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HeFH - erkon askarla, mualicoys erkan basla!

Fuad Somoadov
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1) HeFH rast golmo tezliyi — neco naferdan birdir?

» Diizgilin cavab =1/300-1/500

» Diizgiin cavab vermis respondent = 19%

2) Miualicoe olunmadigda HeFH-li pasientds erkon KAX inkisaf ehtimali imumi

ohalidon neco dafs ylksakdir?

» Diizgilin cavab = an az 20 dafs

» Diizglin cavab vermis respondent = 0%

Foody JM. Clin Cardiol. 2014 Feb;37(2):119-25.
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Awareness, diagnosis and treatment of
heterozygous familial hypercholesterolemia
(HeFH) - Results of a US national survey

P<0.001

50% e
43% sy, 2% 3;0-009
P=0.001
o I P=059 P=012

I III Bl i %o
HeFH HoFH Mixed High Cholesterol FCS

due to poor
fifestyle habits

Hyperiipidemia

mOverall (n=1,000)  wPrimary Care Physicians (n=500)  mCardiologists (n=500)
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30 yas gadin
Ailadoa erkon KAX
LDL 230mg/dl

Bu hipotetik pasientda ilk
novbada hansi diagnozu

dustunarsiniz

a) HeFH

b) HoFH

c) Qarisiq hiperlipidemiya

d) Hayat torziile alagadar
yuksak xolesterol

e) FCS

Journal of Clinical Lipidology (2021) 15, 682-689
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HeFH vaxtinda askarlanib, uygun mualico almazsa ...

47 2X 16il

KAX hadisalarinin Erkon KV 18 yasinda diagnoz
o oL goyulan, mualicasiz
ez yasl olum riski pasientin itirdiyi

Ray KK et al.Am ] Prev Cardiol. 2023 Sep 6;15:100580.
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!\ LDLR mutation '|  ApoB mutation ﬁm’“ mutation
| [(autosomalco- |:| (autosomalco- 1| (o qocomalco- |3 (autosomal
;| dominant; 90-95%) | 1| dominant;510%) |:| g5rinant<1%) |i| recessive; <1%)
5 Less LDL-LDLR binding = Reduced : :
' clearance of circulating LDL particles £ -
s ; @ it a2 @
No internalization =
Reduced clearance
S kb
PCSK9 prevents decoupling e
of LDL particle from LDLR;
thus, entire ternary complex
f ,) is digested in the lysosome
= No LDLR recycling
ole ~ ) 2 Golgi
\.,v',‘ \\\ &
,?m-___;’/;/ﬁi )} N Hepatocyte

Mirzai S. et al. Rev. Cardiovasc. Med. 2023; 24(11): 311
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* Homozygous LDLR null
HoFH * Homozygous LDLR defective Olava
_* Compound heterozygous patogen
= A - variant
- Heterozygous pathogenetic variant
* LDLR null * PCSK9
4 | * LDLR defective * APOB Qoruyucu
i —HeFH - gen.etik
Common v ° Polygenic variant
hypercholesterolaemia (multiple LDL-cholesterol-raising SNPs)
* High Lp(a) level
L

Sturm, A. C. et al.]. Am. Coll. Cardiol. 72, 662-680 (2018).
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Eyni genotip farqli fenotip
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> LDL xolesterin soviyyasi > 190mg/dl

> Aild fordlorinds ¢ox yiiksok LDL xolesterin saviyyalori

> Ailads erkan yaslarda KV hadisalor, oliim, infarkt vo s.

> Erkon yaslarda KV hadisalor, oliim, infarkt vo s. olduqda

> Fiziki muayind slamoatlori
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HeFH xastalarini neca askarlaya bilorom ?

1)HeFH-dan stibhalanmak
2)Klinik voa laborator alamatlar

3)Genetik analiz
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Meyar Xal
Ails anamnezi
1.doraco gohumlarda erkon KVX (kisi < 55, gadin < 60 yas ) vo ya 1
1.doraco qgohumda LDL >95 .persentil vo/va ya 1
1.doraco gohumda tendon ksantomas1 vo/va ya arcus cornealis, vo ya 2
18 yasdan kigik usaglarda LDL >95.persentil 2 >8 — AH da ql q dir
oxsi anamnes 6-8 — AH ehtimali
Erkon KAX (kisi <55, gadin < 60 yas ) 2 3-5 — AH miimkiindiir
Erkon serebral vo ya periferik vaskular xastalik (kisit < 55, qadin < 60 yas ) 1 <3 —AH deyﬂ
Klinik miiayino
Tendon ksantomalari 6
45 yasdan oavval arcus cornealis 4
LDL
> 330mg/dl (8.5mmol/L) 8
250-329mg/dl (6.5-8.5mmol/L) 5
190-249mg/dl (4.9-6.4mmol/L) 3
155-189 mg/dl (4.0-4.9mmol/L) 1
Funskional LDL-R mutasiyasinin olmasi (LDL-R, ApoB, PCSK9 genindo) 8
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Genotipin riska tosiri
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25,8

® AH mut yox = AH mut var

22,5

17,

[E
w

KAX {iciin risk artis1

7,5

3.4-4.1 4.1-4.9 4.9-5.7 >5.7

Khera, A. V. et al. J. Am. Coll. Cardiol. 67, 2578-2589 (2016).
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Mutasiya olmadan Pasient: LDL miialico et
klinik diagnoz Ailo: LDL toqib et, lazim oldugda miialico et
> Pasient: LDL miialico et
: Aila: genetik analiz, LDL toqib et, lazim
, olduqda miialico et

Klinik diagnoz

zoube1p ynouan

Klinik diagnoz olmadan
tasdiqlonmis mutasiya

Pasient: LDL toqib et, lazim oldugda miialico et Ailo:
LDL toqib et, lazim oldugda miialico et

Luis Masana-dan adapte edilmisdir.
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HeFH diagnostikasi

01 02 03

ilkin xasto
askarlandigdan sonra
ailo kaskad skriningi

FH diagnozu Kklinik Miimkiin olduqda
meyarlar asasinda diagnoz DNA analizi ilo
goyulmahdir tosdiglonmalidir.

aparilmahidir.
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HeFH risk stratifikasiyasi

SAFE HEART risk equation The FH-Risk-Score
Sex OMale OFemale v
— 4 2 1-1-.

v - Age
Weight K Sex —

l HDL-C
o Hypertension LDL-C
prey e Smoking |  Calculate the FH-Rlsk-Score o

g e \_ 10-yearASCVDrisk  J "

Clinical History

History of ASCVD OYes ONo

Q
3
Biochemical Results 0

LDL Cholesterol (value for individua! undergoing treaiment)

s . <10% 10-20% > 20%
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TiBBI SIGORTA

quh;m op-bllml
Nl

%

1 O-year risk of cardiovascular disease
Non-FH ‘ O )
primary prevention (= ) 51%

Non-FH
secondary prevention w (= o) 300%

FH O
diabetes (b mmmm) 308% [ ~30%

FH i, O
FHRiskScore>20% (S Cp e s2:1%

Secondary preventlon ” (e c{}: ) 50.7%
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HeFH miualicasi

Diagnoz qoyulduqdan sonra an qisa zamanda mualica baslanmalidir.
Asimptomatik ateroskleroz goriintiilonmasi risk stratifikasiyasi ti¢ctin faydal ola bilar.

dksor hallarda ilkin mualica secimi yliksok intensivlikli statin + ezetimib kombinasiyasidir.

= W N e

Cox yuksak risk qrupunda olan pasientlar tigiin (ASKVX vo ya yanasi 1 major risk amili) LDL an az 50%

azaldilmagla, 55mg/dl-don asag1 salinmalidir.

5. Yiksak risk qrupunda olan pasientlar tuigtin isa LDL an az 50% azaldilmaqla, 70mg/dl-dan asagi salinmalidir.
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HeFH miialicasinda statinlarin effektivliyi

TABLE 1 Observational Studies for Statins on Patients With FH
Cohort Patient Population N Main Findings Ref. #
UK Simon Broome FH register Definite and possible FH patients aged 3,553 Standardized mortality ratio of coronary heart disease in men =
20-79 y with definite FH decreased from 4.83 (95% Cl: 2.32-8.89) to
2.51 (95% Cl: 1.01-5.17) when comparing pre-1992 to
post-2008
SAFEHEART (Spanish Familial HeFH patients aged 18 y or older 1,939 16% of patients in primary prevention with atorvastatin and 18% A2
Hypercholesterolemia Cohort with rosuvastatin achieved an LDL-C of <100 mg/dL
Study) registry
27 Dutch lipid clinics FH without prevalent coronary heart 1,950 Statin-treated group had 76% (P < 0.001) overall risk reduction 43
disease of coronary heart disease compared to untreated patients
21 UK lipid clinics HeFH patients aged 20-79 y 3,382 37% (P = 0.01) reduction of coronary heart disease mortality @
2 South Africa lipid clinics HoFH 149 66% (P = 0.02) reduction of mortality =
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HeFH-da statinlarin sagqgalma gostaricisinoa tasiri

Cumulative event-free survival (%) in FH

[ ~~ - "
80 =
s & Statin treatment
60 e ™
~§
~~~.
40 S TN
No statin treatment
20

0 5 10

Vermissen et al. BMJ 2008; 337



20-Year Follow-up of Statins in Children with Familial Hypercholesterolemia

llse K. Luirink, M.D., Albert Wiegman, M.D., Ph.D., D. Meeike Kusters, M.D., Ph.D., Michel H. Hof, Ph.D., Jaap W. Groothoff, M.D., Ph.D., Eric de Groot, M.D., Ph.D., John |.P.
Kastelein, M.D., Ph.D., and Barbara A. Hutten, Ph.D.

A Freedom from Cardiovascular Events B Freedom from Death from Cardiovascular Causes
100 Children with FH 100 Children with FH
80 80
- 70+ -~ 70
Eg' P ith FH &
— ts wit S
.g 60~ arents wi .s 60~
£ g
v 504 (7] 50+
'g.; 40+ T 404
S :
w30+ w30+
20 20+
10+ 10+
0 1 T 1 | | 1 0 | ] 1 1 1] 1
10 15 20 25 30 35 39 10 15 20 25 30 35 39
Age (yr) Age (yr)
No. at Risk No. at Risk
Children with FH 214 213 213 206 134 44 1 Children with FH 214 213 213 213 143 45 1
Parents with FH 156 156 155 150 145 133 115 Parents with FH 156 156 156 155 153 150 145

N EnglJ Med 2019; 381:1547-1556
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ORION-9 - HeAH:Bazal gostoricilor

Ertalama bazal LDL 153.1 mg/dL, tadgigata daxil olarkan pasientlarin 90% statin, 75% yiiksak intensivlikli >
tatin, >50% ezetimib gabul edib.

_ Inklisiran
ITT population*
n=242
Yas, il - median (IQR) 56 (47-63) 56 (46-64)
Kisi — n (%) 112 (46.3) 115 (47.9)
ASCVD —n (%) 59 (24.4) 73 (30.4)
Diabet 20 (8.3) 28 (11.7)

Yanasi antihiperlipidemik miialica — n (%)

Statin 219 (90.5) 217 (90.4)
Yiksak intensivlikli statin statins 185 (76.4) 171 (71.2)
Ezetimib 135 (55.8) 120 (50.0)
LDL-C, mg/dL — meanzSD 151.4+50.4 154.7+58.0
Lp(a), nmol/L— median (IQR) 57 (22-180) 54 (20-185)
PCSK9, ug/L— meanzSD 452.2+131.2 429.1+135.3

Raal FJ et al. N EnglJ Med 2020; 382:1520-1530
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ORION-9 - 18 ay sonra naticalar

Taqib miiddatinda LDL saviyyasinda dayisma )2
-@-Inclisiran -@- Placebo i Bazal dayerle mugayisada 90-540.gunler arasinda
¥510.giinde LDL forqi, % LDL deyerinda dayisiklik %

90.giin 510.giin
g S ’_‘—0: 540.giin

-44.3% (95%CI -48.5 to —40.1; P<0.001)

N
o o

-20 7 4’\&—.
-40 1 ——
-60 -47.9%
-80 (95%Cl -53.5 to —42.3; P<0.001)
-100 - - - - -
0 100 200 300 400 500

Bazal dayarle miiqayisada
LDL-da azalma %-i

Mialicanin baglamasindan kegan guinlar

istirakgi sayi Gun 0 Gun 90 Gun 150 Gin 270 Gun 330 Gun 450 Gin 510 Gun 540
Placebo 240 237 238 235 233 233 229 232
Inclisiran 242 240 239 240 237 237 231 232

inklisiranla 510.giinds LDL-ds miitloq azalma - 59mg/dl

Raal FJ et al. N EnglJ Med 2020; 382:1520-1530
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ORION-9 - Istirakc¢ilarin mithiim gismi LDL hadafina cata bilmisdir.

ElO-gﬁnda LDL hadaf saviyyasina ¢atan pasientlarin sayi va faizi )2

Parametr Inklisiran Plasebo

<25 mg/dL 2 (0.8%) 0

<50 mg/dL 46 (19.0%) 2 (0.8%)
<70 mg/dL 99 (40.9%) 3 (1.3%)
<100 mg/dL 158 (65.3 %) 21 (8.8%)

Raal FJ et al. N EnglJ Med 2020; 382:1520-1530
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PCSK9-mAB - HeFH-do effektivlik

RUTHERFORD 2

~®- Placebo every 2 weeks (n=54) ® .
20— —4— Placebo monthly (n=55) n: 3 3 1
—#- 140 mg evolocumab every 2 weeks (n=110) o e .
—- 420 mg evolocumab monthly (n=110) i H e F H kI NI k d 1a q NOozU

o
|

 Evolocumab 140 mg Q2W, 420 mg
Q4W, or placebo

e Mean LDL-C reduction: ~60%

* >60% had an LDL-C <1.8 mmol/L

e Safe and well-tolerated

A L
o S
1 1

Change from baseline in LDL cholesterol (%)
N
=)
1

-80
Baseline Wetlel( 2 Wenlak 8 Weelk 10 Weelk 12
Evolocumab every 2 weeks .. T T T T T T
Evolocumab monthly .. T . T . T

Raal, Lancet 2015
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PCSK9-mAB - HeFH-do effektivlik

Placebo + statin therapy at maximum tolerated dose + other LLT ~ ___ ::S lll
Alirocumab + statin therapy at maximum tolerated dose + other LLT i: :l
45 - - 174

- 155
<
2
£ - 135
w
2 - 116 5
g a
Q
@ i
E L97 ©
»
-l
Q b7
-d -
a
-J
- 58
1 Ll Ll Ll Ll Ll Ll Ll Ll Ll 39
0 481216 24 36 52 64 78
Week

ODYSSEY FH | and Il

* Number of enrollees: 735
 HeFH clinical or genotyping

* Mean LDL-C reduction: ~55%
e LDL-C<1.8 mmol/L: ~65%

e Safe and well-tolerated

Kastelein, EHJ 2015
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PCSK9-mAB - HeFH-do effektivlik

-------- Placebo
—— Alirocumab 150 mg Q2W
250 -
196.3 mg/dl
2004 182.3 mg/dl {

}}}{' """"" } ------------ { ------------ }’ """"""" } """""""""

LS mean (SE)
calculated LDL-C, mg/d|

; 33—
¢ 122.2 mg/dl
107.0 mg/dl
50 -
0 T T 1 1 | L 1 T T 1 ) L] L] L | L L ] L ¥ L)
0 4 8 12 16 20 24 28 32 36 40 44 48 52 56 60 64 68 72 7678
Time (weeks)

ODYSSEY HIGH FH

Number of enrollees: 106
HeFH clinical or genotyping
LDL-C > 160 mg/dL

Mean LDL-C reduction: -39%
Safe and well-tolerated

Ginsberg, Cardiovasc Drugs Ther 2016
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PCSK9-mAB - HeFH-do effektivlik

40 -

M Alirocumab 75/150 mg Q2W B Alirocumab 150 mg Q2W W Control
20

.8 6.9 5.5

o
i

Mean (SE) percentage reduction in LDL-C from baseline
& B

~100 - -94.0

APOB defective LDLR defective LDLR negative PCSK9 GOF No known mutation
n=20 n=6 n=16 =131 n=B9 n=126 n=168 n=88 n=141 n=5 n=1 n=1 n=B85 n=69 n=110
Defesche, J Clin Lipidol 2017
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PCSK9-mAB tablet - Enlicitide - HeFH-do effektivlik

JAMA

QUESTION Does treatment with the oral PCSK9 inhibitor enlicitide lead to clinically meaningful reductions of low-density lipoprotein
cholesterol in adults with heterozygous familial hypercholesterolemia?

CONCLUSION Oral PCSK9 inhibition with enlicitide is an effective and well-tolerated treatment for patients with heterozygous
familial hypercholesterolemia.

POPULATION INTERVENTION FINDINGS
" —\ = e Mean percentage change at week 24
155 Women (i 8 = 7 i} P g
Patients randomized == -
148 Men .’ ' Enlicitide \ Placebo
Adults with a history (=] ‘ - 5 (&=
of heterozygous familial 202 ) 101 -58.2% | 2.6% ‘
hypercholesterolemia Enlicitide Placebo
20 mg once daily Once daily
Mean age: 52.4 years for 52 weeks for 52 weeks
Enlicitide significantly reduced low-density
lipoprotein cholesterol vs placebo:
LOCATIONS : P
PRIMARY OUTCOME Between-group difference, -59.4%
59 . o . (95% Cl, =65.6% to -53.2%); P < .001
Clinics in Mean percentage change in low-density lipoprotein

: cholesterol from baseline at week 24
17 countries

Ballantyne CM, Gellis L, Tardif JC, et al. Efficacy and safety of oral PCSKS inhibitor enlicitice in adults with heterozygous familial hypercholesterolemia
arandomized clinical trial. JAMA. Published online November 9, 2025. doi:10.1001/ilama.2025.20620

2 AMA
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