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In 1924, Dr. Alport saw a 14-year-old boy in the third generation of the one of
these families. In reviewing the family history, he found that almost all affected

children in three generations of this family had hematuria, nephritis and

deafness.
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THE BrITISH
MEDICAL JOURNAL

The Journal of the British Medical
Association; January to June, 1918

In March 1927, Dr. Alport published his findings in the British Medical
Journal. He called the condition “hereditary familial congenital haemorrhagic
nephritis” and noted the members of these families were more susceptible

than other people to kidney damage.
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Absence of nephritogenic GBM antigen(s) in some patients
with hereditary nephritis

RarpH C. McCoy, H. KErth Jounson, WiLLiam J. Stong, and Curtis B. WiLson

The Department of Pathology, Duke University Medicai Center, Durkam, North Carolina; the Depariment of Medicine, Veterans
Administration Hospital, Nashville, Tennessee; and the Department of Immunepathology, Research Institute of Scripps Clinic, La Jolla
California

Our study indicates that subsets of patients with hereditary
nephritis lack an antigen in the GBM which is present in normal
kidneys. The absent GBM antigen(s) in hereditary nephritis is
refated to the nephritogenic antigen of Goodpasture syndrome.
If these conclusions are correct, then transplantation of a
normal kidney into a patient with hereditary nephritis might
result in sensitization to the deficient GBEM antigen{s) [30]. The
latter was documented following transplantation of patient 7,
who had sensorineural deafness and a family history of nephri-
tis. This patient developed circulating anti-GBM antibodies
which reacted with the allograft and with all the control kidneys
used in this study but failed to react with the host kidney or with
the kidneys of the other six patients with hereditary nephritis.
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ouvopopo Alport

* VOOOG TNG OTEIPANATIKTNC Packng HepPpdvng
* oT&vieq HETAAAGEELC oTa YOViSio Tou KoAAxydvou tumou IV (COL4A3, COL4A4, COL4A5)

« X-puAoouvdeteg petoaraéelg oto COL4A5 (XDXA) kot opoluyeg kot etepOluyeq HETXAAAEELC
ot COL4A3/COL4A4 (AEXA xou AY2ZA)

¢ 60BapOC¢ KAVIKOG pavotumog pe onuovtikée vedpikég (XNN ko XNNTZ) kau e€wvedpikég
eKONAWOEILC
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Etepoluyec petaAraceic COL4A3-COL4A4

AYTOZQMATIKO EINIKPATEX ALPORT
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D is the dominont Alport Syndrome gene. Each child has o 50% probobilty
of inheriting the Alport Syndrome gene from the offected parent,
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Review > Hippokratia. 2013 Jul;17(3):207-13.

X-linked, COL4A5 hypomorphic Alport mutations
such as G624D and P628L may only exhibit thin
basement membrane nephropathy with
microhematuria and late onset kidney failure

A Pierides 1, K Voskarides 2, M Kkolou 3, M Hadjigavriel ? ¢ Deltas 2

> Genes (Basel). 2022 Nov 24;13(12):2203. doi: 10.3390/genes13122203.

Novel and Founder Pathogenic Variants in X-Linked
Alport Syndrome Families in Greece

Despina Hadjipanagi ! 2, Gregory Papagregoriou !, Constantina Koutsofti ! 2,

Christiana Polydorou 1, Polichronis Alivanis 3, Aimilios Andrikos 4, Stalo Christodoulidou ¥,
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loannis Tzanakis 27, Georgios V Vergoulas 19 Nicoletta Printza 2!, Constantinos Deltas | 28

Case Reports > Clin Nephrol. 2015 Nov;84(5):296-300. doi: 10.5414/CN108561.
Phenotypic heterogeneity in females with X-linked
Alport syndrome

Samuel C Allred, Karen E Weck, Adil Gasim, Amy K Mottl

> Clin Genet. 2012 Mar;81(3):240-8. doi: 10.1111/).1399-0004.2011.01647.x. Epub 2011 Mar 13.

X-linked Alport syndrome in Hellenic families:
phenotypic heterogeneity and mutations near
interruptions of the collagen domain in COL4A5
P Demosthenous !, K Voskarides, K Stylianou, M Hadjigavriel, M Arsali, C Patsias, E Georgaki,

P Zirogiannis, C Stavrou, E Daphnis, A Pierides, C Deltas;
Hellenic Nephrogenetics Research Consortium
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> J Am Soc Nephrol. 2007 Nov;18(11):3004-16. doi: 10.1681/ASN.2007040444. Epub 2007 Oct 17.

COL4A3/COL4A4 mutations producing focal
segmental glomerulosclerosis and renal failure in
thin basement membrane nephropathy

Konstantinos Voskarides 1, Loukas Damianou, Vassos Neacleous, loanna Zouvani,

Stalo Christodoulidou, Valsamakis Hadjiconstantinou, Kyriacos loannou, Yiannis Athanasiou,
Charalampos Patsias, Efstathios Alexopoulos, Alkis Pierides, Kyriacos Kyriacou, Constantinos Deltas



> Nephrol Dial Transplant. 2009 Sep;24(9):2721-9. doi: 10.1093/ndt/gfp158. Epub 2009 Apr 8.

Clinico-pathological correlations in 127 patients in 11
large pedigrees, segregating one of three
heterozygous mutations in the COL4A3/ COL4A4
genes assoclated with familial haematuria and
significant late progression to proteinuria and
chronic kidney disease from focal segmental

AR STE
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predominant in Central/East Europe and causes
kidney failure in midlife
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[T6c0 ouyvo eivou to Alport;

Prevalence Estimates of Putative Pathogenic COL4A3 -
COL4AS5 Variants in Population Sequencing Databases
and Their Implications for Alport Syndrome

JOURNAL OF THE AMERICAN SOCIETY OF NEPMROLOGY

How common is Alport syndrome?

Conclusion: Predicted pathogenic COL4AS variants were found in one in

2320 and heterozygous COL4A3 or COL4A4 variants in one in
Py 106 individuals. However, these prevalence estimates do not include large

deletions, intronic changes, non-Gly substitutions and known diagnoses. [

200,000 normal people were differed in different
examined for predicted Truncating variants and Position 1 racial groups. Variants
pathogenic variants using Gly substitutions were filtered often had features that
ACMG criteria (computational data, conservation mitigated their clinical

in vertebrates, previous reports of effects and explained
pathogenicity) for predicted why they were
pathogenic variants undetected.

Conclusion: Predicted pathogenic COL4AS5 variants were found in one in doi: 10.1681/ASN.2020071065
2320 and heterozygous COL4A3 or COL4A4 variants in one in

106 individuals. However, these prevalence estimates do not include large
deletions, intronic changes, non-Gly substitutions and known diagnoses.
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Importance of occult haematuria found at screening

C D Ritchie, E A Bevan, S J Collier
PMID: 3081223 PMCID: PMC1339660 DOI: 10.1136/bmj.292.6521.681

> J Pediatr. 1976 Feb;88(2):327-47. doi: 10.1016/50022-3476(76)81012-8.

Proteinuria and hematuria in schoolchildren:
epidemiology and early natural history

W F Dodge, E F West, E H Smith, Bruce Harvey 3rd

PMID: 1249701 DOIL: 10.1016/s0022-3476(76)81012-8

» J Clin Pathol. 1990 Jun;43(6):457-60. doi: 10.1136/jcp.43.6.457.

Incidence of thin membrane nephropathy:
morphometric investigation of a population sample

F E Dische 1, V E Anderson, S J Keane, D Taube, M Bewick, V Parsons



> N Engl J Med. 2019 Jan 10;380(2):142-151. doi: 10.1056/NEJMoa1806891. Epub 2018 Dec 26.

Diagnostic Utility of Exome Sequencing for Kidney
Disease

Emily E Groopman 1. Maddalena Marasa !, Sophia Cameron-Christie 1, Slavé Petrovski 1,

Vimla S Aggarwal 1, Hila Milo-Rasouly ', Yifu Li ', Junying Zhang ', Jordan Nestor ',

Priya Krithivasan 1, Wan Yee Lam !, Adele Mitrotti 1, Stacy Piva 1 Byum H Kil i)

Debanjana Chatterjee ', Rachel Reingald ', Drew Bradbury ', Michael DiVecchia ', Holly Snyder 7,

Visari M 1 Iarda Mahl 1T Alivia Raldarace 1 Mavid A Facal 1 rhaoinhios Wane 1 1ai Badhalbrichnan |

In a recent exome sequencing analysis of 3315 patients with CKD,

~10% (307/3315) had a genetic cause.

Abnormalities in COL4A3/4/5 Represent 30% Of COL4A3/4/5 Mutations, 62% Were Misdiagnosed
of Patients With a Genetic Finding or Not Diagnosed as Having Alport Syndrome or TEMN

24% W rxo 38% B Aport syndrome or TBMN
7% W Fxo2 : 15% B Unknown
9% M coLda3 : 3% M HTN
7% B <OL4as 22% B GN. or other or NOS

14% W <oL4As : 16% WM FsGs
3% W uvmoon 4 Congenital renal

37% M Remaning disease, NOS

60 genes
I
30% 31% : 62%
Alport Syndrome PKD : Misdiagnosed or Not Diagnosed

as Alport Syndrome or TEMN
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Improving mutation screening in familial hematuric
nephropathies through next generation sequencing

Vincent Moriniére 1, Karin Dahan 2, Pascale Hilbert ¢, Marieline Lison 2, Said Lebbah 2,
Alexandra Topa 4 Christine Bole-Feysot 3 Solenn Pruvost 2, Patrick Nitschke ©,

Emmanuelle Plaisier 7, Bertrand Knebelmann 2, Marie-Alice Macher 2, Laure-Héléne Noel 17,
Marie-Claire Gubler 11, Corinne Antignac 12 | aurence Heidet 13

kidney impairment or a family history of hematuria or kidney impairment. In 101 individuals with
hematuria and a family history of hematuria or kidney impairment, 80% had a pathogenic COL4A3-
COL4AS5 variant (34). Nine percent of those in another series of 3315 adults with suspected
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Alkis Pierides !, Konstantinos Voskarides, Yiannis Athanasiou, Kyriacos loannou, Loukas Damianou,
Maria Arsali, Michalis Zavros, Michael Pierides, Vasilios Vargemezis, Charalambos Patsias,

loanna Zouvani, Avraam Elia, Kyriacos Kyriacou, Constantinos Deltas

Conclusions: Our data confirm for the first time a definite association of heterozygous COL4A3/
COL4A4 mutations with familial microscopic haematuria, thin basement membrane nephropathy and
the late development of familial proteinuria, CRF, and ESRD, due to FSGS, indicating that the term
‘benign familial haematuria' is a misnomer, at least in this cohort. A strong hypothesis for a causal
relationship between these mutations and FSGS is also made. Benign familial haematuria may not be

s0 benign as commonly thought.



Should We Diagnose Autosomal Dominant Alport
Syndrome When There Is a Pathogenic Heterozygous
COL4A3 or COL4A4 Variant?

Judy Savige !

The panel behind the “Expert Guidelines for the Management of Alport Syndrome and Thin
Basement Membrane Nephropathy” have not recommended the adoption of AD dominant Alport
syndrome.2 What is the reasoning behind this decision?

Individuals With Heterozygous COL4A3 or COL4A4 Mutations Do Not Have Alport Syndrome and
Rarely Develop Renal Failure

Renal Failure May Occur With Heterozygous COL4A3 or COL4A4 Pathogenic Variants Because of
Additional Genetic and Nongenetic Factors



FEVETIKOL MOLPAYOVTEC Mn YEVETLKOL MOLPAYOVTEC

* In cis petaAA&éelc ota yovidlae *  Agutepomadng ETZY
COL4A3 ko COL4A4 * Ymepkeipevn I[gAN

* In cis petaAA&éelc ota yovidl
COL4A3 11 COL4A4 xou o€

KQTTOLO YOVidLo TWV

AppUOIOTN XPTPLAKT) UTTEPTAOT)
o 2oxyopwong dPnTne
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To XP2A eivou e€oplopov coPapo;

n €&€A1€n g XNN kaBopiletal amod tov yovdtumo

TOPOVOTHOTIKEG (missense) HETOAAGEEIG Ko METOAAGEELG HETATOTIONG
mAatoiov (frameshift) odnyovv oe nmdtepn voco pe OPun éudovion
XNNTZ (péon nAkio ta 37 €tn) o€ oxéon He PETOAAGEEIG HATIOHATOG
(splicing) 1 akpwtnplootikég petoaArdéelg (truncating) ot omoieg odnyovv

oe XNNTZ oe veapotepn nAikio (25-28 £tn)

oL ao0eVE(Q e HETAAAGEEIG HOTIOHATOG KO AKPWTTPLUOTIKEG HETAAAKEELG
€xouv HeyoAUTepo Kivauvo gpdaviong e&wvedplkiv eKONAWOEWV G€ GYEDT)

LLE TIG TTAPOVOT|LXTIKEG HETOAAGEELG

70 14% mepimov Twv petarraéewv mov oyetifovrou pe XPXA odnyouvv
o NoTePeg popdég tng vooou kot XNNTX petd tnv niikic twv 30

etwv (Wilson et al, 2007)
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(X) trunctated protein (large rearrangement, premature stop, frameshiR), donor spiice site and NC1.domain, ne¢

(W) arered protein structure (Glycine-XY exon 21-47, missense, in frame mutations) and acceptor splice site, n»
(a) Glycne-XY mutations involving exons 1-20, n=20



nmie¢ popdpe¢ XO2A

* oxetilovtou kot Pdon pe vmopopdec petarrdéelg tov COL4A5 ol omoiec dev
0dnyouv otV AP amovsia €Kpaong TS o5 aAvcidog

* oL peTaAAdEelg auteg oonyouv o€ XNNTX otnv 5" 1] akOpax Kot oty 6N dekaetior Tng
CUN

* 1) O OUYVN OO TIC UTTOHOPPEC AUTEC HETAAAKEEIC OTOUG €VPWTATKOUC TANOUGHOUC
givau 1 G624D/ p.Gly624Asp (avtikatdotaon pog YAvkivig otd aomaptiko Aoyw G>A

transition oto ££6vio 25) N omoix oyetiletal pe ATUTOUC VEPPIKOUC PAVOTUTOUC

* 1) CUYVOTNTA TNG HETAAAXENC auTn¢ urtoAoyiletal oto 1/5000 otouc Evpwmaioug! kou

OUVETIWC UTTEPYOUV CTILOVTIKGE {NTHATO UTTOOLAYVWOTG.



Arficle
Novel and founder mutations in X-linked Alport syn-

drome families in Greece The correct diagnosis avoids im-
munosuppressive treatments

Despina Hadjipanagi'?, Gregory Papagregoriou?, Constantina Koutsofti'?, Christiana Polydorou?, Poli-
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X-linked Alport syndrome: natural history and
genotype—-phenotype correlations in girls and women
belonging to 195 families: a "European Community
Alport Syndrome Concerted Action" study

Jean Philippe Jais 1 Bertrand Knebelmann, lannis Giatras, Mario De Marchi, Gianfranco Rizzoni,
Alessandra Renieri, Manfred Weber, Oliver Gross, Kai-Olaf Netzer, Frances Flinter, Ywves Pirson,
Karin Dahan, J&rgen Wieslander, Ulf Persson, Karl Tryggvason, Paula Martin, Jens Michael Hertz,
Cornelis Schréder, Marek Sanak, Maria Fernanda Carvalho, Juan Saus, Corinne Antignac,
Hubert Smeets, Marie Claire Gubler
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Ot petoaArdéeic twv COL4A €youv
EekAdBopn KAVIKT EIKOVQ;
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> N EnglJ Med. 2019 Jan 10;380(2):142-151. doi: 10.1056/NEJMoa1806891. Epub 2018 Dec 26.

Diagnostic Utility of Exome Sequencing for Kidney
Disease

Emily E Groopman 1 Maddalena Marasa ', Sophia Cameron-Christie 1 Slavé Petrovski 1,

Vimla S Aggarwal ', Hila Milo-Rasouly ', Yifu Li 1, Junying Zhang 1, Jordan Nestor ',

Priya Krithivasan T Wan Yee Lam 1, Adele Mitrotti 1, Stacy Piva T Byum H Kil T

Debanjana Chatterjee ', Rachel Reingold 7, Drew Bradbury !, Michael DiVecchia ', Holly Snyder 7,

Yoars M | ada Mahl 1 Alivia Baldarac 1 Mauid A Cacal 1 rhonkos Wana 1 1a2i Padhalbrichnan 1
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COL4A3/COL4A4 mutations producing focal
segmental glomerulosclerosis and renal failure in
thin basement membrane nephropathy

Konstantinos Voskarides !, Loukas Damianou, Vassos Neocleous, loanna Zouvani,
Stalo Christodoulidou, Valsamakis Hadjiconstantinou, Kyriacos loannou, Yiannis Athanasiou,
Charalampos Patsias, Efstathios Alexopoulos, Alkis Pierides, Kyriacos Kyriacou, Constantinos Deltas

Collagen (COL4A) mutations are the most frequent
mutations underlying adult focal segmental
glomerulosclerosis

Christine Gast !, Reuben J Pengelly 2, Matthew Lyon ?, David J Bunyan 3, Eleanor G Seaby 2,
Nikki Graham 2, Gopalakrishnan Venkat-Raman #, Sarah Ennis 2

> ClinJ Am Soc Nephrol. 2019 Feb 7;14(2):213-223. doi: 10.2215/CIN.08750718. Epub 2019 Jan 15.

Integration of Genetic Testing and Pathology for the
Diagnosis of Adults with ESGS

Tony Yao 12 ¥halil Udwan ! 2, Rohan John 2, Akanchaya Rana 124 Amirreza Haghighi ]
Lizhen Xu ?, Saidah Hack 1 2, Heather N Reich ' 2 4 &, Michelle Adrienne Hladunewich 7,
Daniel C Cattran ' 2 4 © Andrew D Paterson * © 8 % YorkPei ' 2 4  Moumita Barua 1 2 4 8

Which genetic mutations can be identified in adults with
FSGS by whole exome sequencing?

CJASN

Methods and Cohort F : @ q I.
oy Whole Ex Podocyte CAKUT
Registry [o] ome 'odo .
Sequencing LOLAAH O genes genes
FSGS by kidney e
i Definitely
biopsy OR 0, 0, 0,
% plr?J‘t);ynwia + pathogenic 55 A’ 40 / o 5 / 0
relative with FSGS
O
®_®_ 193
22 Likel
(1] 2% Fal oatogeric 39%  33%  17%
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Tony Yoo, Kaadi Udwan, Rohan Jobn, Akanchaya Rana, Amimera Haghight, Lirthen X, Seeciih Hack, Heather Rach
Nictedhs Madurewich, Daniel Cotran, fadrew Paterson, York Pei, and Mounis Barus. Integration of
Genetic Testing and Pathology for the Diagnosis of Adwits with FSGS, TSN oo

10 2219CIN 06750716 Visual Abstract by Michelle Rheault, MD




Association of thin glomerular basement membrane ~ ° Tl ovvumapgn  IgAN - kou
with other glomerulopathies

NABM etvou ouyvi

F G Cosio !, M E Falkenhain, D D Sedmak

* 10-40% twv acOevwv pe [gAN
An Exome Sequencing Study of 10 Families with IgA , /
Nephropathy eudoviCovv PAaPec NABM

Caragh P Stapleton 1, Claire Kennedy 2, Neil K Fennelly 3, Susan L Murray 2,

4 ’
[ ]
Dervla M Connaughton #, Anthony M Dorman 2, Brendan Doyle 3, Gianpiero L Cavalleri °, O lKOYEVElC |,lO pq)eg IgAN

Peter J Conlon 2 &

oxetilovral ouyvd pe PAdPeg

NABM



miBovec epunveleC

* ol etepoluyeq petaArdéelc ota COL4A3 xou COL4A4 xou n
IgAN epdavifouv emumoAracpd 1% mepimov otov yevikd
mAnBuopod 2> outod onpaivel mwg uvmapyel mHovoTNTH
0.01% ol U0 QWTEC OVTOTNTEC VA GUVUTTAPYOUV OF €VX

GLTOHO

* oL petaAAdéelg Ttou  koAdayovou IV Spouv  wg

TPOTOTONTIKOG  TPOSIKOETIKOG TAPAYOVING Yl TNV
avamntuén IgAN

* ot IgA evamoBécelc pmopel va aroteAovv tuyaio eVpnpa
ASyw TOU UYPNAOU EMIMOAXCHOU TOUG 0€ CUHUMTWHATIKAK
dropoe tou yevikoy mANOuopov (pexpt ko 16% oe

OPLOUEVEC OELPEQ)
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Ta&vounon (Kashtan et al)

Affected Mutation
Inheritance Gene(s) Allelic State Phenotype
X-linked COL4A5 Hemizygous NA
(males)
Heterozygous NA
(females)
Autosomal COL4AS3 or Homozygous or Recessive
COL4A4 compound
heterozygous
Heterozygous Dominant
Digenic COL4AS, Variable

COL4A4, and
COL4A5




Emionuioroyia

* LE TNV EVOWUATWOoN TwV meplotatikwv NABM oto ouvdpopo Alport kot tnv otodiokm)

EMEKTOOT) TOU YEVETIKOU EAEYXOU O EMMOAXGHIOC QUEAVETHL OTJLOVTIKA

* ot maBoyoveg petarraéelg tov COL4A5 voAoyiletou mw¢ MPosPAAAOUV TOUAGKLIOTOV

1/2320, ol eTepoluyec petaAraéelc twv COL4A3 kou COL4A4 1/ 106 xcu o1 ouvOeteC
eTepOuyeq petaAAdéelg twv COL4A3 kou COL4A4 1/88.866 (Gibson et al, 2021)

* afpoloTikd PTAVOUpE 0€ VAV EMTOANCHO TTOU Tpooeyyilel To 1% TOU YyeEVIKOU

nANOuvopov!!!



KAwvikn elkova

* ACUUTITWHOTIKT) olpotoupia

* Alpotoupia Kol TpwTevoupix
* XNN pe eéwvedpikec exdnAwoelg
* XNN ywpic e€wvedpikéc ekONAWOELC
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* XNN pe kvotelg vedbpou
 XNN pe ETZX

]

¢ XNN pe IgA evamobeoelg

e XNN ko XNNTZ



Kpitrplo yevetikov eAgyyou

* EUHUEVOUCA HIKPOOKOTIIKT alloctoupia > 6 prjveg

* gupévovoa mpwteivoupia > 0.5 g/d, otepoeldo-avlekTikd veppwoikd ovvdpopo 11 ETEXE oe Plodia
vedpov

* PBoapnxoio pe oUVOSO AUPATOUPIN KOl OIKOYEVELNKO 1OTOPIKO atpotoupiog 1) XNN

* opBoApKEG Sratapoyég (mpooblog kepatdkwvog, peAayxpwotikn apudiAnotpoeidonddeia, Aémruvon

apdiBAnotpoeidoug)
* Opavoparomoinon 1 Aértuvon XBM oe Bloyia veppov

* XNN d&yvwotng autioAoyiog, 18iwg ov CUVUTIAPYEL OUPATOUPIN KO OLKOYEVEINKO LOTOPIKO UpoToupiag 1
XNN

* owkoyevng etkova IgAN



Guidelines for Genetic Testing and Management of
Alport Syndrome

Judy Savige !, Beata S Lipska-Zietkiewicz 2, Elizabeth Watson 2, Jens Michael Hertz *,

Constantinos Deltas ?, Francesca Mari ©, Pascale Hilbert 7, Pavlina Plevova & 2, Peter Byers 01

Agne Cerkauskaite 2, Martin Gregory '*, Rimante Cerkauskiene '#, Danica Galesic Ljubanovic 12,
Francesca Becherucci 18, Carmela Errichiello ®, Laura Massella 7, Valeria Aiello 12,
Parhal | annan 19 l mtica HanldncAn 19 MNmia Kariall 20 Addriam | iimen 21 Hancimrma Martin Batha 22

Recommendation 10: Kidney Transplantation
and Donation

Women who have COL4AS variants should not act as

kidney donors because of their inherent risk of kidney fail-
ure and the additional burden of donation on kidney func-
tion (21). The situation has been less clear for individuals
with pathogenic heterozygous COL4A3 or COL4A4 var-
iants, but most demonstrate a deterioration in kidney func-
tion over the years following donation that is greater than
occurs in other donors (Table 1).

Potential donors suspected of having COL4A3-COI4AS5
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.

The results of genetic testing may exclude a family
member as a potential kidney donor.

Women who have a COI4AS5 variant should not act as
kidney donors because of their own risk of kidney impair-
ment and of further deterioration after donation.
Individuals with digenic variants in COL4A3-COIL4A5
should not act as kidney donors.

Individuals 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.
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> Kidney Int. 2012 Apr;81(8):779-83. doi: 10.1038/ki.2011.452. Epub 2012 Jan 11.

Incidence of renal failure and nephroprotection by
RAAS inhibition in heterozygous carriers of
X-chromosomal and autosomal recessive Alport
mutations

Johanna Temme !, Frederick Peters, Katharina Lange, Yves Pirson, Laurence Heidet, Roser Torra,

Jean-Pierre Grunfeld, Manfred Weber, Christoph Licht, Gerhard-Anton Miuiller, Oliver Gross

> Kidney Int. 2012 Mar;81(5):494-501. doi: 10.1038/ki.2011.407. Epub 2011 Dec 14.

Early angiotensin-converting enzyme inhibition in
Alport syndrome delays renal failure and improves
life expectancy

Oliver Gross 1, Christoph Licht, Hans J Anders, Bernd Hoppe, Bodo Beck, Burkhard Ténshoff,
Britta Hcker, Simone Wygoda, Jochen H H Ehrich, Lars Pape, Martin Konrad, Wolfgang Rascher,
Jérg Détsch, Dirk E Mller-Wiefel, Peter Hoyer,

> Kidney Int. 2020 Dec;98(6):1605-1614. doi: 10.1016/j.kint.2020.06.038. Epub 2020 Jul 24.

Genotype-phenotype correlations influence the
response to angiotensin-targeting drugs in Japanese
patients with male X-linked Alport syndrome

Tomohiko Yamamura ', Tomoko Horinouchi ', China Nagano 1, Takashi Omori 2, Nana Sakakibara !,

Yuya Aoto !, Shinya Ishiko ', Koichi Nakanishi 3, Yuko Shima 4, Hiroaki Nagase !, Hiroki Takeda ',
Rini Rossanti ', Ming Juan Ye !, Yoshimi Nozu ', Shingo Ishimori !, Takeshi Ninchoji ,

Hiroshi Kaito !, Naoya Morisada !, Kazumoto lijima !, Kandai Nozu 3

n yopnynon AMEA oe aoOeveic pe XPNA oyetiletou pe
emiBpaduvon g XNN kot kaBuotépnon g évtaéng oe
ne@odoug e€wvedpiknc k&Bapong

To O0derog eivar peyaAltepo 000 mo vwpic Eekivdel 1
Oepareioc (0TdS10 pIKPOOKOTIKAG oupoToupiog 11 VPnAnG

aABoupivoupiog)

1 xoprynon AMEA oe etepoluywteg popeic tov XDPNA kot
tou AYNA oyetiCetou pe koBuotepnon €vopéng pedodwv

eEwvedpiknc kabopong
n vebpompootatevtikr] dpdon twv AMEA oe aoBeveig pe
XONA 1tav onpovTikni Ko aveédpTnTn otd Tov TUTO TG

petdAraéne oto COL4A5 (axpwTnplHOTIKEG VS 1)

AKPWTNPLUOTIKEG)



Clinical Trial > Kidney Int. 2020 Jun;97(6):1275-1286. doi: 10.1016/j.kint.2019.12.015.

Epub 2020 Jan 17.

A multicenter, randomized, placebo—controlled,
double-blind phase 3 trial with open—-arm
comparison indicates safety and efficacy of

nephroprotective therapy with ramipril in children
with Alport's syndrome

Oliver Gross |, Burkhard Ténshoff 2, Lutz T Weber 2, Lars Pape 4, Kay Latta 5, Henry Fehrenbach g

A multicenter, randomized, placebo-controlled, double-blind phase 3 trial with
open-arm comparison indicates safety and efficacy of nephroprotective

therapy with ramipril in children with Alport’s syndrome.

EARLY PRO-TECT
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CONCLUSION:

Early initiation of ramipril showed no safety signals.

@ kidney

INTERNATIONAL

OFFICIAL JOURNAL OF THE INTERNATIONAL SOCIETY OF NEPHROL

Pre-emptive therapy appears to slow early disease

progression and may justify screening of patients with
isolated hematuria for Alport-related gene-variants.

Gross et al., 2019




Clinical Practice Recommendations for the Treatment of Alport Syndrome in Children,
Adolescents and Young Adults — An Update for 2020 (Kashtan C and Gross O, Pediatric
Nephrology 2021;36:711-719

A Synopsis for Individuals and Families with Alport syndrome

Clifford E. Kashtan, MD
Alport Syndrome Treatments and Outcomes Registry

kidney failure. For these reasons, in boys and men with X-linked Alport syndrome, and in
people of either sex with autosomal recessive Alport syndrome, we now recommend that RAAS
blocker treatment start at the time of diagnosis of Alport syndrome, regardless of the levels of
urine proteins, as long as the affected person is 1-2 years of age or greater.
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Agent Class Sponsor Study Population Clinical Trials Link
ELX-02 Aminoglycoside  Eloxx Alport syndrome hitps://clinicaltrials.gov/ct2/
analog Pharmaceuticals (nonsense mutations) show/NCT05448755
Atrasentan Endothelin A Chinook Therapeutics  IgA nephropathy hitps://clinicaltrials.gov/ct2/
recaeptor U5, Inc FSGS show/NCT04573920
antagomist Alport syndrome
Diabetic kidney disease
Sparsentan Dual endothelin~ Travere Therapeutics  FSGS hitps://clinicaltrials.gov/ct2/
Angiotensin Minimal change show/NCT0O5003986
Receptor lgA nephropathy
Antagonist lgA vasculitis
Alport syndrome
R3RO1T Lipid-modifying  River 3 Renal Corp Alport syndrome hitps://clinicaltrials.gov/ct2/
FSGS show/NCTOB267262
Hydroxychloroguine HCO Shanghai Children's  X-linked Alport syndreme  hitps://clinicalinals.govict2/
suffate (HCQ) ACE Hospital show/NCT04937307
Benazepril
hydrochloride

ACE, angolensin-conveding enzyme inhibitor, FSGS, focal and segmental glomerilosclarasis; HCO, hydreaychlorogquine.



SPARSENTAN (DUAL ETAR/ATIR INH)

OVERVIEW NUMBER OF STATUS CLINICALTRIALS. YEAR
PARTICIPANTS GOV ID/EudraCT  (TO BE)
COMPLETED
DUET  Safetyand efficacy study of sparsentanin  phase 2 N=109, Active, NCT01613118 2018
adults/pediatric patients with primary or enrolled not
genetic FSGS o
recrumng
DUPLEX  Safety and efficacy study of sparsentanin ~ phase 3  N=371, Active, NCT03493685/20 2020
adults/pediatric patients with primary or enrolled not 16-005141-23
genetic FSGS so
recruiting
PROTECT f::::y Z:tdmOf 5::“”;"3&?‘:"3 Phase 3 N=40:‘.d Active, NCT03762850/20 2023
m a pa enrolle
nept ! not N 17-004605-41
recrurtlng
SPARTAN  The safety and activity of sparsentan for Phase 2 N=57, Recruitin NCT05003986 2023
e rCeTT oS e paare e estTTaea g
incident IgA nephropathy
EPPIK  Safety, efficacy and pharmacokineticsof ~ phase 2 N-10, Recruitin NCT04663204 2025
sparsentan in pediatric patients (aged 2 1 estimated
year to < 18 years) with selected g

proteinuric glomerular diseases




[.Lademirsen

A Phase 2, Randomized, Double-Blind, Placebo-Controlled
Study to Evaluate the Safety, Efficacy, Pharmacodynamics,
and Pharmacokinetics of Lademirsen (SAR339375) for
Subcutaneous Injection Administered Every Week in
Patients With Alport Syndrome (HERA)

@ 28 S

STATUS PARTICIPANTS NEEDED ~ SPONSOR
Not Recruiting 43 Genzyme, a Sanofi Company

end, including the early termination of a phase 2 trial called HERA. The company made
the decision after an interim analysis showed treatment with lademirsen did not lead to a
meaningful improvement in kidney function compared with placebo. The analysis came
from 24 patients who had completed the 24-week, double-blind treatment period.
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