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Abstract

We report a case of a 48-year-old male who presented with hematuria
of at least 10 years, and has a daughter with hematuria as well. The
patient has a history of degenerative hearing loss, decreased vision
and cataract formation, but no diabetes, hypertension or proteinuria.
A full serology and urology workup was negative for any abnormal-
ity. A kidney biopsy for the patient revealed a diagnosis of Alport
syndrome but was unable to rule out thin basement membrane dis-
ease. The biopsy was inconclusive in making the diagnosis but the
patient’s clinical presentation led to the diagnosis of Alport syndrome.
The patient’s 10-year-old daughter also has hematuria with no clear
etiology but now can subsequently be anticipatorily managed for Al-
port syndrome progression. Due to the rarity of the disease, diagno-
sis is often missed or delayed by primary care providers especially
when no associated proteinuria has yet developed. This can lead to
confusion and misdiagnosis with thin basement membrane disease, a
generally benign hematuria without kidney failure progression. Ad-
ditionally, biopsy can be inconclusive in these patients, relying on the
physician’s history and physical examination findings to diagnose. It
is important to appropriately diagnose Alport syndrome not only to
manage the patient’s rate of kidney failure progression but also allow
for a higher degree of suspicion, screening and intervention in the pa-
tient’s family members. Both the inconclusive nature of kidney biop-
sies and the usefulness of diagnosis for family member screening are
often overlooked in medical literature but are explored in this case.
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Introduction

Hereditary nephritis or Alport syndrome is a rare inherited pro-
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gressive glomerular disease caused by mutations in the genes
encoding the alpha-3, alpha-4, and alpha-5 chains of type IV
collagen found in various basement membranes including the
kidney, eye, and cochlea [1, 2]. Alport syndrome usually pre-
sents with hematuria, proteinuria, progressive renal failure,
ocular abnormalities, and sensorineural hearing deficits. It is
a rare disease, with a prevalence of 1 in 50,000 live births [3].
Alport disease often presents before 10 years of age with gross
hematuria and occasionally subsequent to an upper respiratory
infection [4]. Males are affected more than females as the pri-
mary mode of inheritance is X-linked, but autosomal recessive
and autosomal dominant variants exist as well. With time, pro-
teinuria and hypertension develop which lead to progressive
renal insufficiency and end-stage kidney disease often between
the ages of 16 and 35 years in the X-linked or autosomal re-
cessive variants, but can be more indolent in the autosomal
dominant type, leading to renal failure between the ages of 45
and 60 years [1, 5].

Thin basement membrane disease also presents with he-
maturia and often early in childhood. However, it has a gener-
ally autosomal dominant inheritance pattern and tends to be
non-progressive with minimal proteinuria and normal renal
function [6].

Differentiating between thin basement membrane disease
and Alport syndrome can often be made with a kidney biopsy;
however, in our case the biopsy was inconclusive.

Case Report

We report a case of a 48-year-old Caucasian male who pre-
sented with right-sided flank pain and hematuria. The patient
described the hematuria as being persistent for greater than 10
years, while the right-sided flank pain was more acute, pro-
gressing over the last week, sharp in character, and without
radiation. On taking the patient history, there was no notable
dysuria, but he did have increased urinary frequency and noc-
turia. The patient’s history additionally revealed progressive
hearing loss over several years along with decreased vision
and cataract formation. Notably, the patient did not have type
2 diabetes, hypertension, or proteinuria. Blood work for the
patient including complete blood count and a basic metabolic
panel was normal, and extensive serology and urology workup
to rule out other causes of hematuria was negative. A renal ul-
trasound showed normal appearing kidneys bilaterally. Based
on the clinical presentation of the patient, a kidney biopsy was
recommended to which the patient agreed as his 10-year-old
daughter had worsening of her hematuria, and if he did have
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Table 1. Alport Syndrome and Thin Basement Membrane Comparison

Thin basement membrane disease

Alport syndrome

Presentation Hematuria, proteinuria, renal failure,
ocular deficits, and hearing deficits

Prevalence 1 in 50,000 live births

Biopsy finding Thickening, fraying, and lamination of the
glomerular basement membrane

Genetics Mutation in type IV collagen genes

Inheritance pattern Mostly X-linked
Prognosis

Treatment

Poor due to development of end stage kidney disease

Based on manifestations including: ACE inhibitors

Hematuria, and occasional mild proteinuria

1in 11 - 19 live births

Thinning of glomerular basement membrane from
300 - 400 nm in normal subjects to 150 - 225 nm

Mutation in type IV collagen genes
Mostly autosomal dominant
Good due to the hematuria being mostly benign

No treatment required generally

for proteinuria, renal transplantation for end stage
kidney disease, and routine treatment for hypertension,
sensorineural hearing loss and ocular abnormalities

Alport syndrome, his daughter may be able to better manage
her disease progression.

The CT scan guided native kidney biopsy for the patient
revealed normal glomeruli by light microscopy but showed
significant segmental glomerular basement membrane thin-
ning and thickening on electron microscopy (Fig. 1), sugges-
tive of Alport syndrome. Immunofluorescence histology of
nine glomeruli showed no segmental or global sclerosis. Col-
lagen IV staining showed preserved linear alpha-5 staining of
the glomerular basement membranes and neighboring tissue
(Fig. 2), suggesting either normal kidney architecture or thin
basement membrane disease.

Discussion

Hereditary nephritis (or Alport syndrome) is an inherited form
of progressive glomerulonephritis. The disease is often associ-
ated with ocular and hearing deficits generally before the age
of 20 years. In the case of the ocular abnormalities, they in-
clude dot-and-fleck retinopathy (most common), anterior lenti-
conus or posterior polymorphous corneal dystrophy [7]. In ad-
dition, patients, especially male, often develop hearing deficits
that start in the high frequency range and progress over time

to include lower frequencies such as those of conversational
speech. Renal manifestations of Alport syndrome often ini-
tially start as asymptomatic persistent microscopic hematuria
that progresses to episodic gross hematuria. Serum creatinine
and blood pressure tend to remain normal in early childhood
for these patients, and slowly develop into proteinuria, hyper-
tension and progressive renal insufficiency terminating in end-
stage kidney disease generally between the ages of 16 and 35
years [5]. Though female patients generally have less severe
manifestations of Alport syndrome, in those with recurrent
gross hematuria, proteinuria, and hearing loss, it is associated
with more severe renal dysfunction and an earlier end-stage
renal disease progression. Additional clinical associations re-
ported with Alport syndrome include leiomyomas and arterial
aneurysms of the thoracic and abdominal aorta [8, 9].

Alport syndrome is a rare disease, with an estimated prev-
alence of about 1 in 50,000 live births and accounts for ap-
proximate 3% of children and 0.2% of adults with end-stage
renal disease [10]. It arises from mutations in genes encoding
the alpha-3, alpha-4, and alpha-5 chains of type IV collagen
found in various basement membranes including the kidney,
eye and cochlea. Transmission of Alport syndrome can be X-
linked, autosomal dominant, or autosomal recessive. X-linked
transmission from mutations in the COL4AS gene on the X

Table 2. Staining for Alpha-3 and Alpha-5 Chains of Collagen IV in Thin Basement Membrane Disease (TBMD) and Alport

Syndrome Variants

Alpha-3 chain of collagen IV

Alpha-5 chain of collagen IV

GBM BC TBM GBM BC TBM EBM
Normal/TBMD + + + + + + +
Alport variants
X-linked carrier Discont Discont Discont Discont Discont Discont Discont
X-linked male - - - = - - -
Autosomal recessive - - - - + + +

GBM: glomerular basement membrane; BC: Bowman capsule; TBM: distal tubular basement membrane; EBM: epidermal basement membrane.
“Discont” indicated a mosaic pattern or discontinued staining. Infrequent exceptions have been noted on renal biopsies for BC, TBM, and EBM
in autosomal recessive Alport variants [1, 2]. Reproduced from Reference [13].
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Figure 1. Electron microscopy showing significant segmental glomerular basement membrane thinning alternating with segmen-

tal thickening and lamellations suggestive of Alport syndrome.

chromosome accounts for the majority of patients. Meanwhile,
the autosomal dominant variant caused by heterozygous muta-
tions in the COL4A3 and COL4A4 genes accounts for about
25% of Alport patients, and the autosomal recessive variant
caused by genetic defects in COL4A3 or COL4A4 genes ac-
counts for the remaining 15% of Alport patients [11].

By contrast, thin basement membrane disease is also an
inherited disorder that presents with hematuria, but is often
benign without progressive renal insufficiency. Additionally,
thin basement membrane disease does not produce proteinuria
or have the hearing or ocular deficits often seen with Alport
syndrome. It is also far more common with an estimated preva-
lence of about 1 in 11 - 19 and primarily has an autosomal
dominant inheritance pattern [12]. Refer to Table 1 for a brief
comparison between thin basement membrane disease and Al-
port syndrome. Table 2 [13] shows the staining pattern for col-
lagen IV in thin basement membrane disease in comparison to
the different variants of Alport syndrome. In Alport syndrome
discontinuation of staining in various basement membrane ar-
eas including glomerular basement membrane, bowman cap-
sule, and distal tubular basement membrane can often be seen,
particularly in the case of the glomerular basement membrane.
In the case presented here, the staining showed a preserved
linear alpha-5 staining (Fig. 2) which is seen in thin basement
membrane but generally not seen in Alport syndrome. How-
ever, infrequent exceptions have been noted in the autosomal
recessive variant of Alport syndrome [1, 2].

The classical presentation for Alport syndrome is in a
young adult or teenage male with hematuria, and some degree
of ocular abnormalities and hearing deficits. Additionally, pa-
tients tend to have a family history of hematuria associated

with proteinuria, renal failure, deafness, and vision problems.
This makes evaluation of the patient’s family members for he-
maturia vital as it may lead to early diagnosis. Early detec-
tion of Alport syndrome is very important; although there is no
currently available treatment that fully reverses the disorder,
there exist multiple methods that help slow down glomerular
sclerosis and development of renal failure.

Though immunohistochemistry and immunofluorescence
studies to identify the COL4A3, COL4A4, and COL4AS pro-
teins in the glomerular basement membrane can be helpful in
confirming the diagnosis, they can also be normal in some pa-
tients with Alport syndrome, especially in those who present
with milder variants as was seen in this patient’s case. Con-
sequently, it can lead to a biopsy diagnosis of thin basement
membrane disease or normal instead of Alport syndrome. This
emphasizes the importance of the clinical presentation as often
diagnosis is based on the disease progression and presenting
symptoms and not on the biopsy results exclusively. Biopsy
results can still often confirm a diagnosis of Alport syndrome
but may also be inconclusive as in this case. Symptomatic
presentations including hearing deficits, hematuria, and visual
abnormalities as well as pertinent family history including
family members with Alport syndrome or hematuria and pro-
teinuria are key in helping guide diagnosis and treatment for
the patient.

Conclusion

Alport syndrome is a rare inherited form of progressive glo-
merulonephritis that is often associated with hematuria, ocular

Figure 2. Preserved linear alpha-5 staining of the glomerular basement membranes, Bowman'’s capsule and distal tubular base-
ment membranes suggestive of normal architecture or thin basement membrane disease.
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