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Delayed Diagnosis of Alport Syndrome Without Hematuria
Chen Yin-Yin,1 Peng You-Ming,2 Liang Yu-Mei1

Alport syndrome is a progressive hereditary disease caused by 
mutations in the genes encoding type IV collagen. Persistent 
microscopic hematuria is the hallmark of Alport syndrome, 
occurring in almost all boys according to previous reports. We 
report the case of a 20-year-old man presented with proteinuria 
but no hematuria that was initially misdiagnosed with refractory 
nephrotic syndrome and was eventually diagnosed with Alport 
syndrome following kidney and skin biopsy. During the follow-
up period, he experienced a rapid progression to end-stage renal 
disease. Timely diagnosis of Alport syndrome is important, because 
patients may benefit from early intervention and avoid suffering 
from unnecessary nephrotoxic drug use.
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INTRODUCTION
Alport  syndrome is  a  disease caused by 

mutations in the genes encoding type IV collagen. 
Hematuria is the hallmark of Alport syndrome, 
occurring in almost all of the boys with X-linked 
Alport syndrome and autosomal recessive Alport 
syndrome.1 We here report a boy who suffered from 
delayed diagnosed of Alport syndrome because of 
the absence of hematuria and had juvenile-onset 
kidney failure.

CASE REPORT
A 20-year-old man was referred to our unit 

because of edema for 6 months. Urinalysis showed 
proteinuria (3+) and no erythrocytes from the 
onset of the disease. He was once diagnosed 

with refractory nephrotic syndrome at another 
hospital and was treated with prednisolone and 
cyclophosphamide. However, the response was 
unsatisfactory. There was no significant illness in 
the past. A review of family history revealed that 
his mother had hearing loss and proteinuria but 
no kidney impairment. 

T h e  p a t i e n t  h a d  g e n e r a l i z e d  e d e m a  o n 
examination. Workup revealed proteinuria of 4.6 
g/d but no hematuria. Slit lamp examination of 
the lens was normal. Audiography of the ears 
revealed mild sensorineural deafness. The light 
and immunohistochemical features of renal biopsy 
were suggestive of minimal change disease, but 
no focal segmental glomerulosclerosis (Figure). 
Electron microscopy showed alternating zones 

Left, Light microscopy showed minimal change disease, but no focal segmental glomerulosclerosis. Middle, Electron microscopy 
showed alternating zones of glomerular basement membrane thinning and thickening, splitting, or lamellation. Right, Diffuse podocyte 
foot process effacement was found. These morphologic findings led to the diagnosis of Alport syndrome.
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of glomerular basement membrane thinning 
and thickening, splitting or lamellation. Diffuse 
podocyte foot process effacement was found. 
These morphologic findings led to the diagnosis 
of Alport syndrome (Figure). Because of the 
absence of hematuria, the most common and 
earliest manifestation of Alport syndrome, skin 
biopsies was performed for prudential reasons, 
which showed interrupted staining for the α5(IV) 
chain. Hence, he was started on a benazepril-based 
regimen along with furosemidum and aweto. The 
patient achieved remission. However, the 1-year 
follow-up showed the patient rapidly progressed 
to chronic kidney failure (Table). 

DISCUSSION
To dtae, this is a rare case report of a patient 

with Alport syndrome without hematuria, whose 
immunostaining of skin biopsy specimens for 
α5(IV) showed a discontinuous staining pattern, 
meaning COL4A5 mutations, which suggests 
X-linked Alport syndrome. 

The machanisms of phenotype differences such 
as presenting hematuria or not are multifactorial.1 
In females X-inactivation has been suspected to be 
a reason for presentation variability.1,2 In mice, the 
X-inactivated is influenced by the X controlling 
element on the X chromosome.3 Humans do not 
have an X controlling element locus like the mouse; 
however, other genes are likely to play a similar 
role. In males, the clinical presentation is thought 
to related to mutant COL4A5 mRNA expression 
as well as other epigenetic regulation pathways.2 
In the absence of the usual collagen α3α4α5(IV) 
network, there may be substitution or compensation 
by (α1)2α2(IV) network and other matrix proteins. 
These components contribute to the glomerular 
filter by imparting appropriate barrier properties 

to the glomerular basement membrane, thereby 
attenuate hematuria.3 Macroscopic hematuria is 
fairly common in children with Alport syndrome, 
but tends to disappear with age. Thickening with 
age, glomerular basement membrane becomes less 
susceptible to rupture. 

In conclusion, although hematuria is nearly 
universal, the absence of microscopic hematuria 
cannot exclude male Alport syndrome. An early 
diagnosis is important to avoid missing a period 
during which the maximal benefit from intervention 
may be derived and avoid unnecessary nephrotoxic 
drug use.
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Date
Parameter March 2011 June 2011 September 2011 December 2011 May 2012

Blood urea nitrogen, mmol/L 14.7 17.3 20.2 19.8 26.2
Serum creatinine, µmol/L 212.8 266.3 379.1 559.4 623.4
Estimated glomerular filtration  

rate, mL/min/1.73 m2
38.0 30.4 21.3 14.4 11

Proteinuria 4+ 3+ 4.0 g/d 2+ 1+
Hematuria No No ≤ 1 cell/HPF No No

Follow-up Evaluations
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