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• Second commonest genetic 
kidney disease

• COL4A3-COL4A5 genes 
• X linked Alport syndrome  

1 : 2000
• COL4A3 or COL4A4 variants 

1 : 1001

• Clinical course can be highly variable
• Males with protein length altering 

COL4A5 variants have a more 
severe phenotype 

• Contradicting results in genotype -
phenotype correlation studies in 
females 2,3

• Small patient numbers
• Challenges in collecting 

sufficient, high quality, 
longitudinal data to accurately 
describe the natural history of 
Alport Syndrome 



The  UK Na tiona l Reg istry of Ra re  Kid ney Disea se s 
(Ra Da R)

• Recruiting patients with Alport syndrome since 2013 
• Longitudinal and retrospective data for patients 

with rare kidney diseases in the UK
• >100 UK renal units Renal IT 

systems

Regional genetic 
hubs (clinical 
genetic reports)

Aims

To describe 
• Demographics
• Renal outcomes 
associated with 
• pathogenic variant type 
• in Males and Females

with Alport Syndrome 

Data linkage 



Re sults 

• Clinical 
genetic 
reports 
available for 
343/920 (37%) 
patients

920 Alport Syndrome Patients 
• Male n=488 (53%)
• Female n=432 (47%)

Pathogenic variants

Pathogenic 
variants*

n=294

Variants of 
uncertain 
significance
n=21

No mutation 
detected 
n=28

Missense
n=154

Protein length 
altering

n=140

* American College of Medical Genetics (ACMG) criteria



De mog ra p hics



Genotyp e , stra t ified  b y sex 

7

Males
n=148

Fe m a le s
n=146

n n

COL4A5 104 73

Protein length altering 48 36

Missense 56 37

COL4A3/4 heterozygous 26 57 

Protein length altering 14 22

Missense 12 35

COL4A3/4 homozygous or 2x 
variants*

18 16

Protein length altering 14 6

At least one missense 4 10
*11 confirmed biallelic



Me d ia n a g e  a t  d ia g nosis, b y g e notyp e  a nd  Se x

FemalesMa le s
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Me d ia n a g e  a t  d ia g nosis, b y g e notyp e , Se x a nd  
va ria nt  typ e

FemalesMa le s



Re na l outcome s 
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Annua lised  eGFR slop e , b y g enotyp e  a nd  Sex 
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Annua lise d  e GFR slop e  

-6.9

-3

-6.2

-3.7
-2.4 -6.2

-2.6 -3.4
-7.1

-22.4

-4.6

*

*insufficie nt 
da ta



Ag e  a t  End  Sta g e  Kid ney Disea se  (ESKD)

COL4A3/4 heterozygous 54.7 years (LQ

COL4A3/4 2x variants 24.2 years 

COL4A5 female 60.9 years (LQ)

COL4A5 male 33.2 years

Median age at ESKD



COL4A5 va ria nts 

Males Females

Missense 52.1 years
Protein length altering 30.2 years

Median age at ESKD

Missense 60.9 years
Protein length altering 0/36 started RRT

Median age at ESKD



COL4A3/4 heterozygous va ria nts

Missense 56.4 years
Protein length altering 54.7 years

Median age at ESKD

Missense 64.9 years
Protein length altering 47.1 years

Lower Quartile age at ESKDMales Females



COL4A3/4 homozyg ous or 2x va ria nts

Missense 24.3 years
Protein length altering 20.1  years

Median age at ESKD

Missense 23.4 years
Protein length altering 28.1 years

Lower Quartile age at ESKDMales Females



Conclusions 

• The observed effect of pathogenic variant type on renal outcomes varied by gene affected, 
number of mutations and sex. 

• The relatively reduced severity among females harbouring a protein length altering COL4A5
variant may represent an effect of skewed X -inactivation or a missense gain -of -function 
mechanism – needs confirmation with a larger cohort 

Future

• We have used large -scale registry data from the UK to describe the renal outcomes for 
Males and Females with different pathogenic variant types

• These analyses are scalable : upload of clinical genetic reports is ongoing
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