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Sunum Plani

e Nadir gorulen lipid bozukluklar
e LDL yuksekligiile gidenler
e LDL dasukltgi ile gidenler
e Trigliserid yuksekligi ile gidenler
e HDL dasuklugu ile gidenler
e HDL yuksekligi ile gidenler

* Sonug
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Nadir gorulen lipid bozukluklari

Inheritance Gene Chromosome MIM reference number(s)
T LDL-cholesterol (hyperbetalipoproteinaemia)
Familial hypercholesterolaemia ACD LDLR 19p13 143890, 606945
Familial defective apolipoprotein B-100 ACD APOB 2p24 144010, 615558, 107730
Autosomal dominant hypercholesterolaemia subtype 3 ACD PCSKG 1p32 603776, 607786
Autosomal recessive hypercholesterolaemia AR LDLRAP1 1p35 603813, 605747
Sitosterolaemia (phytosterolaemia) AR ABCGY 2p21 210250, 605459
Sitosterolaemia (phytosterolaemia) AR ABCGE 2p21 210250, 605460
Atypical dominant hypercholesterolaemia AD APOE 19413 107741
Lysosomal acid lipase deficiency AR LIPA 10423 278000, 613497
1 LDL-cholesterol (hypobetalipoproteinaemia)
Abetalipoproteinaemia AR MTTP 4q23 200100, 157147
Homozygous hypobetalipoproteinaemia ACD APOB 2p24 144010, 615558, 107730
Chylomicron retention disease (Anderson disease) AR SAR1B 531 246700, 607690
Familial combined hypolipidaemia ACD ANGPTL3 1p31 605019, 604774
PCSK9 deficiency ACD PCSK9 1p32 605019, 607786
1 Triglycerides
Monogenic chylomicronemia (formerly type 1 HLP)
LPL deficiency AR LPL 8p22 609708, 238600
Apolipoprotein C-1l deficiency AR APOC2 19q13 207750, 608083
Apolipoprotein A-V deficiency AR APOAS 11923 145750, 144650, 606368
Lipase maturation factor 1 deficiency AR LMF1 16p13 246650, 611761
GPIHBP1 deficiency AR GPIHBP1 8q24 612757, 615947
Infantile hypertriglyceridaemia, transient AR GPD1 12q13 614480, 138420
Dysbetalipoproteinaemia (formerly type 3 hyperlipoproteinaemia)  Complex APOE 19q13 107741, 617347
1HDL-cholesterol (hypoalphalipoproteinaemia)
Tangier disease ACD ABCA1 9q31 205400, 600046
Apolipoprotein A-l deficiency ACD APOA1 1123 604091, 107680
LCAT deficiency; fish eye disease ACD LCAT 16q22 245900, 136120, 606967
T HDL-cholesterol (hyperalphalipoproteinaemia)
Cholesteryl ester transfer protein deficiency ACD CETP 16q13 143470, 118470
Scavenger receptor B1 deficiency ACD SCARB1 12q24 610762, 601040
Hepatic lipase deficiency AR LPC 15¢21 614025, 151670

Hegele RA et al. Lancet Diabetes Endocrinol 2020;8:50-67



Dusuk LDL ile gidenler

e Abetalipoproteinemi (MTTP)

e Hipobetalipoproteinemi (ApoB)

e Silomikron retansiyon hastaligi (SAR1B)

* Ailesel kombine hipolipoproteinemi (ANGPTL3)
e PCSK9 eksikligi (PCSK9)




Abetalipoproteinemi (ABL)

e Cok nadir (1/1.000.000)

* MTTP: Mikrozomal trigliserid transfer g ! :
proteini Malformation of the erythrocytes in a case of atypical

e Akantositoz, anemi retinitis pigmentosa

)

> Blood. 1950 Apr;5(4):381-87.

e Blyume gelisme geriligi

[ F A BASSEN, A L KORNZWEIG

* Yag malabasorbsiyonu

e Yagda eriyen vitaminlerin
malabasorbsiyonu

* Norolojik bulgular

e Silomikron ve VLDL Uretimi icin gerekli
e Olclulemeyecek diizeyde LDL ve apoB
e Trigliserid ve total kolesterol de distik

e Lomitapid: Oral MTP inhibitora

 Homozigot AH de kullaniliyor h & ‘ m o

BASSEN FA, KORNZWEIG AL. Malformation of the erythrocytes in a case of atypical retinitis pigmentosa. Blood. 1950 Apr;5(4):381-87.



Ailesel Hipobetalipoproteinemi (FHBL)

e Nadir (1/1000-3000) b o apoB48 apoB100
_ _ (1-27) (end 2179) (end 4563)
e Otozomal ko-dominant gecis ; v v
e ApoB geninde defekt — —
(46-672) (3373-3393)
e LDL-K ve VLDL-K d[j§(jk Vitellogenin LDLR binding site

e Mutasyonun yerine gore daha kisa ApoB sentezi
e ApoB nin LDL reseptor bolgesinden farkli bir yerinde eksiklik
e Klinik 6zellikler ABL ile benzer

e Mipomersen: ApoB sentezini engelleyen antisens
oligonukleotid
e LDL-K dusiirmede etkili haftada bir enjeksiyon tedavisi

e Yan etki: Karacigerde yaglanma ve transaminaz
yuksekligi

Hegele RA et al. Lancet Diabetes Endocrinol 2020;8:50-67;
Meral Kayikgiglu Turk Kardiyol Dern Ars - Arch Turk Soc Cardiol 2014;42 Suppl 2:47-55



Ailesel Kombine Hipolipidemi

e ANGPTL3 (Angiopoietin like 3) de fonksiyon kaybi mutasyonlari
e Otozomal ko-dominant

ANGPTL3 lipoprotein lipaz (LPL) ve endotelial lipaz inhibitori \
e Total-K, HDL-K, LDL-K ve trigliserit diistik (heterozigotlarda %50,

~<’
homozigotlarda cok disuk) % \,

e Klinikte sikayet yok. Ateroskleroza karsi korunmus

e Evinacumab: ANGPTL3 monoklonal antikoru
e LPL ve endotelial lipazin inhibe edilmesini engeller Triglyceride-rich
e LDL reseptorinden bagimsiz LDL-K dislricu etki e
e Homozigot AH de etkili
 Sekonder hipertrigliseridemide etkili

e Vupanorsen: ANGPTL3 antisense oligonukleotid
e Sekonder hipertrigliseridemi

Hegele RA et al. Lancet Diabetes Endocrinol 2020;8:50-67



PCSK9 eksikligi

* PCSK9 da fonksiyon kaybi1 mutasyonlari

A. Hypercholesterolemia B. Monoclonal Antibody to PCKS9
Reduced LDLR on cell surface Increased LDLR on cell surface

e (Otozomal ko-dominant

* Heterozigotlarda %40 LDL-K diisiis ¢ : ( ’

Jig
 Homozigotlarda ¢ok diistik LDL-K é,./' \\' S /
 Alirocumab, evolocumab: PCSK9 monoklonal Y Y YYY

antikorlar Q( ~ A LDLR
Tﬂmy_ﬂala inﬁ Recycling
. i .ﬁﬁg 7 \
Fourler, Odyssey k&;} V @
e inclisiran: PCSK9 siRNA @ i Cb__/

. iﬂ;
e QOrion }

Lew-denaity lipopratein
chalesterc] (LDLE) Lysosome

* LDL receptor (LOLR)

Monoclonal antibody Lysosome

o PCIES
= PC3KD

Hegele RA et al. Lancet Diabetes Endocrinol 2020;8:50-67
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Cok Dusuk LDL-K Duzeylerine Yaklasim

LDL-C <1.0 mmol/L Rule out secondary causes: lipid-lowering therapy, malnutrition,
malabsorption, vegan diet, severe illness, chronic liver disease,
chronic pancreatitis, cystic fibrosis, end-stage renal disease,

. hyperthyroidism, cachexia, medications
e Clinical assessment: fat intolerance; fat soluble vitamin
deficiencies; apo B level; blood film (acanthocytosis in ABL and
Targeted NGS homozygous FHBL); TG level (normal in CRD), parental lipid
| profile (normal in ABL, CRD)

v

Bi-allelic ANGPTL3 Bi-allelic PCSK9
mutations mutations

4 »

Bn-allalrc MT‘IP Bl-allsllc APDB Bi-altalic SAR?B
nwtaﬂuns mutaﬂmm mul:aﬂms

—*— o el
[ !
¥

Low fat diet | + No specific treatment
High dose oral fat soluble vitamins :
Medium chain TG

Frequent monitoring of eyes, neurological, liver

s & & @

Hegele RA et al. Lancet Diabetes Endocrinol 2020;8:50-67



Trigliserid yUksekligi ile gidenler

e Ailesel Silomikronemi
e LPL eksikligi
e Apolipoprotein C-ll eksikligi
e Apolipoprotein A-V eksikligi
e Lipaz maturasyon faktor 1 eksikligi
 GPIHBP1 eksikligi
e Infantil hipertrigliseridemi
e Disbetalipoproteinemi




Ailesel Silomikronemi
(Familial Chylomicronemia Syndrome — FCS)

 Milyonda bir kiside
e TG> 885 mg/dl (10 mmol/L)

e Hipertrigliseridemisi olanlarin %0.1 monogenik (ailesel silomikronemi)

e Ailesel olanlar digerlerine gore
 Dahageng
 Normal kiloda
e Sekonder risk faktori yok
 Daha yuksek TG (>1780 mg/dl)
e Pankreatit riski daha yiksek (%60-70)
 ApoB duzeyleri daha dusuk
e TG dusurtcl tedavilere daha direncli

Hegele RA et al. Lancet Diabetes Endocrinol 2020; 8: 50—67



Ailesel Silomikronemi

(Familial Chylomicronemia Syndrome — FCS)

e Hipertrigliseridemide karacigerde tretim artisi
e Ailesel silomikronemi Lipoprotein Lipaz disfonksiyonu

e Otozomal resesif gecis

Monogenic chylomicronemia

- LPL deficiency %80 AR
- Apo C-ll deficiency %2-5 AR
- Apo A-V deficiency %2-5 AR
- Lipase maturation factor 1 deficiency%1-2 AR
- GPIHBP1 deficiency %5-10 AR
Infantile hypertriglyceridaemia, transient AR
Dysbetalipoproteinaemia Complex

Hegele RA et al. Lancet Diabetes Endocrinol 2020; 8: 50-67

LPL
APOC2
APOAS
LMF1
GPIHBP1
GPD1
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Trigliserid Metabolizmasi

e Lipoprotein Lipaz (LPL): Silomikron ve VLDL nin lipolizi
e Apolipoprotein (Apo) Cll: LPL aktivatori
e Apo A-V: Silomikron ve VLDL nin LPL ile etkilesimini saglar

e Lipaz Maturasyon Faktor-1 (LMF1): LPL nin htcre icinde
paketlenmesini saglar

e Glikozilfosfatidilinositol bagh HDL baglayici protein 1
(GPIHBP1): LPL nin hiicre disina cikarilmasi ve endotelde
sabitlenmesi

Hegele RA et al. Lancet Diabetes Endocrinol 2020; 8: 50-67



Ailesel Silomikronemi - Lipoprotein Lipaz

e Lipoprotein Lipaz (LPL):

e Silomikron ve diger lipoproteinlerdeki
trigliseridi hidrolize eder

e Ailsel silomikronemide bu enzim
defektiftir

Chylomicron metabolism and LPL

Chylomicron

e Pankreatit ve karin agrisi:

* Dolasimda asiri artan silomikronlar
pankreasta mikrosirktlasyonu bozar

* Hipervizkozite hipoperfiizyona yol acar

Lipoprotein Iipase;v“ll

LAl .Chylomicron

b LipOtOkSiSite: .» ‘remnant
e TG ler pankreatik lipaz ile parcalanir T
* Toksik serbest yag asitleri olusur |

Bijvoet SM, et al. Neth J Med 1993;42(1-2):36-44; 3.



Silomikronemi ile iliskili klinik dzellikler

e Ciddi yiiksek TG >880 mg/dL

e Karin agrisi

e Tekrarlayan akut pankreatit
e Hepatosplenomegali

e Erilptif ksantomatozis

e Lipaemia retinalis

e Yorgunluk
e Hafiza kaybi
e Depresyon

e Kusma ve ishal

® Proteinuri

e Anemi



Tani

TG >10 mmol/L (three consecutive Rule out secondary causes: high-fat foods, alcohol,
analyses); pancreatitis history oestrogen-containing medications, pregnancy,
obesity and insulin resistance, diabetes,
hypothyroidism, renal disease, steroids

Clinical assessment: abdominal pain,
eruptivexanthomas: lipaemia retinalis,

Targeted NGS hepatosplenomegaly

Heterozygous LPL, APOC2, APOAS, GPIHBP1
or LMF1 mutation; or high polygenic score;
ormohviouagemﬂccame

Hegele RA et al. Lancet Diabetes Endocrinol 2020; 8: 50-67



Ailesel Silomikronemi Komplikasyonlar

@un donem komplikasyonla?

e Kronik pankreatit

e Pankreatojenik (Tip 3c)
diabet

* Endokrin ve ekzokrin
pankreas yetersizligi

e QOrgan yetmezligi

/

Uzun donem

K Akut riskler: \ komplikasyonlar

e Akut pankreatit

e Rekurren pankreatit

e Karin agrisi

\_ Gebelikteki riskler W




Tedavi

e Dusuk yag icerikli diyet <%10 gunluk kalori ihtiyaci (10-15 gr yag)
e Orta-zincirli yag asidi tiketimi (Hindistan cevizi yagi)

e Alkolden uzak durma

* Yuksek doz (4 g) omega-3

Ailsel silomikronemide

* Fibrat LPL aktivitesini arttirmaya
e Akut pankreatit ataginda AR [0 RS (e
, , yaramaz. Cunku zaten LPL
e Oral alimin kesilmesi defektiftir.

e Diabetiklerde insulin
e Plazmaferez genelde onerilmez




Yeni/Arastirma asamasindaki tedaviler

e LPL gen tedavisi (alipogene tiparvovec)
e Anti-APOC3 antisense (volanesorsen, AKCES-APOCIII-LRx)
e Anti-ANGPTL3 (evinacumab, IONIS-ANGPTL3-LRx)

Volanesorsen

ApoC-lllmRNA

I

1
 Ag C cCcA . ;
: Wing Cantar : Winag :
y (9 bases) i 10 bases; | (0 bases] |
| Supports : Supporis tRNase : Supports )
: stahility i H enzyme recognition i stability :
i  and affinity : and cleavage ': and affinity |



HDL

* J HDL-kolesterol (hipoalfalipoproteinemi)
e Tangier hastaligi
o LCAT eksikligi; balik gozii hastaligi
e Apolipoprotein A-l eksikligi



HDL metabolizmasi

apoA-| production - G apoA-| clearance
%
apoA-| lipidation
3poA-| lipidation
L
o
C
ABCAT _~ ’@,“’/N\m’
C
transfer of
nolesterol efflux
c cholesteryl-ester
ABCG] CETP
Process Process

Figure 1. Schematic overview of high-density lipoprotein (HDL) metabolism. Biogenesis of
apolipoprotein A-I (apoA-I) takes place in the liver and intestine. After secretion of the lipid-poor
apoA-l, it interacts with ATP-binding cassette transporter A1 (ABCA1) to acquire lipids, leading to
formation of nascent HDL. The enzyme lecithin-cholesterol-acyl transferase (LCAT) esterifies free
cholesterol of nascent HDL to form mature HDL. Cholesteryl-esters are cleared by uptake of the liver
by scavenger receptor B1 (SR-BI) or via transfer on triglyceride-rich lipoproteins by cholesteryl-ester

transfer protein (CETP), in exchange of triglycerides. Triglyceride-rich HDL is susceptible to hydrolysis
by endothelial lipase (EL) or hepatic lipase (HL).

Int. J. Mol. Sci. 2020, 21, 732

ABCA1: ATP-binding cassette
transporter Al

LCAT: Lecithin-cholesterol acyl
transferase

SR-B1: scavanger receptor class B
type 1

CETP: cholesterol ester transfer
protein

EL: endothelial lipase

HL: hepatic lipase



HDL-K dlzeyleri ve mortalite

Other mortality

Cancer mortality

Cardiovascular mortality

Men (N=52,268)
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doi:10.1093/eurheartj/ehx163, doi:10.1093/eurheartj/ehx665



Tangier hastaligi

b

ATP binding cassette transporter A1 gen mutasyonu — serbest
kolesterol apoAl ve HDL partikillerine transfer edilemez
Apo Al hizlica katabolize olur (< 1 giin)

Retikiloendotelyal sistemde kolesterol iceren makrofajlar
e Tonsiller

e Karaciger, dalak

e Kemik iligi

e Sinirler

Ince barsaklarda kolesterol emilimi normal — LDL
katabolizmasi arttigi icin LDL-K da dustk olur.



Tangier hastaligi

Klinik:
e Sari buyuk tonsil
e Periferik noropati
e Hepatosplenomegali
 Korneal opasite
e Ateroskleroza karsi korunmus (LDL dusuk)

Laboratuar:
 Trombosit dustk
e Anemi
e Hipertrigliseridemi diisik LDL-K




LCAT eksikligi sendromlari

Unesterified Cholesterol

(LDL)

ILJneslerified Cholesterol

HDL  (LDL) HDL
| |

R

o ]|

Cholesizrvi Ester Cholesteryl Ester

v
FLD

Familial LCAT Deficiency)

Lesitin kolesterol acyl transferaz enziminde
mutasyon

Disuk HDL-K, distk LDL-K, apoB

Artmis TG ve VLDL-K

Plazmada kolesterol esteri yok

Esterifiye olmamis kolesterol (LpX)
retikliloendotelyal sistem, karaciger ve dalakta
birikir

LpX renal kapillerde birikerek hasara yol acar



Familyal LCAT eksikligi (FLD)

e Klinik
e Korneal opasite
* Anemi
e HT, renal hastalik
e Prematur KAH gorilmez

* Bobrek yetmezligi mortalite ve
morbiditenin temel nedenidir
* Proteinuri
e 40 — 50 li yaslarda bobrek yetmezligi
e Glomerul bazal membraninda lipid birikimi




Balik gbzu hastaligl (Fish eye disease) (FED)

* Parsiel LCAT eksikligi (sadece HDL de)
e Korneal opasite
 Hepatosplenomegali, lenfadenopati
e Bobrek tutulumu yoktur

DOI: 10.31662/jmaj.2019-0017



Apo A-l eksikligi

e Homozigot Apo A-I eksikligi Dinyada 20 vaka
e HDL-K < 10 mg/dL and Apo A1<0.1g/L
e Planar veya tuberoeruptive xanthoma

e Heterozigotlarda korneal opasite olabilir



Apo A-l amiloidoz

* ApoAl geninde defekt T SRR o S
e ApoA1l bobrek, karaciger, GIS, 4 ‘

periferik sinir sistemi, kalp, testis, B S VAR s
overler ve ciltte birikir 5T ﬁ Y =B
e Amiloidoz vakalarinin %1-2 si A RN
V] .o .':"—.;‘:-‘F 3 ".';::-'-:J': '-‘ _--:" 3 T::"_* - - _'.-.:‘l“-"" "I"l
* Karaciger ve bobrek tutulumu T e i Rt O e e Sy

nedeniyle 2. dekattan sonra Al RSy B B 4

semptomatik olurlar Renal apoA-I-related amyloidosis

dyed with Congo red



HDL

P HDL-cholesterol (hiperalfalipoproteinemi)
e Kolesterol ester transfer protein eksikligi
e Copcii (Scavenger) reseptor B1 eksikligi
e Hepatik lipaz eksikligi



CETP eksikligi

e Plazma HDL-K > 100 mg/dL, Apo A-l ve A-I

artmis / \\
e Buyuk HDL partikalleri o CE', o
 LDL-K seviyeleri dusik - CETpf”‘? X
e KAH riski ile olan iliski net degil J

CE _a
- TG

Eur J Clin Investigation, Volume: 37, Issue: 2, Pages: 90-98, First published: 04 January 2007, DOI: (10.1111/j.1365-2362.2007.01756.x)



Scavenger receptor class B type | (SRB1) eksikligi

e Kolesterol ice ve disa akiminda etkili

e Kolesterol esterlerini HDL den alip karacigere
yonlendirir

e LDL ve VLDL ye de baglanir
e KAH riskinde artis

SR-B1 M 4 SR-B1
| -



Hepatik /endotelyal lipaz eksikligi:
LIPC/LIPG genleri

e Hepatik lipaz: TG ve fosfolipid lipaz
(VLDL,IDL - LDL, blyuk HDL, - kiguk HDL,
donltsumi),

* Endotelyal lipaz: HDL deki fosfolipidleri
hidrolize eder

e Yuksek HDL-K, TK ve TG
* KAH riskinde artisla iliskili olabilir

FFA

Receptor for \
selective CE uptake
‘7—.
Passive / N

FFA
FC uptake \ :

Proteoglycan HL
binding protein ——
HL | HDL 3




Aklimizda Kalmasi Gerekenler

LDL-K dusuklGgu her zaman iyi olmayabilir 6zellikle cok diistik LDL-K olan hastalarda karaciger
hastaliklari agisindan takip onemlidir.

Hipertrigliseridemi genelde sekonder veya poligeniktir. Nadir lipid bozuklugunu diisinmeden 6nce
sekonder nedenler arastiriimalidir.

HDL-K nin yuksek olmasi genelde iyidir ancak son ¢alismalar HDL-K ateroskerloz iliskisinin U veya J
seklinde oldugunu gostermektedir.

Nadir gorilen lipid bozukluklari lipid metabolizmasini anlamamiza yardim eder.

Nadir gorilen hastaliklardaki mekanizmalar daha yaygin gorulen sekonder ve poligenik
hastaliklarin tedavisinde kullanilablir.

Genetik bilgiyi hedef alan tedaviler gelecekte daha da yayginlasacaktir.
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