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Abstract 

Background: Acute post streptococcal glomerulonephritis (APSGN), although not a common cause of progressive 

kidney failure, is an important cause of paediatric hospital admission, parental worry, and acute kidney injury (AKI). 

In well-resourced settings, there has been a decline over the last three decades in the incidence of APSGN in 

children with this condition almost disappearing in Central Europe. However, this is not the case in less privileged 

countries such as in South Africa (SA) where APSGN is still a major public health problem and a frequent cause of 

paediatric hospital admission and AKI. Nevertheless, APSGN in South Africa has not been studied adequately in 

recent times and not currently addressed as an important public health issue. 

Objectives: In this retrospective study we describe the occurrence of APSGN, the aetiology, clinical presentation, 

and complications among children (<14years) admitted to the Red Cross War Memorial Children’s Hospital 

(RCWMCH) in Cape Town, SA from January 2015 to June 2020. 

Methods: The hospital electronic database with recorded ICD-10 coding was used to identify potential cases of 

acute nephritic syndrome. Children were included if they presented with at least two signs of acute nephritis, 

associated with evidence of activation of an alternative pathway complement system (low C3 serum level) or 

clinical and serological evidence of previous or current streptococcal infection. Demographic, clinical features, 

investigations, management, and outcome data were collected. Data were presented as median and interquartile 

ranges (IQR) or means and standard deviation (SD) depending on normality of data while proportions of categorical 

data were presented as percentages. Population incidences were calculated from the four major health districts 

within the drainage areas for RCWMCH. This study was conducted in accordance with the 2013 Declaration of 

Helsinki and was approved by RCWMCH administration and the University of Cape Town’s Human Research 

Ethics Committee, (HREC: 623/2020). 

Results: There were 157 children with suspected acute nephritic syndrome (haematuria, oedema, oliguria and 

hypertension), of whom 96 met the inclusion criteria and were recruited. Of the 96 children included in the study, 89 

(93%) cases had confirmed APSGN, and seven (7%) children had a clinical diagnosis of rapidly progressive 

glomerulonephritis (RPGN), with positive streptococcal serology and crescentic glomerulonephritis in the kidney 
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biopsy. APSGN occurred in 61 (63%) children aged five to ten years with 62 (65%) males (ratio of 1.9:1). APSGN 

was more often associated with streptococcal skin infections (55%). The majority 95 (99%) of cases presented with 

haematuria, while proteinuria was noted in 85 children. Seventy-one (74%) children presented in stage 2 

hypertension, with 10 (10%) presenting with hypertensive seizures. Serum C3 levels were low in 83 (87%) children. 

90 (94%) children had elevated anti-deoxyribonuclease B antibodies (anti-DNase-B) levels, and 77 (80%) also had 

elevated anti-streptolysin O titres (ASOT) titres at presentation. Eighty-eight (92%) children received a diuretic 

agent, 60 (63%) required an anti-hypertensive agent, and 90 (94%) received a penicillin antibiotic for 10 days.  The 

median length of hospital stay was five (IQR 3-6) days. There were no deaths. Eighty-one (85%) children with 

APSGN recovered. Five (5%) progressed to end stage kidney disease (ESKD). A percutaneous kidney biopsy was 

indicated in eleven (11%) children. Seven (64%) biopsies confirmed type II crescentic glomerulonephritis, and four 

(36%) biopsies showed histological features of post-infectious nephritis. 

Conclusion: APSGN during childhood remains an important health problem in SA and commonly follows 

streptococcal skin infection. The outcome is favourable in most children; however, our study revealed an important 

sub-group with crescentic glomerulonephritis who progressed to ESKD. We recommend active case seeking at 

primary care level by checking urine dipstick, blood pressure and serum creatinine and better post-discharge follow 

up.  
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CHAPTER 1  
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Introduction 

Diseases involving the renal glomeruli are encountered frequently in paediatric nephrology clinical practice with 1 

glomerulonephritis accounting for 10-15 % of ESKD [1]. Post infectious glomerulonephritis is an immunological 2 

response of the kidney following non-renal infection, most commonly secondary to Group A β-haemolytic 3 

streptococcus (GAS) [2], and may also result from other infections of the skin or throat. APSGN although not a 4 

common cause of progressive kidney failure, is an important cause of paediatric hospital admission, AKI and 5 

parental worry because of the accompanying haematuria. APSGN usually occurs one to three weeks post 6 

streptococcal skin or throat infection. It predominantly presents between the ages of five and twelve years, with a 7 

male to female ratio of 2:1. APSGN is unusual before the age of three years [3]. GAS is an important cause of 8 

morbidity and mortality, as indicated in a recent population-based data systematic review to estimate the global 9 

burden of GAS disease. There are at least 517 000 deaths each year due to severe GAS diseases. More than 616 10 

million incident cases of GAS pharyngitis and over 111 million prevalent cases of GAS skin infection are estimated 11 

to occur each year [4], with a risk of glomerulonephritis after a nephritogenic GAS infection of 10–15 percent [5]. In 12 

tropical and subtropical countries, there is a tendency to have skin infection‑associated APSGN [6], rather than the 13 

pharyngitis-associated APSGN found more predominantly in  temperate climate areas [7, 8]. 14 

A recent review of the epidemiology of skin infection in children in low income settings by the World Health 15 

Organization’s (WHO) Department of Child and Adolescent Health and Development, indicated that impetigo and 16 

scabies  have been considered a major public health problem in low and middle income countries (LMIC) for 17 

decades, with little recent progress in their prevention and treatment [9]. The review described the main aetiological 18 

factors contributing to the increased prevalence of skin infections in low-middle-income settings, to be that of 19 

inadequate hygiene and poor access to water [9]. High interpersonal contact and household density  has been also 20 

been recognized by the WHO as an aetiological factor increasing the incidence of transmissible skin infections like 21 

impetigo and scabies [9]. 22 

South Africa has been facing drought for the last 5 years with certain parts of the country consequently being 23 

classified disaster regions in 2017. When the drought was at its worst, the use of water was restricted to only 50L per 24 



 

10 

 

person daily during 2018 [10]. The situation has persisted with some provinces reporting drought into 2020 [11]. 25 

The country faces a global phenomenon where water is constrained in quality and quantity that results in a real 26 

concern over public health as 30% of the children in SA have no access to on site water,  and 18% live in 27 

overcrowded households [12]. 28 

In high-income and some low- and middle-income settings, there has been a decline over the last three decades in 29 

the incidence of APSGN in children with this condition almost disappearing in Central Europe [13]. However, this is 30 

not the case in other low socioeconomic settings, such parts of South Africa, where APSGN is still a major public 31 

health problem and a frequent cause of paediatric hospital admission and AKI. Nevertheless, APSGN in South 32 

Africa has not been studied adequately in recent times and not currently addressed as an important public health 33 

issue. The characteristics of the streptococcal infection involved, and the immunological responses of the patients 34 

are unknown. The epidemiology and geographical distribution of streptococcal infection related glomerulonephritis 35 

are not well known across the country.  However, some provinces like Gauteng reported a decline in the incidence 36 

of APSGN in children (personal communication, Petersen K. paediatric nephrologist, Witwatersrand University, 37 

Johannesburg, S A ed2020, April 17). While other provinces such like KwaZulu-Natal, Eastern Cape and Western 38 

Cape provinces reported a persistent high incidence of APSGN in children. (Personal communication Naicker E. 39 

paediatric nephrologist, Inkosi Albert Luthuli Central Hospital, University of Kwazulu Natal, Durban, SA. ed2020, 40 

April 9, and Russion D. paediatric nephrologist, Cecilia Makiwane Hospital East London Hospital, Walter Sisulu 41 

University of Eastern Cape. ed2020, April 23). 42 

The mortality from APSGN is estimated to be around 1%, either in the acute phase or from long-term kidney failure 43 

[4].  Short term fatalities may occur as a result of hyperkalaemia, pulmonary oedema or seizures related to posterior 44 

reversible encephalopathy syndrome (PRES) but they are exceedingly rare. 45 

The clinical presentation of APSGN can range from unrecognized, asymptomatic acute glomerulonephritis (AGN) 46 

manifesting with microscopic haematuria and a transient decrease in serum complement activity, to full-blown 47 

AGN, characterized by red- to brown-coloured urine, proteinuria, oedema, hypertension, and an elevation in serum 48 

creatinine [14]. Some children may even present with serious complications such as hypertensive emergency, 49 
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congestive cardiac failure with pulmonary oedema, kidney failure, posterior reversible encephalopathy syndrome, 50 

and retinopathy [15]. The most constant serological finding is the reduction in serum complement levels that occurs 51 

in approximately 90 percent of cases. The activation of the complement system is usually via the alternative 52 

complement pathway marked by reduction in serum C3 and CH50. Anti-streptolysin O titre and anti-DNAse B titre 53 

tests are widely available and the most frequently elevated antibodies in upper respiratory infections and skin 54 

infection, respectively. In one study the sensitivity of ASO, and Anti-DNase B was 78.4% and 64.9% while the 55 

specificity was 89.2% and 91.9% respectively [15]. 56 

Rapidly progressive (crescentic) glomerulonephritis (RPGN) is a severe form of glomerulonephritis that 57 

characteristically presents with a rapid deterioration in kidney function over days, weeks or months. The kidney 58 

damage is often severe and irreversible and will often progress to ESKD [3]. Crescentic glomerulonephritis is seen 59 

in less than 0.5 percent of APSGN kidney biopsies [7].  60 

There is no specific therapy to cure APSGN, and management is mainly based on eradication of the streptococcal 61 

infection and on supportive treatment of symptoms and complications as required [15]. 62 

The outcome of APSGN is usually favourable, particularly in children. Most children will have complete clinical 63 

recovery with resolution of their disease process beginning within the first two weeks [13]. The long-term prognosis 64 

of APSGN has been the subject of many reports. A review of three case series of 229 children with APSGN found 65 

that more than 90%  had normal or only modestly reduced kidney function five to 18 years after the APSGN episode 66 

[13].  A combined analysis of reported data, indicates that 20 % of the children followed up for 10–20 years after 67 

APSGN, have an abnormal urine analysis but azotaemia was found in less than 1 % of the patients [13]. 68 

Nevertheless, APSGN was significantly correlated with increased incidence of reduced glomerular filtration rate and 69 

thus long-term follow-up of hypertension and proteinuria would be recommended.  70 
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Ethical considerations 

Ethical permission to conduct the study was obtained from: see appendix  71 

The Department of Paediatrics and Child Health Research Committee. 72 

The University of Cape Town Human Research Ethics Committee (HREC: 623/2020). 73 

The RCWMCH Research Committee. (RCWMCH RCC248/ WC _202011_001) 74 
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Abstract 

In this retrospective study we describe the occurrence of acute post streptococcal glomerulonephritis (APSGN) 130 

among children (<14years) admitted to the Red Cross War Memorial Children’s Hospital (RCWMCH) in Cape 131 

Town, South Africa (SA) from January 2015 to June 2020. There were 157 cases of acute nephritic syndrome 132 

(haematuria, oedema, oliguria and hypertension), 96 met the inclusion criteria and were recruited. Demographic, 133 

clinical features, laboratory findings, management, and outcome data were collected. Data were presented as 134 

medians (IQR) or means (SD), while categorical data were presented as proportions. APSGN was defined based on 135 

the clinical presentation of at least two signs of acute nephritis, a low serum complement 3 (C3) level or evidence of 136 

a recent streptococcal infection. APSGN was more often associated with streptococcal skin infections (55%). 137 

Seventy-one (74%) children presented in stage 2 hypertension, with 10 (10%) presenting with hypertensive seizures. 138 

C3 levels were low in 83 (87%) children; 90 (94%) children had elevated anti deoxyribonuclease-B (anti-DNase-B) 139 

levels, and 77 (80%) also had elevated anti-streptolysin O titre (ASOT) at presentation. A percutaneous kidney 140 

biopsy was indicated in eleven (11%) children. Seven (64%) biopsies confirmed type II crescentic 141 

glomerulonephritis, and four (36%) showed histological features of post-infectious nephritis. While 81 (85%) 142 

children recovered, five (5%) progressed to end stage kidney disease (ESKD). Childhood APSGN remains an 143 

important health problem in SA with favourable outcome in most cases apart from those with crescentic 144 

glomerulonephritis who progressed to ESKD. 145 

Keywords: APSGN, Group A streptococci, haematuria, proteinuria, children.  146 
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Introduction 

Diseases involving the renal glomeruli are encountered frequently in paediatric nephrology clinical practice with 147 

glomerulonephritis accounts for 10-15 % of ESKD in children [1]. Post-infectious glomerulonephritis is an 148 

immunological response of the kidney following non-renal infection, most commonly secondary to Group A β-149 

haemolytic streptococcus (GAS) [2] and may also result from other infections e.g., Mycoplasma pneumoniae and 150 

Staphylococcus aureus. APSGN, although not a common cause of chronic kidney disease (CKD), is an important 151 

cause of paediatric hospital admissions, acute kidney injury (AKI) and parental concern because of the 152 

accompanying haematuria and oedema. In high-income country (HIC) and some low and middle-income 153 

country(LMIC) settings, there has been a decline over the last three decades in the incidence of APSGN in children, 154 

with this condition almost completely disappearing in Central Europe [3]. Information from Africa about APSGN 155 

epidemiology in children is scarce. Yet some reports from Nigeria and Ethiopia have confirmed APSGN is still a 156 

major public health problem, and a frequent cause of paediatric hospital admission and AKI [4-7]). APSGN in SA 157 

has not been studied adequately in recent times and is not currently addressed as an important public health issue. 158 

The epidemiology and geographical distribution of streptococcal infection-related glomerulonephritis is not well 159 

known across the country and is likely under-reported. 160 

Methods 

This retrospective descriptive study was conducted from January 2015 to June 2020 at the RCWMCH, Cape Town, 161 

SA. The RCWMCH provides a secondary, tertiary and quaternary level services, offering care for common general 162 

paediatric diseases and all major paediatric specialties, and drains a large population base of both urban and semi-163 

urban communities from Western Cape Province. The hospital also serves as a national and international referral 164 

hospital for multidisciplinary subspecialty care. The health care system also allows children without complications 165 

to be managed at regional centres. The hospital’s electronic database with recorded International Statistical 166 

Classification of Diseases (ICD-10) discharge codes was used to identify potential cases of acute nephritic 167 

syndrome.  168 
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Children were included if they presented with at least two signs of acute nephritis syndrome (haematuria, oedema, 169 

oliguria and hypertension), associated with evidence of activation of an alternative pathway complement system 170 

(low C3 serum level) or clinical and serological evidence of previous or current streptococcal infection (Table1). 171 

Children found to have causes of acute glomerulonephritis other than APSGN were excluded. The Cape Town 172 

Census and Population Statistics 2011 database (Cape Town census and population statistics) provided the 173 

denominator for estimating population level incidences as adjusted to the risk of increase in population number 174 

during study period [8]. The source population (incidence denominator) included the average Cape Town city 175 

children (≤ 14 years old) population from the four health districts (Western, Southern, Klipfontein, and Mitchells 176 

Plain suburbs) referring to RCWMCH during the study period. Annual incidence per 100 000 calculations were 177 

done for the 5-year period 2015 to 2019. The year 2020 only included 6 months data as it was interrupted by the 178 

COVID-19 pandemic, hence this year was not included in the incidence calculations, although all patients seen up to 179 

end June 2020 were included in the overall descriptive analysis.  In a sub-analysis, we looked at the incidence rates 180 

per 100 000 children from socio-economically deprived suburbs. 181 

Frequency of APSGN was described by geographical area with respect to socio-economic standards and the 182 

availability of access to formal housing, clean water and sanitation. These were seen as potential risk factors 183 

contributing to the occurrence of APSGN. Continuous data were presented as median and interquartile ranges (IQR) 184 

or means and standard deviation (SD), depending on the normality of data, while proportions of categorical data 185 

were presented as percentages.  Serological marker levels of streptococcal infection were recorded, along with anti-186 

streptolysin O titres (ASOT) and or anti-deoxyribonuclease B antibodies (Anti-DNase-B). Generic upper limits of 187 

normal values defined by the SA National Health Laboratory System using Laser Nephelometry technique 188 

(Beckman Coulter) were used. For ASOT, the upper limits of normal values are age-specific and are given as 189 

follows: <6 years 100 IU/ml, 6-12 years 250 IU/ml, >12 years 200 IU/ml. According to local laboratory reference 190 

ranges, the normal anti-DNase-B reference range for children is < 75 IU/ml. This study was conducted in 191 

accordance with the 2013 Declaration of Helsinki and was approved by RCWMCH administration and the 192 

University of Cape Town’s Human Research Ethics Committee (HREC), (HREC: 623/2020). 193 
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Table 1: Operational Definitions 

Parameter Definition 

Oliguria Urine volume less than 0.5 mL/kg/hr. 

Clinical oedema Puffiness of the face, bilateral pitting pedal oedema, and abdominal wall oedema. 

Microscopic Haematuria Blood in the urine that is detectable by a bedside urine dipstick ≥2 + 

Macroscopic Haematuria Frankly blood-stained, visible pink or brown coloured urine owing to the presence of 
RBC - confirmed by microscopic examination. 

Proteinuria 

Used normal values of protein excretion as a function of age [9] 

• Children 1–2 years > 0.04 g Protein/mmol Creatinine 

• Children 2–3 years > 0.03 g Protein/mmol Creatinine 

• Children 3–5 years > 0.02 g Protein/mmol Creatinine 

• Children >5 years > 0.015 g Protein/mmol Creatinine 

Nephrotic Range Proteinuria Spot urine protein/creatinine ratio of > 0.2 g/mmol or 3 + of protein on the urine 
dipstick [10].  

Acute kidney injury (AKI) 

Age specific normal ranges of enzymatic creatinine were used to diagnose AKI as per 
the following references [9]. 

• Children < 2 years old 9- 32 umol/L 

• Children 2 to < 5 years old 18-38 umol/L 

• Children 5 to < 12 years old 27- 54 umol/L 

• Children > 12 years old 40-72 umol/L 

Acute Nephritis A syndrome of AKI, hypertension,  haematuria, proteinuria and fluid overload [11]. 

Rapidly progressive 
glomerulonephritis (RPGN) 

Glomerular disease (proteinuria, haematuria and red cell cast) accompanied by rapid 
loss of renal function with rising creatinine over days to weeks [11]. 

Results 

During the five and a half-year period under review, 157 children were identified as acute nephritic syndrome by 194 

ICD-10 coding in the hospital database, of whom 96 met the inclusion criteria and were recruited (Figure 1).  195 

Figure 1: Flow Diagram of Patient Recruitment 196 
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 197 

*no known complement level or antistreptococcal serology 198 

Of the 96 children included in the study, 89 (93%) cases had confirmed APSGN, and seven (7%) children had a 199 

clinical diagnosis of rapidly progressive glomerulonephritis (RPGN), with positive streptococcal serology and 200 

crescentic glomerulonephritis in the kidney biopsy. In this study, the population incidence of APSGN in Cape Town 201 

was calculated at 3.6 per 100,000 (Table 2). Nevertheless, distribution by communities showed a greater number of 202 

cases in communities with a lower socio-economic level and poor access to piped water inside their dwellings; 203 

(Table 3) shows the incidences from six such areas. 204 

 205 

Table 2: Annual incidence of APSGN per 100 000 in children under 14 years of age in Cape Town (2015-2019) 

Year 2015 2016 2017 2018 2019 5-Year average  

Population size 494 213 501 748 509 097 515 207 519 189 507 891 

Cases per year 11 19 23 19 19 18.2 

Incidence rate  2.2 3.7 4.5 3.6 3.6 3.6 
APSGN: acute post streptococcal glomerulonephritis 206 

 207 

157 cases coded as Acute Nephritic Syndrome

89 Acute Post Streptococcal Glomerulonephritis 7 Rapidly Progressive (Crescentic) Glomerulonephritis

61 cases excluded

11 Nephrotic Syndrome

4 Cystitis

7 IgA Nephropathy

1 C3 Glomerulonephritis

1 Lupus Nephritis

1 intermittent haematuria but no nephritis

7 APSGN presented to outpatient department but were not 

admitted

2 APSGN were admitted in 2014

5 cases did not meet definition criteria *

2 had no clinical notes 

20 had non renal diagnosis (coding error)
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*Children from these areas may have presented to other facilities APSGN: acute post streptococcal glomerulonephritis 208 
 209 
 210 

 211 

Patient characteristic, clinical presentation, diagnosis and laboratory finding summarized in table 4. Of the 53 212 

children with identified skin infections, 10 (19%) were treated for scabies and three (6%) were treated for tinea 213 

corporis. 214 

Table 4: Patient characteristics, clinical presentation, diagnosis and laboratory findings of the study children 

 Clinical presentation Count  Percent 

Age (years) mean age at presentation 7.7 (SD 3.03)  

Sex Male to female ratio 1.9:1  

Nutrition# 

Normal weight-for-age 

Moderate underweight-for-age 

Severe underweight-for-age 

76 

2 

0 

79 

2 

0 

HIV infection 
Screened for HIV infection 

HIV infected 

75 

0 
 

Table 3: Cape Town under 14 average incidences of APSGN per 100 000 population by suburb (2015-2019) 

Suburb 
Cases APSGN 

(5-year average) 
Average population   Incidence rate  

Population with access to 

inhouse piped water  

Nyanga 9 (1.8) 17 487 10.3 53.5% 

Gugulethu 14 (2.8) 28 215  9.9 47.6% 

Philippi 15 (3) 60 480 4.9 26.00% 

Manenberg 7 (1.4) 19 282 7.2 89.3% 

Langa 4 (0.8) 14 757 5.4 49.6% 

Mitchells Plain 5 (1) 94 277 1.06 95.9% 

Rest of drainage 

area* 
37 (7.4) 273 393 2.7 Variable 
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Clinical presentation with 

nephritic syndrome 

Haematuria 

Sub-nephrotic range Proteinuria 

Nephrotic-range Proteinuria 

Oedema 

Oliguria / Anuria 

Hypertension Stage 1 

Hypertension Stage 2 

Hypertensive encephalopathy 

PRES on brain imaging 

95  

37 

48 

84 

29 / 1 

7 

71 

10 

8 

99 

39 

50 

88 

30/ 1 

7 

74 

10 

8 

Source of Streptococcal infection 

Skin infection 

Throat infection 

Skin and throat infection 

No source identified 

53 55 

23 24 

9 9 

11 12 

Serum C3 level 

Low C3 

Normal C3 

Unknown C3 

83 87 

6 6 

7 7 

Antistreptococcal serology 

Elevated anti-DNase-B 

Elevated ASOT 

Unknown AS serology 

90 94 

77 80 

6 6 

Diagnosis 
APSGN 

RPGN Crescentic 

89 93 

7 7 

 215 

C3: complement 3; HIV: human immunodeficiency virus; AS: antistreptococcal serology; APSGN: acute post-
streptococcal glomerulonephritis; RPGN: rapidly progressive glomerulonephritis; PRES: posterior reversible 
encephalopathy syndrome. * Discharge weights after resolution of oedema was used to calculate nutritional status 
for children using WHO weight-for-age charts. 
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Seasonal pattern and variation: The seasonal distribution pattern during the 66-month study period showed an 216 

increased cases of APSGN in autumn (March-May) with 35 (36.5%) cases out of the 96, while the lowest numbers 217 

were noted in the spring (September-November) season with 12 (12.5%) cases. The number of cases were 24 (25%) 218 

and 25 (26%) in winter and summer, respectively. The highest number of cases (23) were noted in the year 2017 and 219 

lowest in 2020 (5 cases) Figure 2. 220 

Figure 2: Cases of APSGN per month per year: Jan 2015- June 2020 221 

 222 

ASPGN: Acute post streptococcal glomerulonephritis 223 

Diagnosis: The serum complement level was available for 89 (93%) children. Serum C3 levels were found to be low 224 

in 83 (87%), and normal in six children at presentation. Anti-streptococcal antibody serology levels measured in 90 225 

(94%) children showed elevated anti-DNase-B levels, whilst 77 (80%) also had elevated ASOT titres at presentation. 226 

Six patients had elevated blood cholesterol (>5mmol/L), low serum albumin (<30 g/L) levels, and nephrotic-range 227 

proteinuria on presentation. Percutaneous kidney biopsy was performed in eleven (11%) children: four of eleven 228 

(36%) biopsies showed histological changes of diffuse exudative proliferative glomerulonephritis on light microscopy, 229 

and fibrinogen and C3 on immunofluorescent staining in keeping with post-infectious nephritis glomerular damage; 230 

seven of eleven (64%) biopsies confirmed type II (immune complex) crescentic glomerulonephritis.  231 
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Management: Fifty-seven (59%) children presented in AKI, and a diuretic (furosemide) was administered to 88 232 

(92%) children; 60 (63%) children required an anti-hypertensive agent in conjunction with the diuretic (25 treated 233 

with a single dose of rescue amlodipine for elevated BP and 35 (26%) children received regular amlodipine for more 234 

than one day). Ten (10%) cases had severe AKI with persistently rising serum creatinine levels despite fluid restriction 235 

to insensible losses and diuretic use. Four of these ten children responded to methylprednisolone (10mg/kg 236 

intravenously) pulse therapy, while six needed the addition of cyclophosphamide. Most of the study children, (91%) 237 

were treated with a penicillin antibiotic for 10 days. Eight (8%) patients were admitted to the paediatric intensive care 238 

unit, of whom, six (6%) were admitted for observation due to recurrent hypertensive seizures, and two (2%) were 239 

admitted for cardiorespiratory support due to severe congestive cardiac failure and pulmonary oedema. 240 

Outcome: No deaths occurred during the acute presentation and follow-up period. The median length of hospital 241 

stay was 5 (IQR 3-6) days and ranged between 1 and 30 days. Eighty-one children (85%) with APSGN recovered 242 

and 6 (6%) of the children did not return for follow-up evaluation. Three (3%) patients had persistent proteinuria 243 

after six months from presentation, and one patient had persistent hypertension and was on amlodipine, these three 244 

children with persistent proteinuria were lost to follow-up and could not be traced. Outcomes were noted to be 245 

unfavourable in the seven children treated for RPCGN, as five (5%) of them progressed to ESKD. Of these five, 246 

three required acute haemodialysis, and initiation of chronic intermittent peritoneal dialysis at first presentation, one 247 

patient did not require acute haemodialysis, yet still progressed to ESKD and was started on peritoneal dialysis 248 

within 6 months of initial presentation, and one child defaulted follow-up after discharge and returned in ESKD 249 

three years post discharge (Table 5). At the six weeks review visit, 68 (71%) children were seen, all of whom had 250 

urine dipstick screening on the review day with only two children having their renal function and complement level 251 

checked; 56 (58%) had persistent microscopic haematuria, 15 (16%) had persistent proteinuria, and eight (9%) had 252 

persistent hypertension; none had persistent macroscopic haematuria. Follow-up kidney function and complement 253 

levels were normal in the two children who had these measured. 254 

 255 

 256 
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Table 5: Outcome of APSGN and RPCGN 
Outcome APSGN RPCGN Count (%) 
Recovered 81  81 (85) 
ESKD  5 5 (5) 
Persistent proteinuria longer than six months post 
episode 

2 1 3 (3) 

Hypertension on Amlodipine, then lost to follow up 1  1 (1) 
Unknown (lost to follow up) 5 1 6 (6) 

Grand Total 89 7 96 

 

 257 

Discussion 

Our study involving 96 children shows that APSGN is still an important public health problem and a frequent cause 258 

of paediatric hospital admission and AKI in the Western Cape, SA, and may be an important contributor to ESKD. 259 

Though the incidence of APSGN was found to be high in our study (3.6/100 000), it is still likely to be an 260 

underestimate of the true burden of disease in Cape Town, for two reasons- firstly, this study overlooked subclinical 261 

cases and only assessed symptomatic patients presenting for medical services; secondly, as this was a retrospective 262 

single centre study, it did not count cases who may have presented to other health facilities in Cape Town. 263 

 In SA, the incidence of APSGN in children is not reported across the country. Anecdotal reports from some 264 

provinces such as Gauteng suggest a decline in the incidence of APSGN in children in recent years (personal 265 

communication Petersen K. Adjunct Professor. Paediatric Nephrologist, Witwatersrand University, Johannesburg, 266 

South Africa ed2020, April 17). Studies on children with APSGN are scarce in sub-Saharan Africa. However, some 267 

data from Nigeria, reported an APSGN prevalence of 0.1 per 100 000 children in Sokoto and a prevalence rate of 268 

1.3% and 0.8% in Calabar and Benin respectively [5-7]. 269 

In this study’s cohort more than one third of the children presented in the autumn (March-May), with the least cases 270 

presenting in spring (Sep-Nov). This differs from findings of a study done in Chile where the seasonal distribution 271 
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pattern had a bimodal tendency, with a rise in the autumn (38%) and in spring (30%). The researchers did not note 272 

any seasonal variation in terms of preceding skin or throat infection [12]. 273 

While most children presented with acute nephritis, more than one third of the children presented with complication 274 

of nephritis and or fluid overload complications, which may be reflective of late presentation of those children to a 275 

healthcare facility. However, this is a tertiary referral centre where complicated cases are referred for specialist care. 276 

The diagnosis of APSGN is usually not difficult when a classical nephritis clinical presentation (haematuria, 277 

oedema, oliguria and hypertension) is associated with serologic evidence of recent streptococcal infection and 278 

depressed serum C3 concentration; in this study C3 serum levels were found to be depressed in 86.4 per cent of 279 

children. Five children had low C3 and low C4 at presentation, however, none of them had clinical or biochemical 280 

evidence suggestive of lupus nephritis. All of these five children had a history of either previous or current throat or 281 

skin infections with elevated serum antistreptococcal markers. Rodríguez  et al., described an activation of classical 282 

complement pathway (reduced C4 level)  in  15–30 per cent of APSGN children [12]. ASOT and anti-DNase-B titre 283 

tests are widely available and the most frequently elevated antibodies in upper respiratory and skin infection, 284 

respectively [13]. Yet in this study’s cohort almost two thirds of children had preceding skin infections and the anti-285 

DNase-B level was elevated in more than 90 per cent of the children suggesting that APSGN in SA children occurs 286 

more commonly secondary to skin infections than pharyngitis. This pattern of infection is similar to that seen in 287 

areas with a temperate Mediterranean climate such as is the case in Chile [11]. In contrast, other parts of the world 288 

such as Australia and North Africa have reported APSGN to occur more commonly post-pharyngitis with 289 

prevalence of 45% and 80%, respectively [15,16]. We have speculated on the role of severe water restriction and 290 

overcrowding in maintaining transmission of streptococcal skin infection, this has not been previously reported and 291 

our study has not been designed to answer this question, nevertheless, it makes for interesting reflection. In the 292 

current study setting, drought is a challenge that SA has been facing for the last five years with certain parts of the 293 

country being classified a disaster region in 2017. In this study the annual incidence rate reflected an increased 294 

incidence of APSGN during the year of drought in 2017 with an incidence rate of 4.5 per 100 000 children. Public 295 

health messaging and strict water restrictions imposed by the South African government during the period of critical 296 
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water shortage led to many people attempting to comply with the restrictions by reducing handwashing, bathing and 297 

resorting to ultrashort shower times. In the Western Cape province in particular, residents were faced with the real 298 

threat of a ‘day zero’ outcome for the province running out of water.[17] This may have had an effect on skin 299 

infection control and its spread, particularly in the years 2017 and 2018. Further in this cohort we noted an increased 300 

incidence rate in communities with a lower socio-economic level and poor access to piped water inside their 301 

dwellings with an incidence rate at 10.3 and 9.9 in Nyanga and Gugulethu respectively as compared to the rest of the 302 

drainage area collectively where incidence rate was 2.7 per 100 000 children. Conversely, the authors noted a 303 

decrease in the number of APSGN cases during the first 6 months of years 2020 COVID-19 pandemic. This 304 

decreased number of APSGN could be an accurate figure reflecting a decrease in the incidence due to the effect of 305 

lockdown resulting in reducing the risk of exposure and inter-personal transmission of streptococcal throat and skin 306 

infections. On the contrary, it might be an underestimation of the true incidences due to the de-escalation and 307 

disruption of healthcare services, lack of access to transport during this period, and fear of exposure to COVID-19 at 308 

healthcare facilities on the part of the community. However, incidence rate for year 2020 was not calculated as only 309 

6 months were involved in this study period. 310 

A kidney biopsy is not routinely indicated in the acute setting for the diagnosis of classical APSGN [13]. In this 311 

study’s cohort, eleven children required a kidney biopsy because of RPGN, or to exclude crescentic 312 

glomerulonephritis, or where the diagnosis of acute nephritis was not certain as they presented atypically with 313 

nephritis and nephrotic range proteinuria, hypoalbuminemia, and hypercholesterolemia. Immune complex mediated 314 

crescentic glomerulonephritis accounted for 64 per cent of APSGN biopsies and six per cent of the total APSGN 315 

cases. This result concurs with what has been described in SA in two separate studies. One study was a ten-year 316 

review of native kidney biopsy records at the RCWMCH from 2004 to 2015, and the other was a seven-year review 317 

from KwaZulu Natal province between 1981 to 1987, whereby crescentic glomerulonephritis accounted for 5.1 per 318 

cent and 5.8 per cent of native kidney biopsies respectively, with almost 60 per cent and 30 per cent of the crescentic 319 

glomerulonephritis being of an immune complex mediated subtype due to post-infectious nephritis [18, 19]. The 320 

outcome was noted to be poor in children with crescentic glomerulonephritis with more than 50 per cent progressing 321 

to ESKD. This is similar to earlier reports from both high and low- middle-income countries[18, 20, 21]. There are 322 



 

30 

 

other common paediatric kidney conditions which may present similarly for consideration such as the clinical 323 

presentation of minimal change nephrotic syndrome, lupus nephritis and HIV nephropathy however, their histology 324 

findings differ significantly from those seen in children with APSGN. Whereas idiopathic nephrotic syndrome will 325 

show foot processes effacement on electron microscopy, HIV nephropathy has a specific histological picture of 326 

collapsing focal and segmental glomerulosclerosis. On the other hand, lupus nephritis has a very specific 327 

histological classification and unique full house pattern on immunofluorescent staining. Hence kidney biopsy is 328 

sometimes indicated when the clinical diagnosis is uncertain. 329 

There is no specific therapy to cure APSGN, and management at many institutions is mainly based on  the 330 

supportive treatment of symptoms and complications as required; eradication of the streptococcal infection is also 331 

often used, though this is contentious in some countries where antibiotics treatment is only indicated in case of 332 

confirmation of active skin or throat infection[22]. At our institution a 10-day course of penicillin or, in allergic 333 

individuals, erythromycin is standard therapy for streptococcal eradication [23]. The reason for this protocol is that 334 

treatment of carrier state may prevent spread of infection to household contact and in this study’s cohort, almost all 335 

children were treated with a 10-day course of a penicillin antibiotic.  336 

The outcome of APSGN in children is usually favourable. In this cohort some children presented with uncomplicated 337 

APSGN, these patients were admitted for one day only and were then referred to another healthcare facility for 338 

continuation of supportive care. These patients usually did not come to follow-up at RCWMCH; hence the outcome 339 

of these patient was not known, however, all children diagnosed with kidney complications are routinely referred to 340 

the paediatric nephrology service at RCWMCH, and the service did not note any increase of these cases returning 341 

with complications. Thus, we have assumed these patients recovered fully without long term sequelae as this  is the 342 

usual course of this disease. Five patients progressed to ESKD, three of whom are currently still on peritoneal 343 

dialysis, and one has had successful kidney transplantation. Three patients had persistent proteinuria after six months 344 

post initial presentation, all of them had nephrotic range proteinuria and AKI on presentation. All the three were lost 345 

to follow up and their whereabouts could not be traced. Nevertheless, APSGN was significantly correlated with 346 
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increased incidence of a decrease in the glomerular filtration rate and thus long-term follow-up of hypertension and 347 

proteinuria would be recommended. 348 

Although this is a report from a single centre, our study has several strengths, - this is a large cohort of children who 349 

attended a public children’s hospital, and we have been able to show that APSGN is still an important public health 350 

condition and this may be related to poverty, overcrowding, infective infestations such as scabies and lack of regular 351 

access to piped water. Our study was not designed to prove this hypothesis or explore the associations statistically. 352 

Additionally, we have been able to describe important complications of this  usually benign condition emphasising the value 353 

of specialist referral in a subset of patients. We have also been able to update the SA scientific knowledge base on 354 

APSGN in South African children, and we have also been able to describe how the progression of RPGN can be 355 

appropriately addressed if patients are referred to the current children’s centre, and it is diagnosed timeously and 356 

immunomodulator treatment started early. The main limitation of this study comes from the retrospective nature of the 357 

study, hence missing data, reliance on accurate coding, and underreporting are to be acknowledged, further we may 358 

have missed cases managed at other facilities. We recommend that all children presenting acutely with oedema or 359 

haematuria should have their blood pressure and serum creatinine levels measured; from this if the serum creatinine 360 

is normal then a favourable outcome is more likely, but a raised serum creatinine may be more ominous, and we 361 

recommend that these children be referred for evaluation at a tertiary children’s centre. We would also recommend 362 

that in addition to ASOT titres which are routinely measured in these cases, Anti-DNase-B levels should also be 363 

measured as in our cohort, we described that skin sepsis is a common cause of this condition. We further 364 

recommend that all children be followed up at least once at 6 weeks post episode where their blood pressure, urine 365 

dipstick, serum complement, and general wellness can be measured. We could also consider supplying families with 366 

information leaflets for education and stress at discharge, the importance of follow-up. 367 

Due to the retrospective nature of the study, we noted that the follow-up of about one third of affected children was 368 

inadequate, with the majority of patients absconding from follow-up after discharge. Additionally, it would be useful 369 

to improve the accuracy of the national statistics on this condition, the recent move to electronic discharge records 370 

will go some way to improving the provincial data capturing and should be adopted nationally. 371 
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Conclusion 

APSGN during childhood continues to be an important health problem in SA, more commonly following skin 372 

infection than throat infection. The outcome is favourable in most children, apart from those with crescentic 373 

glomerulonephritis who mostly progressed to CKD. Long-term outcome is not addressed adequately, we 374 

recommend more attention brought to post discharge follow up and maybe a leaflet to be handed to the patient’s care 375 

giver to state the importance of adherence to follow up even in the absence of oedema or haematuria.  376 
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EXECUTIVE SUMMARY 

 

The purpose of this retrospective, descriptive study, is to describe the occurrence of acute post streptococcal glomerulonephritis 

and to study the aetiology, clinical presentation, and complications among children presenting to a tertiary level children’s 

hospital in Cape Town, South Africa. 
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List of Acronyms 

AGN              Acute glomerulonephritis 

AKI                Acute kidney Injury 

APSGN          Acute post streptococcal glomerulonephritis 

C3                  Complement 3 

C4                  Complement 4 

GAS               Group A beta haemolytic streptococci 

PRES             Posterior Reversible Encephalopathy Syndrome 

RBCs              Red blood cells 

RCWMCH     Red Cross War Memorial Children’ Hospital 

RPGN            Rapidly Progressive Glomerulonephritis 

WHO             World Health Organization 
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Operational Definitions: 

 

1. Acute post streptococcal glomerulonephritis (APSGN) will be diagnosed based on clinical assessment and laboratory 
test results as per the following criteria: 

- Clinical presentation with acute glomerulonephritis (AGN); oliguria, oedema, hypertension, haematuria, 
proteinuria, red blood cell casts in urine, and circulatory congestion (pulmonary oedema , congestive cardiac 
failure).  

- Evidence of recent Group A beta-haemolytic streptococcal pharyngitis or skin infection, based on history, 
clinical examination and raised antistreptococcal antibody titres. Anti-streptolysin O titre of > 240 iu/ml and 
Anti-DNase-B antibodies titre of > 640 iu/ml.[1]  

- Evidence of activation of alternative pathway  of complement system,  low complement-3 of < 0.9 g/L  and 
normal complement-4 ranging 0.1-0.4 g/L blood levels. 

2. Oliguria: urine volume less than 0.5 mL/kg/hr. 
3. Oedema: puffiness of face, bilateral pitting pedal oedema and abdominal wall oedema. 
4. Macroscopic haematuria: visible pink or brown coloured urine owing to the presence of RBC confirmed by 

microscopic examination. 
5. Microscopic haematuria: the presence of more than five red blood cells (RBCs) per high power field in the sediment 

of 10 mL of centrifuged freshly voided urine sample. 
6. Proteinuria: protein in urine will  be measured quantitatively and expressed as a protein /creatinine ratio (g/mmol). 

Table 1 Normal values of protein excretion as a function of age.[2] 
Age g Protein/mmol Creatinine 

6–12 months 0.05 

1–2 years 0.04 

2–3 years 0.03 

3–5 years 0.02 

5–7 years 0.015 

7–17 years 0.015 

 

7. Nephrotic Range Proteinuria: Spot urine protein /creatinine  ratio of > 0.2 g/mmol 

8. Stage 1 Hypertension: an average systolic blood pressure of  ≥95th percentile for gender, age, and height. Using the 

2017 American Academy of Paediatric BP tables for boys and girls.[3]  

9. Stage 2 Hypertension: an average systolic blood pressure of  ≥95th +12 percentile for gender, age, and height. Using 

the 2017 American Academy of Paediatric BP tables for boys and girls.[3] 

10. Acute Kidney Injury: age specific normal ranges of creatinine will be used to diagnose AKI as per the following 

references: 

 

 
Table 2  Plasma creatinine reference intervals (2.5–97.5th percentiles)[2]  
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Age Group Enzymatic Creatinine Range  

Children < 2 years old  9- 32 umol/L 

Children 2 to < 5 years old  18-38 umol/L 

Children 5 to < 12 years old 27- 54 umol/L 

Children > 12  years old 40-72 mol/L 

 

11. PRES: Posterior reversible encephalopathy syndrome is a clinico-radiological syndrome characterized by a 

headache, seizures, altered mental status and visual loss and characterized by white matter vasogenic oedema 

affecting the posterior occipital and parietal lobes of the brain predominantly.[4] 

Diagnosis of posterior reversible encephalopathy syndrome will be confirmed based on the following criteria: 

• Severe Hypertension ( ≥ Stage 2 Hypertension) with concurrent seizure. 

• Computerized Tomography scan of brain showing bilateral areas of white matter oedema in the posterior cerebral 

hemispheres, particularly the parieto-occipital regions. 

12. Stages of Chronic Kidney Disease will be based on the KDIGO 2012 clinical practice guideline.[5] 

• G1 – Normal GFR (≥90 mL/min per 1.73 m2) 

• G2 – GFR between 60 and 89 mL/min per 1.73 m2 

• G3a – GFR between 45 and 59 mL/min per 1.73 m2 

• G3b – GFR between 30 and 44 mL/min per 1.73m2 

• G4 – GFR between 15 and 29 mL/min per 1.73 m2 

• G5 – GFR of <15 mL/min per 1.73 m2 (End Stage Kidney Disease) 
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1. BACKGROUND AND LITERATURE REVIEW 

1.1. Defining the Clinical Problem 

Diseases involving the renal glomeruli are encountered frequently in paediatric nephrology clinical practice and 

are the most common causes of end stage kidney disease in children.[6] Post infectious glomerulonephritis is an 

immunological response of the kidney following non-renal infection, most commonly secondary to Group A β-

haemolytic streptococcus,[7] and may also result from other infections of the skin or throat. Acute post 

streptococcal glomerulonephritis (APSGN), although not a common cause of progressive kidney failure, is an 

important cause of paediatric hospital admission, parental worry, and acute kidney injury(AKI) because of the 

accompanying haematuria.  

In high income and some low-middle income settings, there has been a decline over the last three decades in the 

incidence of APSGN in children with this condition almost disappearing in Central Europe.[8] However, this is 

not the case in other low socioeconomic settings, such parts of South Africa, where APSGN is still a major public 

health problem and a frequent cause of paediatric hospital admission and AKI. Nevertheless, APSGN in South 

Africa has not been studied adequately in recent times and not currently addressed as an important public health 

issue. The characteristics of the streptococcal infection involved, and the immunological responses of the patients 

are unknown. The epidemiology and geographical distribution of streptococcal infection related 

glomerulonephritis are not well known across the country. 

1.2. The literature review  

Introduction: 

APSGN is a non‑suppurative sequel to specific nephritogenic strains of Group A β‑haemolytic streptococcal 

(GAS) throat or skin infection.[9] The association between streptococcal infection and acute glomerulonephritis 

(AGN) has been known since 1953 when Rammelkamp established the association between group A beta-

haemolytic streptococcus type 12 and AGN.[10] APSGN usually occurs one to three weeks post streptococcal 

skin or throat infection, predominantly between the ages of five and twelve years, with a male to female ratio of 

2:1. APSG is unusual before the age of three years.[9] 

 

GAS is an important cause of morbidity and mortality, as indicated in a recent population-based data systematic 

review to estimate the global burden of GAS disease, there are at least 517 000 deaths each year due to severe 

GAS diseases, and more than 616 million incident cases per year of GAS pharyngitis, and over 111 million 

prevalent cases of GAS skin infection,[11] with a risk of AGN after a nephritogenic GAS infection of 10–15 



 

7 
 

percent.[12] In tropical and subtropical countries, there is a tendency to have skin infection‑associated 

APSGN,[13] rather than the pharyngitis-associated APSGN found more predominantly in  temperate climate 

areas.[14, 15] 

A recent review of the epidemiology and skin infection in children in low income settings by the World Health 

Organization’s (WHO) Department of Child and Adolescent Health and Development, indicated that impetigo 

and scabies  have been considered a major public health problem in middle-low-income countries for decades, 

with little recent progress in their prevention and treatment.[16] WHO described the main aetiological factors 

attributing to the increased prevalence of skin infections in low-middle-income settings, to be that of inadequate 

hygiene and poor access to water.[16] High interpersonal contact and household density  has been also 

recognized by the WHO as an aetiological factor increasing the incidence of transmissible skin infections like 

impetigo and scabies.[16] 

 

In our setting, drought is a challenge that South Africa has been facing for the last 5 years with certain parts of 

the country being classified a disaster region in 2017. When the drought was at its worst, the use of water was 

restricted to only 50L per person daily during 2018. This situation is worsened, and some provinces have 

reported persistent drought over 2020.[17] The country faces a global phenomenon where water is constrained 

in quality and quantity that results in a real concern over public health as 30% of the children in SA have no 

access to on site water and 18% live in overcrowded households.[18] 

 

Epidemiology of APSGN 

APSGN is the most common cause of acute nephritis in children globally,[19] with an estimated 470,000 new 

annual cases of APSGN worldwide.[11] In low-income countries, the annual incidence of APSGN ranges from 

9.5 to 28.5 per 100,000 individuals, accounting for 97 percent of the global incidence of disease.[8] However, 

this incidence rate is likely an underestimate of the true burden of APSGN, as most studies have overlooked 

subclinical cases and only assessed symptomatic patients presenting for medical services. Subclinical disease is 

estimated to be four to 19 times more common than symptomatic disease.[19] In high-income settings the 
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incidence of APSGN in children has continued to decrease and become more common in the elderly (more than 

60 years) with comorbidities like diabetes, alcoholism and drug abuse.[20] 

 

In SA, the incidence of APSGN in children is not reported across the country. However, some provinces like 

Gauteng reported a decline in the incidence of APSGN in children.[21] While other provinces such like 

KwaZulu-Natal, Eastern Cape and Western Cape provinces reported a persistent high incidence of APSGN in 

children.[22, 23] The mortality from APSGN is estimated to be around 1%, either in the acute phase or from 

long-term kidney failure.[11]  Short term fatalities may occur as a result of hyperkalaemia, pulmonary oedema 

or seizures related to posterior reversible encephalopathy syndrome (PRES) but they are exceedingly rare. 

 

Clinical presentation and Diagnosis : 

The clinical picture appears characteristic enough to suggest that the diagnosis of APSGN can be made using 

clinical features combined with the serological confirmation of streptococcal infection.[24] Bacteriological 

confirmation of GAS skin or throat infection is only achieved in 25% of APSGN children, hence it is not 

required for confirmation of the diagnosis. Kidney biopsy is not routinely indicated in the acute setting for the 

diagnosis of APSGN.[9] However, biopsy is indicated in cases of severe kidney impairment requiring dialysis or 

if the serological testing was not confirmative of the diagnosis. 

The clinical presentation of APSGN can range from unrecognized, asymptomatic AGN manifesting with 

microscopic haematuria and a transient decrease in serum complement activity, to full-blown AGN, 

characterized by red- to brown-coloured urine, proteinuria, oedema, hypertension, and an elevation in serum 

creatinine.[24] Some children may even present with serious complications such as hypertensive emergency, 

congestive cardiac failure, kidney failure, posterior reversible encephalopathy syndrome, and retinopathy.[19] 
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Rapidly progressive (crescentic) glomerulonephritis (RPGN)is a severe form of glomerulonephritis that 

characteristically presents with a rapid deterioration in kidney function over days, weeks or months. The kidney 

damage is often severe and irreversible and will often progress to chronic kidney disease and death.[9] 

Crescentic glomerulonephritis is seen in less than 0.5 percent of APSGN kidney biopsies.[18] 

The most constant serological finding is the reduction in serum complement levels that occurs in approximately 

90 percent of the cases. The activation of the complement system is usually via the alternative complement 

pathway marked by reduction in serum C3 and CH50. 

Anti-streptolysin O titre and anti-DNAse B titre tests are widely available and the most frequently elevated 

antibodies in upper respiratory infections and skin infection, respectively. In one study the sensitivity of ASO, 

and Anti-DNase B was 78.4% and 64.9% while the specificity was 89.2% and 91.9% respectively.[19] 

Treatment and Prevention:  

There is no specific therapy to cure APSGN, and management is mainly based on eradication of the 

streptococcal infection and on supportive treatment of symptoms and complications as required.(14) 

Once a diagnosis of APSGN is made, even if infection is not apparent at the time of diagnosis, antibiotic therapy 

to eradicate streptococcal infection is indicated, as early treatment of streptococcal infection has been reported 

to prevent or reduce the severity of glomerulonephritis.[8] A 10-day course of penicillin or, in allergic 

individuals erythromycin, is standard therapy for streptococcal eradication.[25] Preventive antibiotic treatment is 

indicated in the case of an epidemic situation or for household members of index cases where APSGN is 

common or when clusters of cases are reported.[8] We don’t routinely check siblings for raised streptococcal 

titres at RCWMCH. 

Hospitalization and restriction of fluid and sodium intake are essential for the treatment of patients with AGN. A 

sodium-restricted diet is recommended to provide the child with approximately 2 to 3 mEq/kg/day of sodium, 

the amount required for a growing child.  Loop diuretics provide prompt diuresis and are indicated for children 

presenting with significant oedema, hypertension, and circulatory congestion. Diuretic therapy like furosemide 

1-2 mg/kg to a maximum of 60 mg facilitates the resolution of oedema and ameliorates the hypertension that is 

driven by extracellular volume expansion.[9] 
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Children who present with RPLS due to severe hypertension may require emergency antihypertensive treatment 

using oral nifedipine (5 mg in children, every 4–6 h) or Amlodipine (0.1-0.2mg/kg/dose 24hrly) or parenteral 

nicardipine, all of which are usually effective if available.[26] 

Children with APSGN have variable reductions in kidney function. Haemodialysis or peritoneal dialysis are 

infrequently required in the acute episodes for the treatment of hyperkalaemia, uraemia, or severe circulatory 

congestion unresponsive to medical treatment with diuretics and fluid and sodium restriction. 

Prognosis: 

The outcome of APSGN is usually favourable, particularly in children. Most children will have complete 

clinical recovery with resolution of their disease process beginning within the first two weeks.[8]  

The long-term prognosis of APSGN has been the subject of many reports. A review of three case series of 229 

children with APSGN found that more than 90 percent had normal or only modestly reduced kidney function 

five to 18 years after APSGN episode.[8]  A combined analysis of reported data, indicates that 20 percent of the 

children followed up for 10–20 years after APSGN, have an abnormal urine analysis but azotaemia was found in 

less than 1 % of the patients.[8] Nevertheless, APSGN was significantly correlated with increased incidence of 

decrease in glomerular filtration rate and thus long term follow-up of hypertension and proteinuria would be 

recommended.  

 

1.3. The research question  

What is the prevalence of acute post streptococcal glomerulonephritis managed in a tertiary level children’s 

hospital in Cape Town and how has the period prevalence has changed over the five-year period?  

 

2. AIMS AND OBJECTIVES 

Aim: To describe the prevalence and the associated risk factors of APSGN in children presenting to Red Cross 

War Memorial Children’s Hospital (RCWMCH), in Cape Town, South Africa. 
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Objectives of study: 

1. To describe the aetiology and age distribution differences including preceding group A streptococcal 

skin infection and/or pharyngitis predisposing APSGN. 

2. To describe the potential risk factors contributing to occurrence of APSGN in view of geographical area 

distribution, socioeconomic standards and the availability of access to formal housing, clean water and 

sanitation among children with APSGN where available. 

3. To describe the various clinical presentations of children with APSGN and the standard of care provided 

to children with APSGN in RCWMCH. 

4. To describe the complications resulting from APSGN and the outcome of children with APSGN with 

identification of those children who may need long‑term follow‑up. 

 

3. METHODS 

This is a retrospective descriptive study to be carried out over a period of 5 and a half years, from January 2015 

up to June 2020, at RCWMCH, Cape Town, South Africa. 

International Statistical Classification of Diseases (ICD10) discharge codes will be used to identify potential cases 

of APSGN. Blood and urine test results to be verified on the National Health Laboratory Services (NHLS) system 

as required for the participants. The clinical notes of patients found to have been diagnosed with APSGN will be 

retrieved as to extract demographic and clinical information. 

3.1. Study design 

This is a retrospective cross-sectional study. 
3.2. Setting 

The study will be conducted at RCWMCH. The hospital was established in 1956 and is the only stand-alone 

paediatric hospital in the sub-region and serves as one of two referral, public, tertiary level hospitals, offering care 

in all major paediatric specialties, and drains a large population base of both urban and semi-urban communities 

from Western Cape Province . The hospital also serves as a national and international referral hospital for 

multidisciplinary subspecialty care. The Western Cape province is the fourth largest province in South Africa and 

has an estimated 1.7 million children <14years-of-age. (STATS SA P0302- Mid-year population estimates, 2018). 

3.3. Participant selection and sampling strategy 

An ICD10-coded discharge database will be used to identify children (less than 14 years old) admitted to the 

hospital with APSGN over 5 years and 6 months, clinical notes of all the selected cases will be reviewed, Only 

the children confirmed to have APSGN (as per case definition) will be  included in this study, while other children 

found to have causes of acute glomerulonephritis other than APSGN (e.g. nephrotic syndrome, Henoch Schonlein 

purpura)  will be excluded. The source population (prevalence denominator) will include all medical admission 

to RCWMCH during the study period.  



 

12 
 

Cape Town Census and Population Statistics, Statistics South Africa 2011 (Cape Town Census and Population 

Statistics) database will be used to describe the risk factors contributing to occurrence of APSGN as well as 

context  in view of geographical area distribution, socioeconomic standards and the availability of access to formal 

housing, clean water and sanitation among children with APSGN. Based on the provided address, patients will be 

assigned a particular risk profile in light of the information gathered from either the Suburb or Ward Profiles in 

the Census 2011 documents. All information to be recorded in the study database. 

3.4. Data collection and Measurements. 

This study will involve a retrospective chart review. After having received the necessary ethical and institutional 

approvals, the discharge database of RCWMCH will be used and all cases indicating a primary or secondary 

diagnosis of post infectious glomerulonephritis will be selected. Using this refined list, their respective clinical 

note files will be retrieved from RCWMCH medical records department. Cases that do not meet the case definition 

of APSGN  as well as any duplication will be discarded and will not be entered into our database. The data 

collection period will be from Jan 2015 up to June 2020. 

Data collected will be de-identified when exported from the online data management software (REDCap) and be 

saved in a confidential Microsoft Excel files with password protection. Only the PIs and the researcher (MPhil 

student) will have access to the REDCap database and any other exported datafiles that will be used for analysis 

purposes.  

A questionnaire has been devised for the capture of the relevant data see APPENDIX. 

Specific definitions have been set out to define criteria for various categories (see operational definitions). 

Information collected will include age, sex, suburb, clinical presentation with AGN (haematuria, proteinuria, 

hypertension, oedema), Hypertension complication, circulatory congestion at time of presentation, Complement 

3 and 4, ASOT, Anti DNase B, Cholesterol, Albumin, urea and creatinine, Diuretics, antihypertensives, antibiotics 

and scabies medication used,  ICU admission, duration of hospitalisation and hospital care, complication, 

outcome. 

The primary outcome is the prevalence of APSGN among patients admitted to RCWMCH. Secondary outcome 

measures the outcome of children with confirmed APSGN, whether they fully recover and retain normal kidney 

function (Normal Plasma creatinine reference per age group Table 2), normal BP level and normal blood 

complement level or progress to CKD/ESKD or are ultimately demised in the five year study period. 

 

Prevalence will be calculated using the following formula 

Prevalence of APSGN in children admitted to RCWMCH during the study period =  

https://www.capetown.gov.za/Family%20and%20home/education-and-research-materials/data-statistics-and-research/cape-town-census
https://www.capetown.gov.za/Family%20and%20home/education-and-research-materials/data-statistics-and-research/cape-town-census
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number of children confirmed to have APSGN
Total number of medical hospital admission 

during the study period 

 

3.5. Data management  

An online data capturing software (REDCap) will be used in the administration and capture of folder data in this 

study. This will enable the researcher to have immediate access to the data and troubleshoot if there are any 

queries. The data set will be cleaned by examining for outlying points during the data cleaning process and 

exported to Stata v14 (StataCorp, Texas, USA) for analysis.  

3.6. Statistical analysis 

Data will be presented as median [interquartile ranges (IQR)] or means [± standard deviation (SD)] depending on 

normality of data while categorical data will be presented as proportions. Since the primary outcome of APSGN 

is categorical i.e. positive for the condition of interest as per case definition criteria or negative, the Mann Whitney 

test/T-test will be used to investigate differences with any numerical variables while the Fisher's exact test/ Chi-

square will be used for categorical variables. The prevalence of APSGN over the study period will be reported as 

the number of those with clinically confirmed APSGN as a proportion of medical admission in RCWMCH during 

the study period. 

 

Objective 1: To describe the aetiology and age distribution differences including preceding group A streptococcal 

skin infection and/or pharyngitis predisposing APSGN. 

• Descriptive statistics for the baseline characteristics including the socio-demographic characteristics and 

clinical presentation at hospital visit will be presented as proportions for the categorical variables and 

means (SD)/ median (IQR) for continuous variables. 

Objective 2: To describe the risk factors contributing to occurrence of APSGN in view of 

geographical area distribution, socioeconomic standards and the availability of access to formal 

housing, municipal water and sanitation among children with APSGN. 

• The association between the outcome of ASPGN (positive/negative for the condition) 

and the predisposing risk factors will be assessed using chi-square/fishers exact test 

dependent on the assumption of a large sample be fulfilled. The dependent variables to 

be considered will include area of residence, socioeconomic position and access to 

formal housing which will be presented in a categorical format. 
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Objective 3: To describe the various clinical presentations of children with APSGN and the standard of care 

provided to children with APSGN in RCWMCH. 

• Clinical presentation variables to be collected at baseline will include symptoms of 

glomerulonephritis, complications like presence of cardiac failure and a battery of 

laboratory investigations that will all be captured in categorical format and presented 

as proportions. The different variables capturing the standard of care amongst ASPGN 

positive patients will be reported as proportions. 

 

Objective 4: To describe the complications resulting from APSGN and the outcome of children with APSGN with 

identification of those children who may need long‑term follow‑up. 

• The different variables capturing the different outcomes (for e.g. CKD staging or 

persistent proteinuria) in ASPGN positive patients will be reported as proportions. 
For all statistical testing, a p-value of <0.05 will be considered significant. 

4. ETHICAL CONSIDERATIONS 

Ethical permission to conduct the study will be obtained from the Department of Paediatrics and Child Health 

Research Committee, the University of Cape Town Human Research Ethics Committee and the RCWMCH 

Research Committee.  

4.1. Community Participation 

Not applicable as this study is a retrospective descriptive study to analyse stored data. 

4.2. Social value  

This study will help highlight the high incidence of APSGN, identify high risk geographical suburbs, poverty and 

overcrowding as well as highlight how drought could lead to an increase in the incidence in the  Western Cape  

province. This may facilitate focused attention for prevention and care for those affected children. 

4.3. Scientific value 

Very few studies of APSGN are published in literature regarding clinical profile detailing aetiology and 

complications from hospitals in Cape Town,  

APSGN has not been recently adequately studied in Cape Town paediatric population, and the high prevalence of 

post infectious glomerulonephritis has not been addressed. Thus, the results from this study will help to fill this 
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knowledge gap and give clinicians information that may be useful when managing children with APSGN  in this 

population. 

4.4. Risk/benefit balance 

As a retrospective descriptive study. there will be no additional risks nor direct benefits to the patients included 

in the study. 

4.5. Independent ethics review 

University of Cape Town, Faculty of Health Sciences. Human Research Ethical Committee. 

4.6. Informed consent 

No written consent is required as these data are already documented during hospital admission. 

4.7. Ongoing respect for participants 

All data will be recorded anonymously with a study number, and only the principle investigator will have access 

to the clinical record numbers of the participant. Data collected will be de-identified and be saved in a confidential 

file with password protection 

5. METHODOLOGICAL CHALLENGES AND STUDY LIMITATIONS

• This is a retrospective chart review and missing data and underreporting is to be acknowledged.

• This is going to be a single center surveillance and might not represent the whole province population/

hence the results may not be generalizable

• The clinical notes are to be retrieved from the medical records department, and there may be a challenge

in  accessing all notes as some notes may be not available upon request.

• Some APSGN cases may pass unrecognized and may not be presented to hospital, while others may be

managed as an out-patient, this may underestimate the prevalence, and this is acknowledged.

• Some required diagnostic laboratory tests may not have been done on admission in all cases.

• Evidence of streptococcal infection will be based on serological antistreptococcal titres and not on proven 

cultures, as cultures are not routinely done on admission
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6. FEASIBILITY 

6.1 Timelines and project management.  

Literature search, protocol preparation submission and ethical approval 3 months. (June-

August 2020) 

Recruitment and data collection 2 months (October-November 2020) 

Data entry into electronic format 1 month (December 2020)  

Statistical analysis and review 1 month (January 2020) 

Write up 3 months (February -April 2021) 
6.2. Study team, contributors and authorship. 

Name  Department  Contribution Author or 

acknowledgement 

Khadija Abugrain Paediatric Nephrology 

School of Child and 

Adolescent Health 

University of Cape 

Town. 

MPhil Student  

Heloise Buys Paediatric Emergency 

Medicine 

School of Child and 

Adolescent Health 

University of Cape 

Town. 

Supervisor  
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Mignon McCulloch Paediatric Nephrology 

School of Child and 

Adolescent Health 

University of Cape 

Town. 
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