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• No consistent renal 

disease

• No consistent renal 

disease

• Pierson syndrome• Alport syndrome

• TBMN

• HANAC HAPPY



J.	Am.	Soc.	Nephrol.	15	(2004)	2514–2527.
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2

X

Heterozygous:	AD	TBMN	/AD	Alport

Homozygous:	AR	Alport	syndrome

X-linked	Alport	syndrome

COL4A1	mutations:	HANAC
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Ø 85% (?) of cases 

Ø Mutations in COL4A5 gene 

Ø Women are heterozygous 

Ø15% of cases

ØMutations in either 

COL4A3 or COL4A4 genes

ØFemales are severely 

affected (?) 

ØC/P identical to X-linked

ØWas 5% (now 20% by 

GSA)

ØHeterozygous mutations

in COL4A3 or COL4A4

ØDeterioration of KF 

slow

X-linked A.R. A.D.
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Heterozygous mutations in these genes could result in AD 

Alport which is less severe phenotype than AR Alport which is 

caused by homozygous or compound heterozygous mutations in 

these genes

2
Heterozygous:	AD	TBMN	/AD	Alport

Homozygous:	AR	Alport	syndrome

Nephron	Clin	Pract	2007;	106:c82-c88.
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Mutations in these genes can cause a spectrum of disease, 

ranging from TBMN to AD and AR forms of Alport syndrome

2
Heterozygous:	AD	TBMN	/AD	Alport

Homozygous:	AR	Alport	syndrome

Nephron	Clin	Pract	2007;	106:c82-c88.
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- GBM	protomers are	obligate	α3α4α5(IV)	heterotrimers

Reduced	levels	of	any	one	of	these	three	chains	➠ reduce	the	quantity	
of	protomer secreted	(TBMN)

Complete	absence	due	to	the	total	lack	of	one	of	these	chains	➠
more	severe	GBM	abnormalities	(Alport)

Exp Cell	Res.	2012	May	15;	318(9):	973–978HAPPY



Heterozygous females have a range of clinical findings due to 

lyonization, by which only one X chromosome is active per cell.

X-linked	Alport	syndrome

X

Nephron	Clin	Pract	2007;	106:c82-c88.
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α3α4α5(IV)	network	is	more	resistant	to	proteases	than	(α1)	2	
α2	network,	resulting	in	superior	stability

type IV collagen transitions 
during normal 

glomerulogenesis

No type IV collagen 
transitions in Alport 

syndrome
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Renal
Hematuria	(microscopic	or	
gross,	transient	or	persistent)
Proteinuria	(<10%	at	onset)
HTN
ESRD	(<30	y	for	♂ and	later	
for	♀)

C/P C/P

Hearing
Sensorineural	hearing	loss	
(later	in	life- earlier	in	male)
- May	affect	speech	in	♂
- Mild	in	♀(X- linked)
- Bilateral	inner	ear	
dysfunction	
- Early:	high	frequency

ocular	
Anterior	lenticonus	(may	be	
exclusive	to	Alport)
Retinopathy		(more	common)
Cornea	(recurrent	corneal	
erosions)

Others
leiomyomatosis (benign	
smooth	m.	overgrowth	in	
respiratory	and	GIT)
Aneurysms	(thoracic	or	
abdominal	aorta)

C/P C/P
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Anterior lenticonus

Anterior axial bulge

Retinopathy

Dot-and-fleck retinopathy
Leiomyoma esophagus
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Recurrent gross / persistent microscopic hematuria

Positive family history

CKD & sensorineural deafness / ocular findings

When to suspect

Renal	biopsy
- Longitudinal	splitting	of	lamina	densa

(diagnostic).
- Immunostaining	for	type	IV	collagen	in	

doubtful	cases

Skin	biopsy
- Less	invasive
- Immunostaining	using	monoclonal	Ab	to	

type	IV	collagen

Molecular	genetic	testing
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Genetic testing

To confirm diagnosis of Alport syndrome

To exclude TBMN in individuals with persistent hematuria

To identify the mode of inheritance (risk of renal failure for other family members)

To enable early prenatal diagnosis for females at risk of an affected pregnancy

Molecular	genetic	testing
- Non-invasive	&	extremely	accurate
- Next	generation	sequence	analysis
- Either:	pathogenic	mutation	in	the	COL4A5	

gene	or	two	pathogenic	COL4A3 or COL4A4	
mutations

JASN	2013;	24(3):364-375
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Goals

Ø Monitoring for microalbuminuria and proteinuria as soon as the diagnosis of Alport 

syndrome is made (every 6-12 mo).

Ø ACEI is initiated when patients develop proteinuria defined as a Uprot/Ucr >0.2

Ø Supportive measures to prevent and treat complications of CKD.

Ø Renal Tx. (? Anti-GBM Ab disease) / dialysisHAPPY



ACEI/ARB

- Start	ACEI	even	before	proteinuria	in	males	(X-linked)

- Failure	of	ACEI	to	reduce	proteinuria	➩ add	ARB

Post	Tx.	Anti-GBM	Ab	disease

- The	majority	of	cases	in	males	(females	are	heterozygous)

- Mostly	in	1st year	following	Tx.

- Dx:	indirect	I/F	in	allograft	biopsy

- TTT:	plasmapheresis	+	immunosuppressives

Pediatr	Nephrol	2016;	31(1):67-72 HAPPY



Ø TBMN affects 1% of the population 

Ø It is ch.ch. by hematuria (sometimes microalbuminuria), normal BP, normal renal 

function.

Ø Pathology: diffuse thinning of GBM. 

Ø TBMN usually represents the carrier state for AR Alport syndrome, and 

inheritance is AD.
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Alport	syndrome TBMN
Family	H. Positive	(renal	failure) Positive	(NO	renal	failure	except	..)

C/P Hearing	/	ocular	/others Only	hematuria	(?)

GBM	appearance Diffuse	lamellation Diffuse	thinning	(no	lamellation)

GBM	collagen	IV	
composition

Lacking collagen IV ∝3 and ∝5	
chains	

Normal collagen IV ∝3 and ∝5	
chains	

Genetic	testing mutation	in	the	COL4A5	gene	or	two	
pathogenic	COL4A3 or COL4A4	
mutations

NO	COL4A5	gene	mutation
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Persistent glomerular hematuria + normal Ur. Protein + normal BP + normal KFT 

Positive family history of glomerular hematuria 

Absence of any of clinical features of ALPORT SYNDROME

How to diagnose TBMN

Absent family history of ALPORT or RENAL FAILURE 

JASN	2013;	24(3):364-375
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Renal biopsy is required ONLY where features are atypical or if you can 
not exclude Alport syndrome

JASN	2013;	24(3):364-375
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What	r	the	indications	of	biopsy?

- Atypical	forms

- In	case	of	kidney	donation

- Marriage	from	individual	with	hematuria

- Insurance	issues HAPPY



Ø Very rare
Ø AD inheritance due to mutation in COL4A1 

Angiopathy
-Affects	several	parts	of	the	body
-Retinal	artery	tortuosity	&	hge.	is	
the	commonest	 Nephropathy

-Uni/Bilateral	renal	cysts
-E/M: irregular	thickening,	splitting	
in	multiple	layers
- C/P	hematuria

Aneurysm
- Intracranial
-May	burst	>>	ICHgeMuscle	cramps

-Starts	early	in	childhood
-⤊ creatine kinase… unexplained

NEJM	2007;	357:2687-95
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• No consistent renal 

disease

• No consistent renal 

disease

• Pierson syndrome• Alport syndrome

• TBMN

• HANAC HAPPY



Ø 5 ⍺, 4 𝛃 and 3 𝞬 chains assemble at LCC

Ø LN domain initiates basement membrane 

formation.

Ø LG domain contains binding sites for cell 

surface receptors.
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Ø AR rare disorder (homozygous or compound heterozygous)

Ø Mutation in LAMB2 gene encoding 𝛃 chain of laminin (high levels in the GBM, 

synaptic basal laminae and basement membranes of the eye)

- Congenital	NS	(diffuse	mesangial	sclerosis)
- Microcoria
- Hypotonia &	psychomotor	retardation	(not	in	all)	

- Onset	of	proteinuria	precedes	podocyte	abnormalities.
- Mechanisms	of	glomerular	injury	are	complex,	likely	involving	

1ry changes	in	the	GBM,	activation	of	2ry injury	pathways

Nat Clin Pract Nephrol 2008 Jan;4(1):24-37
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ØRPGN	(AKI)	with	urinalysis	
(proteinuria	&	hematuria)

Ø Pulmonary	hge.	(dyspnea,	cough	
&	hemoptysis)

ØAbsent	systemic	features	(e.g.	
fever,	wt loss,	arthralgia)	w	may	
suggest	vasculitis	

ØOnly	renal	involvement	may	
occur

ØAnti-GBM	Ab	either	in	serum	
or	kidney	(should	be	suspected	in	
any	patient	with	RPGN)HAPPY



Crescentic GN I/F: anti-GBM AbHAPPY



GBM structure

Acquired disorders (Goodpasture disease)HAPPY



Mutations in COL4A3 or COL4A4 genes result in any of these disorders 
EXCEPT:

a) XL Alport syndrome

b) AD Alport syndrome

c) AR Alport syndrome

d) TBMN
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Which of the following BEST describes TBMN?:

a) Positive family history

b) No proteinuria

c) Normal kidney functions

d) No COL4A5 gene mutation
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The  principle target for Anti-GBM Ab is :

a) NC1 domain of ⍺1 chain

b) NC1 domain of ⍺2 chain

c) NC1 domain of ⍺3 chain

d) NC1 domain of ⍺4 chain
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