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מטבוליזםמטבוליזם••

קליניםקלינים  סינדרומיםסינדרומים••

טיפול תזונתי ותרופתיטיפול תזונתי ותרופתי••

קליניםקליניםמחקרים מחקרים ••

הנחיות טיפוליותהנחיות טיפוליות••
הנ קין ר יע קב ”ד

המע רך ה קר דיולוגי 
סורוק ה ח ”בי
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הטרשת י הטרשת י יצ ירת  הפלק  יצ ירת  הפלק  
השלב הראשוניהשלב הראשוני
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Plasma LipoproteinsPlasma Lipoproteins

•• Spherical particlesSpherical particles
•• NonNon--polar core: polar core: 

♦♦ cholesterol ester cholesterol ester 
♦♦ triglyceridetriglyceride

•• Polar outer coat:Polar outer coat:
♦♦ unesterifiedunesterified cholchol
♦♦ phospholipidsphospholipids
♦♦ proteins (proteins (apoapo))
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אפופר וטא ינים אפופר וטא ינים 
ApoproteinsApoproteins

•• Stabilize lipoproteins (Stabilize lipoproteins (““backbonebackbone””))
♦♦ AI AI -------- HDLHDL
♦♦ B48B48 ---------- chylochylo
♦♦ B100B100 ---------- VLDL, IDL, LDL VLDL, IDL, LDL 

•• modulate modulate enzymaticenzymatic activityactivity
♦♦ catalyze (catalyze ( CIICII -------- LPL,  LPL,  A1A1 -------- LCAT)LCAT)
♦♦ inhibit ( inhibit ( CIIICIII -------- LPL) LPL) 

•• Facilitate lipoprotein entry into cells (Facilitate lipoprotein entry into cells (ligandsligands))
♦♦ B100B100 -------- LDLLDL
♦♦ EE -------- chylochylo, VLDL & IDL,  HDL?, VLDL & IDL,  HDL?
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trig   > 90trig   > 90 %%
cholchol 11--2 2 %%
apoapo < 1 < 1 %%

B 48B 48

trig   60 trig   60 %%
cholchol 12 12 %%
apoapo 10 10 %%
PL       18 PL       18 %%

B 100B 100

ChylomicronChylomicron VLDLVLDL

trig     5 trig     5 %%
cholchol 50 %50 %
apoapo 25 %25 %
PL     20 %PL     20 %

LDLLDL

HDLHDL
cholchol 20 20 %%
apoapo 50 %50 %
PL       25 %PL       25 %

IDLIDL
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מסלולים מטבולייםמסלולים מטבוליים

Intrinsic
pathway

HDL
pathway

liverliver

“good”

“bad”

Extrinsic
pathway

“ugly”
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Intrinsic PathwayIntrinsic Pathway

VLDLVLDL

LDLLDL

LPLLPL

HTGL
HTGL

cholchol

Bile acids

B100

IDLIDLB100

B100

liver

acetylCoAacetylCoA
HMGCoAReductase
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VLDL Metabolism 1VLDL Metabolism 1

liverliver

VLDLVLDL

IDLIDL

LPLLPL

apoapo C2  (+)C2  (+)
apoapo C3  (C3  (--))
apoapo EE

trigtrig

HDL

B100

B100
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Etiology of elevated VLDLEtiology of elevated VLDL
type IVtype IV dyslipidemiadyslipidemia

•• Primary (genetic)Primary (genetic)
♦♦ Familial Familial HypertriglyceridemiaHypertriglyceridemia (FHTG)(FHTG)
♦♦ Familial Combined Familial Combined HyperlipidemiaHyperlipidemia (FCHL)(FCHL)

•• Secondary (acquired)Secondary (acquired)
♦♦ObesityObesity
♦♦Diabetes mellitusDiabetes mellitus
♦♦ Insulin resistance syndromeInsulin resistance syndrome
♦♦Chronic renal failureChronic renal failure
♦♦ high carbohydrate dietshigh carbohydrate diets
♦♦ EthanolEthanol
♦♦Drugs:  Drugs:  estrogenestrogen, beta, beta--blockers, blockers, retinoidsretinoids
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Familial Combined Familial Combined HyperlipidemiaHyperlipidemia

•• AutosomalAutosomal dominantdominant
•• usually manifests in adulthoodusually manifests in adulthood
•• elevated elevated cholchol and/orand/or TgTg levelslevels
•• increased CHD riskincreased CHD risk
•• Family: Family: ↑↑↑↑↑↑↑↑TG TG oror ↑↑↑↑↑↑↑↑cholchol oror bothboth

♦♦ In 50% of family membersIn 50% of family members

•• Many, normal sized VLDL particlesMany, normal sized VLDL particles
•• overproduction of overproduction of apoapo BB
•• elevated elevated apoapo B levelsB levels
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Familial Familial HypertriglyceridemiaHypertriglyceridemia

•• AutosomalAutosomal dominantdominant
•• elevated elevated TgTg levels onlylevels only
•• increased CHD risk ??increased CHD risk ??
•• Family: Family: ↑↑↑↑↑↑↑↑TG TG In 50% of family membersIn 50% of family members

•• Few, large sized VLDL particlesFew, large sized VLDL particles
•• overproduction of triglycerideoverproduction of triglyceride
•• normal normal apoapo B levelsB levels
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Genetic 
predisposition

The Metabolic  Syndrome

↑↑↑↑insulin

↑↑↑↑Tg
↓↓↓↓ HDL

Glucose
intolerance

↑↑↑↑ CRP

Prothrombotic
state

HTN

diabetesdiabetesCHDCHD
14

IDL metabolismIDL metabolism

liverliver

HTGL
HTGL

trigtrig

30%30%

70%70%

EE

chol

Bile acids
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Type III dyslipidemiaType III dyslipidemia
DysbetalipoproteinemiaDysbetalipoproteinemia

BroadBroad--beta diseasebeta disease
Remnant diseaseRemnant disease

liverliver

EE22 / / EE22////

LDLLDL

IDL IDL ↑↑↑↑↑↑↑↑

chol
=

↓↓↓↓↓↓↓↓
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•• XanthomasXanthomas::
♦♦ palmarpalmar
♦♦ tuberous  tuberous  (elbows, knees)(elbows, knees)

•• Premature atherosclerosisPremature atherosclerosis
♦♦ coronary coronary (myocardial infarction, (myocardial infarction, anginalanginal syndromes)syndromes)
♦♦ cerebrovascularcerebrovascular (carotid artery disease, CVA)(carotid artery disease, CVA)
♦♦ peripheral vascular  peripheral vascular  (limb ischemia)(limb ischemia)

DysbetalipoproteinemiaDysbetalipoproteinemia
קל ינים קל ינים אפי ונים אפי ונים 
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LDL MetabolismLDL Metabolism

liverliver

LDLLDL

B100
chol

Bile acids



4

19

LDL metabolism within Hepatic CellsLDL metabolism within Hepatic Cells
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Hyper Hyper LDLemiaLDLemia
מנגנונים מנגנונים 

liverliver

LDLLDL

B100XX

Defective apo B100

XX
XX

XX
XX

XX
Defective 

receptor activity

oxidationoxidation
FoamFoam

cellcell
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Familial Hypercholesterolemia Familial Hypercholesterolemia 
(FH)(FH)

•• Decreased LDLDecreased LDL--receptorreceptor
•• AutosomalAutosomal dominantdominant
•• Elevated LDL Elevated LDL cholchol ((mg/mg/dLdL))

•• Premature CHDPremature CHD
•• Tendon Tendon XanthomasXanthomas

♦♦ handshands
♦♦ elbowselbows
♦♦ kneesknees
♦♦ Achilles Achilles 

heterozygousheterozygous homozygoushomozygous

•• 5050%%
•• 1:5001:500
•• 250250--400400

•• age 35age 35--5555
•• ++++

•• absentabsent
•• 1: 1061: 106
•• 700700--10001000

•• ageage 1515--2020

•• ++++++++
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Tendon Tendon XanthomasXanthomas
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Polygenic (Polygenic (commoncommon) hypercholesterolemia) hypercholesterolemia

או סביבתייםאו סביבתיים// ו וגנטיםגנטיםשילוב של מספר פגמים שילוב של מספר פגמים ••

בינוניתבינונית--חומרה קלהחומרה קלה••

לא בולט בגיל צעירלא בולט בגיל צעיר  ••

קסנטומותקסנטומותאין אין ••

ק סנטלסמות ק סנטלסמות או  או  //  בקרני ת ו  בקרני ת וא רקוסא רקוסלפעמים לפעמים   ♦♦

24

Arcus Cornea Xanthelesma
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LDL ModificationsLDL Modifications

•• LDL OxidationLDL Oxidation
♦♦ inadequate methods to measure tissue oxidationinadequate methods to measure tissue oxidation
♦♦ antioxidants ??antioxidants ??

•• LDL size & densityLDL size & density
♦♦ type A: large, buoyanttype A: large, buoyant
♦♦ type B: small, densetype B: small, dense

♥♥ hyper TG, DM, Insulin resistancehyper TG, DM, Insulin resistance
♥♥ familial combined familial combined hyperlipidemiahyperlipidemia
♥♥ CHD patientsCHD patients

•• Lp(aLp(a))
♦♦ atherogenicatherogenic
♦♦ thrombogenicthrombogenic

LDLLDL
-S=S-
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HDL Metabolism 1HDL Metabolism 1
Reverse cholesterol transportReverse cholesterol transport

liverliver

Apo A
PL

Nascent HDLNascent HDL

UnesterifiedUnesterified
cholesterolcholesterol

LCATLCAT

esterifiedesterified
cholesterolcholesterol

HDL 3HDL 3

LCAT  = Lecithin:Cholesterol Acetyltransferase
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HDL Metabolism 2HDL Metabolism 2

liverliver

Nascent HDLNascent HDL
UnesterifiedUnesterified
cholesterolcholesterol

LCATLCAT

HDL 3HDL 3

HDL 2HDL 2
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HDL Metabolism 3HDL Metabolism 3

liverliver HDL 2HDL 2

CETPCETP

CETP  = CETP  = Cholesterol Ester Cholesterol Ester 
Transfer ProteinTransfer Protein

SR-B1

SRSR--B1B1 = Scavenger receptor B1= Scavenger receptor B1
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AntiatheroscleroticAntiatherosclerotic mechanisms of HDLmechanisms of HDL

•• Reverse Cholesterol TransportReverse Cholesterol Transport
♦♦ direct (SRAP)direct (SRAP)
♦♦ indirect (via LDL, VLDL)indirect (via LDL, VLDL)

•• Prevents LDL OxidationPrevents LDL Oxidation
♦♦ paraoxinaseparaoxinase

•• Prevents synthesis of Prevents synthesis of prothromboticprothrombotic prostaglandinsprostaglandins
•• Increases synthesis of Increases synthesis of antithromboticantithrombotic prostaglandinsprostaglandins

♦♦ prostacyclineprostacycline
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Causes of low HDLCauses of low HDL--CC

•• GeneticGenetic
•• HypertriglyceridemiaHypertriglyceridemia
•• ObesityObesity
•• Diabetes mellitusDiabetes mellitus
•• Insulin resistance syndromeInsulin resistance syndrome
•• cigarette smokingcigarette smoking
•• Diet: high CHO, high PUFADiet: high CHO, high PUFA
•• DrugsDrugs

♦♦Anabolic steroids   (testosterone, Anabolic steroids   (testosterone, progestinsprogestins))
♦♦ beta adrenergic blockersbeta adrenergic blockers
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Relationship between HDL Relationship between HDL 
and Triglycerideand Triglyceride--rich lipoproteinsrich lipoproteins

HDLHDLTrigTrig

3334

מיקום הפעולה של התרופותמיקום הפעולה של התרופות

VLDLVLDL

IDLIDL

LDLLDL

cholchol

acetylCoAacetylCoA

HMGCoAReductase

fibrates
niacin

statins
resins

ezetimibe
HDLHDL

↓↓↓↓

↑↑↑↑

↓↓↓↓
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הנחי ו ת קל ינ י ות הנחי ו ת קל ינ י ות 
מניעה ראשוניתמניעה ראשונית

טיפול בגורמ י  הס יכ ון   טיפול בגורמ י  הס יכ ון   ••
האחריםהאחרים

טיפול תזונתי טיפול תזונתי ••
global riskglobal risk  --חישוב ה חישוב ה ••

36
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Omega 3Omega 3

• AHA Scientific Statement. 

• Fish Consumption, Fish Oil, Omega-3 
Fatty Acids, and Cardiovascular 
Disease. 

• Circulation. 2002;106:2747.

38

Potential Mechanisms by Which OmegaPotential Mechanisms by Which Omega--3 Fatty 3 Fatty 
Acids May Reduce Risk for Cardiovascular DiseaseAcids May Reduce Risk for Cardiovascular Disease

••
Reduce susceptibility to ventricular arrhythmiaReduce susceptibility to ventricular arrhythmia

•• AntithrombogenicAntithrombogenic
•• HypotriglyceridemicHypotriglyceridemic (fasting and postprandial)(fasting and postprandial)
•• Retard growth of atherosclerotic plaqueRetard growth of atherosclerotic plaque
•• Reduce adhesion molecule expressionReduce adhesion molecule expression
•• Reduce plateletReduce platelet--derived growth factorderived growth factor
•• AntiinflammatoryAntiinflammatory
•• Promote nitric oxidePromote nitric oxide--induced endothelial relaxationinduced endothelial relaxation
•• Mildly Mildly hypotensivehypotensive
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Side Effects

ŧ usually only in patients with hypertriglyceridemia.

*Usually only in patients with impaired glucose tolerance and diabetes.

LikelyModerateLikelyLowModerate>3 g/d
ModerateLowModerateVery lowModerate1 to 3 g/d

Very lowVery lowLowVery lowVery low> 1 g/d

Rise in Rise in 

LDLLDL--CC ŧ

Worsening Worsening 
GlycemiaGlycemia**

Fishy Fishy 
AftertasteAftertaste

Clinical Clinical 
BleedingBleedingGI UpsetGI Upset
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Omega 3Omega 3
AHA recommendationsAHA recommendations

PopulationPopulation RecommendationRecommendation: : 

•• Patients without Patients without Eat Eat a variety of (preferably oily) fisha variety of (preferably oily) fish at least at least 
documented CHD documented CHD twicetwice a week. Include oils and foods rich in a week. Include oils and foods rich in 

linoleniclinolenic acid (flaxseed, canola, and soybean acid (flaxseed, canola, and soybean 
oils; flaxseed and walnuts)oils; flaxseed and walnuts)

•• Patients Patients withwith Consume  Consume  1 g of EPA+DHA1 g of EPA+DHA per day, preferably per day, preferably 
documented CHDdocumented CHD from from oily fishoily fish. EPA+DHA . EPA+DHA supplementssupplements could could 

be considered in consultation with the be considered in consultation with the 
physician.physician.

•• Patients needing Patients needing 22--4 grams of EPA+DHA4 grams of EPA+DHA per day per day 
TgTg loweringlowering provided as capsules under a physicianprovided as capsules under a physician’’s cares care
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הנחיות קליני ותהנחיות קליני ות
מניעה שניוניתמניעה שניונית

טיפול בגורמ י  הס יכ ון  ה אחריםטיפול בגורמ י  הס יכ ון  ה אחרים••
טיפול תזונתיטיפול תזונתי••

””תתתיכוניתיכוני--יםים““ד יאטה ד יאטה / / דל שומן דל שומן ♦♦

 גרם  ליום  גרם  ליום 11 :  : 33אומגה אומגה ♦♦

טיפול תרופתיטיפול תרופתי••
dLdL130 mg/130 mg/>>LDLcLDLc  כאשרכאשר      ::תמידתמיד♦♦
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Target endpointsTarget endpoints

•• LDLcLDLc < 100 mg/< 100 mg/dLdL
•• HDLcHDLc > 40 mg/> 40 mg/dLdL
•• Triglycerides < 200 mg/Triglycerides < 200 mg/dLdL
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MegatrialsMegatrials
showing showing statinstatin efficacyefficacy

•• Primary PreventionPrimary Prevention
♦♦ WOSCOPWOSCOP pravaprava
♦♦ ACAPS/FCAPSACAPS/FCAPS lovalova

•• Secondary PreventionSecondary Prevention
♦♦ 4S4S simvasimva
♦♦ CareCare pravaprava
♦♦ LipidLipid pravaprava

•• MixedMixed
♦♦ HPSHPS simvasimva

•• ComparativeComparative
♦♦ PROVEPROVE--IT, REVERSALIT, REVERSAL atorvaatorva vsvs PravaPrava

•• HypertensivesHypertensives
♦♦ ALLHATALLHAT pravaprava
♦♦ ASCOTASCOT atorvaatorva

•• DiabeticsDiabetics
♦♦ CARDSCARDS atorvaatorva
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Mechanism of action

AcetoacetylAcetoacetyl CoACoA + Acetyl + Acetyl CoACoA

33--HydroxyHydroxy--33--methylgluteryl methylgluteryl CoACoA
((HMG HMG CoACoA))

MevalonicMevalonic acidacid

CholesterolCholesterolUbiquinonesUbiquinones

HMGCoAHMGCoA
ReductaseReductase

45

Regression Studies

46
Population size

CVD risk

20 prev - high LDL 4S

47

60

70

80

90

100

0 1 2 3 4 5 6

Simvastatin
Placebo

Total MortalityTotal Mortality

Years since randomizationYears since randomization
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p<0.00001p<0.00001
The Lancet, The Lancet, VolVol 344, November 19, 1994344, November 19, 1994

34%

4S

48

4S20 prev - high LDL

20 prev - average LDL CARE / LIPID
Pravastatin 40 mg

4S
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•• TypeType 2200 2200

•• PlacePlace USAUSA AustAust / NZ/ NZ
•• No.No. 41594159 90149014
•• AgesAges 2121--7575 3131--7575
•• SexSex M&FM&F M&FM&F
•• Length (y)Length (y) 55 6.16.1
•• Baseline LDLBaseline LDL 115115--174      130174      130--170170

139139 150150

CARE        LIPID

Pravastatin 40 mg 

50

↓

51

4S20 prev - high LDL

20 prev - average LDL

WOSCOPS
Pravastatin 40mg10 prev - high LDL

prava
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4S20 prev - high LDL

20 prev - average LDL

10 prev - high LDL

10 prev
average LDL AFCAPS/TEXCAPS

Lovastatin 40 mg

lova

WOSCOPS

CARE/LIPID

4S
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Heart Protection Study (HPS)Heart Protection Study (HPS)

•• Largest ever cholesterolLargest ever cholesterol--lowering studylowering study
•• Funded by the British Medical Council & BHFFunded by the British Medical Council & BHF
•• 20,000 M&F, age 4020,000 M&F, age 40--8080
•• High CHD risk High CHD risk –– declined statins by physiciandeclined statins by physician

♦♦ Below average cholesterolBelow average cholesterol
♦♦ WomenWomen
♦♦ Age > 70Age > 70
♦♦ NonNon--coronary arterial diseasecoronary arterial disease

•• SimvastatinSimvastatin 40 mg 40 mg vsvs placeboplacebo
•• 5.5 years5.5 years
•• 2 by 2 design (also randomized to antioxidants)2 by 2 design (also randomized to antioxidants)

54

HPS HPS -- resultsresults

•• All cause mortalityAll cause mortality 12.912.9 14.614.6 12% 12% 
•• CVD deathCVD death 7.77.7 9.29.2 17%17%
•• Major CVD eventsMajor CVD events 19.919.9 25.425.4 22%22%
•• NonNon--CVD mortalityCVD mortality 5.25.2 5.55.5
•• StrokeStroke 4.44.4 6.06.0 27%27%

•• CPK X10CPK X10 0.10.1 0.050.05
•• ALT X3ALT X3 0.80.8 0.60.6

Simvastatin Placebo relative
reduction
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Summary of statin benefitsSummary of statin benefits

•• Reduce incidence by ~ Reduce incidence by ~ 30%30%
♦♦MI MI –– incidence, mortalityincidence, mortality
♦♦Overall mortalityOverall mortality
♦♦Angina Angina –– stable & unstablestable & unstable
♦♦ PCI, CABGPCI, CABG
♦♦ Stroke, PVD, CHFStroke, PVD, CHF
♦♦HospitalizationsHospitalizations

Beneficial in all subgroups analyzed
Primary & secondary prevention
Males & females
Diabetics, smokers, hypertensives

Still debate about LDL threshold
CARE study - 125 mg/dL
HPS - none

Possible non-lipid effects 
More effective in elevated CRP
Effect on valvular calcific disease?
Alzheimer? Osteoporosis?
Short and long-term safety

56
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Statins Statins vsvs RevascularizationRevascularization

Atorvastatin
Lipitor

PCI

58

AVERT studyAVERT study
AtorvastatinAtorvastatin vsvs RevascularizationRevascularization

•• 18 month, 18 month, multicentermulticenter
•• Open label, randomizedOpen label, randomized
•• Stable CAD Stable CAD ------ referred for PCIreferred for PCI
ExclusionsExclusions::
•• 3 vessel CAD, LM disease3 vessel CAD, LM disease
•• Unstable anginaUnstable angina
•• MI within previous 2 weeksMI within previous 2 weeks
•• EF < 40%EF < 40%

59

Worsening angina 
with objective evidence of ischemia 
requiring hospitalization 

36%

No difference in
Death
Myocardial infarction

atorva

60

Statin therapy inStatin therapy in
acute coronary syndromesacute coronary syndromes

•• Increases patient & physician Increases patient & physician compliancecompliance
•• Reduces Reduces early morbidity & mortalityearly morbidity & mortality????

•• Observational studies:Observational studies:
♦Patients discharged with statins had

~ 50% less mortality over 6-12 months followup
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MIRACLEMIRACLE StudyStudy

MIRACL MIRACL 

The Myocardial Ischemia The Myocardial Ischemia 
Reduction with Aggressive Reduction with Aggressive 
Cholesterol Lowering studyCholesterol Lowering study

62

MIRACL study designMIRACL study design
Prospective, randomised, Prospective, randomised, multicentremulticentre, double, double--blind blind 

3,0863,086 patientspatients

80 80 mg mg atorvastatinatorvastatin, , 
commenced withincommenced within 2424––9696

Follow up for Follow up for 16 weeks16 weeks

Inclusion criteriaInclusion criteria
UAUA or or nonnon--QQ--wave MIwave MI
in previous 1in previous 1––4 days4 days

PlaceboPlacebo, , commenced withincommenced within
2424––96 h96 h of eventof event

63
00 44 88 1212 1616

1515

1010

55

00

Cumulative incidence (%)Cumulative incidence (%)

Time since randomisation (weeks)Time since randomisation (weeks)

AtorvastatinAtorvastatin

PlaceboPlacebo
17.4%17.4%

14.8%14.8%

Risk reduction = Risk reduction = 1616%%
pp=0.048=0.048

Time to first occurrence of Time to first occurrence of 
composite endpoint ofcomposite endpoint of

Primary efficacy measurePrimary efficacy measure

95% 95% CI = 0.701CI = 0.701––0.9990.999

64

StatinsStatins in in HypertensivesHypertensives
ALLHATALLHAT

•• 3333 357 pts age 50+357 pts age 50+
•• HTN + 1 risk factorHTN + 1 risk factor

•• Randomized to Randomized to chlorthalidonechlorthalidone vsvs lisinoprillisinopril vsvs amlodipinamlodipin
•• lipidlipid--lowering arm:lowering arm:

♦♦ 10355 pts with LDL10355 pts with LDL--C 120 C 120 -- 189 mg/189 mg/dLdL
♦♦ PravastatinPravastatin 40mg 40mg vsvs usual careusual care
♦♦ No difference in outcome: total or CV mortalityNo difference in outcome: total or CV mortality

ASCOTASCOT
•• 19342 pts age 4019342 pts age 40--7979
•• HTN + 3 risk factorsHTN + 3 risk factors
•• Randomized to betaRandomized to beta--blocker  blocker  vsvs amlodipinamlodipin
•• lipidlipid--lowering arm:lowering arm:

♦♦ 10305 pts with total cholesterol < 260 mg/10305 pts with total cholesterol < 260 mg/dLdL
♦♦ AtorvastatinAtorvastatin 10mg 10mg vsvs placeboplacebo
♦♦ Stopped preStopped pre--maturely after 3.3 yearsmaturely after 3.3 years
♦♦ ↓↓↓↓↓↓↓↓ 36% events, 36% events, ↓↓↓↓↓↓↓↓ 29% total mortality29% total mortality p < 0.0005p < 0.0005

65

•• Heart Protection StudyHeart Protection Study
•• CARDSCARDS

♦♦Collaborative Collaborative AtorvastatinAtorvastatin Diabetes StudyDiabetes Study

StatinsStatins in Diabeticsin Diabetics

66

Atorvastatin 
10mg

Placebo

2838
patients

CARDS DesignCARDS Design

Placebo
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CARDS Patient Baseline Lipids* CARDS Patient Baseline Lipids* 

52525353HDLHDL--cholesterol cholesterol 

119 119 (100(100--138)138)118 118 (100(100--137)137)LDLLDL--cholesterolcholesterol

207207207207Total cholesterol Total cholesterol 

AtorvastatinAtorvastatin
Median (IQR)Median (IQR)

PlaceboPlacebo
Median (IQR)Median (IQR)

68

Cumulative Hazard for Primary EndpointCumulative Hazard for Primary Endpoint

Relative Risk Reduction 37%  (95% CI: 17-52) 

Years

328
305

694
651

1074
1022

1361
1306

1392
1351

Atorva
Placebo

1428
1410

Placebo
127 events

Atorvastatin
83 events
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10

15

0 1 2 3 4 4.75

P=0.001
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Cumulative Hazard for Cumulative Hazard for 
All Cause MortalityAll Cause Mortality

Relative Risk Reduction 27% (95%CI: -1-48) 
p=0.059

C
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e 

H
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)

Years

Atorva
Placebo

Placebo
82 deaths

Atorvastatin
61 deaths

351
332

730
709

1110
1094

1401
1370

1418
1395

1428
1410

1 2 3 4 4.75
0

2

4

6

8

10

0
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LDL in secondary Prevention:LDL in secondary Prevention:

How low
is low ?

71

PROVEPROVE--ITIT

PROVEPROVE--IT    TIMI 22IT    TIMI 22

72

HypothesisHypothesis

40 mg 40 mg LipidalLipidal

is not inferior tois not inferior to

80 mg 80 mg LipitorLipitor

anti-inflammatory

Potent LDL ↓↓↓↓
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DesignDesign
•• 41624162 pts  with pts  with Acute Coronary SyndromeAcute Coronary Syndrome

•• within 10 dayswithin 10 days
LipidalLipidal 40 mg40 mg vsvs LipitorLipitor 80 mg80 mg

•• baseline baseline LDLcLDLc 106 106 mg/dlmg/dl

9595 6262

•• baseline CRPbaseline CRP 12.3 mg/l12.3 mg/l

2.12.1 1.31.374

75

16%16%

76

ReversReversing Atherosclerosis with ing Atherosclerosis with 
AAggressive ggressive LLipid Lowering  ipid Lowering  

REVERSAL TrialREVERSAL Trial

77

IVUSIVUS

18 months

Patients with CHD

657

Atorvastatin 80 mg

IVUSIVUS

Primary endpoint:
Change in coronary plaque volume 
by IVUS

Pravastatin 40 mg

IVUSIVUS IVUSIVUS

78

+5.1 -0.4
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בהיפרטריגליצרידמיהבהיפרטריגליצרידמיה  קליניםקליניםמחקרים מחקרים 

מניעה ראשוניתמניעה ראשונית••
♦♦HelsinkyHelsinky heart Studyheart Study

מניעה שניוניתמניעה שניונית••
♦♦Coronary Drug Project (CDP):  niacinCoronary Drug Project (CDP):  niacin
♦♦Stockholm Heart Study: niacin + Stockholm Heart Study: niacin + colestipolcolestipol
♦♦BezafibrateBezafibrate Intervention Intervention PtudyPtudy (BIP)(BIP)
♦♦HypertriglyceridemiaHypertriglyceridemia Intervention Study (HIT) Intervention Study (HIT) 

אנגיוגרפיםאנגיוגרפיםמחקרים מחקרים ••
♦♦BECAITBECAIT

80

BIP StudyBIP Study

•• MulticenterMulticenter
•• RandomizedRandomized
•• DoubleDouble--blindblind
•• PlaceboPlacebo--controlledcontrolled
•• BezafibrateBezafibrate SR 400 mgSR 400 mg
•• 19921992--19981998

•• Men & womenMen & women
•• Age 45Age 45--7474
•• Post MIPost MI
•• Stable angina, (+) imagingStable angina, (+) imaging
•• LDLLDL--C  < C  < 180/160180/160 mg/mg/dLdL
•• HDLHDL--C <  C <  4545 mg/mg/dLdL
•• Trig < Trig < 300300 mg/mg/dLdL

8182

83

הנחיות קליני ותהנחיות קליני ות
מניעה שניוניתמניעה שניונית

טיפול בגורמ י  הס יכ ון  ה אחריםטיפול בגורמ י  הס יכ ון  ה אחרים••
טיפול תזונתיטיפול תזונתי••

””תתתיכוניתיכוני--יםים““ד יאטה ד יאטה / / דל שומן דל שומן ♦♦

 גרם  ליום  גרם  ליום 11 :  : 33אומגה אומגה ♦♦

טיפול תרופתיטיפול תרופתי••
dLdL130 mg/130 mg/>>LDLcLDLc  כאשרכאשר      ::תמידתמיד♦♦
  ::בחולים בסיכון גבוה במיוחד בחולים בסיכון גבוה במיוחד ♦♦

LDLLDL בכל רמת  בכל רמת ♥♥
♥♥HDLcHDLc < 40 mg/< 40 mg/dLdL
♥♥Trig > 200 mg/Trig > 200 mg/dLdL

84

Target endpointsTarget endpoints

•• LDLcLDLc < 100 mg/< 100 mg/dLdL
•• HDLcHDLc > 40 mg/> 40 mg/dLdL
•• Triglycerides < 200 mg/Triglycerides < 200 mg/dLdL

•• LDLcLDLc < 70 mg/< 70 mg/dLdL
•• At least 30At least 30--40% reduction40% reduction

:בחולים בסיכון  גבוה במי וח ד
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המניע ה השנ י וני ת המניע ה השנ י וני ת 

יעילהיעילה
פשוטהפשוטה

CostCost--effectiveeffective

86

חוששים לפרנסה שלכםחוששים לפרנסה שלכם
??כקרדיולוגים כקרדיולוגים 

אל תדאגואל תדאגו
!!!!זה לא יקרה זה לא יקרה 


