CUHOPOM ANbTTOPTA (CA)

O uem «B3pOoCnNbIM» Heponoram
HeobXxXoaAUMO NOMHUTL?

M.HO.KaraH, 2023r



Korana reHetudeckoe uccnenosaHue
6b1N0 AONrUM, AOPOTrUM U
MaNoAO0CTY NMHBIM

* InarHos YCTaHaB/IUBaiCA B OCHOBHOM nNp#u
BblPaX*XeHHbIX KIMHUYECKUX npoasieHnAxX

* 85% coctaBnanu myKumHbl ¢ X-cuenneHHbim CA #
15% nauuMeHTbl C AaYTOCOMHO-peLecCUBHbIM
BapMaHTOM BHe 3aBUCUMOCTU OT NOANA

* 3TU nNaUMeHTbl pPa3BUBaAIM NPOrpeccUpyroLLyro
XbIl wn 3KcTpapeHanbHble NPOAB/EHUA elWe B
AeTcTBe

* MeHee 1% oTHOCMAM K ©6onee mArkomy
ayTOCOMHO-A4O0MUHAHTHOMY BapUaHTy



'BM BHYTPUYTPO6HO U Npu
poxaeHun

NN
o

JHAOTEeAHAIbHANA
KJIETKa

ApantmnpoBaHo 13 Simon J. 2020




'BM nocne poxaeHua

“7-‘.~1“ : C 2
=z NN o —~ -
Y . N B
L % o N W

’ -

< "7

i
O, - A

O \\\-‘\\1 wan N

~ - R S : . .
e L N }\n‘\ AN g T W AL NN N u2 - .\“\\\\ T >
. S \\\\\\\ ~ - - 2 ' PO \ . s
¥ gL N ATY ~ \\\\\\\\\\‘ 1y \\\\\\“\\‘\,‘\\ ‘\\\>\\\,\1\ T -l~ - N
\\\‘-, } -\\'\»v a Ill s \.\:; 07 WY ) 8 ~ \\\\\\\\\ v o 0 TR U TR L
wV 3 - N = - AN e\ - e G R e et g - w - - 5 .
e v e ~_\\.x|\!\\\ = _\\\-,\’“_‘—"" “\\_‘\\\‘\f NANAN . . L'\-.. _\_ ‘\\.\;\‘\\\\\\ » \“\\\.\\\ -\\}‘.\‘\u
UNATE N T v W T e X = e - B S s 2 ey © P N A
ol Wiain @ - = “\‘\.\-.‘\., ‘\“\\.\ 00 NN - e VR B s T -
A . LTR Y O v ™ A
\\'v'lQ:X —~ A\\f'\‘\x> g T \_-“' \‘ "1,:4 - \\.‘\_\"m
S w0 22 WAONTVN A g LN L o ‘\\\\ ST CO] ,4 f% T S
~ved NV gy N AR VLR S e 2 aaan . B WAV oy = > \ X (l- e Vivivy
woevewy -7 ~ o e \\L\\g\‘\\\»\ > Y - \N \\\\\ » 1y
4“\\\\\\" T it oy ™ - \\\\ ) w \ Wy
SN N Wy = a - e — ¥ Ve S5 wavonen o A - —— A \\\\\. \
Ao 8 \\\\\\‘M\\\\\\ \".."\\\ \\\\\\ W T : v “ ‘\\\\ By
o A “‘ " ) NN ; Sy A \h
v NN AALAT A ” \\\\\\\\\\ NN A - \\\\\ - \
Wy - % - X v\ o B . . \ - - = .
{\.\\\\\~.\.\ - Nry » \\\\\\\\\\\~.,-, \\\\\“'\\\\\ v \\\“\‘\ \\\\‘\\\“\\\\\\ ..\\\\\\E\\
SRRy — -~ > WAL R R e W g, VA N N oV, . W
\\\ OV W NN, & Ny t W, \ ¥ e e NV ~ ~ \‘\\A\\\N\\\ AR 20, 0
. Wi, S R Ny Uy AN o - A N - \ C AR A VAN A
-, §\“\ \\\‘ — y:\ , -|\\" wN i v.‘;\’\\\\v . o, . N ‘\ 7 \_\.\ DANET %
. 8 B - \ ~ w— A 2 5
Vi, : - \\.\‘ WUy —\“\\"‘\‘,\\ N 2
\ VAV WwWY ‘\\ - o N
P DR VAR S SRR N g . ~ AW g -t
- \ U B N A A - \\\-\\\\“\\\\\\ ..\\\\\\‘“.
- \\\\\\\\\.v‘\\\\ - g v~ ~ e : , - o aa
o W, 5 ~\\\‘ﬂ\\\\' - , \ & TS \ y S ! e AR Y
WO NS e s Yy o v ) : cn - N oo
e UVne Ty
L, o

n3 Simon J. 2




TeuveHue 3abonesaHus

CuHapoM Asbnopra

TeyeHnue onpeaensierca THNoOmM My’rau,m"{ H MoJioM

JleTCKunii Tmn X - cuenieHHbIH AyTOCOMHBIH B3pocabiit TMN
-
r I
X-cuenieHHbIH AYyTOCOMHO - X-CHenIeHHbIi AyTOCOMHO -
MyK4yHuHa peueccHBHbINH Wenuuna AOMMHAHTHBIH

R

Bonee oAHOTHIIHAA Npe3eHTalHs Bapua6enbHas npe3eHTalus

Tun MYTALUHH BJIMACT HA TAXKECTb

Aeneuun/ MucceHc
HoHceHC

ApantuposaHo n3 Simon J. 2020




TTonHo3k3omHoe cekseHupoBaHue 3315 nauuveHtoB ¢ TepmuHansHou XBTT(2019r)
(2 xoroptbr NauueHTOB: 14 rpynna - po3yBacTaTtuH Ha remoguanuse, 24
rpynna- from the Columbia University Medical Center). 91,6% crapwe 21 roaa

Y 317 (9,3%) BbiaBneHa reHetTuveckas NpUuMUHQ

Mpwv natonorum KonnareHa 4 Tmna B 62%

MaTonoruna KonnareHa 4 tuna y 30% "
KnnHunueckn 66101 noctaBneH HeNpaBwU/IbHbIN

MaumneHTOB Cc reHeTUYeCcKoU npuunHom XbI

AUNarHos
24% B r«o; 38% M Cuvugpom Anbnopra unu 6TBM
7% W rPxo02 15% [ HeuwzeecTHbil gnarHos
9% W cCoLsas 3% WM ApTepuanbHas runepreHsvg
7% B coisas 22% M omepynoHedppuT
14% [ coiL4as 16% W OCrcC
3% Il umop 4% HesacHble BpOXAEHHbIe
37% M Remainng 3aboneBaHna nouek
60 genes
30% 31% 62%
CuHapom Anbnopta Monmkncros OwnbouHbiA ANarHos

AZanTMpoBaHoO U3:
Groopman E et al. New Engl J Medicine 2019
Warady BA et al. Kidney Med 2020



Kakosa 4actota naroreHHLIX BApUAHTOB
COL4A3 - COL4AS y nropeun, He
Habnroparowmxca y Hegponoros?

Prevalence Estimates of Predicted Pathogenic COL4A3 - COL4A5 Variants in a J A S N ’
Population Sequencing Database and Their Implications for Alport Syndrome

Joel Gibson, Rachel Fieldhouse, Melanie Chan, Omid Sadeghi-Alavijeh, Leslie Burnett, Valerio Izzi, Anton Persikov, Daniel Gale, Helen Storey and Judy Savige
JASN June 2021, ASN.2020071065; DOI: https://doi.org/10.1681/ASN.202007 1065

Background: This study estimated the frequencies of predicted pathogenic COL4A3- COL4A5 variants in
sequencing databases of populations without known kidney disease

Pe3ynbrathbl:

NMpeanonoXXutenbHoO NaToreHHble reTepo3nroTHblie BapUaHTbI :
COL4A3-4 1 u3 106 yenosek

COL4A5 1 w3 2320 yenoBeK

Gibson J et al. 2021



Which genetic mutations can be identified in adults with ‘
FSGS by whole exome sequencing? C‘JAS N

Methods and Cohort F % q P
Toronto GN S v ‘ o
Registry Whole Exome COL4A3/4/5 Podocyte CAKUT

Sequencing genes genes
FSGS by kidney
&8 biopsy OR
& : A
proteinuria +

relative with FSGS

et 55%  40% 5%

N=193

0 Likely

49% ESKD 5 5 5
229 Familial pathogenic 39% 33% 17%
FSGS

- Tony Yao, Khalil Udwan, Rohan John, Akanchaya Rana, Amirreza Haghighi, Lizhen Xu, Saidah Hack, Heather Reich,
““52 Michelle Hiadunewich, Daniel Cattran, Andrew Paterson, York Pei, and Moumita Barua. Integration of
Genetic Testing and Pathology for the Diagnosis of Adults with FSGS. CJASN doi:
10.2215/CJN.08750718. Visual Abstract by Michelle Rheault, MD

[aXXe ncnonb3ya paclUMpeHHYI0 reHeTUYeCKYyIo naHenb mbl
obHapyxunu, uto natonorna COL4A asnaerca BeayLiem
MOHoreHHou npuuynHou ®CIC y B3pocnbix



MHakTusauma X-XpoMOCOMBI Yy XeHLUH
- NIMoHU3auus

AfanTUpoOBaHO U3:
Torra R. 2022



Kak 0603HauaTb MHAUBUAYYMOB C FreTepOo3UrOTHLIM
naTtoreHHsIM BapuaHTom COL4A3/COL4A4

NobpoKkauecTBeHHanA BoNe3Hb TOHKUX

6a3a/ibHbIX
membpaH

cemeunHasn

rematypus

Poautenun n cubcebl
NaLMUeHTOB C
ayTOCOMHO-

peLecCUBHbIM
BapUaHTOM

AyTOCOMHO-
AOMMWHAHTHbIU
cuHApom AnbnopTa

HeT KOHCeHcyca
HekoTopble Hedponoru npeanoyYUTaOT HE UCNOb30BaTb

TEPMUH CMHp,pOM AnbnopTa Ana 3TOMU rpynnbl
Savige J. 2022



Moaupuuupyrowme PAaKTopbI

e lpyrmne reHbl, o0cCO6E€HHO reHbl NoAOLUUTOB

* CaxapHbln AnabeT, oXnpeHune, aptepumanbHan
rmnepTeH3us

* MHpeKummn, Bkntovaa Kosna-19

* HacnhoeHune ntoboro apyroro rnomepynoHePpuTa
* bepemeHHOCTb

* AnureHeTn4YecKne GaKTopbl

* HeppOTOKCMYHbIE MEANKAMEHTDI

* JIOHOPCTBO NOYKU

Temme J. et al. 2012
Stefanou C. et al. 2015
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BrvaHue nMATIE Ha notpebHocTb B 3TIT
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283 nauueHTa, 3 NoKorneHus, cpeaHss
©NPOAOCIKUTENBHOCTL Tepanuu >5 net 0

Fjl CpepnHuit nepyog HabntopeHus >20 net

ApantuposaHo us: Gross O. Kidney Int. 2012
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www.kidney-international.org clinical trial

A multicenter, randomized, placebo-controlled, %) Check for updates |
double-blind phase 3 trial with open-arm
comparison indicates safety and efficacy of OPE

nephroprotective therapy with ramipril in children
with Alport’s syndrome

Oliver Gross', Burkhard Ténshoff’, Lutz T. Weber’, Lars Pape”, Kay Latta’, Henry Fehrenbach®,

Baerbel Lange-Sperandio’, Hildegard Zappel®, Peter Hoyer’, Hagen Staude'®, Sabine Konig'',

Ulrike John'?, Jutta Gellermann'?, Bernd Hoppe'?, Matthias Galiano'”, Britta Hoecker’, Rasmus Ehren”,
Christian Lerch”, Clifford E. Kashtan'®, Markus Harden'’, Jan Boeckhaus' and Tim Friede'’; for the
German Pediatric Nephrology (GPN) Study Group and EARLY PRO-TECT Alport Investigators'®'”

Hawe wuccnepoBaHue AemMmoHcTpupyer 6e3onacHoOCTb
paHHero Hayajla Tepanuum U noaaep>XuBaeT Hagexay Ha
3amegsieHUe Mo4YeyHOM HepoCTaTOYHOCTM Ha MHorue
roabl, noa4YepKMBas LLeHHOCTb NPEeBEHTUBHOM Tepanuu.

Kl (2020)97



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

LA e He e N
yerhard-Anton Milker' and Cliver Gross'

1003 = No therapy
« « Therapy
_ & 80-
g
()
S
- E 60 -
£ 2
=
40 -
8 3
o ©
-8 20-
O mmme ot o= o=

T L L] T

0 20 40 60 80
Age at onset of renal replacement therapy

No. at risk
No therapy 102 88 66 54 39 22 13 4 1
Therapy 110 107 79 69 47 26 10 4 1

Figure 5|Onset of renal replacement therapy is significantly
delayed in carriers with preemptive nephroprotective therapy

before end-stage renal failure (P <0.0001). Kaplan-Meier
estimate.



Pediatric Nephrology
httpsz//doi.org/10.1007/s00467-020-04819-6

GUIDELINES

Clinical practice recommendations for the diagnosis
and management of Alport syndrome in children, adolescents,
and young adults—an update for 2020

Clifford E. Kashtan ' - Oliver Gross?
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TTokasaHua ana Hauyana neyeHusa (6bnokapna PAAC)
npu cuHapome AnbnopTta

My:xuunHbl ¢ X-CA lNpu nocTaHOBKe AMarHo3a, ecnu

BO3pacT cTapwe 12-24 mecaues

eHwuHbl ¢ X-CA MukpoanbbymuHypums

AP-CA lNpun nocTaHOBKe AnarHosa, ecnu
BO3pacT cTapuie 12-24 mecsaues

AN-CA MukpoanbbymuHypums

X-CA — X-cuenneHHbl cMHApPOM AnbnopTa

AP-CA — AyTOCOMHO-pPeLLeCCUBHbBI CUMHAPOM AnbnopTa AAanTMposaro us:Kashtan C. Gross O. 2020
Reiterova J. Tesar V. Current and Future

AVTOCOMHO-AOMMHaHTH bl CK HOPOM An bnopTa Therapeutical Options in Alport Syndrome. 2023



3aknrovueHue

* [latonorua KonnareHa 4 TMna ogHa M3 4acTbiX MPUYUH He TOJIbKO CEMEﬁHOﬁ, HO U

cnopaguvyeckou rematypum

* Matonorua KonnareHa 4 Tuna (cuHApPom ANbnopTa) BCTpeUaeTca 3HaUMTE/IbHO Yalle,

4yem CHUTANO0Cb paHee U 3aTparnmBaeT He TO/IbKO MYXKYUH

* 3HauuTenbHo npeobnapator 6Gonee «MArKMe» BapuaHTbl, KOTOpble MOrYT

BbIIBNATLCA U NPOrpeccMpoBaTb BO B3pOC/IOM BO3pacTe

 TepmuHbl «bonesHb TOHKUX basanbHbix MembpaH» uam «JobpoKayecTtBeHHas
cemeiHas remaTtypma» He C/JMLLKOM MOoJie3Hbl C NParmMaTUY4ecKoOM TOYKU 3pPEeHUsa u
CNnocob6CTBYIOT /NIOXKHOMY YCMOKOEHUIO NauMeHTa M Bpaya U UTHOPUPOBAHMUIO

HeobxoammocTu HabaoaeHuna

Torra R. Furlano M. Ars E. How genomics reclassifies diseases: the case of Alport syndrome.
Clinical kidney journal. 2020
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