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ABSTRACT 
Background: Alport syndrome is an inherited type IV collagen disorder 
characterized by progressive renal disease with extrarenal involvement of 
the auditory and ocular systems. Autosomal recessive forms, caused by 
biallelic COL4A3 or COL4A4 variants, often present in childhood and may 
pose diagnostic challenges, particularly when renal function is preserved. 
 
Case Presentation: We report the case of an 8-year-old Bangladeshi girl 
who presented with a two-week history of periorbital puffiness, pedal 
edema, and abdominal distension. Evaluation revealed nephrotic-range 
proteinuria (~5.95 g/day), hypoalbuminemia (2.0 g/dL), 
hypercholesterolemia (487 mg/dL), and persistent microscopic 
hematuria, with preserved renal function and normal complement levels. 
Ultrasonography demonstrated mild ascites and evolving bilateral renal 
echogenicity. The patient had longstanding bilateral sensorineural 
hearing loss and peripheral retinal flecks on ophthalmologic examination. 
A strong family history of renal disease and hearing impairment was noted 
in the setting of parental consanguinity. Renal biopsy showed non-
proliferative glomerular morphology with minimal chronicity and negative 
direct immunofluorescence. Whole-exome sequencing identified a 
homozygous pathogenic stop-gain COL4A3 variant (c.4486C>T; p. 
Arg1495Ter), confirming autosomal recessive Alport syndrome. 
 
Management and Outcome: The patient was managed with early 
nephroprotective therapy using an angiotensin-converting enzyme 
inhibitor and underwent multidisciplinary evaluation involving 
nephrology, audiology, and ophthalmology. Genetic counseling and 
family screening were recommended. 
 
Conclusion: This case illustrates the value of integrating clinical features, 
pathology, and molecular diagnostics in children with atypical nephrotic 
presentations. Genetic confirmation is crucial for accurate diagnosis, 
prognostication, and family counseling in autosomal recessive Alport 
syndrome. 
 
Keywords: Alport Syndrome; COL4A3; Autosomal Recessive Inheritance; 
Nephrotic-Range Proteinuria; Whole-Exome Sequencing; genetic 
nephropathy; pediatric kidney disease  
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Introduction 
Proteinuria and hematuria are among the most 
common abnormalities detected during pediatric 
renal evaluation and may represent conditions 
ranging from transient, benign findings to 
progressive inherited nephropathies with significant 
long-term consequences.1 Persistent hematuria, 
particularly when accompanied by proteinuria, 
hypoalbuminemia, or a contributory family history, 
warrants careful investigation to exclude structural 
or genetic kidney disease rather than being 
attributed solely to idiopathic or post-infectious 
causes.2 Early differentiation is critical, as inherited 
nephropathies differ substantially from immune-
mediated glomerular diseases in prognosis, 
therapeutic strategy, and implications for family 
counseling. Alport syndrome is a prototypical 
inherited disorder of basement membrane 
integrity, caused by pathogenic variants affecting 
type IV collagen, a key structural component of the 
glomerular basement membrane, cochlea, and 
ocular tissues.3 Clinically, the disease most often 
begins with persistent microscopic hematuria in 
childhood, followed by progressive proteinuria, 
declining renal function, and eventual chronic 
kidney disease. Extra-renal manifestations, 
including bilateral sensorineural hearing loss and 
ocular abnormalities such as retinal flecks or 
lenticonus, commonly emerge as the disease 
progresses.4 Together, these features form a 
characteristic multisystem phenotype that, when 
recognized early, can prompt targeted evaluation. 
 

Genetically, Alport syndrome is heterogeneous 
and results from pathogenic variants in COL4A3, 
COL4A4, or COL4A5, giving rise to autosomal 
recessive, autosomal dominant, or X-linked 
inheritance patterns.2 Autosomal recessive Alport 
syndrome, caused by biallelic pathogenic variants 
in COL4A3 or COL4A4, is associated with an earlier 
onset and a more severe renal course compared 
with autosomal dominant disease.5 Children with 
autosomal recessive disease frequently develop 
nephrotic-range proteinuria during childhood and 
are at high risk of progression to end-stage kidney 
disease at a young age.4 This inheritance pattern is 
particularly relevant in populations with a higher 
prevalence of consanguineous marriage, where 
homozygous pathogenic variants are more likely, 
leading to familial clustering and multiple affected 
relatives.5 Despite its characteristic features, early 

diagnosis of Alport syndrome remains challenging. 
Renal biopsy is a cornerstone in the evaluation of 
pediatric glomerular disease; however, light 
microscopy findings in Alport syndrome are often 
non-specific in early stages and may mimic other 
glomerulopathies.6 Routine direct immunofluorescence 
is typically negative, as Alport syndrome is not an 
immune complex–mediated condition, and this 
absence of immune deposits may further 
complicate interpretation.7 Although electron 
microscopy can demonstrate pathognomonic 
ultrastructural changes of the glomerular basement 
membrane, access to this modality remains limited 
in many resource-constrained settings. Advances in 
molecular diagnostics have substantially improved 
the evaluation of suspected Alport syndrome. 
Genetic testing, particularly whole-exome 
sequencing, has emerged as a definitive diagnostic 
tool capable of identifying pathogenic variants 
across COL4A genes, clarifying inheritance 
patterns, and resolving diagnostic uncertainty 
when clinical and histological findings are 
inconclusive.8,9 Early genetic confirmation allows 
timely initiation of nephroprotective therapy, 
appropriate surveillance for hearing and ocular 
involvement, and accurate genetic counseling for 
affected families.3 In resource-limited settings, 
where access to electron microscopy and 
advanced pathology techniques may be restricted, 
genetic testing assumes an even greater role in 
establishing an accurate diagnosis. Reporting 
genetically confirmed cases from such contexts 
contributes to improved awareness, highlights 
practical diagnostic pathways, and reinforces the 
importance of considering inherited nephropathies 
in children presenting with proteinuria, hematuria, 
and multisystem involvement. In this report, we 
describe a genetically proven case of COL4A3-
related autosomal recessive Alport syndrome in an 
8-year-old child, emphasizing the clinical 
presentation, diagnostic challenges, and the 
critical role of molecular confirmation. 

 
CASE PRESENTATION 
An 8-year-old Bangladeshi girl was evaluated for 
progressive periorbital puffiness and bilateral 
pedal edema for about two weeks before 
admission, with associated abdominal distension 
suggestive of fluid accumulation. There was no 
antecedent history of fever, sore throat, rash, 
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arthralgia, or recent infectious illness. According to 
the caregiver, the child had been developmentally 
appropriate in early childhood; however, from 
around 5 years of age the family noticed reduced 
responsiveness to voice and sounds, prompting 
concern for a chronic hearing problem. The parents 
were consanguineous, and the family history was 
strongly contributory: siblings with hearing and 
renal impairment were noted, and there were 
multiple renal-disease–related deaths reported 
among close relatives. On admission, she was 
clinically stable, her blood pressure was about 
90/60 mmHg, weight 21 kg, height 123 cm, with a 
low BMI (~13.9 kg/m²). Examination documented 
periorbital edema and pedal edema, with ascites 
evident clinically and later supported by imaging, 
no rash, and no joint swelling. Initial urine 
evaluation demonstrated proteinuria and 
microscopic hematuria, with reports showing 
protein ++, RBCs ~20–25/HPF, and pus cells ~2–
4/HPF; urine culture subsequently showed no 
growth, supporting a non-infective renal process. 
Quantification confirmed nephrotic-range 
proteinuria, with 24-hour urinary total protein 
~5.95 g/day (urine volume ~1600 mL). Blood 
biochemistry was consistent with nephrotic 
syndrome: serum albumin ~2.0 g/dL and total 
cholesterol ~487 mg/dL, while kidney function was 
preserved with serum creatinine ~0.4–0.6 mg/dL 
across reports and electrolytes within acceptable 
limits (sodium ~135–143 mmol/L, potassium ~4.4–
4.45 mmol/L). Liver enzymes showed mild 
elevation in serial testing, with ALT (SGPT) up to 
~80 U/L. Hematology demonstrated neutrophilic 
leukocytosis with WBC ~17.6 × 10⁹/L, platelets 
~580 × 10⁹/L, hemoglobin around 14 g/dL, and a 
raised ESR noted on the ward report. Serology was 
non-contributory, HBsAg and anti-HCV were 
negative, coagulation testing (PT/INR) was normal, 
and complement C3 was within reference range, 
making complement-mediated glomerulonephritis 
less likely. Ultrasonography provided supportive 
renal and systemic findings. Whole abdomen 
sonography noted mild ascites, and serial KUB 
ultrasonography described evolution from kidneys 
initially described as normal in size to later 
bilaterally enlarged echogenic kidneys with 
preserved corticomedullary differentiation and no 
pelvicalyceal dilatation. One earlier study 
mentioned a minimal left renal subcapsular 
hematoma, documented as a radiology 

impression, without associated obstructive 
features. Given the longstanding auditory 
complaints and the family history, formal 
audiological assessment (dated 02 February 2025) 
demonstrated bilateral sensorineural hearing loss, 
described as moderate in both ears on one report, 
and moderate on the right with more severe 
involvement on the left on another, consistent with 
a progressive pattern. Ophthalmological evaluation 
at CMCH documented visual acuity 6/12 (right) and 
6/9 (left), clear conjunctiva and cornea, reactive 
pupils without RAPD; fundoscopy described 
peripheral retinal flecks, and no anterior lenticonus 
was documented at that time. The convergence of 
nephrotic-range proteinuria with persistent 
microscopic hematuria, bilateral SNHL, retinal 
changes, consanguinity, and a family clustering of 
renal disease raised a strong suspicion for inherited 
type IV collagen nephropathy, specifically Alport 
syndrome. Renal biopsy further supported a non-
immune, inherited nephropathy pattern. Light 
microscopy described non-proliferative glomerular 
morphology, with up to 20 glomeruli examined, no 
segmental sclerosis, no crescents, and no necrosis; 
tubulointerstitial changes were limited, with tubular 
atrophy and interstitial fibrosis <10%, focal tubular 
cytoplasmic vacuolation, and minimal chronic 
interstitial inflammation. Direct immunofluorescence 
was negative for IgG, IgA, IgM, C3, C1q, kappa, 
and lambda, with the impression noting absence of 
significant immune staining, and an ultrastructural 
report was noted as pending in the pathology 
comment. Definitive confirmation came from 
whole-exome sequencing (report date 24 February 
2025), which identified a homozygous pathogenic 
stop-gain variant in COL4A3, c.4486C>T 
(p.Arg1495Ter), classified as pathogenic under 
ACMG criteria; CNV analysis did not reveal 
clinically significant copy number variation. This 
result established the diagnosis of COL4A3-related 
autosomal recessive Alport syndrome, correlating 
with the patient’s renal, auditory, and retinal 
phenotype. 

 
Patient Management 
Management was initiated along a standard 
pediatric nephrotic syndrome pathway while 
simultaneously pursuing etiologic confirmation 
because of the syndromic features and family 
history. Early care focused on stabilization and 
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complication prevention, with documentation of 
supportive measures for edema and close 
monitoring of urine output, blood pressure, renal 
function, and serum electrolytes; renal function 
remained preserved throughout the documented 
evaluations, allowing disease-modifying therapy to 
be prioritized. Pharmacologic therapy included 
initiation of an ACE inhibitor (enalapril 2.5 mg), 
consistent with proteinuria reduction and renal 
protection strategies in Alport-spectrum disease, 
and a corticosteroid course (prednisolone) was 
recorded in the treatment list during the inpatient 
phase. Adjunctive medications included supportive 
supplementation documented on the prescription 
sheet, including calcium (Calbo 500 mg), vitamin D 
(Upco D 50,000 IU), zinc, and folic acid (Folison 5 
mg), aligned with nutritional support in an 
underweight child and general supportive care 
during prolonged evaluation and follow-up. A 
multidisciplinary approach was pursued to define 
the full phenotype and guide counseling, with 
formal audiology confirming bilateral SNHL and 
ophthalmology documenting retinal involvement. 
Because of the strong suspicion of inherited 
nephropathy, definitive investigations were 
undertaken: kidney biopsy with light microscopy 
and DIF excluded immune complex disease and 
supported a non-proliferative pattern, and whole-
exome sequencing confirmed a homozygous 
pathogenic COL4A3 variant, establishing autosomal 
recessive Alport syndrome. The genetic report 
advised confirmatory validation where appropriate 
and recommended family screening and genetic 
counseling, which is particularly relevant in this 
setting given consanguinity and multiple affected 
relatives. Ongoing care planning therefore centered 
on long-term nephroprotection with antiproteinuric 
therapy, monitoring for progression of kidney 
disease, and coordinated follow-up for hearing and 
ocular surveillance, with counseling for the family 
regarding recurrence risk and the importance of 
screening siblings and close relatives. 

 
Discussion 
This case illustrates a genetically confirmed 
presentation of autosomal recessive Alport 
syndrome in an 8-year-old child, highlighting the 
diagnostic complexity and multisystem nature of 
inherited type IV collagen disorders in pediatric 
patients. The initial presentation with periorbital 

puffiness, pedal edema, and ascites, accompanied 
by nephrotic-range proteinuria, hypoalbuminemia, 
and marked hypercholesterolemia, is consistent 
with a nephrotic syndrome phenotype. Although 
nephrotic syndrome is most commonly idiopathic 
in children, persistent proteinuria with concurrent 
microscopic hematuria and a strong family history 
should prompt consideration of inherited 
nephropathies early in the diagnostic process.1,10 In 
Alport syndrome, hematuria is often the earliest 
renal manifestation, with proteinuria developing 
later as glomerular basement membrane integrity 
progressively deteriorates.4 The coexistence of 
nephrotic-range proteinuria and preserved renal 
function at presentation, as seen in this patient, has 
been documented in pediatric cohorts, particularly 
in autosomal recessive forms, where structural 
damage precedes measurable decline in 
glomerular filtration rate.5,11 Normal serum 
creatinine and electrolyte levels in this case 
therefore do not exclude a severe underlying 
hereditary nephropathy and instead emphasize the 
importance of early etiologic investigation. The 
laboratory profile of normal complement C3 levels 
and negative viral serology further supported a 
non–immune-mediated glomerular process. This is 
in keeping with Alport syndrome, which is caused 
by structural defects in type IV collagen rather than 
immune complex deposition, and typically 
demonstrates normal complement levels and 
negative serologic markers.4 The renal biopsy 
findings in this patient, characterized by non-
proliferative glomerular morphology, minimal 
chronic tubulointerstitial changes, and absence of 
crescents or segmental sclerosis, are also 
consistent with early-stage Alport syndrome, in 
which light microscopy may be relatively non-
specific which may delay diagnosis if genetic 
testing is not pursued.6 
 
The uniformly negative direct immunofluorescence 
for immunoglobulins and complement 
components further excluded immune complex 
glomerulonephritis and reinforced the likelihood of 
a hereditary basement membrane disorder.7 
Extrarenal manifestations provided crucial 
diagnostic clues in this case. Sensorineural hearing 
loss and retinal abnormalities are key diagnostic 
clues in Alport syndrome and may precede 
significant renal dysfunction.12,13 Hearing loss may 
precede overt renal dysfunction and is particularly 
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common in autosomal recessive disease, often 
presenting in childhood rather than adolescence 
(Alves et al., 2015). Ophthalmologic evaluation 
revealed peripheral retinal flecks without anterior 
lenticonus. Dot-and-fleck retinopathy is a 
characteristic but often under-recognized ocular 
feature of Alport syndrome and may occur even in 
the absence of lenticonus, particularly in pediatric 
patients.13,14 The presence of retinal changes in this 
patient further supported a syndromic diagnosis. 
The strong hereditary signal in this case, with 
consanguineous parents and multiple relatives 
affected by renal disease and hearing impairment, 
is typical of autosomal recessive Alport syndrome. 
The presence of consanguinity in this case 
increases the likelihood of autosomal recessive 
inheritance, which is associated with earlier onset 
and more severe disease.5,27 
 

Consanguinity increases the likelihood of 
homozygous pathogenic variants in genes such as 
COL4A3 and COL4A4 and has been frequently 
reported in cohorts with autosomal recessive 
disease.5Genotype–phenotype correlations have 
shown that truncating variants in COL4A3 are 
associated with more severe clinical manifestations 
and earlier progression to kidney failure.18,27 This 
demographic context underscores the importance 
of considering recessive inherited nephropathies in 
regions where consanguineous marriage is 
common. Genetic testing has emerged as the 
diagnostic gold standard in suspected Alport 
syndrome, particularly when histopathology is 
inconclusive.7,16 Early molecular diagnosis allows 
for timely initiation of targeted therapy and 
appropriate family counseling.23 
 

Definitive diagnosis in this patient was achieved 
through whole-exome sequencing, which 
identified a homozygous pathogenic stop-gain 
variant in COL4A3 (c.4486C>T, p. Arg1495Ter). 
Truncating COL4A3 variants have been strongly 
associated with autosomal recessive Alport 
syndrome and are typically linked to earlier onset 
and more severe renal disease compared with 
missense variants.15 The absence of clinically 
significant copy number variants on CNV analysis is 
consistent with previous reports, in which single-
nucleotide variants account for the majority of 
pathogenic findings.3 Increasing evidence 
supports genetic testing, particularly whole-exome 
sequencing, as the diagnostic gold standard in 

suspected Alport syndrome, especially when 
biopsy findings are inconclusive.8,16 Management 
in this case appropriately focused on early 
nephroprotection with an angiotensin-converting 
enzyme inhibitor. Early initiation of angiotensin-
converting enzyme inhibitor therapy has been 
shown to delay progression to end-stage kidney 
disease and improve long-term outcomes.17,19 
Current expert guidelines recommend early 
nephroprotective therapy even before significant 
decline in renal function occurs.23 
 

Multidisciplinary evaluation and follow-up involving 
nephrology, audiology, and ophthalmology, along 
with genetic counseling and family screening, are 
strongly recommended in current clinical practice 
guidelines and were appropriately advised in this 
patient.2,4 This case highlights the value of 
integrating clinical, pathological, and molecular 
data to achieve an accurate diagnosis and initiate 
timely, targeted management in pediatric 
autosomal recessive Alport syndrome. In addition, 
genetic kidney diseases are increasingly recognized 
as a significant contributor to chronic kidney 
disease burden worldwide, emphasizing the 
importance of early identification and appropriate 
management.25 
 

This case is particularly notable for its presentation 
with nephrotic-range proteinuria in early childhood, 
which can mimic idiopathic nephrotic syndrome 
and delay recognition of an underlying inherited 
nephropathy. In addition, the diagnosis was 
established through genetic testing in a resource-
limited setting where access to electron 
microscopy is limited, highlighting the practical 
value of molecular diagnostics in such contexts. 

 
Conclusion 
This case highlights the importance of considering 
inherited nephropathies in children presenting with 
nephrotic-range proteinuria, microscopic hematuria, 
and preserved renal function, particularly in the 
presence of extrarenal manifestations and a strong 
family history. The coexistence of bilateral 
sensorineural hearing loss, retinal flecks, 
consanguinity, and non-immune renal biopsy 
findings raised early suspicion for Alport syndrome, 
which was definitively confirmed by whole-exome 
sequencing identifying a homozygous pathogenic 
stop-gain COL4A3 variant. This report underscores 
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the diagnostic limitations of conventional 
histopathology alone and emphasizes the pivotal 
role of genetic testing in establishing an accurate 
diagnosis, guiding nephroprotective therapy, and 
enabling appropriate family counseling and 
screening. Early recognition and multidisciplinary 
management are essential to optimize long-term 
renal and extrarenal outcomes in autosomal 
recessive Alport syndrome, particularly in resource-
limited settings. 
 
Learning Points 

 Persistent haematuria with nephrotic-range 
proteinuria in children should prompt 
evaluation for inherited nephropathies. 
 Sensorineural hearing loss and retinal 
abnormalities are important diagnostic clues 
for Alport syndrome. 
 Genetic testing is essential for definitive 
diagnosis when histopathology is inconclusive. 
 Early initiation of angiotensin-converting 
enzyme inhibitors can delay disease 
progression. 
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