndrome (18%), and septicemia (16%) were the most common atypical features observed.(12) In the current study, the main complications were AKI (24.3%), hypertensive encephalopathy (5.4%), and pulmonary edema (2.7%), whereas previous reports documented cerebral complications in 30–35% and heart failure in 12.3%.(9,15) The sex distribution in the study again showed a predominance of males, although Ongo et al. reported a slightly higher proportion of female cases in their series.(4,11) A wide variety of initial symptoms were noted, with facial swelling being the most frequent, while other complaints such as headache, convulsions, and respiratory difficulty contributed to the clinical variability.(10) Duration of illness varied, with most children experiencing symptoms for at least one week, and patterns of oliguria and anuria differed in both frequency and duration.(11)
Ongo MYRD and colleagues documented universal facial edema in their cohort, whereas gross hematuria was relatively uncommon in their findings.(4,12)	 Clinical assessment frequently revealed signs such as hypertension, tachycardia, and proteinuria, reflecting the systemic impact of the disease.(13) Comparative studies, including those from Malaysia and Australia, consistently highlight hypertension and hematuria as the most prevalent features in APSGN. (12,13) Laboratory disturbances were marked by elevated ASO titers, reduced complement levels, impaired renal function, and electrolyte abnormalities.(9,14) Urinalysis commonly demonstrated hematuria and proteinuria, and elevated ASO titers further supported recent streptococcal infection, although levels may be lower in skin infections due to fatty tissue barriers.(10,14)

Conclusion
Most patients in this study were from rural, illiterate, and low-socioeconomic backgrounds, with skin infection identified as the leading cause of APSGN. Edema, reduced urine output, hematuria, and hypertension were the most frequent presenting features. Although many cases are self-limiting, a significant proportion developed serious complications including acute kidney injury, hypertensive encephalopathy, congestive cardiac failure, and nephrotic syndrome. Early detection, proper monitoring, timely management, and improved preventive and pediatric nephrology services are crucial to reducing the disease burden in resource-limited settings.
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