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TYPE IV COLLAGEN NEPHROPATHY
WHEN RARE BECOMES COMMON



2Alport AC. Br Méd J 1927;1(3454):504. 



3Alport AC. Br Méd J 1927;1(3454):504. 

4 1. Hereditary familial or congenital nephritis is a definite entity, and the kidneys in these patients are 
more susceptible to damage by the toxin of an unknown organism […]

4 5. Deafness is a marked feature in nearly all these cases.[…]

4 6. The male members of a family tend to develop nephritis and deafness and do not as a rule survive. 
The females have deafness and haematuria and live to old age.[…]



4Williamson DAJ. Lancet 1961;278(7216):1321–3. 
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‘ALPORT’S SYNDROME’ – AN X-LINKED RECESSIVE (?) DISORDER

Barker DF, Hostikka SL, Zhou J, et al. Science 1990;248(4960):1224–7. 

RENAL
4 micro- and macroscopic hematuria
4 ESRD, mostly in adults, rarely in children

EXTRARENAL
4 high frequency sensorineural hearing loss
4 (anterior) lenticonus
4 aortic valve insufficiency and BAV?
4 aortic aneurysm/dissection?

GENETICS
4 COL4A5 hemizygous pathogenic variants
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THE COLLAGEN SUPERFAMILY

Blum SR. Cold Spring Harbor perspectives in biology 2011;3(1):a004978–a004978.
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TYPE IV COLLAGEN

Tryggvason K, Patrakka J. J Am Soc Nephrol 2006;17(3):813–22. 



RENAL
4 micro- and macroscopic hematuria
4 ESRD, mostly in adults, rarely in children

EXTRARENAL
4 high frequency sensorineural hearing loss
4 (anterior) lenticonus
4 aortic valve insufficiency and BAV?
4 aortic aneurysm/dissection?

GENETICS
4 COL4A5 hemizygous pathogenic variants
4 COL4A3/4 bi-allelic or digenic pathogenic variants

8

‘ALPORT’S SYNDROME’ – AN AUTOSOMAL RECESSIVE / DIGENIC DISORDER

Mochizuki T, Lemmink HH, Mariyama M, et al. Nat Genet 1994;8(1):77–81. 
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12Groopman EE, Marasa M, Cameron-Christie S, et al. New Engl J Med 2019;380(2):142–51.
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DIAGNOSTIC UTILITY OF EXOME SEQUENCING FOR KIDNEY DISEASE

Groopman EE, Marasa M, Cameron-Christie S, et al. New Engl J Med 2019;380(2):142–51.
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PREVALENCE ESTIMATES OF PREDICTED PATHOGENIC COL4A3-5 
VARIANTS IN A POPULATION SEQUENCING DATABASE

Gibson J, Fieldhouse R, Chan MMY, et al. Jasn 2021;32(9):2273–90.

COL4A5 
4 1:2320

COL4A3/4
4 1:106
4 ~ estimated prevalence of persistent hematuria and thin 

basement membrane nephropathy in normal donor kidney 
biopsy specimens

AR ALPORT SYNDROME
4 1:88,866

DIGENIC ALPORT SYNDROME
4 1:44,793
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DIAGNOSTIC UTILITY OF EXOME SEQUENCING FOR KIDNEY DISEASE

Groopman EE, Marasa M, Cameron-Christie S, et al. New Engl J Med 2019;380(2):142–51.
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HETEROZYGOUS PATHOGENIC COL4A3-5 VARIANTS AND FSGS
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SELECTED WORKS FROM 2024…
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(NON)CAUSAL ASSOCIATION?
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HETEROZYGOUS PATHOGENIC COL4A3-5 VARIANTS AND IGA NEPHROPATHY

Yuan X, Su Q, Wang H, et al. J Am Soc Nephrol [Internet] 2023;34(1):132–44.
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EFFECTS OF RARE KIDNEY DISEASES ON KIDNEY FAILURE: A LONGITUDINAL 
ANALYSIS OF THE UK NATIONAL REGISTRY OF RARE KIDNEY DISEASES COHORT

Wong K, Pitcher D, Braddon F, et al. Lancet 2024;403(10433):1279–89.

4 XLAS males n=412
4 XLAS females n=309

4 TBMN (COL4A3-4 heterozygotes?) n=165



THE PHENOTYPIC SPECTRUM OF COL4A3 HETEROZYGOTES

21Solanki KV, Hu Y, Moore BS, et al. Kidney Int Rep 2023;8(10):2088–99.

p.Gly695Arg
4hematuria OR 9.5 (95% CI: 6.32, 14.28)
4kidney failure OR 7.02 (95% CI: 3.48, 14.16)

PTV
4hematuria OR 1.64 (95% CI: 1.03, 2.59)
4kidney failure OR 7.02 (95% CI: 1.28, 9.2)



GUIDELINES FOR GENETIC TESTING AND MANAGEMENT OF ALPORT SYNDROME

22Savige J, Lipska-Zietkiewicz BS, Watson E, et al. CJASN 2022;17(1):143–54. 

MANAGEMENT

4Individuals with a heterozygous pathogenic COL4A3 or COL4A4 variant should be treated with RAAS blockade from the onset of 

microalbuminuria, hypertension, or kidney impairment.

4These recommendations are the same for children and for adults.

KIDNEY TRANSPLANTATION AND DONATION

4Potential donors suspected of having COL4A3-COL4A5 variants should undergo genetic testing prior to kidney transplantation to 

confirm the diagnosis and determine the mode of inheritance and any variant characteristics associated with a poor prognosis.

4Women who have a COL4A5 variant should not act as kidney donors because of their own risk of kidney impairment and of further 

deterioration after donation.

4Individuals with a heterozygous COL4A3 or COL4A4 variant should also not act as kidney donors because of their own risk of kidney 

impairment and of a further deterioration after donation.



23Alport AC. Br Méd J 1927;1(3454):504. 

Hereditary familial or congenital nephritis is a definite entity, and the 
kidneys in these patients are more susceptible to damage by the toxin of 
an unknown organism […]



24Alport AC. Br Méd J 1927;1(3454):504. 

Alport syndrome is a definite entity with variable severity, and the 
kidneys in these patients are more susceptible to damage due to one or 
more pathogenic variants in COL4A3-5.
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