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SCIENTIFIC LETTER

Kidney manifestations of COL4A1

mutations: a report of three cases

Manifestaciones renales de  mutaciones
COL4A1: serie  de  tres  casos

To  the  Editor:

The  most  common  hereditary  cause  of  microscopic  haema-
turia  is the  presence  of  pathogenic  variants  in the  COL4A3,
COL4A4,  or  COL4A5  genes  encoding  type IV  collagen.

The  autosomal  dominant  inheritance  of  pathogenic
COL4A1  variants  has  been  recognised  as  a  monogenic
cause  of  ultrastructural  basement  membrane  defects  with
widespread  manifestations,  including  renal  involvement.1,2

We report  3 cases  of pathogenic  COL4A1  variants  in pae-
diatric  patients:

Clinical  case  1:  Girl  aged  3 years  with  a history  of
intrauterine  growth  restriction  with  diagnoses  of micro-
cephaly,  symptomatic  epilepsy  and cerebral  palsy.  Magnetic
resonance  imaging  (MRI)  revealed  periventricular  calcifi-
cations  and anterior  segment  dysgenesis,  compatible  with
Axenfeld-Rieger  syndrome.  There  was  persistent  micro-
haematuria  in the  urine  sediment,  with  no  other  markers
of  renal  failure,  and  an incidental  finding  of left  grade
I/IV  hydronephrosis  in the  abdominal  ultrasound  scan.  The
patient  had  no  history  of  urinary  tract infection  (UTI).
Whole-exome  sequencing  (WES)  identified  a de  novo  het-
erozygous  missense  gene  variant  in exon  11  of  the COL4A1

gene,  c.634  G  >  C;  p.(Gly212Arg).  This  variant  had  not  been
described  in  the general  population  or  in affected  patients,
but  due  to its  de  novo nature  and its  impact  on  an amino  acid
crucial  to  the  structural  integrity  of collagen,  we  considered
it  to  be  pathogenic.

Clinical  case  2:  Boy  aged  12  years  with  previous
diagnosis  of  occipital  encephalocoele  (treated  with  a ven-
triculoperitoneal  shunt),  Arnold-Chiari  malformation  type
1,  mild  psychomotor  retardation,  microcornea  and  con-
genital  cataract  with  bilateral  optic  atrophy.  At  age  10
years,  he  presented  with  macroscopic  haematuria  with  per-
sistent  microhaematuria  in  absence  of proteinuria  with
normal  findings  in the abdominal  ultrasound.  Whole-exome
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sequencing  identified  a de novo heterozygous  variant  in
COL4A1, c.3244  G  >  A;  p.(G1082R),  considered  pathogenic.

Clinical  case 3:  Girl  with  a history  of  intrauterine
growth  restriction,  microcephaly,  encephalopathy,  severe
psychomotor  retardation  and  marked  absence  of white
matter  myelination  on  MRI.  The  ophthalmological  findings
included  nystagmus,  strabismus,  and  microphthalmia.  At
age  10  years,  she  developed  chronic  kidney  disease,  arte-
rial  hypertension,  proteinuria  and  hyperuricaemia,  which
were  treated  conservatively.  There  was  no  associated  micro-
haematuria  at any  point  in the course  of  disease.  The
relevant  family  history  included  parental  consanguinity  and
psychomotor  retardation  in a sister.  Whole-exome  sequenc-
ing  identified  a  homozygous  COL4A1  variant,  c.1366  G  >  A;
p.(Glu456Lys),  which  is  considered  pathogenic.  The  patient
died  of respiratory  failure  at age  15.

Based  on  the  clinical  presentation  of the 3  patients,
renal  manifestations  should  be  considered  a  part  of
the  broader  clinical  spectrum  associated  with  pathogenic
COL4A1  variants.1,3 While  these variants  were  initially
recognised  as  causing  small  vessel  disease and other  neuro-
logical  disorders,  it  is  now  evident  that  they  can also  affect
the  eyes and  the kidneys.1,4

From  a  nephrourological  perspective,  pathogenic  COL4A1

variants  are primarily  associated  with  microhaematuria.
COL4A1  encodes  the pro�1(IV) chain  of  type  IV collagen,
a  key component  of  basement  membranes  in various  tissues
including  vascular  endothelia.2,4 Recent  studies  have  identi-
fied  pathogenic  heterozygous  COL4A1  variants  as  a  potential
new  autosomal  dominant  cause  of congenital  anomalies  of
the  kidney  and  urinary  tract  (CAKUT),  primarily  due  to
non-glycine  substitutions,  with  vesicoureteral  reflux  as  the
predominant  manifestation.5

Persistent  microhaematuria,  which  is  the  most  common
renal  manifestation  described  in the literature,  occurred  in
2  of our  3  patients.  Hydronephrosis,  a component  of  CAKUT,
was  identified  in  only 1  patient,  although  a voiding  cys-
tourethrogram  was not  performed  due  to the  absence  of  UTI
and  the low  grade  of  hydronephrosis.  Other  clinical  mani-
festations  of  renal  kidney  involvement,  such  as  renal  cysts,
have  been  described  frequently,1,4 but  were  not  present  in
any  of  our  patients.

In  this case  series,  the observed  neurologic  and  oph-
thalmological  manifestations  were  consistent  with  the
previous  literature.  The  ophthalmological  manifestations
include  congenital  cataracts,  retinal  arterial  tortuosity  and
Axenfeld-Rieger-type  anterior  chamber  abnormalities.2---4
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The  neurologic  manifestations  include  antenatal  or  perinatal
cerebral  haemorrhage,  encephaloclastic  lesions  secondary
to  haemorrhagic  venous  infarction,  porencephaly,  and
epilepsy.3,4,6

We  report  3  cases  of  pathogenic  COL4A1  variants  asso-
ciated  with renal  manifestations.  Based  on  these  findings,
we  recommend  screening  for  renal  involvement,  especially
glomerular  disease  and CAKUT,  in  patients  with  COL4A1

changes.  Additionally,  we  suggest  considering  this  condition
in  patients  with  persistent  microhaematuria.
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