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Acute postinfectious glomerulonephritis (APIGN) remains a leading 
cause of acute nephritic syndrome in children, particularly in low- 
and middle-income countries.1,2 Although its incidence has declined 
markedly in high-income regions, APIGN continues to reflect 
disparities in socioeconomic status, access to primary healthcare, 
and the effectiveness of prevention and early treatment of common 
infectious diseases.3-5 Data from the Balkan region are limited, 
with most studies being single-center or including mixed adult and 
pediatric populations.6-8 To date, no nationwide pediatric data from 
Montenegro have been reported.

We retrospectively reviewed medical records of patients under 16 
years of age diagnosed with APIGN and treated at the Institute for 
Children’s Diseases, Clinical Center of Montenegro—the country’s 
only tertiary pediatric referral center—between 2006 and 2022. The 
study was approved by the Ethical Committee of the Clinical Center 
of Montenegro (approval number 03/01-6507/1, date: 21.03.2025). 
Because all children in Montenegro requiring hospital-based 
nephrology care are treated at this facility, this cohort provides a 
comprehensive overview of the national pediatric burden of APIGN. 
Clinical, laboratory, and demographic data were extracted from 
medical records. Diagnosis was based on evidence of acute nephritic 
syndrome following a documented infection.1,5

SA total of 64 children were included. Based on an estimated pediatric 
population of 100,000–120,000, the average annual incidence was 
approximately four cases per 100,000 children, consistent with 
other middle-income countries and substantially higher than rates 
reported in high-income regions.2,9 Most patients were boys (73%), 
with a median age of 7.8 years. APIGN was uncommon in children 
under three years, consistent with previous observations that immune 

system maturity influences disease susceptibility.5 A clear seasonal 
pattern emerged, with the majority of cases occurring in autumn and 
winter, coinciding with increased circulation of respiratory infections 
and closer contact among children in schools and kindergartens.4,10

Signs of preceding infection were observed in most patients. 
β-hemolytic streptococcus was implicated in over 75% of cases, and 
82% of patients had elevated anti-streptolysin O titers, confirming 
that acute poststreptococcal glomerulonephritis is the predominant 
cause.3,5,9 This pattern aligns with findings from neighboring Balkan 
countries and other middle-income regions, where streptococcal 
infections remain a major public health concern.7-9 These results 
underscore the ongoing importance of early detection and prompt 
treatment of streptococcal infections in primary care.

Hematuria was nearly universal at presentation. Approximately three-
quarters of patients exhibited edema, hypertension, and oliguria. 
Hypertension, a major contributor to neurological and cardiovascular 
complications, was present in nearly 75% of cases. Although more than 
half of the children experienced mild to moderate complications, 
the frequency and spectrum of complications were similar to those 
reported previously.10-12 Acute kidney injury affected nearly two-
thirds of patients. Extrarenal manifestations included ascites (21%), 
pleural effusion (16%), hepatomegaly (14%), splenomegaly (5%), and 
neurological symptoms such as convulsions (8%) and encephalopathy 
(14%). Despite these complications, none required dialysis, and all 
patients recovered renal function during hospitalization, indicating 
favorable short-term outcomes.

Hypocomplementemia was a prominent laboratory feature in our 
cohort. Decreased C3 levels were observed in over 90% of patients, 
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whereas C4 levels were reduced in approximately one-quarter. 
Notably, lower C3 values tended to occur in children with acute 
kidney injury and those presenting with more severe clinical 
manifestations, suggesting a link between complement consumption 
and disease activity. Although these associations did not reach 
statistical significance, the observed trend is biologically plausible 
and aligns with the immune-mediated pathogenesis of APIGN, in 
which complement activation and deposition at the glomerular 
basement membrane play a central role.13,14 A small proportion 
of patients had normal C3 levels at presentation, confirming 
that normal complement levels do not exclude the diagnosis of 
APIGN.5,13 Collectively, these findings support the potential utility of 
serum C3 as a marker of disease severity and highlight the need 
for prospective studies to further evaluate its prognostic value in 
pediatric APIGN.

Approximately 10% of patients exhibited nephrotic-range 
proteinuria, consistent with or slightly exceeding rates reported 
in previous pediatric studies.10,11,15 This observation underscores 

the broad clinical spectrum of APIGN, ranging from mild nephritic 
syndrome to cases with nephrotic features. The frequency of 
extrarenal complications was higher than previously reported, 
potentially reflecting referral bias at a tertiary care center, increased 
diagnostic vigilance, or delayed presentation in some cases.12 
Laboratory and clinical data are summarized in Table 1 as median 
values or n (%).

This study represents the first comprehensive nationwide analysis 
of pediatric APIGN in Montenegro. Our findings indicate that APIGN 
remains common and exhibits epidemiological and clinical patterns 
similar to those reported in other middle-income countries.2,6,10 
The apparent decline in case numbers in recent years may reflect 
improved access to primary healthcare, greater availability of 
microbiological testing, and earlier initiation of appropriate 
antibiotic therapy.4,5 The limitations of this study include its 
retrospective design and the absence of long-term follow-up. Future 
prospective research should focus on long-term renal outcomes, 
recovery trajectories, and predictors of persistent hypertension or 
proteinuria.11,15 Nevertheless, these data provide valuable regional 
insights and reinforce APIGN as a significant marker of pediatric 
public health in the Balkans.

Ethics Committee Approval: The study was approved by the Ethical Committee 
of the Clinical Center of Montenegro (approval number 03/01-6507/1, date: 
21.03.2025). 

Informed Consent: Retrospective study.

Authorship Contributions: Concept- Ž.R.; Design- Ž.R.; Supervision- B.S.; 
Materials- D.M.; Data Collection or Processing- D.M.; Analysis and/or Interpretation- 
Ž.R.; Literature Review- Ž.R.; Writing- Ž.R.; Critical Review- B.S.

Conflict of Interest: The authors declare that they have no conflict of interest.

REFERENCES
1.	 Hassanein M, Gudsoorkar P, Padala SA, Amarapurkar P. Infection-related 

glomerulonephritis. In: StatPearls [Internet]. Treasure Island (FL): StatPearls Publishing; 

2025 Dec 13. [CrossRef]

2.	 Guo Q, Wu S, Xu C, Wang J, Chen J. Global disease burden from acute glomerulonephritis 

1990-2019. Kidney Int Rep. 2021;6:2212-2217. [CrossRef]

3.	 Carapetis JR, Steer AC, Mulholland EK, Weber M. The global burden of group A 

streptococcal diseases. Lancet Infect Dis. 2005;5:685-694. [CrossRef]

4.	 Balasubramanian R, Marks SD. Post-infectious glomerulonephritis. Paediatr Int Child 

Health. 2017;37:240-247. [CrossRef]

5.	 VanDeVoorde RG 3rd. Acute poststreptococcal glomerulonephritis: the most common 

acute glomerulonephritis. Pediatr Rev. 2015;36:3-12; quiz 13. [CrossRef]

6.	 Naumovic R, Pavlovic S, Stojkovic D, Basta-Jovanovic G, Nesic V. Renal biopsy registry 

from a single centre in Serbia: 20 years of experience. Nephrol Dial Transplant. 

2009;24:877-887. [CrossRef]

7.	 Polenakovic MH, Grcevska L, Dzikova S. The incidence of biopsy-proven primary 

glomerulonephritis in the Republic of Macedonia-long-term follow-up. Nephrol Dial 

Transplant. 2003;18:v26-27. [CrossRef]

8.	 Covic A, Schiller A, Volovat C, et al. Epidemiology of renal disease in Romania: a 10 year 

review of two regional renal biopsy databases. Nephrol Dial Transplant. 2006;21:419-

424. [CrossRef]

9.	 Bajracharya P, Khadgi A, Shrestha S, Silwal R, Tandukar A. Acute post-streptococcal 

glomerulonephritis in a pediatric population: a five-year retrospective study. Cureus. 

2024;16:e56082. [CrossRef]

TABLE 1. Demographic, Clinical, and Laboratory Features of Children 
with Acute Postinfectious Glomerulonephritis in Montenegro (n = 64).

Demographic characteristics

Male sex, n (%) 47 (73%)

Age, median (years) 7.8

Estimated annual incidence ~ 4 per 100,000 children

Seasonal predominance Autumn/winter

Evidence of preceding infection

β-hemolytic streptococcus infection, n (%) > 75%

Elevated ASO titer, n (%) 82%

Clinical presentation

Hematuria, n (%) ~ 100%

Edema, n (%) ~ 75%

Hypertension, n (%) ~ 75%

Oliguria, n (%) ~ 75%

Nephrotic-range proteinuria, n (%) ~ 10%

Complications

Acute kidney injury, n (%) ~ 66%

Ascites, n (%) 21%

Pleural effusion, n (%) 16%

Hepatomegaly, n (%) 14%

Splenomegaly, n (%) 5%

Convulsions, n (%) 8%

Encephalopathy, n (%) 14%

Dialysis required 0

Laboratory findings

Decreased C3, n (%) > 90%

Decreased C4, n (%) ~ 25%

ASO, anti-streptolysin O.
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