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FIG. 1. Upon admission, electrocardiography showed an ST depression
in the inferior leads and lateral precordial derivations.

FIG. 3. Conventicnal coronary angiography revealed a significant
occlusion of the left anterior descending artery and circumflex artery.

Balkan Med J 2018;35:208-11



Ailovi
hiperkolesterolemiya (FH)

cox yayillmis genetik xastalikdir (OD)
ila xarakteriza olunur

* Yuksak xolesterol saviyyalari

* Erkan ateroskleroz

e Xolesterolun ¢cokmasi

Kayik¢ioglu M et al. Aterosklerosis 270 (2018) 42-48



Box 2 Updated criteria for the diagnosis of homozygous familial

hypercholesterolaemia
Clinical criteria
* LDL-C criteria:
Untreated LDL-C >10 mmol/L (>~400 mg/dL) is suggestive of HoFH requiring further investigation to confirm the diagnosis.
+ Additional criteria:
Cutaneous or tendon xanthomas before age of 10 years and/or
untreated elevated LDL-C levels consistent with heterozygous FH in both parents®
*In digenic form, one parent may have normal LDL-C levels and the other may have LDL-C levels consistent with HoFH.

Genetic criteria
* Genetic confirmation of bi-allelic pathogenic/likely pathogenic variants on different chromosomes at the LDLR, APOB, PCSK9, or LDLRAP1
genes or >2 such varfants at different loci (Box 3); for abbreviations for genetic nomenclature see below.

ABCGS, ABCGS: Genes encoding ATP-binding cassette subfamily G members 5 and 8
APOB: Gene encoding apolipoprotein B

LDLR: Gene encoding the low-density lipoprotein receptor

LDLRAPT: Gene encoding low-density lipoprotein receptor adaptor protein 1

LIPA: Gene encoding lysosomal acid lipase

PCSK9: Gene encoding proprotein convertase subtilisinkexin type 9 protein (PCSK9)

European Heart Journal (2023) 44, 2277-2291
https://doi.org/10.1093/eurheartj/ehad197
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FH dmir boyu xolesterola maruz galir
FH insanlari dogusdan etibaran ¢ox ylksak xolesterola maruz goyur
va belalikls, hayatin avvalinda CHD U¢iln arafaya catir.

LDL saviyyalari CV naticasini tayin edir!
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1/160 000 - 1/320 000

1/200 - 1/250



Estimated global burden of homozygous FH (2020 data*)
Data give a range based on a frequency of 1 in 250,000 and 1 in 360,000

Latin America
and Caribbean
1818-2615

Figure 1 wmmdwwwmwummmmmummwm
and estimates of homozygous familial hypercholesterolaemia prevalence ranging from 1:250 000 to 1:360000."%""



Dogusdan bari macmu xolesterol maruz galma
vaxtindan avval CVD-ya sabab olur

HETEROZYGOUS FH

HOMOZYGOUS FH
TC: >500 mg/dL
(10-28 mmol/L)

Two allele

TC: 300-500mg/dL
(7.0-14 mmol/L) ll

One allele ‘\‘/

- >

Arcus Comeali;J 0
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l CHD onset at 30-60 years

Xantomas

CHD onset in childhood

A l Aortic stenosis I

Ailavi hiperkolesterolemiya: Qlobal yiik va yanasmalar.
Curr Cardiol Rep. 2021,23(10):151



FH
on ¢cox plazmadan LDL hissaciklarini tamizlayan LDL-reseptoruna tasir

edan genlardaki mutasiyalarla alagadardir.
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Cox erkan CVD
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HoFH mualicasi

e LDL hadaflarina catmaq lazimdir!

* MUmkun gadar asagi
* MUmkUn gadar tez

Table 3
Therapeutic Goals for FH in Children and Adolescents

Society

Country

Target LDL-C

National Institute for Health and Clinical Excellence””
Belgian consensus for FH treatment in children and young adults™

Pediatric guidelines on cardiovascular risk in children and adolescents™”

Expert consensus of the European Atherosclerosis Society specific
to children and adolescents (European Society of Cardiology)'”

International Atherosclerosis Society '~

United Kingdom
Belgium

USA

Europe

International

No specific LDL-C targets

e 10-14 years old: LDL-C <130 mg/dL (<7.2 mmol/l) and/or
30% reduction

e 14-18 years old: LDL-C <130 mg/dL (<7.2 mmol/l) and/or
50% reduction

>10 years old: 50% reduction in LDL-C or LDL-C <130 mg/dL

(<7.2 mmol/l)

e 8-10 years old: 50% reduction in LDL-C

e >10 years old: LDL-C <130 mg/dL (<7.2 mmol/l)
(especially if CV risk factors are present)

e LDL-C <100 mg/dl (<5.5 mmol/l) in the presence of
additional ASCVD risk factors (primary prevention)

e LDL-C <135 mg/dl (<7.5 mmol/l) or 50% reduction
in the absence of additional risk factors for ASCVD

Abbreviations: ASCVD = atherosclerotic cardiovascular disease; FH = familial hypercholesterolemia; LDL-C = lipoprotein-cholesterol.



FH terapevtiklori

LDL-R bagl
e Statinlar

* Ezetimibe
* Qatranlar

* Bempedoik tursu

* PCSK9 inh (Alirocumab,
Evolocumab)

* sSiRNA(Inclirisan)

LDL-R bagh olmayan

* Lomitapid

* Mipomersen

* Aferez

 ANGPLT3 inh

e Evinakumab (ANGPLT3 mab), iRNA

 Gemcabene, HDL autotransfuziya, AAV-8
osasli LDL-R gen avazedici terapiya

 Genomun redaktasi (CRISPR-cas) — PCSK9
va ANGPLT3 hadaflanmasi (klinikadan
avvalki inkisafin gabaqcil marhalalarinda)



HoFH mualicasi

LDL-R-dan asilidir

 PCSK9 inh

Should we use PCSK9 inh in HoFH?

* PCSK9 inh could be effective in HoFH patients depending on the LDL-R activity
e LDL-C reduction varies ranging from 7% to 56%

* Patients with a response of 10-15% LDL-C reduction (or interval mean LDL)
should continue PCSK9 inhibitors.

*  Kayikcioglu M. LDL Apheresis and Lp (a) Apheresis: A Clinician's Perspective. Curr Atheroscler Rep. 2021
*  France M, et al; HEART UK statement on the management of HoFH in the United Kingdom.
Atherosclerosis. 2016



LDL-aferez

* 9n tasirli LDL azaldici terapiya

* LDL-R mustaqil

* Hayat xilasetma

* Asan deyil, uygunlasa bilan terapiya

* Tezlik vacib (ideal haftalik )

* baslamasi : ideal yas <6-7 yas ( cox avvallar)

* ks halda Aorta stenoz iralilema qarsisini



A-HIT 1 — Turkiye Aferez registriyasi

HoFH N=83
il (min-maks)
ilk semptomda yas, 10+10 (0,5-45) - 5
kxolesterolun dlctilmasinda 12+11(1-45)
Diagnoz yasi 13+11 (1-50) '-‘ 8 il
aferezin yasi 21£12 (3-55) &

Kayikgioglu M et al. Ateroskleroz 270 (2018) 42-48



A-HIT 1

ballarinin coxu samarasiz LA ila garsilasir vo hadaflara cata bilmir
-

The son 4 LA seansi 'LDL-C saviyyalari idi geyda alinib
Kroon dustur

Mg/ dL
4 son seansin orta seans dncasi LDL 414+101 (205-518)
4 son seansin orta seansdan sonraki LDL 133+44 (67-261)
Interval orta LDL 338+82 (168-561)
LDL magsada catma (ESC 2016 Talimatlar) 5 xasta (5,7%)

Yoxdur: ESC 2019-a gora

*c Kroon dusturu ila hesablanir LA, lipoprotein aferezi



LA seanslarinin orta tezliyi : 19 (7-90) giinlar

Yalniz 11 xasta haftalik LA kegirdi

Aferez araliq

terapiyadir

Yo LDL Apheresis frequency
40
35 30.7% 34,1
30 ’ \
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. I I [
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LA, lipoprotein aferezi Kayikgioglu M et al. Ateroskleroz 270 (2018) 42-48



LDL aferez

Osas xott 2 il 21 yasinda oldii
13 yas AS sababiyla HF

Kayik¢ioglu M. Arch Turkish Cardiol 2014;42 Suppl 2:19-31



Qaraciyar Tx - son cara mualicasi
- 9sasan qisamuddatli yaxsi naticalar

Adv Ther (2022) 39:3042-3057 1)
hitps://doi.org/10.1007/512325-022-02131-3 updates

CASE SERIES

Is Liver Transplant Curative in Homozygous Familial
Hypercholesterolemia? A Review of Nine Global Cases

Mohammed Al Dubayee + Meral Kayikcioglu - Jeanine Roeters van Lennep *
Nadia Hergli - Pedro Mata

Conclusions: Liver transplant did not enable
attainment of recommended LDL-C targets in
most patients with HoFH, and the majority of
patients still required post-transplant LLT. Liver
transplant was not curative in most of the

patients with HoFH followed. Guidelines sug-
gest that transplant is a treatment of last resort
if contemporary treatments are not available or
possible.




PEDIATRIC OFF-PUMP CABG AND LT 677

Fig 1. Bilateral multiloculated xanthomas on the knees and elbows preoperatively.
KAZIMI, MAHMUDOV, BEYDULLAYEV ET AL

Fig 2. Xanthomas completely disappeared 1 year after the operation.



LDL-R bagli olmayan

Lomitapid

Mipomersen

Aferez

ANGPLT3 inh

Evinakumab (ANGPLT3 mab), iRNA

Gemcabene, HDL autotransfuziya, AAV-8 asasli LDL-R gen
avoazedici terapiya

Genomun redaktasi (CRISPR-cas) — PCSK9 va ANGPLT3
hadaflanmasi (klinikadan avvalki inkisafin gabaqcil
marhalalarinda)
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HoFH Ucun anti-Apo B agentlari

LDL reseptorlarindan asili olmayan tasir mexanizmi olan yeni
nasil glicll LL agenti

. . - apoB tarkibli trigliseridlarla zangin lipoproteinlarin sintezi
Lomltapld Ucuin saperon rolunu oynayan, membran vezikillari
PO arasinda neytral lipidlarin dasinmasindan masul olan
5-60 mg/gtin hiiceyra zilali olan mikrosomal trigliserid 6tlirma zllalini (
MTTP) inhiba edir .

- qgaraciyar va bagirsaqglarda



EMA va FDA

Qarisiq terapiya zamani mualice hadaflarina cata
bilmayan HoFH olan boyuklar Ge¢ln tasdiq edilmisdir.

5-60 mg/gln

Uzun miuddatli lomitapid mualicasi (2.1-5.7 il) 19 HoFH boyiklarinda LDL-
xolesterol saviyyasini orta hesabla 45.5% azaldir .

Real hayat stibutu; 246 haftalik terapiya,
Xastalarin 74%-i LDL hadafina 100 mq /dL catmisdir
58% xastalar 70 mg/dL hadaflayir

( Blomva b., 2017)



— Noyabr 2022
Simptom asagi saeviyyads
pulsuz doza lomitapid ve iki

14 ayda bir aferez
d5mq/gun

atin 80 mq / glin CT naticalori
nib 1 0 mg/gun Agatson-Xal : 0

Ateroma yoxdur irslilema

2019

I . -—-—
O—O0—O O—O- O+—=O
1994 2002 2004 2014 2022
Noyabr 2019

Noyabr 2013 | 2014-ciiilin avqustu Sonoqrafiya Tapintilar
CT neticoalori Lomitapid doza titrlema IMT Sag 0,8 mm, Sol 0,7 mm
Agatson-Xal : 0 yuxarl ugun 20 mg/gun
Safen RCA grefti ttkanmig ,
yumsaqdir _ RCA agzinda 25 % o .
stenoz Iévhasi . Oniclas: 130
Sonogqrafiya Tapintilar .
IMT - S8 1.3 men Sol 1.6 mm Sessiyadan sonraki LDL: 54
ATT: 9,4 mm LDL intervali orta : 55-65

Indi aferez haqqinda har 2 aydan bir



ANGPTL3
inhibitorlari

ANGPTL3 deficiency is associated with combined hypolipidemia

I ‘ |

Exome Sequencing, ANGPTL3 Mutations,
and Familial Combined Hypolipidemia

ANGPTL3, 4 and 8 are important modulators of lipid metabolism;

ANGPTL3 is a circulating protein synthesized in the liver that importantly
modulates lipid-lipoprotein metabolism and has pleiotropic functions;

The ANGPTL3 coding gene (ANGPTL3) is specifically expressed in the
hepatocytes and its expression is regulated by LXR,;

Naturally occurring LoF variants the ANGPTL3 gene are associated with
combined hypolipidemia and lower cardiovascular risk;

D. Gaudet-in izni ila



_ e NEW ENGLAND
HOFH da_ ) JOURNAL of MEDICINE
Faza 3 Evinacumab null va geyri- - —

null

Evinacumab for Homozygous Familial Hypercholesterolemia

e HoFH olan xastalar (n=65),
* evinakumab terapiyasi xastalarin 24
Evinakumab hafta arzinda LDL-C-nin 47%

iv. inf azalmasini tamin etdi
15 ma/kq

aylig

Change fram Baseline (%)

ANGPTL3 inhibition in homozygous familial hypercholesterolemia. N Engl J Med. 2017;377(3):296-297 Evinacumab for
Homozygous Familial Hypercholesterolemia. N Engl J Med 2020; 383:711-720. doi: 10.1056/NEJM0a2004215




PCSK9 and ANGPTL3 Inhibitors in Homozygus Familial Hypercholesterolemia

B 12 RCTs: 392 patients
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PCSK9 and ANGPTL3 Inhibitors in Homozygous Familial Hypercholesterolemia: A Meta-analysis of Randomized
Clinical Trials. Drugs. 2026 Feb;86(2):231-242.




HoFH

At diagnosis, If LDL-C > 400 mg/dL
&
Within 8 weeks if LDL-C targets are not reached
+

Adter the first or second dose of PCSKS inhibitor

v
YES
\J
Continue PCSK9
inhibitor therapy
YES NO _’
~ inhibitor

Figure 3. Step-by-step HoFH treatment algorithm.

If there is no access to novel
therapies (PCSK9 inh

directed therapies)

UPOPROTEIN
APHERESIS

Kayikcioglu M, Tokgozoglu L. Homozygous Familial Hypercholesterolemia-da Mévcud Miialica Segimlari.
aczaciliqg 2022 Dekabr ;16(1):64.



Worldwide experience of homozygous familial
hypercholesterolaemia: retrospective cohort study

Tycho R Tromp, Merel L Hartgers, G Kees Hovingh, Antonio J Vallejo-Vaz, Kausik K Ray, Handrean Soran, Tomas Freiberger, Stefano Bertolini,
Mariko Harada-Shiba, Dirk ) Blom, Frederick | Raal, Marina Cuchel, and the Homozygous Familial Hypercholesterolaemia International Clinical

Collaborators™
Overall (N=751) High-income countries  Non-high-income Overall High-income Non-high- Most recent”
{n=398) countries (n=353) (N=534) co:s;\tries mcor:t:i Totalcholesterl 90(58-130) 67(49-91); 13(89154)
hge of famial 124 (55-270% 160{64-330); 100 (50-200) (n=293) et 97(93-101) 74(7079) 123(117-129)
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Fypastinsion %Buss) AU U Bile acid 33 (6:2%) 31(106%) 2(0-8%) 87(82-91) 63(5%-67) 113(107-119)
Chrorc kidney disease b{124) 5(22%) 1{04%) sequestrants (DL cholesterol 66(36-104); 39(2658); 93 (6:7-127)
(umfm smoker 43(7-8%) 25(87%) 18(6-8%) Fibrates 6 (11%) 2(07%) 4 (1:7%) 150179 ’ 471350 i 4303 )
T:::a? i _— — Oftext 7.3:2%) 39N 8(33%) (DL cholesteolbelow 64(1095%) 56 (214%) 8(25%)
e Lipoprotein 243/621 118/293 125/328 gk s
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Total cholesterol 162B100) BSR40 72146206} corceries goalst
6306307 WASSTA)  T6U6518Y e Geneticinformation 565(75:2%) 367(922%) 198(56.1%)
LOL cholesteral 147(116-184) 135(104-172) 158(129-192); Liver 5 (0-8%) 4 (13%) 1(0:3%) avalbles
52(148156)  142(136-149) 162{156-167) transplantation o
www.thelancet.com Published online January 28,, 2022 https://doi.org/10.1016/50140-6736(21)02001-8




Number of lipid-lowering therapies

30 1 . 2 . 3 . a4 . 5 o
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Number on therapy 114 - 185 : 162 : 37 : 15 -
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% reduction in LDL-C 30% : 45% - 67% - 74% - 87% -
% at LDL-C goal 2.6% ' 8.6% . 16.7% ' 18.9% ' 53.3% '
] ] ] ] '
] ] ] ] ]
' ] ' ] '
. . . L} »

Figure 4 As shown for high-income countries in the HoFH International Clinical Collaborators registry, multidrug therapy substantially improved
low-density lipoprotein cholesterol- lowering. More than 50% of the few patients on five lipid-lowering therapies attained low-density lipoprotein chol-
esterol goal (defined as <2.5 mmol/L in primary prevention or <1.8 mmol/L in secondary prevention). Adapted with permission from Tromp et ol '*

Tromp TR, et al. Worldwide experience of homozygous familial hypercholesterolaemia: retros
cohort study. Lancet. 2022.



Bireysellestirilmis Tedavi

Table 1. Effect of lipid-lowering therapy on low-density lipoprotein cholesterol (LDL-C)

Treatment Without Atorvastatin + Atorvastatin + Atorvastatin + Rosuvastatin + Rosuvastatin +
strategy pharmacological ezetimibe ezetimibe + ezetimibe + ezetimibe + ezetimibe + inclisiran
treatment alirocumab inclisiran inclisiran + evinacumab
LDL-C 670 168 128 100 89 49
[mg/dL]

Endokrynol Pol. 2025;76(6):688-689. Achieving the impossible: effective reduction of low-density lipoprotein cholesterol (LDL-C) in a patient with
homozygous familial hypercholesterolemia



S..J. Huang er al.

Experimerniul and Molecular Pathology 144 (2025) 105003

Table 1
Comparative analysis of current HoFH therapies.
Agent Mechanism of LDL lowering Route and Dose Effect on the Avilable RCT Realword data Side effects
Action effect (%0) Treatment of HoFH
Statins Inhibiting HMG- 14-31 % PO, Dose depends Car of Seatins resulted in Significant reduction Liver damage and le
CoA reductase an the LDL-C-lowering a27 % (95 % CI of coronary heart damage 0.1 % incidence
and increasing LDL-C target (Pany therapy in HoFH 23-30 %0) disease events, of ALT elevation (
LDL-R {Endo. et al, 2020) with limited reduction in maj hep icity and Bjormsson, 2017;
20310) efficacy (Pl coconary events myaotaxicity shoald be Chatsizisis ot 2. 2010)
Femander et al_| Cheung ot a2l concerned (Final-
2018) 2004) Femanderz ct 2l 20185
Bjorecson, 2017)
Exetimibe Inhibiting the 5-14 % PO, 10 mg/day ( Second line therapy significantly Moderate reduction of Abdaminal pain,
function of Xozoglow et al | for HoFH lowers reduced LDL LDL-C in patients with diarrhea, headache,
NPCI1L1 (Jia 2005) both LDL-C levels cholesterol by an high cholesterol fatigue, 1.3 % incidence
et al__ 2011) and ASCVD risk ( average of 1858 absorption bat low of ALT elevation (
Havs =t al  2001) % (OsS %O synthexis (Rowablion Kanagioa «t al. 2005)
19.67-17.48 %) ( et 2l , 1998)
Pandar et 2l
2009)
Evoloc 15 Suppr ing the Evolocumals Evalocumab, SC Both are beneficial The treatment Moderate LDL-C Nasopharyngitss, URTI,
Alirocumab function of the 15-32 %:; Biweekly 140 mg for HoFH patients significantly 1 ing has b headaches, back pain and
PCSK9 protein Afirocumab Alirocumab, SC with ot beast 2 %% redoced LDL.C by demonstrated in muscle aches, 3.0 %
and increasing 26 W Biweekly 75150 functional LDL-R ¢ S46% (S C HoFH, especially in incidence of ALT
the number of mg (Henry et al| flay ex al  2023) 58.7-50.5 %) ( patients with non-1LA elevation (Mackbam,
LDL-R ( 20165 Manni=ilo Zhang et al..  2015) 2G15a)
Tomiirson «f ai | and Pisano. 2016)
2017)
Inclisiran Targeting PCSK9 1237 % SC 284 myg on Days Improving Inclisiran reduced Inclisiran could Injection site erythema
mRNA and  and S0, then compliance LDL-C levels by prevent pumerous and injection site rash,
inhibiting its every 6 months ( demonstrates S0.42% (95 % QO cardiovascular events, 0.6 % incidence of ALT
translation (Nair Lami, 20021) potential for use in 44.70.56.15 %) ( inclhuding acute elevation (Koenig e1 al |
et 2l 2014) young individuals fasit et al | 20025) coromary syndrome 2024)
with HoFH ( pisodes and strokes (
Gorman and Wright et al., 2020)
Shapiro, 2020)
Bempedaoaic Inhibiting and 10 % PO, 180 mg/day ( Lowering LDL.C Bempedoic acid The safety is superior URTE, muxcle spasms,
Acid ACLY reducing Susrkov et al | levels in cases of reduces total to statins, the effect on anemis and elevated
the production of 2023) statin intolerance ( cholesteral by HoFH is Emited liver enzyme=, 1.0 %
cholesterol (Feng Hilen and 16.50 % (95 % incidence of ALT
ot al. 2020) BEsilantyne, 2016) 13.97.-19.21 %) ( elevation (Banoch of ol
Filippo et 0l 2020)
2023)
Lomitapide Inhibiting MTP 24.57 % 10-60 mg/day { Reducing the Median Nver fat Adjuvam therapy for Dinrrhen, nausea,
and disrupting Perry, 2013) frequency of content 10.20 % adull patients with vomiting and stamach
lipoprotein apheresis or (95 % C1 HoFH, combined with discomfort, 15.0 %
assembly (Cuchel serving as an B.30-14.70 %) ( other LLT and LA ( incidence of ALT
et al._ 2007) alternative o Blaom «t al., 2019) Nofo 1 ni., 20149) elevation (Porry, 2013)
apheresis (Ao
Parba et al | 2020)

Evinacuimaly Inhilxiting 47.1 %% IV 15 mg/kg every Effective for Evinacumnalb Independent of LDL-R Common side effects and
ANGPTLS 10 four weeks { patients with significantly and well tol d, it P ial threats 1o the
reciuce LDL.C Dingman et al, extremedy low LDL- reduced LDL-C extencds to the fetizs, < 1.0 % incidence
levels (Denyg 2024) R levels (Gusasova 33 12% (95 % pediatric population of ALT elevation (

et al. 2022)

et al., 2015)

48.64-17.61 %) (
Jin et =l 2021)

Srfnnutti et al., 20243
Olstungi et al | 20243
Wiatts e 2l 2023)
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