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[Mwc v EpuNVeEVOoW OCWOTA KAl
VoNyopa Tl EUPHNUATO QTTO...

..0.00€eVN LE OLKOYEVI) UTLEPXOANOTEPLVOLULA TIPLV
anodaciow otL npemnel va uTtoBAnBet o LDL
adaipeon

KwvoTtavtivoc Plloylavvng

Elwdikevopevoc Nedbpoloyiac
Nedppoloyiko Tunuo ’NA AAEZANAPA



Opoluyoc Okoyevncg
YriepxoAnotepvatuia (HoFH)

* AUTOOWLKN ETILKpOTOU OO YEVETLKN dlatapaxh
e EmumoAaopoc: 1 /160.00-320.000

e Xapoktnpiletal ano avénueva emnimeda LDL-C
( >400mg/dl)



Atttoloyia HoFH

* Odelletal o petallacelc kot Twv Suo aAAnAilwv Tou
yovidiou nou kwokomolel tov LDL-R (85%- 90%).
MetaAAaéelc emiong o aAANALA TTOU KwSLKOTIOLOUV
tnv APO-B(5%-10%), Tov PCSK9(1%-3%), , TOV

LDLRAP1(<1% ). ‘

éﬁm %APOB Aduvapia ouvéeonc Kol AMOUAKPUVONC TWV
LDL cwpoatdiwy . ‘

== Augnon twv erunedwv tng LDL-C tou

= ’
TAQLOLOLTOC
Marina CuchelEuropean et al, European Heart Journal (2014) 35, 2146-2157

—

Chr1 Chr2 Chr19



Dawotumnoc HoFH

e E/e: M 1 LDL amo tnv Bpedwkn nAwkia, L HDL, PLp(a),bt
kat T TG

e KAWLWKQ :

Ertitayuvopevn abnpwpdtwon

- Ymodopla Kat Tevovtia Zavowpuata,
[epovtoTtoéo,savOelaopata
Noonuata Aoptikng PaABidoc
AuénUEvn enimTtwon KapSLoyyeLOKwWY
ocupBapatwy o veapn nAwkia (<20yo)

- Xwpic kapia mapepBaon ->0avatoc oe nAwkia (<30yo)

Damon A Bell et al, Vascular Health and Risk Management 2012:8 651-659



Alayvwon HoFH

Emwtaktikn avaykn yia eykoupn dwayvwon!!

= KAwika kpLtnpla:

e LDL kptipla :

LDL-C >~400 mg/dL avev aywync

* ErumA€ov kptipla:

-AgppatTika N Tevovtia Zavowpata o€ nAkio <10yo
-Avénuéva entimeda LDL-C avev aywync Kot otouc dUo
yoveic ( cuvnyopel mpoc HeFH).

= [eveTIka KpLTAPLA :
e [evetkn emBePBaiwon pe evpeon petaAldéewyv ota
yovidia twv LDLR, APOB, PCSK9, or LDLRAP1.



OEPATTEVTLKN AVTLULETWTITLON

2TOXOL OEPAMEVTIKNC AVTILLETWTILONG :

e Mouwda/EdnpPot: LDL-C < 115mg/dI

e EvAwkot:

- LDL-C < 70 mg/d| xwpic mapayovtec kapd/kou Kivduvou
- LDL-C < 55 mg/dl pe mapayovtec kapd/kou Kivduvou
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OEPATTEVTLKN OVTLULETWTITLON

Treatment of homozygous (bi-allelic) FH

At diagnosis, start with a combination
of high-intensity statin and ezetimibe

Within 8 weeks:
Add PCSK9-directed therapy

¥

Assess LDL-C after 1-2 doses:
>15% reduction in LDL-C?

v
YES: Continue

PCSK9-directed therapy

NO: Consider stopping
PCSK9-directed therapy not available or affordable

v If PCSK9-directed therapy or novel therapies

(lomitapide, ANGPTL3-directed therapies)

N S ——

LDL-C at goal? If NO:

Lomitapide and/or
ANGPTL3-directed therapy

WITH OR
WITHOUT

Lipoprotein apheresis |

Marina Cuchel et al ,European Heart Journal (2023) ,44, 2277—-2291



OEPATEVTLKN AVTLULETWTTLON

Residual LDL receptor function

100%

Statins
Ezetimibe

PCSK9 directed therapy

Lomitapide LR
ANGPTL3-directed therapy - liEeli”

LDL-apheresis ‘{122l

0%

} LDL receptor
dependent

} LDL receptor
independent

J

Marina Cuchel et al ,European Heart Journal (2023) 44, 2277-2291



OEPATTEVTLKN AVTLULETWTITLON

* MEeTAUOOXEUON NMOTOC

Yo peAETN :
* [oviblakn Beparmeia



Etepoluyoc Owkoyevnc
YriepxoAnotepvatuia (HeFH)
AUTOOWLKN CUVETILKPATAC YEVETLKN dlatapaxn
ErtumoAaopocg : 1/200-1/250

Xapaktnpiletal ano avénueva emnimedoa LDL-C
(>190mg/dl)



Atttoloyia HeFH

* Odeiletal og PeTAANAEELC TOU €VOC AAANALou Tou
yovidiou rou kwoikomolel tov LDL-R (95%).
MetaAAaéelc emionc og aAANALA TTOU KwSLKOTIOLOUV
tnv APO-B(5%),kat ortavia tov PCSK9 kat tov

LDLRAP1. l

AbSuvapla-pelwpevn ocuvdeon Kal amopakpuvon twyv LDL

cWHATLOLWV . l

Avénon twv eriumedwv tn¢ LDL-C tou mAAoMOTOC



Dawoturnoc HeFH

 E/g: MLDL-C amo tnv Bpedikr nAwkia

e KAwika :
-Tevovtia EavBwpata,avBeldopata, yepovioToo
-Npwinn kapdlayyeLakn vooo (<55yo otoucg Avpeg,<65 OTLC YUVALKEC)

George Yuan et al
CMAJ April 11, 2006 174 (8) 1124-1129



Awayvwon HeFH

e Xpnoluomnolouvtal ta Kprtnpla aro tnv Dutch

Lipid Clinic kat ta kpttnpta Simon Broom
register tn¢ WHO.

* Hdwayvwon erPfeBoaitwvetat pe DNA
avaAuvon.



Awayvwon HeFH

* Atayvwotika kprenpta Dutch Lipid Clinic

Criteria Points
1) Family history

First-degree relative with known premature (men aged <55 years; women <60 years) coronary or vascular disease, 1
or first-degree relative with known LDL-C above the 95th percentile
First-degreerelative withtendinous xanthomataand/orarcuscornealis, orchildrenaged<18yearswithLDL-Cabovethe 95thpercentile 2
2) Clinical history

Patient with premature (men aged <55 years; women <60 years) CAD 2
Patient with premature (men aged <55 years; women <60 years) cerebral or peripheral vascular disease 1
3) Physical examination®

Tendinous xanthomata 6
Arcus cornealis before age 45 years 4
4) LDL-C levels (without treatment)

LDL-C >8.5 mmol/L (>325 mg/dL) 8
LDL-C 6.5—8.4 mmol/L (251—325 mg/dL) 5
LDL-C 5.0—6.4 mmol/L (191—250 mg/dL) 3
LDL-C 4.0—4.9 mmol/L (155—190 mg/dL) 1

5) DNA analysis

Functional mutation in the LDLR, apoB, or PCSK9 genes 8
Choose only one score per group, the highest applicable; diagnosis is based on the total number of points obtained

A ‘definite’ FH diagnosis requires >8 points

A ‘probable’ FH diagnosis requires 6—38 points

A ‘possible’ FH diagnosis requires 3—5 points

Mary P. McGowan et al ,JAHA,December 17, 2019



Awayvwon HeFH

* AloyvwoTika kprtnpta Simon Broome Criteria
for the Diagnosis of FH (UK FH Registers
Criteria)

Criteria Possibility

In adults: TC >7.5 mmol/L (290.0 mg/dL) (or when available, LDL-C >4.9 mmol/L [189.5 mg.dL])
In pediatric patients: TC >6.7 mmol/L (259.1 mg/dL), or LDL-C >4 mmol/L (154.7 mg/dL), AND

Definite
Tendon xanthoma in the patient or first/second-degree relative, OR alternatively:
Presence of LDL-R, ApoB, or PCSK9 mutation
In adults: TC >7.5 mmol/L (290.0 mg/dL) (or when available, LDL-C >4.9 mmol/L [189.5 mg.dL])
In pediatric patients: TC >6.7 mmol/L (259.1 mg/dL), or LDL-C >4 mmol/L (154.7 mg/dL), AND
Possible

Family history of MI <50 y old in second-degree relative or <60 y old in first-degree relative OR
alternatively

Family history of TC >7.5 mmol/L (290.0 mg/dL) in a first- or second-degree relative.

Mary P. McGowan et al ,JAHA,December 17, 2019



OeparmnevTikn avtipetwriton HeFH

2TOXOL OEPAMEVTIKAC AVTLMETWIILONG :
e NMawdia/EdnPol: LDL-C < 135mg/dl (mawdia >10yo)
(Evw ylat <10yo B€Aoupe peiwon tng LDL-C >50% tn¢ apXtKNC TLULAC
e EvAAwoL:

- LDL-C < 70 mg/dI xwpic napayovtec kapd/kou Kivduvou
- LDL-C < 55 mg/d| pe napayovtec kapd/kou Kivduvou

Mary P. McGowan et al ,JAHA,December 17, 2019



OeparmnevTikn avtipetwriton HeFH

H Beparneia apyilel pe tnv dtayvwon!

Juviotatal oo :
e YyLeLvOoOLALTNTLIKA HETPOL
* QapupaKeUTIKN aywyn

i



OeparmnevTikn avtipetwriton HeFH

* QOPUAKEUTLKN aywyn

e Ytativn High intensity (max tolerated dose/age appropriate dose)

ETtL un emitevéng otoyou

* MpooBnkn EleTippunng

' Emtt pun enitevéncg otoxou

e MpooBnkn PCSK9 inhibitors

EmtL pun emitevéng otdoxou kot cuvodo kapdlayyeLokn
vOOoO

LDL adaipeon



TC: >500 mg/dL TC: 300-500mg/dL
<= U (10-28 mmol/L) | (7.0-14 mmol/L) pe

N Two alleles C I Oneallele |
L_, & —
nuﬂ"ﬂ ‘ Arcus Cornealis I

' CHD onset in childhood I | CHD onset at 30-60 years
} ‘ Aortic stenosis I

© Payzin 2021

Tokgozoglu et al, Curr Cardiol Rep 23, 151 (2021)



Anticoagulant 1
1~ Plasma separating

- membrane
o2~ Maximum Pore Size: 0. 3um Lipid fitrate

Plasmapump  membrane

(disposable)

Sieving coefficient:

Albumin 0.9

LDL0.1
@

Plasma pump

LDL Adaipeon

OegpeAwdnc onpaoia otnv HoFH
Evapén ooo o cuvtopa yivetal ( 3-8yo)
Meploplopol : -Kootog
-Aev ewvolL eupela n xpnon Ing
-Nowotnta {wng tou acBevoulg
Avtevdeilelc: -Alpoppayikn dtaBeon
-AN\epyia otnv nrapivn
AveTOUUNTEC EVEPYELEC:-YIOTOON
-YnoaoBeotlalpio
-Avaluia
-Alpoppaylkn dtaBeon
-NOLUWEELC
-AANAEPYLKEC QVTIOPAOELC

Taylan, C. et al , Pediatr Nephrol 38, 371-382 (2023).




MeBobol LDL Adaipeonc

MAaouadoaipeon

Double or cascade filtration plasmapheresis
Avooompoopodnon

Avooomnpoopodnon He xprion Betikng dektpavng
Heparin-induced extracorporeal LDL precipitation (HELP)
DALI

Whole blood adsorption with polyacrylate (lipocollect)

Kayikcioglu, M. LDL Apheresis and Lp (a) Apheresis: A Clinician’s Perspective. Curr Atheroscler Rep 23, 15 (2021).
https.//doi.org/10.1007/s11883-021-00911-w



MeBobol LDL Adaipeonc

Selective removal from whole blood

Plasmapheresis Double or Cascade filtration Immunoadsorption Dextran sulphate HELP DALI Whole blood adsorption
plasmapheresis immunoadsorption with polyacrylate
lipocollect

Main method

Plasma exchange

LDL is cleaned from the
plasma passing through the

Circulating LDL, VLDL, and Lp (a) ApoB containing lipoproteins are

are cleared using polyclonal

electrostatically bound to

With the help of heparin,
LDL particles in the plasma

Treatment with whole
blood without separating

Treatment with whole
blood without separating

filtration columns by sheep anti-apoB antibodies dextran sulfate and removed are precipitated plasma plasma
considering the particle size from the circulation
Lipoproteins and fibrinogen mean reduction in percent of original concentration (%)
LDL 72 65 65 73-80 69 67 61
HDL 65 40 22 10 14 11 22
Apolipoprotein 69 59 56 62 53 55 51
B
Apolipoprotein 68 45 20 16 12 25 25
Al
Lipoprotein (a) 68 52 53 72 50 50 61
Fibrinogen 58 36 23 16 44 25 39
Advantages High Selectivity and effectiveness High Selectivity,
Quick and well-tolerated ~ Semiselectivity High Selectivity and High Selectivity, High Selectivity, effectiveness, simple
elimination of pathologic effectiveness, effectiveness, and simple  technology, easy and fast
substances Cheaper effectiveness technology, easy and fast ~ use, reusable columns
fast processing capability,  use, reusable columns,
Cheap Easy process, regeneration, and

reusability

low blood volume

regeneration, and reusability of

Kayikcioglu, M. LDL Apheresis and Lp (a) Apheresis: A Clinician’s Perspective. Curr Atheroscler Rep 23, 15 (2021).
https://doi.org/10.1007/s11883-021-00911-w



LDL-C (mmol/L)

AnoteAeopatikotnta LDL Adaipeonc

14 -

12 +

10 —

(=]
|

13.0

~10.0 (+10-25%)

 Meiwon tng LDL

 Melwon tou
aBnpwpatikovu poptiou

 Meilwon tng dAeypovAC

~8.0 (#10-15%) ' ’
* Melwon tou Lwbdoug Tou

alpotog
4221 (450-70% * BeAtiwon evdoBnAtakng
32-2.1 (425-50% AeLtoupylag

T
Baseline

| ] | |

Statin Plus Plus Plus
ezetimibe  apheresis mipomersen
lomitapide or
evolocumab

Marina Cuchel et al,European Heart Journal (2014) 35, 2146-2157



AnoteAeopoatikotnta LDL Adaipeonc

Kayikcioglu, M. LDL Apheresis and Lp (a) Apheresis: A Clinician’s Perspective. Curr Atheroscler Rep 23, 15 (2021).

https://doi.org/10.1007/s11883-021-00911-w



Euxaplotw moAv yLa tnv
npoooxn ooc!
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