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Hyperlipidemia is a commonHyperlipidemia is a common
problemproblem

 Nearly 50% of  men in the over the age of 20 inNearly 50% of  men in the over the age of 20 in
the US have an LDL > 130 mg/dl  (~45% forthe US have an LDL > 130 mg/dl  (~45% for
women)women)

 Approximately 20% of men and  17% ofApproximately 20% of men and  17% of
women have an LDL cholesterol > 160 mg/dlwomen have an LDL cholesterol > 160 mg/dl

 An estimated 40 million Americans have CHD,An estimated 40 million Americans have CHD,
PVD, CVD, or DMPVD, CVD, or DM



Topics for TodayTopics for Today

 What should our targets be for cholesterolWhat should our targets be for cholesterol
loweringlowering–– a review of the NCEP guidelines a review of the NCEP guidelines

 What are the data supporting use of medicationsWhat are the data supporting use of medications
to lower cholesterol in primary prevention andto lower cholesterol in primary prevention and
secondary preventionsecondary prevention

 What do we still need to know?What do we still need to know?——unansweredunanswered
questionsquestions
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 MRFITMRFIT
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 Coronary DrugCoronary Drug
ProjectProject

 Helsinki HeartHelsinki Heart
StudyStudy

 FraminghamFramingham

 CLAS (angio)CLAS (angio)

 Angiographic TrialsAngiographic Trials

 (FATS, POSCH,(FATS, POSCH,
SCOR, STARS,SCOR, STARS,
Ornish, MARS)Ornish, MARS)

 Meta-AnalysesMeta-Analyses

 (Holme,(Holme,
Rossouw)Rossouw)

 4S, WOSCOPS,4S, WOSCOPS,
CARE, LIPID,CARE, LIPID,
AFCAPS/TexCAPSAFCAPS/TexCAPS
, VA-HIT, others, VA-HIT, others
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CHD risk equivalentsCHD risk equivalents

 Patients with known CHD have a 10 year risk ofPatients with known CHD have a 10 year risk of
recurrent events of >20%recurrent events of >20%

 Patients with CHD Patients with CHD risk equivalentsrisk equivalents  -- --
symptomatic carotid disease, peripheral arterialsymptomatic carotid disease, peripheral arterial
disease, AAA, diabetes -have a similar risk ofdisease, AAA, diabetes -have a similar risk of
>20%  for >20%  for ““hardhard’’ CHD ( CHD death or MI) CHD ( CHD death or MI)



Assessing 10 year CHD riskAssessing 10 year CHD risk

 Estimated CHD risk is based on FraminghamEstimated CHD risk is based on Framingham
DataData

 Patients with known CHD or CHD equivalentPatients with known CHD or CHD equivalent
have a 10 yr risk of >20%have a 10 yr risk of >20%

 Patients with  0-1 risk factors have a 10 year riskPatients with  0-1 risk factors have a 10 year risk
of <10%of <10%

 Patients with 2 or more risk factors have a 10Patients with 2 or more risk factors have a 10
year risk between 0 and 20%year risk between 0 and 20%



Reaching treatment goals: TLCReaching treatment goals: TLC
or Drug therapyor Drug therapy

 Therapeutic Lifestyle ChangesTherapeutic Lifestyle Changes   ( TLC) are  ( TLC) are
recommended as the initial treatment step for allrecommended as the initial treatment step for all
individuals not at their treatment goalindividuals not at their treatment goal

 Drug therapyDrug therapy should be promptly initiated for should be promptly initiated for
all patients whose LDL is 30 mg/dl greater thanall patients whose LDL is 30 mg/dl greater than
goal, except for very  low risk individualsgoal, except for very  low risk individuals



Case 1Case 1

A   64 y/o male patient presents for an initial clinic visit.A   64 y/o male patient presents for an initial clinic visit.

PMH is notable for CHD ( s/p IMI 2 years ago) HTN,PMH is notable for CHD ( s/p IMI 2 years ago) HTN,
smokingsmoking

Current Meds :ASA 81 mg po qd, atenolol 50 mg po qd,Current Meds :ASA 81 mg po qd, atenolol 50 mg po qd,
lisinopril 10 mg po qd,  omeprazole 20 mg po qd.lisinopril 10 mg po qd,  omeprazole 20 mg po qd.

Fasting lipid profileFasting lipid profile
LDL 95,  HDL 45, TG 150,  Total cholesterol 185LDL 95,  HDL 45, TG 150,  Total cholesterol 185

Should he be on a statin ?Should he be on a statin ?



  How             should we go?  How             should we go?
            Low            Low
 Two distinct issuesTwo distinct issues

 1) Should patients with low baseline LDL  (<100) and1) Should patients with low baseline LDL  (<100) and
known CHD be treated?known CHD be treated?

 2) For patients on lipid lowering medication, what2) For patients on lipid lowering medication, what
should our treatment target be?should our treatment target be?
 130 mg/dl,130 mg/dl,
 100 mg/dl,100 mg/dl,
 75mg/dl75mg/dl



How         should we go?How         should we go?
        Low      ( continued)        Low      ( continued)
 Major lipid lowering trials have generally compared aMajor lipid lowering trials have generally compared a

single statin dose vs. placebo rather than comparingsingle statin dose vs. placebo rather than comparing
specific treatment target LDL levelsspecific treatment target LDL levels

  Target LDL levels have been inferred based upon Target LDL levels have been inferred based upon
1)epidemiological data demonstrating a curvilinear1)epidemiological data demonstrating a curvilinear
relationship between LDL and CHD; 2)baseline andrelationship between LDL and CHD; 2)baseline and
post-treatment LDL levels that have been associatedpost-treatment LDL levels that have been associated
with reduction in clinical endpoints in  lipid loweringwith reduction in clinical endpoints in  lipid lowering
trialstrials



““My Drug Study Sounds CatchierMy Drug Study Sounds Catchier
than Yoursthan Yours””

 4S4S
 CARECARE
 LIPIDLIPID
 WOSCOPSWOSCOPS
 REVERSALREVERSAL
 PROVE-ITPROVE-IT
 SEARCHSEARCH
 TNTTNT
 TOASTTOAST



Prevention StrategiesPrevention Strategies

 Primary PreventionPrimary Prevention
 Prevention of events in patients without knownPrevention of events in patients without known

heart diseaseheart disease

 Mortality of acute MI approaches 25%Mortality of acute MI approaches 25%

 Secondary preventionSecondary prevention
 Prevention of recurrent events in individuals withPrevention of recurrent events in individuals with

known diseaseknown disease



The Pyramid of Recent TrialsThe Pyramid of Recent Trials
Relative Size of the Various Segments of the

Population
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Summary Data Statin TrialsSummary Data Statin Trials

Trial Initial
LDL

Final
LDL

LDL%
Change

Event
Rate

Statin

Event
Rate-

Placebo

RRR
%

ARR
%

NNT

4S 188 122 35 19.4 28.0 34 8.6 12

LIPID 150 112 25 12.3 15.9 24 3.6 28

CARE 139 98 32 10.2 13.2 24 3.0 34

WOSCOPS 192 159 26 5.3 7.5 29 2.2 46

AFCAPS/
TEXCAPS
 

150 115 25 3.5 5.5 37 2.0 50



*Nonfatal MI or CHD death; **ischemic events
Downs JR et al. JAMA 1998;279:1615-1622. | Shepherd J et al. N Engl J Med 1999;333:1301-1307. | Scandinavian Simvastatin
Study Group. Lancet 1994;344:1383-1389. | Sacks FM et al. N Engl J Med 1996;335:1001-1009. | LIPID Study Group. N Engl J
Med 1998;339:1349-1357. | Schwartz GG et al. JAMA 2001;285:1711-1718. | Pitt B et al. N Engl J Med 1999;341:70-76.

Endpoint Trials with the StatinsEndpoint Trials with the Statins

IschemiaIschemia

SecondarySecondary
PreventionPrevention

Primary PreventionPrimary Prevention

––36%**36%**  Atorvastatin  Atorvastatin   AVERT   AVERT

––26%**26%**  Atorvastatin  Atorvastatin   MIRACL   MIRACL

––24%*24%*  Pravastatin  Pravastatin   LIPID   LIPID

––24%*24%*  Pravastatin  Pravastatin   CARE   CARE

––34%*34%*  Simvastatin  Simvastatin   4S   4S

––31%*31%*  Pravastatin  Pravastatin   WOSCOPS   WOSCOPS

––40%*40%*  Lovastatin  Lovastatin AFCAPS/TexCAPS AFCAPS/TexCAPS

CHD Risk ReductionCHD Risk Reduction  Drug  DrugTrialTrial
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PI=placebo; Rx=treatment

Shepherd J et al. N Engl J Med. 1995;333:1301-1307.
4S Study Group. Lancet. 1995;345:1274-1275.
Sacks FM et al. N Engl J Med. 1996;335:1001-1009.
Downs JR et al. JAMA. 1998;279:1615-1622.
Tonkin A. Presented at AHA Scientific Sessions, 1997.

Mean LDL-C level at follow-up (mg/dL)

Relation Between CHD Events and 
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Heart Protection StudyHeart Protection Study

 Secondary prevention study in the UKSecondary prevention study in the UK
 20,356 adults20,356 adults
 Age 40-80 at entry, 5 year follow upAge 40-80 at entry, 5 year follow up
 PMH + for CHD, PVD, DM or Males> 65 withPMH + for CHD, PVD, DM or Males> 65 with

HTNHTN
 Total cholesterol>135 mg/dl (3500 had baselineTotal cholesterol>135 mg/dl (3500 had baseline

LDL <100)LDL <100)
 40 mg simvastatin vs. placebo40 mg simvastatin vs. placebo



Heart Protection StudyHeart Protection Study
EndpointsEndpoints

 Coronary events: MI, coronary deathCoronary events: MI, coronary death
 StrokeStroke
 RevascularizationRevascularization
 Cause specific mortalityCause specific mortality
 All cause mortalityAll cause mortality



570 (5.6%)570 (5.6%)547 (5.3%)547 (5.3%)NONVASCULARNONVASCULAR

  21  21  16  16NonmedicalNonmedical

  90  90  82  82Other medicalOther medical

345345359359NeoplasticNeoplastic

114114  90  90RespiratoryRespiratory

1507 (14.7%)1507 (14.7%)1328 (12.9%)1328 (12.9%)ALL CAUSESALL CAUSES

230230194194Other vascularOther vascular
707707587587CoronaryCoronary

937 (9.1%)937 (9.1%)781 (7.6%)781 (7.6%)ANY VASCULARANY VASCULAR

PlaceboPlacebo
(10,267)(10,267)

NonvascularNonvascular

VascularVascular

SimvastatinSimvastatin
 (10,269) (10,269)Cause of DeathCause of Death

Simvastatin:  Cause-Specific MortalitySimvastatin:  Cause-Specific Mortality
Risk ratio and 95% CIRisk ratio and 95% CI

STATIN
Better

PLACEBO
Better

17% SE 4
reduction
(2P<0.0001)

5% SE 6
reduction
(NS) 13% SE 4

reduction
(2P<0.001)

0.6 0.8 1.0 1.2 1.40.4
Heart Protection Study Collaborative Group. Heart Protection Study Collaborative Group. LancetLancet 2002;360:7 2002;360:7––22.22.
Reprinted with permission from Elsevier Science.Reprinted with permission from Elsevier Science.



Simvastatin:  Major Vascular Events bySimvastatin:  Major Vascular Events by
YearYear
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Reprinted with permission from Elsevier Science.Reprinted with permission from Elsevier Science.



  358 (21.0%)  358 (21.0%)  282 (16.4%)  282 (16.4%)< 100< 100

  871 (24.7%)  871 (24.7%)  668 (18.9%)  668 (18.9%)≥≥ 100 < 130 100 < 130

1356 (26.9%)1356 (26.9%)1083 (21.6%)1083 (21.6%)≥≥ 130 130

 2585 (25.2%) 2585 (25.2%)2033 (19.8%)2033 (19.8%)ALL PATIENTSALL PATIENTS

LDL cholesterol (mg/dl)LDL cholesterol (mg/dl)

PlaceboPlacebo
(10,267)(10,267)

SimvastatinSimvastatin
 (10,269) (10,269)

Lipid LevelsLipid Levels
at Entryat Entry

HPS:  Major Vascular Events by LDLHPS:  Major Vascular Events by LDL
CholesterolCholesterol

Risk ratio and 95% CIRisk ratio and 95% CI

STATIN
Better

PLACEBO
Better

24% SE 3
reduction
(2P<0.00001)

0.6 0.8 1.0 1.2 1.40.4



  209 (32.3%)  209 (32.3%)142 (23.1%)142 (23.1%)≥≥ 75 75

  665 (27.2%)  665 (27.2%)512 (20.9%)512 (20.9%)6565––6969

  620 (27.7%)  620 (27.7%)548 (23.8%)548 (23.8%)7070––7474

SexSex

1091 (22.1%)1091 (22.1%)831 (16.9%)831 (16.9%)< 65< 65

2135 (27.6%)2135 (27.6%)1666 (21.6%)1666 (21.6%)MaleMale

  450 (17.7%)  450 (17.7%)  367 (14.4%)  367 (14.4%)FemaleFemale

AgeAge

2585 (25.2%)2585 (25.2%)2033 (19.8%)2033 (19.8%)ALL PATIENTSALL PATIENTS

PlaceboPlacebo
(10,267)(10,267)

SimvastatinSimvastatin
 (10,269) (10,269)

BaselineBaseline
FeatureFeature

Simvastatin:  Major Vascular EventsSimvastatin:  Major Vascular Events
by Age and Sexby Age and Sex

Risk ratio and 95% CIRisk ratio and 95% CI

STATIN
Better

PLACEBO
Better

24% SE 3
reduction
(2P<0.00001)

0.6 0.8 1.0 1.2 1.40.4

Heart Protection Study Collaborative Group. Heart Protection Study Collaborative Group. LancetLancet 2002;360:7 2002;360:7––22.22.



The CHD Risk of HPS and ATP III CHD and CHD RiskThe CHD Risk of HPS and ATP III CHD and CHD Risk
Equivalent PatientsEquivalent Patients

Based on risk of CHD death or nonfatal MIBased on risk of CHD death or nonfatal MI

   *CHD death only   *CHD death only
www.hpsinfo.owww.hpsinfo.org | www.nhlbi.nih.gov/guidelines/cholesterolrg | www.nhlbi.nih.gov/guidelines/cholesterol

HPSHPS
(5-yr risk)(5-yr risk)

All PatientsAll Patients
25%25%

LDL-C LDL-C ≥≥130130
27%27%

LDL-C 100LDL-C 100––129129
25%25%

LDL-C <100LDL-C <100
21%21%

ATP III CHD and RiskATP III CHD and Risk
Equivalents (10-yr riskEquivalents (10-yr risk))

Acute MI                     26Acute MI                     26––51%51%

Revascularization    Revascularization    2525––30%30%

Stable angina                20%Stable angina                20%

Unstable angina       Unstable angina       2020––26%26%

PADPAD 2020––29%*29%*

CVACVA 1414––20%*20%*

DiabetesDiabetes 1515––25%*25%*

10-yr estimated risk10-yr estimated risk    >20%   >20%



Heart Protection StudyHeart Protection Study
ConclusionsConclusions

 Patients at high risk for recurrent events benefitPatients at high risk for recurrent events benefit
from treatment with simvastatin even with lowfrom treatment with simvastatin even with low
baseline LDL levelsbaseline LDL levels

 Relative risk reduction  remains relativelyRelative risk reduction  remains relatively
constant across LDL levelsconstant across LDL levels

 Absolute risk reduction depends on baseline riskAbsolute risk reduction depends on baseline risk
rather than on baseline LDL alonerather than on baseline LDL alone



Case #2Case #2

 CD is a 72 y/o female pt with known CHD whoCD is a 72 y/o female pt with known CHD who
presents for a follow-up visitpresents for a follow-up visit

 Current Meds:  Pravastatin 80 mg po qd, ToprolCurrent Meds:  Pravastatin 80 mg po qd, Toprol
XL 200 mg po qd, ASA 81 mg po qd, LisinoprilXL 200 mg po qd, ASA 81 mg po qd, Lisinopril
20 mg po qd20 mg po qd

 Lipid Profile  LDL  104, HDL 44, TG 170Lipid Profile  LDL  104, HDL 44, TG 170
 ? Changes in Rx? Changes in Rx



Reversal of Atherosclerosis with AggressiveReversal of Atherosclerosis with Aggressive
Lipid Lowering ( REVERSAL)Lipid Lowering ( REVERSAL)

 654 patients with stable CHD randomized to654 patients with stable CHD randomized to
Atorvastatin 80 mg/day vs. Pravastatin 40 mgAtorvastatin 80 mg/day vs. Pravastatin 40 mg
po qdpo qd

 18 month f/u18 month f/u
 Primary endpointPrimary endpoint——progression ofprogression of

atherosclerosis by endovascular ultrasoundatherosclerosis by endovascular ultrasound





REVERSALREVERSAL——cholesterol  resultscholesterol  results





REVERSAL ResultsREVERSAL Results

 Atheroma volume Atheroma volume increasedincreased 2.7% in the 2.7% in the
pravastatin group  ( P=0.001)pravastatin group  ( P=0.001)

 Atheroma volume Atheroma volume remained unchangedremained unchanged in in
the atorvastatin group ( -0.4% decrease fromthe atorvastatin group ( -0.4% decrease from
baseline, p=0.98 NS)baseline, p=0.98 NS)



REVERSAL ConclusionsREVERSAL Conclusions

 High dose atorvastatin was superior to mediumHigh dose atorvastatin was superior to medium
dose pravastatin in preventing progression ofdose pravastatin in preventing progression of
atheromaatheroma

 high dose atorvastatin was well toleratedhigh dose atorvastatin was well tolerated
 Benefit of high dose atorvastatin on clinicalBenefit of high dose atorvastatin on clinical

endpoints endpoints ––MI, death, recurrent angina, need forMI, death, recurrent angina, need for
revascularization is not knownrevascularization is not known



Pravastatin or Atorvastatin Evaluation andPravastatin or Atorvastatin Evaluation and
Infection TherapyInfection Therapy  ( PROVE-IT)  ( PROVE-IT)

 Randomized controlled trial of Pravastatin 40Randomized controlled trial of Pravastatin 40
mg vs. Atorvastatin 80 mg in patients with anmg vs. Atorvastatin 80 mg in patients with an
acute coronary syndromes ( STEMI, NSTEMI,acute coronary syndromes ( STEMI, NSTEMI,
Unstable Angina)Unstable Angina)

 18-36 month follow-up18-36 month follow-up
 Primary endpoint: composite of death,MI,Primary endpoint: composite of death,MI,

unstable angina, revascularization and strokeunstable angina, revascularization and stroke



PROVE-IT  ( continuedPROVE-IT  ( continued

 Eligibility: age>18, ACS within past 10 daysEligibility: age>18, ACS within past 10 days
 PCI completed ( if planned)PCI completed ( if planned)
 Cholesterol <240, or <200 if on statinCholesterol <240, or <200 if on statin
 Exclusion criteria:Exclusion criteria:

 PCI in past 6 monthsPCI in past 6 months
 planned CABG or CABG in past 2 monthsplanned CABG or CABG in past 2 months
 Liver disease or Cr >2.0Liver disease or Cr >2.0



PROVE-IT PatientPROVE-IT Patient
characteristicscharacteristics

 Age:   Age:    58  ( mean) 58  ( mean)
 Gender  Gender  78% men78% men
 DMDM 18%18%
 HTNHTN 50%50%
 SmokingSmoking  37% 37%
 PCI PCI 69%  ( for index event)69%  ( for index event)



PROVE IT patient characteristicsPROVE IT patient characteristics
( Cont.)( Cont.)

 On statin therapyOn statin therapy 25%25%
 Baseline LDLBaseline LDL 106  mg/dl106  mg/dl

 Interquartile rangeInterquartile range 87-12887-128

 Baseline HDLBaseline HDL 38 mg/dl38 mg/dl



LDL levels on treatment (mg/dl)LDL levels on treatment (mg/dl)

PrePre PostPost

Atorvastatin 80 mgAtorvastatin 80 mg 106 106 6262

Pravastatin 40 mgPravastatin 40 mg 106106 9595





PROVE-IT ResultsPROVE-IT Results

 16 percent relative reduction in primary endpoint at 216 percent relative reduction in primary endpoint at 2
years ( death ,MI, revascularization, or unstable angina)years ( death ,MI, revascularization, or unstable angina)
  26.3% in the pravastatin group vs. 26.3% in the pravastatin group vs.
  22.4% in the atorvastatin group 22.4% in the atorvastatin group

 RevascularizationRevascularization  ( 16.3% vs. 18.8%) and   ( 16.3% vs. 18.8%) and unstableunstable
anginaangina  ( 3.8% vs. 5.15%) were the only   ( 3.8% vs. 5.15%) were the only individualindividual
endpoints to achieve statistical significanceendpoints to achieve statistical significance











REVERSAL, PROVE REVERSAL, PROVE ––ITIT
SummarySummary

 In patients with an In patients with an ACSACS , aggressive lipid, aggressive lipid
lowering results in reduction in clinicallylowering results in reduction in clinically
important endpoints  ( PROVE-IT)important endpoints  ( PROVE-IT)

 In patients with In patients with stable stable CHD, aggressive lipidCHD, aggressive lipid
lowering appears to halt progression oflowering appears to halt progression of
atheroma, but the effect on clinical endpoints isatheroma, but the effect on clinical endpoints is
not known  ( REVERSAL)not known  ( REVERSAL)



Ongoing Clinical TrialsOngoing Clinical Trials

 SEARCHSEARCH——Study of the Effectiveness ofStudy of the Effectiveness of
Additional Reductions in Cholesterol andAdditional Reductions in Cholesterol and
Homocysteine,Homocysteine,
 80 mg simvastatin vs. 20 mg simvastatin80 mg simvastatin vs. 20 mg simvastatin

 Report due ~ 2005Report due ~ 2005

 TNTTNT——Treating to New TargetsTreating to New Targets
 10 mg atorvastatin vs. 80 mg atorvastatin10 mg atorvastatin vs. 80 mg atorvastatin



Case #3Case #3

 54 y/o male pt s/p  anterior MI  in 1998, ex-54 y/o male pt s/p  anterior MI  in 1998, ex-
smoker here for routine f/u visitsmoker here for routine f/u visit

 Feels well, no angina, active, fitFeels well, no angina, active, fit
 Meds: ASA,  atenololMeds: ASA,  atenolol
 Lipid Profile   HDL 28, LDL 95,  TG 160Lipid Profile   HDL 28, LDL 95,  TG 160
 Treatment recommendations?Treatment recommendations?



Isolated Low HDLIsolated Low HDL

 11% of  US men have isolated low HDL11% of  US men have isolated low HDL
 30% of men have an HDL <40 mg/dl30% of men have an HDL <40 mg/dl
 Each 1% drop in HDL is associated with a 2-3%Each 1% drop in HDL is associated with a 2-3%

increase in CHD riskincrease in CHD risk



Veterans Affairs High-Density LipoproteinVeterans Affairs High-Density Lipoprotein
Cholesterol Intervention Trial (VA-HIT)Cholesterol Intervention Trial (VA-HIT)

 Double-blind studyDouble-blind study

 GemfibrozilGemfibrozil (600 mg BID) versus placebo (600 mg BID) versus placebo

 2,531 men with CHD, LDL-C 2,531 men with CHD, LDL-C ≤≤ 140 mg/ 140 mg/dLdL, and, and
HDL-C HDL-C ≤≤ 40 mg/ 40 mg/dLdL

 Mean age: 64 y (76.5% aged > 60 y)Mean age: 64 y (76.5% aged > 60 y)

 Study duration: 7 yStudy duration: 7 y

 Median follow-up: 5.1 yMedian follow-up: 5.1 y

 Primary end point: nonfatal MI or coronary deathPrimary end point: nonfatal MI or coronary death

Rubins HB et al. N Engl J Med 1999;341:410–418



Veterans Affairs High-Density LipoproteinVeterans Affairs High-Density Lipoprotein
Cholesterol Intervention Trial (VA-HIT)Cholesterol Intervention Trial (VA-HIT)

Effects on Lipid Levels at 1 YearEffects on Lipid Levels at 1 Year

Rubins HB et al. N Engl J Med 1999;341:410–418
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Rubins HB et al. N Engl J Med 1999;341:410-418.
Copyright ©1999, Massachusetts Medical Society. All rights
reserved.
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Veterans Affairs High-Density Lipoprotein CholesterolVeterans Affairs High-Density Lipoprotein Cholesterol
Intervention Trial (VA-HIT)Intervention Trial (VA-HIT)

Effects of Effects of FibrateFibrate on CVD Events in CHD Patients With on CVD Events in CHD Patients With
Isolated Low HDL-CIsolated Low HDL-C

*Investigator-designated
†P = 0.006; **P = 0.04
Rubins HB et al. N Engl J Med 1999;341:410–418
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HDL-Atherosclerosis TreatmentHDL-Atherosclerosis Treatment
Study ( HATS)Study ( HATS)

 RCT  of 160 patients with baseline HDL<35, LDLRCT  of 160 patients with baseline HDL<35, LDL
<145<145

 Simvastatin 10-20 mg + Niacin 2-4 g vs. placeboSimvastatin 10-20 mg + Niacin 2-4 g vs. placebo

 Target LDL <90, HDL increase of > 5 mg/dlTarget LDL <90, HDL increase of > 5 mg/dl

 3 year follow-up3 year follow-up

 Endpoints-angiographic progression or MI, death,Endpoints-angiographic progression or MI, death,
stroke, revascularizationstroke, revascularization
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HDL-Atherosclerosis Treatment Study (HATS)HDL-Atherosclerosis Treatment Study (HATS)
Niacin and Statin Outcome TrialNiacin and Statin Outcome Trial

Brown BG et al. N Engl J Med 2001;345:1583-1592.

AV

Coronary Death, MI, Stroke, orCoronary Death, MI, Stroke, or
RevascularizationRevascularization

89%89%
ReductionReduction

21.4

2.6*

14.3

*P<.05
vs.

Placebo

23.7



Comparison of Trials in Which Comparison of Trials in Which StatinStatin
Therapy Ablated Coronary Risk AssociatedTherapy Ablated Coronary Risk Associated

With Low HDL-CWith Low HDL-C

Statin

Placebo

Adapted from Ballantyne CM et al. Circulation 1999;99:736–743
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Case #4Case #4
An inquisitive, well educated, 65 y/o recentlyAn inquisitive, well educated, 65 y/o recently
retired patient emails you after reading in theretired patient emails you after reading in the
paper about  hsCRP .  She  is in excellent health,paper about  hsCRP .  She  is in excellent health,
has no cardiac risk factors except her age, and hashas no cardiac risk factors except her age, and has
an LDL of 120, HDL 50, and normal triglyceridesan LDL of 120, HDL 50, and normal triglycerides

She wants to know if she should have her hsCRPShe wants to know if she should have her hsCRP
checked and  whether she should be on a statin ifchecked and  whether she should be on a statin if
it is elevated?it is elevated?



C-Reactive ProteinC-Reactive Protein

 Hepatically derived pentraxin  five 23kDaHepatically derived pentraxin  five 23kDa
subunitssubunits

 Marker and mediator of atherosclerosisMarker and mediator of atherosclerosis
 Associated with increased risk for vascularAssociated with increased risk for vascular

events in numerous epidemiological studiesevents in numerous epidemiological studies
 Increases with infection , trauma, hospitalizationIncreases with infection , trauma, hospitalization







LDL and hsCRP  Relative RiskLDL and hsCRP  Relative Risk



HsCRP and Statin Treatment:HsCRP and Statin Treatment:
AFCAPS   DataAFCAPS   Data

Subgroup Event Rate %
Statin     Placebo

Relative Risk
Reduction%

Number Needed to
Treat  (NNT)

Chol/HDL<median
CRP< median

  2.4              2.5 0.1% 983

Chol/HDL<median
CRP>median

  2.5           5.0 53% 43

Chol/HDL>median
CRP<median

  2.1           5.0 58% 35

Chol/HDL>median
CRP>median

  4.1           5.7 28% 62

 





AHA/CDC recommendationsAHA/CDC recommendations

“those patients at intermediate risk (e.g., 10% to 20% risk of
coronary heart disease (CHD) over 10 years), in whom the
physician may need additional information to guide
considerations of further evaluation (e.g., imaging, exercise
testing) or therapy (e.g., drug therapies with lipid-lowering,
antiplatelet, or cardioprotective agents), may benefit from
measurement of hs-CRP.”



JUPITER TrialJUPITER Trial——recently startedrecently started

 JJustification for ustification for UUse of Statins in se of Statins in PPrimaryrimary
Prevention: an Prevention: an IIntervention ntervention TTrial rial EEvaluatingvaluating
RRosuvastatinosuvastatin

 15,000 patients ( M>55, W>65)15,000 patients ( M>55, W>65)
 hsCRP>2 mg/L, LDL < 130, TG<500hsCRP>2 mg/L, LDL < 130, TG<500
 No CHD history or CHD risk equivalentsNo CHD history or CHD risk equivalents
 Randomized to placebo vs. rosuvastatin 20 mgRandomized to placebo vs. rosuvastatin 20 mg



Role of hsCRP TestingRole of hsCRP Testing

 Patients at high risk for recurrent events shouldPatients at high risk for recurrent events should
be treated with a statin regardless of CRP levelbe treated with a statin regardless of CRP level

 Primary prevention---Primary prevention---considerconsider treatment of treatment of
patients with high CRP, patients with high CRP, ““normalnormal”” LDL at LDL at
intermediate risk  (10-20%) for CHDintermediate risk  (10-20%) for CHD



Monthly Costs of CommonMonthly Costs of Common
Statins at Drugstore.comStatins at Drugstore.com

 Atorvastatin   Atorvastatin   10 mg   10 mg   $62.99$62.99

80mg80mg $94.99$94.99
 SimvastatinSimvastatin 20 mg20 mg $123.99$123.99
 PravastatinPravastatin 40mg40mg $119.99$119.99
 LovastatinLovastatin 40mg40mg $62.99$62.99
 RosuvastatinRosuvastatin   5mg  5mg $69.99$69.99
 NiacinNiacin 2gm2gm $15$15



Cost- Effectiveness of Statins (perCost- Effectiveness of Statins (per
QALYs Gained)QALYs Gained)

2500025000500005000010000100002000002000005%5%
12500125002500025000500005000010000010000010%10%
6250625012500125002500025000500005000015%15%
31253125625062501250012500250002500025%25%
12501250250025005000500010,00010,00035%35%

$125$125$250$250$500$500$1000$1000AnnualAnnual

StatinStatin

Cost $Cost $

10 yr10 yr

CHDCHD
riskrisk



PROVE-IT  Safety andPROVE-IT  Safety and
tolerabilitytolerability

 TolerabilityTolerability: ~ 22% of patients discontinued treatment: ~ 22% of patients discontinued treatment
because of because of ““  adverse events or patient preferenceadverse events or patient preference
or other reasonsor other reasons””

 LFT abnormalitiesLFT abnormalities-    ALT > 3x normal  in 1.1%-    ALT > 3x normal  in 1.1%
pravastatin patients vs. 3.1 % in the atorvastatin group (pravastatin patients vs. 3.1 % in the atorvastatin group (
p <0.001)p <0.001)

 Myalgias or CK elevationsMyalgias or CK elevations: 2.7 % pravastatin vs. 3.3: 2.7 % pravastatin vs. 3.3
% atorvastatin% atorvastatin



SummarySummary

 Patients at high risk for CHD appear to benefit fromPatients at high risk for CHD appear to benefit from
statin therapy even with baseline LDL levels <100statin therapy even with baseline LDL levels <100

 The The ““optimaloptimal”” target for lipid lowering is not yet target for lipid lowering is not yet
known, but may be well less than 100 mg/dl in someknown, but may be well less than 100 mg/dl in some
patient populationspatient populations

 Patients with low HDL benefit from treatment withPatients with low HDL benefit from treatment with
gemfibrozil or  simvastatin-niacingemfibrozil or  simvastatin-niacin

 Biomarkers such as hsCRP may play a key role inBiomarkers such as hsCRP may play a key role in
identifying candidates for lipid lowering, but definitiveidentifying candidates for lipid lowering, but definitive
studies have not yet been performedstudies have not yet been performed


