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CASE OF THE WEEK 12
CLINICAL HISTORY:
A seven year old female presented with episodes of recurrent gross hematuria noted since
last 1 1/2 months. No vision/ hearing impairment. History of renal disease in male sibling
(elder brother) who died at the age of 10 years. No other details available. Parents
asymptomatic but not evaluated.

EXAMINATION:
No pedal edema, normotensive, systemic examination normal.

INVESTIGATIONS:
Urine Albumin 2+, RBC 25-30/hpf
24 hours urinary protein 2000 mg
Hematological profile- within normal limits
Urea: 16 mg% (5.7 mmol/L), Creatinine 0.7 mg% (61.8 mol/L)
ANA, anti-ds DNA, HBsAg/HCV/HIV: Negative
Serum complement (C3 and C4) levels -Normal
Audiometric and ophthalmoscopic examination- no abnormalities detected

CLINICAL IMPRESSION: ? IgA nephropathy, ?? Hereditary nephritis

A renal biopsy was performed.

HISTOPATHOLOGY
Biopsy revealed 18 glomeruli, 11 of which showed variable increase in mesangial cellularity.
No segmental sclerosis or capillary wall thickening was noted. The tubulo interstitium was
well preserved with a single focus of interstitial foam cell infiltrates. Mild focal interstitial
fibrosis – tubular atrophy was noted (< 5%). The blood vessels were unremarkable.

The complete DIF panel was negative (all immunoglobulins, light chains, fibrin, C3 and C1q)

On ultrastructural examination, significant glomerular basement membrane (GBM)
abnormality was noted with variable thick and thin areas, rarefactions and lamellations, along
with the characteristic ‘festooning’ of the outer surface of the GBM. This was associated with
secondary focal foot process effacement. No electron dense deposits were identified.

DIAGNOSIS:

Alport’s disease/syndrome

DISCUSSION
Alport’s syndrome was first described in 1927 by Cecil Alport [1] who described the male
predilection for the disease : ‘ Male members of a family tend to develop nephritis and
deafness and as a rule do not survive, females have deafness and haematuria and live till old
age’.
It is a primary basement membrane disorder arising from mutations in genes encoding
α3/α4/α5 of the type IV collagen family [2]. The most common inheritance pattern is X linked
(XLAS) seen in 80 % cases, where the mutation is in the α5 chain; followed by autosomal
recessive inheritance (ARAS) seen in
15% cases with mutations in the α3/α4 chains. Rarely autosomal dominant inheritance is
noted (ADAS).

Clinical presentation
Gross or microscopic hematuria is the most common and earliest manifestation. Microscopic
hematuria is observed usually in the first few years of life in all males and in 95% of females.
Like IgA nephropathy, approximately 60-70% of patients experience episodes of gross
hematuria, often precipitated by upper respiratory infection, during the first 2 decades of life.
Proteinuria is usually absent in childhood but eventually develops. Proteinuria usually
progresses with age and can be in the nephrotic range in as many as 30% of patients.

Sensorineural hearing loss is never present at birth. Usually, hearing loss becomes apparent
by late childhood or early adolescence, generally before the onset of renal failure. Hearing
impairment is always associated with renal involvement. Some families with AS have been
found to have severe nephropathy without hearing loss. Anterior lenticonus is a
pathognomonic feature if found. Not present at birth, but it develops and worsens with
increasing age. It occurs in approximately 15-20% of AS patients.

Diagnosis
Ultrastructural features are characteristic. Inheritance pattern determination can be done by
pedigree analysis and by immunofluorescence staining of the collagen chains on the kidney
biopsy [2,3]
(Remember GBM contains α3 α4 α5 , Bowmans capsule contains α5 α5 α6 !)
•

Loss of α5 with co existent loss of of α3 α4 in GBM in males. Reduced or discontinous
distribution in females. Associated with loss of α5 in Bowmans capsule – XLAS

•

Loss of α3 α4 with coexistent loss of α5 in GBM, but Bowmans capsule α5 is preserved
– ARAS

Female Alport’s
XLAS males have a good genotype-phenotype correlation. Most COL4A5 mutations are small
and include missense mutations, splice-site mutations, and small deletions where renal failure
and deafness occur after 30 years of age (adult form) Approximately 20% of the mutations
are major rearrangements at the COL4A5 locus (i.e., large deletions, reading frame shifts, etc)

in which patients are symptomatic before the age of 30 (juvenile form). Ninety percent of
males reach ESRD by 40 years.

XLAS females have variable clinical presentations with poor genotype- phenotype correlation
[4]. This can be explained by skewing of the X inactivation ratios, with increased silencing of
the normal allele resulting in skewing towards the mutant allele and a severe phenotype.
Risk factors for progression to ESRD in females are
•

Episodes of gross hematuria in childhood

•

Hearing loss

•

Nephrotic range proteinuria

•

Diffuse GBM lamellations seen on electron microscopy (EM).

European Community Alport Syndrome Concerted Action Study (2003) studied 195 families
with known COL4A5 mutations including 349 women and girls. Microscopic hematuria was
present in 95.5%, proteinuria in 75%. As with other renal diseases, the presence of proteinuria
was a significant risk factor for progression to ESRD (p<0.001) Hearing loss was present in
28%. By age 40, 12% of carriers had reached ESRD. By age 60, 30-40% of carriers had reached
ESRD [5].

Thus a substantial burden of disease is in women who were initially labeled ‘benign carriers’

XLAS females as kidney donors

The treatment of Alport’s syndrome is ultimately renal transplantation. ‘Mothers feel guilty of
transmitting the mutant allele to their sons and feel a moral responsibility to donate their
kidneys’. It is recommended that Alport heterozygotes be kidney donors of last resort
[4].Heterozygous females with proteinuria or hearing loss should be excluded from
consideration as kidney donors. Heterozygous females with isolated microscopic hematuria,
normal kidney function, normal blood pressure, and normal hearing can be considered only
after careful counseling about risks.
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