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in a Child: Diagnostic and Management Considerations

L)

CrossMark

Neda Ghorbani-khosroshahi! ), Ghazal Azad® ), Fatemeh Nili® (©, Masoumeh Mohkam® (©, Hananeh Gholamali-Majdabadi!

1. Pediatric Nephrology Research Center, Research Institute for Children’s Health, Shahid Beheshti University of Medlical Sciences, Tehran, Iran.
2. School of Medicine, Shahid Beheshti University of Medical Sciences, Tehran, Iran.
3. Department of Pathology, Cancer Institute, Imam Khomeini Hospital Complex, Tehran University of Medical Sciences, Tehran, Iran.

Use your device to scan

andread the rtice onne [9{ETiT1 Ghorbani-khosroshahi N, Azad Gh, Nili F, Mohkam M, Gholamali-Majdabadi H. Atypical Presentation of Thin Basement
i Membrane Disease in a Child: Diagnostic and Management Considerations. Journal of Pediatrics Review. 2025; 13(2):133-138.
http://dx.doi.org/10.32598/jpr.13.2.1293.1

http://dx.doi.org/10.32598/jpr.13.2.1293.1

Article info: : ABSTRACT

Received: 23 Jan 2025

First Revision: 05 Feb 2025 :  Background: Thin basement membrane disease (TBMD) is a common cause of persistent
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Case Presentation: A 4-year-old boy was admitted for evaluation of abdominal pain and tea-
colored urine following an appendectomy. Initial urinalysis revealed significant hematuria (red
blood cell (RBC) count: 50-60/HPF). Additional findings, including proteinuria and maculopapular
rashes, raised suspicion of Henoch-Schoenlein Purpura as a differential diagnosis. Despite
treatment with corticosteroids and enalapril, recurrent hematuria persisted, particularly
following upper respiratory infections. A renal biopsy demonstrated thinning of the glomerular
basement membrane (GBM) (170 mm), which is a finding consistent with TBMD.

Key Words: ¢ Conclusions: We report a pediatric patient diagnosed with TBMD based on renal biopsy,
Electron microscopy, ¢ who presented with recurrent hematuria. The diagnostic challenge in this case was due to
Hematuria, Glomerular :  the atypical extrarenal manifestations of TBMD, which initially suggested Henoch-Schonlein
basement membrane (GBM), : Purpura. However, as symptoms evolved, suspicion of Henoch-Schoenlein Purpura diminished.
Henoch-Schoenlein Purpura :  Ultimately, a biopsy was essential in establishing the final diagnosis. This case highlights the
(immunoglobulin A [IgA] : importance of considering TBMD in the differential diagnosis of glomerular hematuria, even
vasculitis), Renal biopsy : when atypical features suggest alternative diagnoses.
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Introduction

ea-colored urine in cases of macroscopic

hematuria often indicates a glomerular ori-

gin, with differential diagnoses, commonly

including thin basement membrane disease

(TBMD) and Henoch-Schoenlein Purpura

(HSP) [1]. TBMD is the most prevalent cause
of persistent glomerular hematuria in children and
adults, affecting at least 1% of the population [2]. Pa-
tients with TBMD frequently present with hematuria
and or mild proteinuria, typically while maintaining
normal renal function [3]. HSP is a multisystemic vas-
culitis characterized by its hallmark rash and poten-
tial involvement of the gastrointestinal tract and kid-
neys, manifesting as acute abdominal pain and mild
microscopic urinary abnormalities [4]. Conversely,
TBMD is characterized by recurrent episodes of he-
maturia, often precipitated by infections or physical
exertion [5].

The primary overlap between HSP and TBMD lies in
renal involvement, as extrarenal symptoms are gener-
ally absent in TBMD. Hematuria is a common feature
of these conditions; however, in HSP, it is usually ac-
companied by proteinuria and sometimes red blood
cell (RBC) casts. In contrast, hematuria in TBMD is typi-
cally not associated with significant proteinuria. Ad-
ditionally, in children, loin pain, which is occasionally
observed in TBMD [2], may be misinterpreted as ab-
dominal pain, a classic symptom of HSP. Despite these
similarities, distinguishing between the two conditions
is generally straightforward. In HSP, characteristic rash-
es and immunoglobulin A (IgA) deposits in the mesan-
gium on kidney biopsy provide critical diagnostic clues.
Conversely, TBMD is identified by uniform thinning of
the glomerular basement membrane (GBM) on biopsy.
A positive family history of hematuria, frequently pres-
ent in TBMD but uncommon in HSP, further aids in dif-
ferentiation.

The primary concerns associated with TBMD are the
misunderstanding and anxiety surrounding the diag-
nosis, as well as the risks and unnecessary costs relat-
ed to unwarranted investigations. However, a subset
of patients with TBMD may progress to renal impair-
ment, although the underlying mechanisms remain
unclear beyond known predisposing factors, such as
hypertension and proteinuria [2]. Therefore, this study
reviews this diagnostic pathway and describes the
atypical manifestations of TBMD to prevent potential
misdiagnoses.
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Case Presentation

A 4-year-old boy was admitted to our hospital with
complaints of severe abdominal pain and vomiting,
without any history of abdominal trauma. He was di-
agnosed with appendicitis and underwent an appen-
dectomy; however, according to the biopsy results, no
acute inflammation was observed, and only reactive
lymphoid follicular hyperplasia was noted. Five days
later, the patient returned with recurrent abdomi-
nal pain and vomiting. As surgical evaluations were
unremarkable, he was referred to the Gastroenterol-
ogy Department, where an endoscopy suggested mild
chronic inflammation in the esophagus, mild chronic
inactive gastritis, mild-moderate chronic inflammation
in the duodenum, focal mild increased intraepithelial
lymphocytes, and no evidence of Helicobacter pylori.
During the hospitalization, the patient’s mother noted
a change in urine color. Urinalysis showed RBC=50-60/
HPF, white blood cells (WBC)=30-40/HPF, specific gravity
(5G)=1.025, blood=2+, protein=3+, dysmorphic RBC=7%
(normal range: Under 20%). A 24-h urine test was also
performed, and its results were as follows: Urine vol-
ume=800 mL, protein=1488 mg, creatinine=258 mg/
day, and protein (mg/kg)=106.2 mg/kg. A nephrology
consultation was requested for the patient with this
clinical presentation, and the patient was subsequently
referred to the Nephrology Department. Shortly there-
after, he developed non-blanching red maculopapular
skin lesions on both lower legs, with a history of arthral-
gia in recent months; based on this complaint, a rheu-
matology consultation was requested for the patient.
The rheumatologists stated that given the combination
of hematuria, purpura on both legs, abdominal pain,
and history of arthralgia, a differential diagnosis of HSP
or IgA vasculitis was considered. Additionally, due to the
presence of proteinuria and hematuria, other etiologies
of glomerulonephritis were also suspected. Accordingly,
additional serological, immunological, viral, and coagu-
lation tests were performed, all of which returned nor-
mal results (anti-double-stranded DNA antibody=8.15,
antinuclear antibody <1/40, complement component
4=40 [normal range 9-36], total hemolytic complement
[CH50]=112 [normal range 51-150], international nor-
malized ratio=1, prothrombin time=12 s, partial throm-
boplastin time=30 s, white blood cell count=17800/uL,
hemoglobin=11 g/dL, and platelet count=705000/pL).
Renal ultrasound revealed a right kidney measuring 82
mm and a left kidney measuring 80 mm, which is larger
than the normal range for the patient’s age.
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The patient had a medical history of allergic rhinitis,
with no family history of hematuria or kidney disease.
His only prior surgery was an appendectomy. On ad-
mission, he weighed 14 kg, and his vital signs, including
blood pressure, were within normal limits. Physical ex-
amination was unremarkable except for maculopapular
rashes on the lower limbs and occasional arthralgia.

Treatment and follow-up

After a week, due to the lack of response to the 2 mg/
kg/day oral prednisolone dose for proteinuria, the pa-
tient received three 15 mg/kg/day doses of pulse corti-
costeroids over three days because of the continuous of
severe proteinuria (the results of the 24-h urine test be-
fore starting the pulse corticosteroid treatment: Urine
volume=500 mL, protein=4455 mg, creatinine=260 mg/
day, protein (mg/kg)=318.2 mg/kg). Since this treat-
ment was effective in reducing the patient’s proteinuria,
he was discharged with a prescription for enalapril (0.2
mg/kg/day) and prednisolone (2 mg/kg/day).

Approximately 60 days later, following a tapering in the
corticosteroid dose and after the patient experienced a
common cold, hematuria reoccurred, as indicated by the
urine analysis (RBC=many, protein=2+, blood=3+). Based
on recurrent episodes of hematuria, proteinuria, and low-
er and upper respiratory tract infections, the possibility of
lupus or anti-neutrophil cytoplasmic antibody—associated
vasculitis (ANCA)-associated vasculitis was considered
for the patient. Therefore, additional tests were ordered,
yielding normal results: C3=1.42, C4=0.35, CH50=0.87,
cytoplasmic ANCA=0.15, perinuclear ANCA=0.12, blood
urea nitrogen=15.4, creatinine=0.61. The normal level of
C3 supported the likelihood of HSP and TBMD and ruled
out the diagnosis of diseases such as lupus or ANCA-asso-
ciated vasculitis. The indication for biopsy was made for
the patient at this time, but due to the lack of consent
from the parents, the patient was discharged with enala-
pril (0.2 mg/kg/day) and prednisolone (2 mg/kg/day).

Urine analysis was performed during follow-up vis-
its whenever urine discoloration was reported, par-
ticularly after upper respiratory infections. The results
consistently indicated hematuria with proteinuria:
RBC=20-25/HPF, WBC=3-5/HPF, SG=1.013, blood=2+,
protein=2+. At this time, given the patient’s clinical pre-
sentation, particularly recurrent hematuria triggered by
upper respiratory infections, IgA nephropathy was also
considered apart from IgA vasculitis. In the intervals
between infections, when there was no complaint of
urine discoloration, the patient’s urinalysis results were
nearly normal.
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Finally, 23 months after the patient’s initial hospital-
ization, a renal biopsy was performed due to persistent
recurrent hematuria, especially following upper respira-
tory infections and episodes of sinusitis lasting 3—5 days.

Based on the pathological results, the light microscopy
findings were nearly normal, with no evidence of global
or segmental sclerosis in the glomeruli (Figures 1A, 1B,
1C and 1D). The immunofluorescence results were nega-
tive (Figure 1E), and the electron microscopy study dem-
onstrated global thinning of the GBM with an average
thickness of 170 nm (Figures 1F). As the GBM thickness
was at the lower limit of normal, a diagnosis of TBMD
was established. Since the results of the biopsy, includ-
ing electron microscopy and immunofluorescence stud-
ies, especially the absence of IgA sediment, ruled out the
diagnosis of HSP in this case, the patient’s prednisolone
and enalapril were tapered and eventually discontinued.

Discussion

We diagnosed a patient with TBMD based on biopsy
findings. The patient presented with recurrent macro-
scopic hematuria triggered by upper respiratory infection
or sinusitis, accompanied by atypical manifestations such
as purpura-like lesions, nausea, vomiting, and abdominal
pain. Urinalysis revealed hematuria with mild to moder-
ate proteinuria. Despite these atypical presentations that
resembled IgA vasculitis, the characteristic feature of
TBMD is intermittent asymptomatic microscopic hema-
turia [6]. Nonetheless, the patient’s normal renal func-
tion and blood pressure supported the diagnosis.

TBMD is the leading cause of persistent glomerular
bleeding in both children and adults, affecting at least
1% of the population. Individuals with TBMD typically
experience hematuria, minimal proteinuria, normal
kidney function, a consistently thinned GBM, and often
have a family history of hematuria. The condition gener-
ally follows a benign clinical course [2]. In most cases,
TBMD results from a defect in type IV collagen, a key
structural component of GBM. This disorder arises from
mutations in the COL4A3/COL4A4 genes, which are re-
sponsible for producing the a3-a4 chains of collagen
[5]. The GBM is delicate and prone to damage by pro-
teases, leading to temporary, localized ruptures of the
membrane. These ruptures in the glomerular filtration
barrier enable RBCs to leak from the capillary space into
the Bowman space of the glomerulus that resulting in
hematuria [7, 8]. Approximately two-thirds of individu-
als with TBMD have at least one affected family mem-
ber with hematuria when five relatives are screened,
following an autosomal dominant inheritance pattern.
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(A)

(D)

Figure 1. Renal biopsy findings

(B)

(E)
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Note: A) Hematoxylin and eosin—stained section with an adequate number of glomeruli and normal appearing glomeruli; no interstitial
inflammation, fibrosis, or tubular atrophy is observed (x100); B), C), D) On hematoxylin and eosin—stained section, trichrome and Periodic
acid-Schiff stains, mild and segmental mesangial hypercellularity in some glomeruli is seen (x400), with no other pathological findings; E)
Immunofluorescence study revealed negative staining for all immunoglobulins and complements; F) Electron microscopy study revealed

thinning of GBM (170-180 nm thickness; x2800).

However, one-third of individuals with TBMD have no
family history of hematuria. This can be attributed to ge-
netic factors such as de novo mutations or incomplete
penetrance, which may explain the absence of a posi-
tive family history in this patient [2].

The initial diagnostic evaluations of patients with he-
maturia include urinalysis, microscopic examination of
urinary sediment, and laboratory assessment of renal
function. In our case, urine analysis revealed hematu-
ria accompanied by proteinuria. In patients with TBMD,
if proteinuria is detected on dipstick testing, it should
be quantified using the urine protein-to-creatinine ra-
tio [9]. Renal biopsy remains the definitive diagnostic
method for TBMD and was warranted in this case due
to the presence of atypical and extra-renal manifesta-
tions, including purpura-like lesions, recurrent mac-
roscopic hematuria, and proteinuria. The light micro-
scopic appearance of the renal biopsy in TBMD is nearly
normal, with only mild mesangial cell proliferation and
slight matrix expansion [2]. Immunofluorescence find-
ings are typically negative. Electron microscopy is the
most important part that reveals a uniform thinning of
the GBM. Additionally, GBM thickness varies with age,

gender, methods of tissue preparation, and measure-
ment method. However, the World Health Organization
(WHO) has proposed a diagnostic threshold of 180 nm
for children aged 2 to 11 years [5]. In this patient, patho-
logical findings demonstrated a global thinning of 170
mm of GBM with an almost normal appearance under
light microscopy. The combined use of electron micros-
copy and immunohistochemical analysis enhances both
the sensitivity and specificity for diagnosing TBMD [5].

As previously mentioned, the main presentation of
this patient was recurrent macroscopic hematuria, par-
ticularly after every URI. While microscopic hematuria
is a hallmark of TBMD, macroscopic hematuria occurs
in only 34% of pediatric TBMD cases, typically follow-
ing exercise or infection [2]. Gross hematuria can some-
times be accompanied by flank pain [5]; however, this
has not been reported in pediatric cases [2], including
in our patient. Proteinuria is observed in only 6% of chil-
dren with TBMD and is usually <500 mg/day [2], which
does not align with the levels seen in our patient. No-
tably, significant proteinuria in TBMD may result from
secondary glomerulosclerosis or other superimposed
glomerular lesions [10], though no evidence of sclero-
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sis was found in this patient’s renal biopsy. TBMD is not
associated with extra-renal manifestations and does
not present with high-tone sensorineural hearing loss,
anterior lenticonus, or dot-and-fleck retinopathy, which
are characteristic of Alport syndrome, another inherited
disorder affecting the GBM. Although hypercalciuria,
hyperuricosuria, and nephrolithiasis have been report-
ed in TBMD, these associations remain unconfirmed
[11], and our patient exhibited none of these features.
The presence of maculopapular rashes, alongside he-
maturia, initially raised suspicion for HSP or IgA vasculi-
tis; however, the recurrent disease course and frequent
relapses were inconsistent with that diagnosis. There-
fore, to reach a diagnosis, we performed a biopsy, and
the negative immunofluorescence findings regarding
IgA deposition were against the diagnosis of HSP. Most
individuals with TBMD maintain normal renal function,
but proteinuria and hypertension are key risk factors for
potential renal impairment [12].

One of the most critical differential diagnoses for
TBMD is IgA nephropathy, which occurs more fre-
quently in males and is typically characterized by
fluctuating urinary RBC counts, manifesting as mac-
roscopic hematuria during infections and microscopic
hematuria between episodes. IgA nephropathy is also
commonly associated with proteinuria exceeding 500
mg/day and progressive renal impairment, whereas
TBMD typically does not present with such progres-
sion. Furthermore, unlike TBMD, IgA nephropathy is
not typically associated with a positive family history
of hematuria [2]. In our case, the recurrence of hema-
turia following each URI and the absence of a family
history were suggestive of IgA nephropathy. Henoch-
Schoenlein, also known as IgA vasculitis, and IgA ne-
phropathy are at two ends of a spectrum of diseases
that were considered during the diagnostic process.
The absence of characteristic Henoch-Schoenlein skin
rashes during the relapses of the disease in this case,
along with the recurrence of hematuria following each
cold, shifted our diagnosis from IgA vasculitis to IgA
nephropathy. Interestingly, studies have reported IgA
nephropathy coexisting with TBMD in 2% to 39% of
cases, suggesting a higher-than-random association.
However, patients with both TBMD and IgA nephropa-
thy do not appear to have a higher risk of proteinuria,
hypertension, or renal impairment compared to those
with isolated IgA nephropathy [2].

Currently, there is no specific, evidence-based man-
agement strategy for TBMD [13]. Most patients with
isolated microscopic hematuria have a benign clini-
cal course and do not require any specific therapy [5].
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Once diagnosed, management involves regular clinical
monitoring for the onset of hypertension, including rou-
tine blood pressure assessments. Laboratory follow-up
should include serum creatinine, blood urea nitrogen
levels, and urinalyses with urine protein-to-creatinine
ratio measurements to monitor renal impairment and
proteinuria progression. These routine evaluations can
be performed by the primary care provider, with spe-
cialist referrals as needed every 1 to 2 years [2].

For our patients’ follow-up, urinalysis was conducted
whenever urine discoloration was observed, especially
after URI. Additionally, serial ultrasounds were per-
formed to assess kidney size and any abnormal findings.
If proteinuria or hypertension develops, in addition to
lifestyle modifications, pharmacological therapy, involv-
ing the use of the maximum tolerated doses of renin-
angiotensin-system inhibitors, such as angiotensin-
converting enzyme inhibitors or angiotensin receptor
blockers, is recommended [6]. In this case, enalapril was
prescribed as an angiotensin-converting enzyme inhibi-
tor due to its superior potency, longer duration of ac-
tion, and potentially improved safety profile compared
to alternatives such as captopril [14].

Conclusion

This case highlights the importance of considering
TBMD in pediatric patients presenting with recurrent
macroscopic hematuria, particularly following URI. Al-
though TBMD is often benign, it may present with atypi-
cal features and can be associated with proteinuria,
necessitating careful evaluation. Differentiation from
HSP, IgA nephropathy, and other glomerular diseases
is crucial to ensure appropriate management. Given its
hereditary nature, a comprehensive family history and
genetic assessment should be considered. Long-term
follow-up is essential for monitoring renal function,
proteinuria progression, and managing hypertension,
thereby preventing potential complications.

Study limitations

In this study, we did not encounter significant limita-
tions. The only issue was the necessity of obtaining fam-
ily consent for the kidney biopsy of the child, which, due
to sensitivities and the family’s reluctance, was delayed
for approximately 20 months, disrupting the patient’s
diagnosis and treatment course.
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