Early Diagnosis and Treatment of Familial Hypercholesterolemia

The VRONI StUdy FH Screening in Germany
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Familial Hypercholesterolemia (FH)

%003 —p
» Most common genetic disorder 0g O,
®
O
=High prevalence: 4

Elevated LDL-Levels

= HoFH: 1: 160.000/320.000 LDL-C: 1000 mg/d|I
= HeFH: 1:150/200 LDL-C: 190-500 mg/d|I

Vs
i Coronary heart
e disease

=Etiology:
Mutation in the LDL-Rezeptor, Apo-B-100, PCSK-9

Mutation LDL- R, ApoB100, PCSK9

Modificated Nordestgaard, B.G., et al. Eur Heart J, 2013. 34(45): p. 3478-90a.



Familial Hypercholesterolemia

FH patients lose 15-21 years of life

In Germany, 3000 children are born with FH every year!

~50 children/week

Underdiagnosed worldwide <5% diagnosed in Germany

First CV event at an average age of 38.4 years

Average age of diagnosis is 44 years! Too late!

» Early diagnosis and treatment reduce
cardiovascular risk!

Mundal et al. J. Am Heart 2024; Wiegman et al. Jan 2021, unpublished data; EAS FHSC Lancet 2021; 398:1713-25
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Early diagnosis by measuring LDL-C Vr(»)mé?f

» Who ?
» Every child in Bavaria, voluntary and free of charge
» When?

» aged 5-14 years, in the context of the

regular preventive checkups (U9-J1)

> How?

» 200yl of capillary or venous blood
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Screening: Bavarian children aged 5-14 years VrOnl z&m E

Pediatricians Laboratory
Informed consent =————— T I\l r=10e]!
Blood sample measurement

Negative result: LDL-C
<130 mg/dl (<3.34 mmol/l

Positive result: LDL-C 2130 mg/dl (23.34 mmol/l)

Genetic analysis MR

Klinikum rechts der Isar
Technische Universitat Miinchen

Children with FH mutation(s) Children without FH mutations

VRONI database

Follow-up visits Further diagnostics

Paediatric cardiologist

Specialized training center

VRONI study center: Data Management, organisation and administration
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Milestones VrOmg

Studydocuments rﬁ;ﬁ?gaatis; . Genetic online
V1.0 Data Protection counseling for
) Cooperation PR-Awareness cascade screening
Ethical with
approval pediatricians Vroni-Kick off

Webinar
First samples

2018

Training _ _ Online Symposium
GEKO concept for Vroni-Information
affected Handbook
Legal families Press releases
Examinations Cascade Screening
Studydocuments Sample Monitoring

Revison
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Distribution of LDL-C

0.0151 130 mg:/dl
=>27.000 children screened for FH
0.0101 E (Q 490/0 | @ 510/0)
»7,2 % elevated LDL-C
0.005 1 :
0.000 1 i
’ . 100 150 200 250

LDL cholesterol in mg/dl
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Genetic results Vroni

265 children with FH

Scale 20 Kb} | he19
chr19: | 11,200, 008| 11,210, 600| 11,220, 008| 11,230, 000| 11,248,008 11,250, 608|
gi0ns covered by prokes in design TE-92597660
Covered EEEIIEIn | IIII IIII-III BIIIMINDIAD 0 M| I/ IN N RIDNIN
Regions targeted in desion TE-92597660
Targets NN W N LR LCNLTRRUI R TR N RO T
C Genes (RefSeq, GenBank, CCD! tRNAs & Comparative Genomics)
LOLR {
LDLR LOLR |
LOLR
LOLR
LOLR ¢
LOLR 1
LOLR 1+
LOLR i
LOLR]
—
S Scale 20 kb} | heig
- chrai 21,210, 806| 21,229, 908 21,230, 008 21,249, 008| 21,250, 600 21,260, 008] 21,279, a08| 21,280, 808/
- 1 Regions covered by probes in design TE-92597680
- govered —] 1 | 1]
=8 APO Regions targeted in de:
Targets S | (— R R E—
UCSC Genes (RefSeq, GenBank, CCDS, Rfam, tRNAS & Comparative Genomics)
scale 19 kb { hetd
chrt 55,505, 808| 55,510, 800| 55,515, 908 55,520, 800| 55,525, 606/ 55,530, 008
Regions covered by probes in design TE-92597660
Covered 31 | T
Regions targeted in design TE-92537660
PCSK argets [ ] [ [
poth i Ucls‘l: Genes (l}efsw, GenBank, CCES. R_f_am, tRNAs & Comparative Genomics)
PCSKS

MRI

Klinikum rechts der Isar
Technische Universitat Miinchen

2018 © VRONI | ALL RIGHTS RESERVED



www.myvroni.de

PRAXISALLTAG
MIT VRONI!




Cascade-Screening Vi

Genetic Online-Counselling

* Reverse cascade screening
 |dentification of affected family members




since 02/2024

>Vroni im Norden

@ Dr. Rolf M. Schwiete Stiftung
Deutsche
Herzstiftung
(JO)| DGK.
Deutsche Gesellschaft fiir Kardiologie — Herz- und Kreislaufforschung e.V.

German Cardiac Society
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Vroni network

>700 pediatricians in Bavaria >100 pediatricians in Niedersachsen,
Hamburg und Bremen

Contributing centers

Maade

Lifestyle center @
Pediatric cardiologist
Pediatrician

@

O

@

@ Sequencing center
. VRONI main office
@

VroniPlus

Dortmund

sertiasanc ESSEN X

o £ _Bochum Brior
Duisburg

Blisseldories ey T

2022 © VRONI | ALL RIGHTS RESERVED DR.V.SANIN Sanin et al, European Journal of Public Health 2022



Acceptance: App survey \rdsipi \-

Data from 152 Families

>96% participate in the Vroni study

>95% are in favour of genetic diagnosis

PraxisApp

>90%would treat their child with medication for FH




Gesundes-Herz-Gesetz

Bundesministerium . N
far Gesundheit Vronl @a\

1- Verbesserung der Fruherkennung bei Kindern und Jugendlichen

Cholesterin-Screening im Kindesalter

2- Gesundheitsuntersuchung in den Altersstufen 25, 40 und 50
3- Starkung von Strukturierten Behandlungsprogrammen
neues DMP fur hohes Herz-Kreislauf Risiko
4- Verordnungsfahigkeit von Statinen
5- Verbesserung Tabakentwohnung und ernahrungsspezifische Krankheitspravention

6- Beratung zur Pravention und Fruherkennung in Apotheken

Kabinett 28. 08. 2024
https://lwww.bundesgesundheitsministerium.de/service/gesetze-und-verordnungen/detail/ghg.html; 10.09.2024
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Early screening- lifelong impact !!
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A vision with care:
The VRONI study on familial hypercholesterinemia

Holger Prokisch
TUM University Hospital | Helmholtz Center Munich
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CHARGE (Knera et al. 2017) VRONI
LDL-C = 190 mg/dL: 92t percentile LDL-C = 130 mg/dL: 93t percentile

1.7%
N= 956 N= 1,133
adults children
WES 23 genes

FH Prevalence:



=~ VRONI study design: High diagnostic yield by sequencing in children

CHARGE (Knhera et al. 2017) VRONI Wald et al. (2016)
LDL-C 2 190 mg/dL: 92" percentile LDL-C = 130 mg/dL: 93t percentile LDL-C = 130 mg/dL: 95™ percentile

1.7%
5%
N = 956 N=1,133 N = 505
children
adults children 48 SNPs

WES 23 genes



TUTI

“w<= A Bavarian founder increases prevalence

UNIVERSITAT
MUNCHEN

Bavarian founder mutation - p.Asp266Glu
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A Bavarian founder increases prevalence

Bavarian founder mutation - p.Asp266Glu

World Europe Northern Germany Bavaria
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Prescreening by family history and/or repeated LDL-C measures would not improve the screening outcome
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