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Figure 1—Factors contributing to cardiometabolic risk.




Table 5

Major Atherosclerotic Cardiovascular Disease Risk Factors

Major risk factors Additional risk factors Nontraditional risk factors

Advancing age®d Obesity, abdominal obesity<4 { Lipoprotein (a)

©t Total serum Family history of © Clotting factors
cholesterol level?P4 hyperlipidemia? { Inflammation markers

£+ Non-HDL-C4 £ Small, dense LDL-C4 (hsCRP; Lp-PLA,)

+ LDLC"4 { Apo B4 {Homocysteine levels

Low HDL-C?de ' LDL particle concentration Apo E4 1soform

Diabetes mellitus®4 Fasting/post-prandial @ Uric acid

Hypertension®4 hypertriglyceridemia? © TG-rich remnants

Chronic kidney disease 34h PCOSH

Cigarette smoking®4 Dyslipidemic triadf

Family history of ASCVD?4:8

Abbreviations: apo = apolipoprotein; ASCVD = atherosclerotic cardiovascular disease; HDL-C = high-density

lipoprotein cholesterol; hsCRP = high-sensitivity C-reactive protein; LDL = low-density lipoprotein; LDL-C = low-

density lipoprotein cholesterol; Lp-PLA, = lipoprotein-associated phospholipase; PCOS = polycystic ovary syndrome.

aRisk factors identified in the Framingham Heart study.

Y Risk factors identified in the MRFIT study (Multiple Risk Factor Intervention Trial).

¢ Risk factors identified in the INTERHEART study.

dRisk factors identified in guidelines and position statements (National Cholesterol Education Program Adult Treatment
Panel III, American Association of Clinical Endocrinologists Polycystic Ovary Syndrome Position Statement,
American Association of Clinical Endocrinologists Insulin Resistance Syndrome Position Statement, American
Diabetes Association Standards of Care 2009, American Diabetes Association/American College of Cardiology
Consensus Statement on Lipoprotein Management in Patients with Cardiometabolic Risk, National Lipid
Association, Clinical Utility of Inflammatory Markers and Advanced Lipoprotein Testing).

¢ Elevated HDL-C is a negative risk factor.

f Hypertriglyceridemia; low HDL-C; and an excess of small, dense LDL-C.

¢ Definite myocardial infarction or sudden death before age 55 years in father or other male first-degree relative or

before age 65 years in mother or other female first-degree relative.

b Based on a pooled analysis of community-based studies (N = 22 .634).
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Major Classes of Plasma Lipoproteins

IDL, intermediate-density lipoproteins; LDL, low-density lipoproteins; Lp(a), lipoprotein(a); VLDL, very-low-density lipoproteins.

Type Density (g/mL) Origin Major Lipids Major Apolipoproteins Size (nm)
Chylomicrons <095 Intestine 85% Triglyceride B48, Al, AlV, E, Cl, ClI, CllI ~100-500
Chylomicron remnants <1.006 Derived from 60% Triglyceride B48, E ~80-125
chylomicrons 20% Cholesterol
VLDL <1.006 Liver 55% Triglyceride B100, E, CI, ClI, Clll 30-80
20% Cholesterol
IDL 1.006-1.019 Derived from VLDL 35% Cholesterol BIOO, E 25-35
25% Triglyceride
LDL 1.019-1.063 Derived from IDL 60% Cholesterol BI0O [8-25
5% Triglyceride
HDL 1.063-1.21 Liver; intestine, plasma 25% Phospholipid AlL All, CI, Cil, CIIl E 5-12
20% Cholesterol
5% Triglyceride
Lp(a) 1.05-1.09 Liver 60% Cholesterol B100, apo(a) =30
5% Triglyceride
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FIGURE421-2 The exogenous and endogenous lipoprotein metabolic path-
ways. The exogenous pathway transports dietary lipids to the periphery and the
liver. The endogenous pathway transports hepatic lipids to the periphery. FFA, free
fatty acid; HL, hepatic lipase; IDL, intermediate-density lipoprotein; LDL, low-density
lipoprotein; LDLR, low-density lipoprotein receptor; LPL, lipoprotein lipase; VLDL,
very-low-density lipoprotein.
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FIGURE421-3  High-density lipoprotein (HDL) metabolism and reverse choles-
terol transport. This pathway transports excess cholesterol from the periphery back
to the liver for excretion in the bile. The liver and the intestine produce nascent
HDLs. Free cholesterol is acquired from macrophages and other peripheral cells and
esterified by lecithin-cholesterol acyltransferase (LCAT), forming mature HDLs. HDL
cholesterol can be selectively taken up by the liver via SR-BI (scavenger receptor
class BI). Alternatively, HDL cholesteryl ester can be transferred by cholesteryl ester
transfer protein (CETP) from HDLs to very-low-density lipoproteins (VLDLs) and chy-
lomicrons, which can then be taken up by the liver. IDL, intermediate-density lipo-
protein; LDL, low-density lipoprotein; LDLR, low-density lipoprotein receptor.



Evoayyelakd EvZupa AImSionv Kol AINONpwTEIiVeV

AINonpPWTEIVIKA Aindon

KUpia dpdion

| anoténgoua

TWV XUAOMIKPpWY, VLDL

nnatikn Andon

NPWTEIVN PETOPOPAC
EO0TEPWV XOANOTEPOANC
(CETP)

. - N
| dlaonacn TPIYAUKEPISiwV |

NPWTEIVN PETAYOPAC
PWOPONINMISIKV
(PLTP)

AEKIBIVO-XOANOTEPOAO-
OKuRoTpavoPEpaon
(LCAT)

Kal TGV UNOAEIMPATOV MEPEYNT) UNDREILIATO
ToUuC L
R : —1
Sidonaon TPIYAUKEPISIWY | napaywyn LDL }‘
TV IDL ka1 LDL |
diaonaon ewogoninidiny | napaywyn HDL; kal ‘
KaI TPIYAUKEPISiwY Twv | NPO-B-HDL ‘
HDL, ka1 HDL; \
METAPOPA EOTEPWV EMNAOUTIONOG
XOANOTEPGANC and TNV | UNOAEIMPATWV ME
HDL npocg Tic dAREC | EOTEPEC XOANOTEPAANG
ﬁlngnpwtslvsc ol | EMNAoUTIONG6C HDL ue
avtioTpoen LETAQOPd | TPIVAUKEDIBIO
TPIYAUKEPIBiwV |
napaywyn npo-p-HDL
METaQOPA YwooRINMdiny ‘ napaywyn o@aipikng HDL
Ka1 EAEUBEPNC XOANoTE-
POANG otnv HDL
- 8idonaon tng HDLs napaywyn npo-p-HDL
goteponoincn eAEUBe- | napaywyn o@aipIKAc HDL

pn¢ xoAnotep6Ane ndve
otnv HDL kai tic VLDL kai
LDL

avtiotpo@n METAPOPd
XoAnotepoAng



Endothelial cells, smooth

AGI‘] pOY()V&g )\I1TO1prTaivag muscle cells or macrophages

W=@
LDL /m\
IDL

MNative LDL ———> Acetyl LDL oxLDL

YTTOAEiypaTa XUNOUIKPWV v o

: /
Lp (G) Sisin 'l Fast & Fast Fast
. 7l

Acetyl LDLR = SR-A )
AvTIOONPOYOVEG AITTOTTPWTEIVEG ~ Native LDLR (not downred HEEEE CD36, SR-A and

(downregulated) other oxLDL receptors
- = (not downregulated)

HDL

Macrophage

Cholesterol



Friedewald formula yia tnv ekriunon tn¢ LDL
XOANoTEPOANG

LDL-C= TC — HDL — (TG/5)

O 1UTTOG O€EV IOXUEI OTAV:
Ta TPIYAUKEPIdIa gival TrTavw atrd 400 mg/dl
« ApoE2/2 @aivoTutrog rj yovoTutrog
Fredrickson tuTrou Il utrepAimmdaipia
LDL-C= (LDL-C calculated) — Lp[a]/3

Non HDL-C=TC - HDL



2 XEON METACU OUYKEVTPWONG XOANOTEPOANG Kal KIVOUVOU OTE@aVIAiag vOoOU
o€ 36100 avrpecg nAIkiag 35-57 etwv. MeAétn MRFIT

Coronary risk ratio
-3

Plasma cholesterol (mg/dL)



Risk of coronary heart disease is associated with HDL-
and LDL-cholesterol levels

25
(0.65)

45
(1.16)

65
(1.68)

Relative risk of CHD

» W
s D4 D4 VA

c Y  (2.20)
100 (2.59) 160 (4.14) 220 (5.67)

HDL-C, mg/dL (mmol/L)

LDL-C, mg/dL (mmol/L)

Low levels of high density lipoprotein cholesterol (HDL-C) are
associated with an increased risk for coronary heart disease
(CHD), especially when low density lipoprotein cholesterol (LDL-C)
levels are also elevated; the risk is lower as HDL-C increases.
Data from: Harper CR, Jacobson TA. Arch Intern Med 1999; 159:1049.
UploDate



LU YARcY PRIMARY HYPERLIPOPROTEINEMIAS CAUSED BY KNOWN SINGLE-GENE MUTATIONS

Protein (Gene) Lipoproteins Genetic Estimatec

Genetic Disorder Defect Elevated Clinical Findings Transmission  Incidence

Hypertriglyceridemia

Lipoprotein lipase deficiency  LPL (LPL) Chylomicrons, VLDL Eruptive xanthomas, hepatosplenomegaly, AR ~1/1,000,C
pancreatitis

Familial apoC-ll deficiency ApoC-ll (APOC2) Chylomicrons, VLDL Eruptive xanthomas, hepatosplenomegaly, AR <1/1,000,C
pancreatitis

ApoA-V deficiency ApoA-V (APOAS) Chylomicrons, VLDL Eruptive xanthomas, hepatosplenomegaly, AR <1/1,000,C
pancreatitis

GPIHBP1 deficiency GPIHBP1 Chylomicrons Eruptive xanthomas, pancreatitis AR <1/1,000,C

Combined Hyperlipidemia

Familial hepatic lipase Hepatic lipase (LIPC) VLDL remnants, HDL Pancreatitis, CHD AR <1/1,000,

deficiency

Familial ApoE (APOE) Chylomicron remnants, Palmar and tuberoeruptive xanthomas, AR ~1/10,000

dysbetalipoproteinemia VLDL remnants CHD, PVD

Hypercholesterolemia

Familial hypercholesterolemia LDL receptor (LDLR) LDL Tendon xanthomas, CHD AD ~1/250 to

Familial defective apoB-100 ApoB-100 (APOB) LDL Tendon xanthomas, CHD AD <~1/1500

Autosomal dominant hyper- PCSK9 (PCSK9) LDL Tendon xanthomas, CHD AD <1/1,000,C

cholesterolemia, type 3

Autosomal recessive ARH (LDLRAP) LDL Tendon xanthomas, CHD AR <1/1,000,

hypercholesterolemia

Sitosterolemia ABCG5 or ABCGS LDL Tendon xanthomas, CHD AR <1/1,000,

Abbreviations: AD, autosomal dominant; apo, apolipoprotein; AR, autosomal recessive; ARH, autosornal recessive hypercholesterolemia; CHD, coronary heart disease; LDL, low-de

lipoprotein; LPL, lipoprotein lipase; PVD, peripheral vascular disease; VLDL, very-low density lipoprotein.



LR YARE Y SECONDARY CAUSES OF DYSLIPIDEMIA

LDk L Chylomicrons
Elevated Reduced Elevated Reduced VLDL Elevated IDL Elevated Elevated Lp(a) Elevater
Hypothyroidism  Severe liver Alcohol Smoking Obesity Multiple myeloma Autoimmune Chronic kidney
disease disease disease
Nephrotic sync
Nephrotic Malabsorption Exercise DM type 2 DM type 2
syndrome Malnutrition Exposureto  Obesity Glycogen storage Monoclonal DM type 2 Inflammation
Cholestasis Gaucher's disease  Chlorinated Malnutrition disease gammopathy Menopause
hydrocarbons
Acute intermit- Chronic infectious Drugs: Gaucher’s disease  Nephrotic syndrome  Autoimmune Orchidectomy
tent porphyria disease estrogen Hepatitis disease
Alcohol

Anorexia nervosa  Hyperthyroidism Cholesteryl ester  Renal failure Hypothyroidism Hypothyroidist
Hepatoma Drugs: niacin storage disease  gapgjs Acromegaly
Drugs: thiazides, ~ toxicity [irug.sc:janst;ohc Stress Drugs: growth

i steroids, beta - -
cyclosporin, ol i Cushing’s syndrome mone, isotretir

carbamazepine

Pregnancy
Acromegaly
Lipodystrophy

Drugs: estrogen, beta

blockers, glucocorti-
coids, bile acid bind-
ing resins, retinoic
acid



Differential Diagnosis of Hyperlipidemia and Dyslipidemia

Hypertriglyceridemia Hypercholesterolemia

Increased Cholesterol and Triglycerides

Low HDL

Primary Disorders

LPL deficiency Familial hypercholesterolemia
ApoCll deficiency Familial defective apoB |00
Familial hypertriglyceridemia Polygenic hypercholesterolemia
Dysbetalipoproteinemia Sitosterolemia

Familial combined hyperlipidemia
Dysbetalipoproteinemia

Familial hypoalphalipoproteinemia
ApoAl mutations

LCAT deficiency

ABCA| deficiency

Secondary Disorders

Diabetes mellitus Hypothyroidism
Hypothyroidism Obstructive liver disease
High-carbohydrate diets Nephrotic syndrome
Renal faiiure Thiazides
Obesity/insulin resistance

Estrogens

Ethanol

B-Blockers

Protease inhibitors
Glucocorticoids
Retinoids

Bile acid-binding resins
Antipsychotics
Lipodystrophies
Thiazides

Diabetes mellitus
Hypothyroidism
Glucocorticoids
immunosuppressives
Protease inhibitors
Nephrotic syndrome

Lipodystrophies

Anabolic steroids
Retinoids

ABCAI, adenosine triphosphate—binding cassette transporter |; apo, apolipoprotein; HDL, high-density lipoprotein; LCAT, lecithin:cholesterol acyltransferase; LF

lipoprotein lipase.



AUCAITTIOQIUIO TOU JETABOAIKOU
ouvOpoOuOoU

YynAa TG

XaunAq HDL-C

Mikp€g kal TTukveG HDL

XaunAn Apo A1(ueydAn kaBapon)

Mikp€g kal TTukveG LDL
Quoioloyikr n Aiyo augnuévn LDL-C

Baoikr) diatapaxr): augnuévn ouvBeon kai Ekkpion VLDL, ApoB, and TG

MeTayeupaTikr) utrepAimdaipia (METpIa eAaTTwaon TS Lpl, uwnAy ApoClll,
eAATTWHATIKA KATAOTOAR €kkplong VLDL)

YynAn dpacTikdTnTa NTTaTtikAc Airrdong (HL)
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Planar xanthoma Flanar anthoma in
the antecubital fossa of a patient with
homozygous familial
hypercholesterolemia. Reproduced with
permission from: Durrington, P
Dyslipidaemia. Lancet 2003, 362:717.
Copyright @ 2003 Elsevier.
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Subperiosteal xanthomata
Subperiosteal ®anthomata in a patient
with heterozygous familial
hiypercholesterolemia. Reproduced with
permission from: Durrington, P.
Dyslipidaemia. Lancet 2003; 362:717.
Copyright @ 2003 Elsevier,

Tendon xanthomata Tendon zanthomata on the dorsum of the
hand in a patient with heterozygous familial
hypercholesterolemia. Reproduced with permission from:
Currington, P. Dyslipidaemia. Lancet 2003; 362:717. Copyright @
2003 Elzevier.

Achilles tendon xanthoma & xanthoma of the Achilles
tendon in a patient with heterozygous familial
hypercholesterolemia. Reproduced with permission from:
Durrington, P. Dyslipidaemia. Lancet 2003; 262:717. Copyright
2003 Elsevier.



Eruptive zanthomata Xanthomata
are seen on the extensor surface of the
forearm in a patient with severe
hypertriglyceridemia. Reproduced with
permission from: Durrington, P.
Dyslipidaemia. Lancet 2003; 362:717.
Copyright @ 2003 Elsevier.

Tuherneruptwe xanthnmata Tuherneruptwe #anthomata on
the elbow and extensor surface of the arm in a patient with
type [l hyperlipoproteinemia Reproduced with permission
from: Durrington, P. Dyslipidaemia. Lancet 2003%; 362:717.
Copyright & 2003 Elsevier.

Palmar xanthomata Striate xanthomata of the palmar
creases in a patient with type 11 hyperlipoproteinemia.
Reproduced with permission from: Durrington, P.
Dyslipidaemia. Lancet 2003, 362:717. Copyright @ 2003
Elsavier,



cholesterol deposits in the periorbital skin folds) ina
patient with marked hypercholesterolemia resulting
from primary biliary cirrhosis, Courtesy of sanjiv
Chopra, MD.
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2TATIVEG- OPAOCEIG

A. AvaoToAn evluuou HMG-CoA reductase, peiwon evOOKUTTAPIOC
OUYKEVTPWONG XOANOTEPOANG, evepyoTroinon SREBP2, au¢non ékppaong
LDLR, evdokuTTwon LDL

B. Mciwon nmratikA¢ Trapaywyrc VLDL(dpdon otnv oudluyo OIKOYEVH)
UTTEPXOANOCTEPOAQINIQ)

(H ouvBeon Tn¢ xoAnoTtepOANG cival yeEyioTn YeTacu 12 -2 AM)
Meiwon LDL-xoAnotep6Ang 20-55%. To T0000TO pEiwong gival
avegapTtnTo atrd TNV apXIkn TNy LDL-xoAnotepdANg

Meiwon 1n¢ LDL-C katd 6% yia kaBe dirrAaciacuo tng ddong

Aug¢non HDL-xoAnotepoAng(HDL)

Meiwon TpiyAukep1diwv(VLDL)

KapdIoTrpooTaTEUTIKES dPACEIC TTEPAV TNG MEiwong TNG LDL-xoAnoTtepoAng
Evoo0riAio(NO)

2100ePOTNTA TNG ABNPWHATIKAS TTAAKOG

AVTIQAEYUOVWONG dpdon

Meiwon o¢gidwaong AITTOTTPWTEIVWIV

[MpooKOAANON AINOTTETAANIWY



2TOTIVEG

Evobeigeig

[MpwToyevh TTPOANWN KapdIayyEIOKWY CUUBAUATWY
AcguTtepoyevh TTPOANWN KapdIayyEIOKWY CUMBAMATWY
Oikoyevh utTEPXOANOTEPOAQIMIT

Mapevépyeieg

HtratoTogIkOTNTO

MuoTtrdBcia(TrapayovTeg KivOUvou)
AANNNAETTIOPACEIC NE AANO PApUOKa

Agv yopnyouvTal oTnNV €yKupgoouvn

2uyxopnynon M& AAAa avTIAITIOAIMIKA

2.1aTivn +XOAEOTUPAMIVN

21aTivn +Niaoivn

2 TaTivn+ QIUTTPATN

2Tartivn +avaoTtoAeic PCSK9



Statins and cholesterol synthesis
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Mevalonate
S-Pyruphosph*umevalonate m
Isopentylpyrophosphate Increased LDL
* \ receptor expression
3,3-dimethylpyrophosphat A

= | Isoprenocids
Geraﬂylpyrt;phosphabe /
Famesylpyﬂ;phosphate

Squalene

Lanosterol

Cholesterol

Inhibition of HMG CoA reductase reduces intracellular cholesterol levels;
this activates a protease, which in turn cleaves sterol regulatory element-
binding proteins (SREBP's) from the endoplasmic reticulum. The SREBP's
translocate to the nucleus where they upregulate expression of the LDL
receptor gene. Enhanced LDL receptor expression increases receptor-
mediated endocytosis of LDL and thus lowers serum LDL. Inhibition of
HMG CoA reductase also reduces intracellular levels of isoprenoids, which
are intermediates in cholesterol biosynthesis.
Reprinted with permission from: Vaughan, CJ, Gotto, AM, Basson, CT. J Am Coll Cardiol
2000; 35:1. Copyright © 2000 American College of Cardiology.
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PCSK9 pathway and effect of PCSK9 antibody on LDL-R

(A] @mAb ®)
N

Lysosome ‘Q ):,:-

LDL-R: low density lipoprotein cholesterol receptor.

Reprinted by permission from Macmillan Publishers Ltd: Nature Reviews Drug Discovery. Mullard A. Cholesterol-lowering
blockbuster candidates speed into Phase III trials. Nat Rev Drug Discov 2012; 11:817. Copyright © 2012. www.nature corn/n/d.)

Copyrights apply



AvaoTtoAgic PCSK9

MovokAwvIKa avTicwuarta Evavti PCSK9

Augnon TnN¢ ékppacnc Twy uttodoxEéwv LDL oTnv etmi@avela Tou
NTTATOKUTTAPOU

Meiwon LDL-C

2 UVEPYIKN dpAaon ME TIC OTATIVEG

Evbeigeig

AeuTepoTTaONC TTPOANYN KAPJIAYYEIOKWY CUUPBAPMATWY O€ EIDIKEC TTEPITITWOEIC
Oikoyevic uttepxoAnoTepOAQIpia



QiuTTpaTEG

Mnxaviopog dpaong AMyOTEPO YVWOTOC

AywvioTEC TwV utTodox WV PPARA

Algyepon oggidwong AITTapwV 0CEWV OTOUC I0TOUG

Augnon ouvBeonc NITTOTTPWTEIVIKNAG AITTAONG
Meiwon ouvBeong Apo C3 (avaoToAéag LPL)

Augnon Apo Al, Apo All

AoOgveic pe olkoyevr) OUOBNTOAITTOTTPWTEIVAIMIA ATTAVTOUV IDIAITEPA EUVOIKA
OTIC QIUTTPATEC(PAPMAKO EKAOYNC)

Pdpuaka EKAOYNC VIO TAV QVTIMETWTTION 0OBAPNS UTTEPTPIVAUKEPIDAINIOC Kal
ouvOpoOuou xulopikpwv(TG>1000 mg/dl)

MTtopei va £€xouv poAo otn ducAimmdaiyia Tou HeTaBoAIKOU ouvOpOUOoU O€
ouvOUAO O UE OTATIVEC

AoOeveic pe uttepTpIyukepIdalpia, eAatTtwvouv 1a TG pExpl 50% e TToIKiAa
atrroteAéouara otnv LDL



Mnxavionog dpAaong VIKOTIVIKOU O0&EWG

AvaoTéAAel TNV AITéAuon oT1o AITTwon 10T6 (avaoToA oppovoguaioBnTng Airraong)
Kal €101 TNV KIVNTOTTOINON €AEUBEPWV NITTAPWYV OEEWV

MOavov avaoTEAAEl oTo ATTAP TO BACIKO £€VCUUO OTN OUVOEDN TPIYAUKEPIDIWY
aKeETUAOTPpaAvo@epAaon 2 TNG OIOKUAOYAUKEPOANG PE ATTOTEAEC A

MEIWMEVN ouvBeon VLDL atré 1o ATTap

EAGTTWON peTagopds xoAnatepoAng atro tnv HDL otnv VLDL

EA&TTWON TS KGBapong Tng HDL

EAGTTLWON TG 35-50%
EAGTTWON LDL-C 25%
HtratotogikoTnTa

YT1repyAukaipia

Flushing, kvnouog

AuZnon emITEOWY OUPIKOU OCEWC



EleTipiptrn(zetia)

* Meiwvel TNV ammoppo@non XoAnoTEPOANG ATTO TO EVTEPO AVACTEAAOVTAG TOV
ueTagopéa NPC1LA1

* Meiwon Tng LDL-xoAnoTepdAng katd 15-20%

~ Small intestine

VLDL : :_

. = 5

_= |Dietary, =

/ | ?;cbolesterolf__;

LDL = % . -r
—r 1
=

Endogenous
synthesis

Remnant




Oepatreia og eTEPOJUYN OIKOYEVI
uttepxoAnoTtepoAaipia (FH)

2TATIVEG : ATTOTEAOUV TN PACIKI) HOPYPN AVTIMETWTTIONG
EdeTipipTn : Tp600eTN pIKpr peiwon LDL-C 10%
Pnriveg

AvaoTtoAgigc PCSK9 (evolocumab,alirocumab)
Niaoivn

2UVAOwG¢ atraiTeiTal cuvOuaoTIKA OepaTtreia yia va eTTITEUXB0UV o1
oTOXOI



O¢paTtreia og opocuyn FH

2TATIVES :OKOMN KAl 0€ AQUTOUG XWPIC UTTODOXEIC (avaoTEAAOUV TNV NTTATIKNA
TTapaywyn XoAnoTepoAng). EAatTwvouv Tn BvntdtnTa TTapd TN MIKP MEiwon
NS LDL-C 10-25%

EdeTipipTn : TTpO000eTN pIKEN peiwon LDL-C 10%

AvaoTtoAgig PCSK9 (evolocumab, alirocumab)

Mitropegpoév(mipomersen) : avaoToAéag ouvBeong apoB, TTpdoBeTn
ueiwon LDL-C 25%

Aomitapidon (Lopitamide): a1tdé Tou otépatog avaotoAéac MTP ugiwon
LDL-C péxpr kai 50%

A@aipeon AITTOTTPWTEIVWV:(AV HETA QAPUOKEUTIKA aywyn TTapapéver LDL-
C >300 mg/dl n > 200 mg/dl kai evepyd kapdiayyeiakr vooo)
MeTapbéoxeuon RITATOG



O¢epartreia AITISiWV OTN TTPWTOYEVI) TTPOANYN(YEVIKES APXEG)

1.2UVIOTWVTAI AOKNON, UYEIVH dIaTPOPI) KAl ATTWAEIO CwPATIKOU BApoucg oTav
aTTaITeiTal

2. H eAatTwon Tou oxeTIKOU KIVOUVOU YIa KapdlayyeIoKd CUPBANUaTA Kal
oTEQAVIAiIa VOOO JE OTATIVEG €ival idIA KATA UNKOG VOGS MEYAAOU EUPOUG
apXIKng xoAnotepdAng(20-30%). AoBeveic pe piIkpO Kivouvo Ba €xouv Kal
MIKPOTEPO ATTOAUTO OPENOC ATTO BepaTTeia ue aTaATIVN

3.2TNV TTPWTOYEV TTPOANYN XOPNYOUUE HOVO OTATIVES

YT1roAoyiCoupe Tov 10 €1 Kivduvo Kal divoupe oTaTivn oTa ATOoua OTToU

N 30% €AATTWON TOU OXETIKOU KIVOUVOU PETAPPAlETAl O€ IKAVA EAATTWON TOU
atrOAuTOU KIVOUVOU AauBavopEvou UTT OYIv TOU KOOTOUC TG aYWYNAGS Kal TwV
TTAPEVEPYEIWV

4.Aev £xel de1xBei 6PeAOC aTTd AAAA AVTINITTIOAIUIKA TTEPAV TWV CTATIVWV

5. AoBeveic Pe oikoyev uTTEPXOANOTEPOAQIUia aTToTEAOUV €10IKH) OPAdA Kal
avTIMETWTTICOVTAI OIAPOPETIKA



Algorithm for the management of elevated low density lipoprotein cholesterol
in adults without cardiovascular disease*

& Measure LDL-C and re-measure if necessary 1

= Evaluate for other risk factors and
counsel all patients on a healthy lifestyle®

v

Is LDL-C 2190 mg/dL (4.9 mmol/L)?
I
i

I
Yes Mo
¥ ¥
Evaluate patient Calculate 10-year
for FH® cardiovascular disease risk ¥
[ [
[ | [ [ |
Presant Absant >10% 5 to 10% < 5%
Discuss statin with patient
(shared decision making)
Follow treatment _ . ) Follow
recommendations St:;:ﬂ:-mm;*? Start moderate-dose statin® In some patients, consider recommendations for
for FH n therapy additional risk stratification repeat screening
such as with a calcium
score or lipoprotein(a) level

Y

Repeat LDL-C in & weeks

Has LDL-C fallen by
expected amount (30 to 50%)7

[

T 1
Yes MNo

¥ v

Continue moderate-dose statin ikt
or consider high-intensity statin oatient
if 10-year risk =20% and pli
LDL-C >100 mg/dL R,

The algorithm applies to all adults between the ages of 18 and 75 years. It does not apply to individuals

with diabetes mellitus.



O¢epartreia AImdiwv(TrepIAaUBAvVETAI N UTTEPXOANOTEPOAQIMIO) OTN
deutepoyevh TTPOANWN(YEVIKEG apXEQ)

1. Agutepoyevng TTPOANYN

apopa ATOHA PE YVWOTN KapdIayYEIOK VOO0 N TTOU £XOUV TTAPOUOIO KivOuvo
KapOIOQYYEIAKWY CUNBAUMATWY

2. O1 oTaTiveg avap@iBoAa Pelwvouv Ta KapdIiayyEIoKA CUNBAUPATA KAl TNV GUVOAIKN
BvnoiuoTnTa. MeA€Teg eTTioNG £D€ICAV OTI VIATIiVN, XOAECTUPAUIVN KOI YEUPIMTTPOCIAN,
avaoToAgic PCSK9, eAdrtwoav 1a kapdiayyeiakd cuupapuaTra.

3.Zakxapwdng d1aBATNG Kal KAPOIAYYEIOKOG KivOuvog

4. 0OAol o1 aoB¢gveic TTPETTEI va Aauavouv oTaTivn

5. 21001 TNG LDL-C

6. Av o1 0TOXO0I OeV ETTITEUXOOUV PE OTATIV CUVIOTATAI TTPOCORKN dEUTEPOU TTAPAYOVTA TTOU
ehattwvel Tnv LDL-C

O dekaeTAC KapdIayyeIakog Kivouvog utroAoyileTal
ME Baon di1Gdgpopoucg alyopiBuouc TTou Aaudvouv
UTT OYIV TOUC YVWOTOUG TTAPAYOVTEC KIVOUVOU



Low density lipoprotein cholesterol (LDL-C) lowering with drugs
in patients with cardiovascular disease (secondary
prevention)*

| Obtain baseline LDL-C I

¥

Start rosuvastatin 20 to 40 mg
or atorvastatin 40 to 80 mg'1

v

Repeat LDL-C in six weeks

Is LDL-C significantly
above 70 mg/dL78

Y Y

Not very Very
high-risk high-risk
patient patient ¢

[ [
[ | I |

LDL-C <70 mg/dL

LDL-C >70 mg/dL

LDL-C <50 mg/dL

LDL-C >50 mg/dL

Check LDL-C yearly Add ezetimibe Check LDL-C yearly m"; ﬂf'm“f

[
LDL-C <70 mg/dL

v

]
LDL-C >70 mg/dL

v

Check LDL-C yearly

Consider adding
PCSKS inhibitor

v

Check LDL-C in six to
eight weeks and yearly

Check LDL-C in six to
eight weeks and yearly

* Secondary prevention patients include those with coronary artery carotid, aorta,

or peripheral artery disease.

¥ In some cases it may be appropriate to start at a lower dose and uptitrate.

A The clinician is expected to use his or her independent medical judgment in the

context of individual circumstances to make adjustments, as necessary.
"Significant” will vary from patient to patient and depends on many factors such as




Table 6
Atherosclerotic Cardiovascular Disease Risk Categories and LDL-C Treatment Goals

Treatment goals

LDL-C | Non-HDL-C Apo B
Risk category Risk factors®/10-year riskP” (mg/dL) (mg/dL) (mg/dL)

— Progressive ASCVD including unstable angina in patients
after achieving an LDL-C <70 mg/dL

Extreme risk — Established clinical cardiovascular disease in patients with <55 <80 <70
DM, CKD 3/4, or HeFH

— History of premature ASCVD (<55 male, <65 female)

— Established or recent hospitalization for ACS, coronary,
carotid or peripheral vascular disease, 10-year risk >20%

Very high risk — Diabetes or CKD 3/4 with 1 or more risk factor(s) <70 <100 <80
— HeFH
X s — 22 nisk factors and 10-year risk 10-20%
High risk — Diabetes or CKD 3/4 with no other risk factors <100 <130 =X
Moderate risk <2 risk factors and 10-year risk <10% <100 <130 <90
Low risk 0 risk factors <130 <160 NR

Abbreviations: ACS = acute coronary syndrome; ASCVD = atherosclerotic cardiovascular disease; CKD = chronic kidney
disease; DM = diabetes mellitus; HDL-C = high-density lipoprotein cholesterol; HeFH = heterozygous familial hypercholes-
terolemia; LDL-C = low-density lipoprotein cholesterol; MESA = Multi-Ethnic Study of Atherosclerosis; NR = not recom-
mended; UKPDS = United Kingdom Prospective Diabetes Study.

2 Major independent risk factors are high LDL-C, polycystic ovary syndrome, cigarette smoking, hypertension (blood pressure
>140/90 mm Hg or on hypertensive medication), low HDL-C (<40 mg/dL), family history of coronary artery disease (in male,
first-degree relative younger than 55 years; in female, first-degree relative younger than 65 years), chronic renal disease (CKD)
stage 3/4, evidence of coronary artery calcification and age (men >45; women >55 years). Subtract 1 risk factor if the person
has high HDL-C.

® Framingham risk scoring is applied to determine 10-year risk.

Reproduced with permission from Garber et al. Endocr Pract. 2017;23:207-238.




NMpoocéyyion acBevoug pe
UTTEPTPIYAUKEPIDAIMIO(YEVIKEG APXEG)

duoioloyika <150 mg/dl
Opiakda 150-199 mg/dl
YynAd 200-499 mg/dl
[MoAU uwnAa >500 mg/dl

1. Augnuéva TpIyAuKkepidia oxeTiCovTal e augnuévo Kivouvo ategaviaiag vooou(H
oxéon Ogv £xel atrodelxBei OTI €ival aImiwdng)

2. Augnuéva TpiyAukepidia TiBavov oxeTiCovtal UE augnPEVO KapdIayyeEIaKo KivOuvo
3. H utrepTpiyAukepidaipia TEIVEI v CUVUTTAPXEI ME AAAEG DIATAPAXES OTTWG: XAUNAN
HDL-C, pikpa kai TTukva afnpoyova LDL cwuartidia, avriotacn otn dpdon 1ng
IVOOUAIVNG, aug¢nuEVN UTTEPTTNKTIKOTNTA Kal YAOIOTNTA

4. AgutepoTraBeic aitieg augnong TPIYAUKEPIiwV

5. XuAouikpovaiyia: XuAouikpovaiuia vnoTeiag(nmrarootrAnvoueyalia, avBwuaTa,
ATTWAEIA JVAUNG, TTAYKPEQTITIOA, AITTAIYIA TWV ayyEiwv Tou au@iBAnoTpocidr(lipemia
retinalis). 2uviBwg pia TTpwToTTadr g duochimdalpia(Try avetrapkela LPL) cuvutrdpxel
ME KATTOI0 OEUTEPOTTABEG aiTIo (appPUBPIoTOC ZA, 010TPpOoYOVaA, YAUKOKOPTIKOEION)

6. OIkoyevn g uTTEPTPIYAUKEPIdAIYia(ouvriBwe eTEPOCUYEG METAAAGEEIC TNG LPL,
etTiTreda TpIyAukepIdiwv 200-500 mg/dl)

7. OIKoyevn ¢ ouvouaouEvn UTTEPAITTIOAIUIA(AYVWOTO TO TTIPWTOYEVEG AITIO)

8. Oikoyevn ¢ duoBnTaAirotrpwrevaidia(Auo aAAnAdpopea atrd E2/E2, MNMpwiun
abNPWUATWON, OUVNBWG ATTAITEITAI TTPOOBETOC TTAPAYWV YIa TNV TTANPN EK@pacn(TTy
2\, uTTOBUPEODEIBIONAG))



Oepatreia UTTEPTPIYAUKEPIOAIMIOG(YEVIKEG
ApPXEQS)

1. YTTApyouv TTePIOPIOHEVA OEDOPEVA YIA TO OTTOIA ACOEVEIC UE UTTEPTPIYAUKEPIDAIMIO
aTmraiTouv Bepartreia

2. ETMIAOYEGC QOPUAKEUTIKNG ayWYNG QIUTTPATEG, VIKOTIVIKO 0¢U, wW-3 AITTapa oZéa

3. MNa aoBeveic pe TpiyAukepidia péxpl 500 mg/dl n kupla EvOcicn yia Bepartreia
aATTOTEAEI N EAATTWON TOU KAPAIaYYEIQKOU KIVOUVOU Kal QAPUAKO EKAOYRG ATTOTEAOUV
Ol OTATIVEG JETA ATTO UTTOAOYIOUO TOU KIVOUVOU

4. INa aoBeveic pe TpiyAukepidia Tavw atmdé 500 mg/dl Bepartreia ye QIUTTPATN
akoAouBoupuegvn atrd ataTivn étav 1a TPIYAUKEPIdIa PEIWBOUY

5. MNa aoBeveic pe TpryAukepidia TTavw atmé 1000 mg/dl Bepartreia pe cuvduooug
QIUTTPATNG, W-3 AITTAPA KAl VIKOTIVIKOU [E OKOTTIO TNV EAATTWON TOU KIVOUVOU
TTAYKPEQTITIONC



