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Hyperlipidemia is a common
problem

m Nearly 50% of men in the over the age of 20 in
the US have an LDI. > 130 mg/dl (~45% for

women)

m Approximately 20% ot men and 17% of
women have an LDL cholesterol > 160 mg/dl

® An estimated 40 million Ameticans have CHD,
PVD, CVD, or DM




Topics for Today

m What should our targets be for cholesterol
lowering— a review of the NCEP guidelines

m What are the data supporting use of medications
to lower cholesterol in primary prevention and
secondary prevention

B What do we still need to know?—unanswered
questions
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Evolution of the NCEP Guidelines
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LDL Cholesterol Goals and Cutpoints for
Therapeutic Lifestyle Changes (TLC)
and Drug Therapy in Different Risk Categories

LDL Level at Which to | LDL Level at Which

Initiate Therapeutic to Consider
LDL Goal Lifestyle Changes Drug Therapy
Risk Category (mgldL) (TLC) (mg/dL) (mg/dL)

CHD or CHD Risk >130
Equivalents <100 =100 (100-129: drug
(10-year risk >20%) optional)

10-year risk 10-20%:

i >130
2+ Risk Factors

(10-year risk <20%)

10-year risk <10%:
>160

=190
(160-189: LDL-
lowering drug
optional)

0-1 Risk Factor




CHD risk equivalents

m Patients with known CHD have a 10 year risk of

recurrent events of >20%

m Patients with CHD r7isk equivalents -

symptomatic carotid disease, peripheral arterial
disease, AAA, diabetes -have a similar tisk of

>20% for “hard” CHD ( CHD death or

)




Assessing 10 year CHD risk

m Fstimated CHD risk is based on Framingham
Data

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

m Patients with 0-1 risk factors have a 10 year risk
of <10%o

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




Reaching treatment goals: TLC
or Drug therapy

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

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




Case 1

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

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

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

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

Should he be on a statin ?




How \J should we go?
Lo

m Two distinct issues
m ) Should patients with low baseline LDI. (<100) and
known CHD be treated?

m 2) For patients on lipid lowering medication, what

should our treatment target be?
= 130 mg/dl,
= 100 mg/dl,
m 75mg/dl




How \; should we go?
Lo ( continued)

m Major lipid lowering trials have generally compared a
single statin dose vs. placebo rather than comparing
specific treatment target LDL levels

Target LDL levels have been inferred based upon

Depidemiological data demonstrating a curvilinear

relationship between LDIL and CHD; 2)baseline and
post-treatment LLDL levels that have been associated
with reduction in clinical endpoints in lipid lowering

trials




“My Drug Study Sounds Catchier

than Yours”
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Prevention Strategies

m Primary Prevention

® Prevention of events in patients without knhown
heart disease

m Mortality of acute MI approaches 25%

m Secondary prevention

m Prevention of recurrent events in individuals with
known disease




The Pyramid of Recent Trials
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High cholesterol
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Summary Data Statin Trials

Initial Final LDL% Event Event
LDL LDL Change Rate Rate-
Statin Placebo

19.4 28.0

WOSCOPS

AFCAPS/
TEXCAPS




Endpoint Trials with the Statins

\ CHD Risk Reduction

Trial | Drug
Primary Prevention
AFCAPS /TexCAPS Lovastatin —40%0*

WOSCOPS Pravastatin —31%0*

Secondary
Prevention

4S

CARE

LIPID
Ischemia

MIRACL

AVERT

Simvastatin
Pravastatin

Pravastatin

Atorvastatin

Atorvastatin

—340/p*
240
240

—20650**
—30650**

*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.




Relation Between CHD Events and
LDL-C in Recent Statin Trials

30 -

25 - 2° Prevention

4S-Rx
20 b [ ]

Jowith | LIPID-Rx 0
CHD event m LIPID-PI 1° Prevention

CARE-PI
WOSCOPS-PI

AFCAPS/TexCAPS-PI
WOSCOPS-Rx

AFCAPS/TexCAPS-Rx

110 130 150 170 190

Mean LDL-C level at follow-up (mg/dL)
Pl=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. © 1999 Professional Postgraduate Services ®




Heart Protection Study

m Secondary prevention study in the UK
m 20,356 adults
m Age 40-80 at entry, 5 year follow up

m PMH + for CHD, PVD, DM or Males> 65 with
HTN

m Total cholesterol>135 mg/dl (3500 had baseline
LDL <100)

m 40 mg simvastatin vs. placebo




Heart Protection Study
Endpoints

m Coronary events: MI, coronary death
m Stroke

m Revascularization

m Cause specific mortality

m All cause mortality




Simvastatin: Cause-Specific Mortality

Risk ratio and 95% CI

Simvastatin Placebo STATIN PLACEBO
Cause of Death (10,269) (10,267) Better Better

Vascular

Coronary 587 707 —l
Other vascular 194 230 ——

17% SE 4
ANY VASCULAR 781 (7.6%) 937 (9.1%) reduction
(2P<0.0001)

Nonvascular

Neoplastic — [

Respiratory 90
Other medical 82 90

Nonmedical 16 21 << - [>

5% SE 6

reduction-->
NONVASCULAR 547 (5.3%) 570 (5.6%) (NS) 13% SE 4

reduction
ALL CAUSES 1328 (12.9%) 1507 (14.7%) & (2P<0.001)

T 1T 1 | [ 1 |
0.4 0.6 0.8 1.0 1.2 1.4
Heart Protection Study Collaborative Group. Lancet 2002;360:7-22.
Reprinted with permission from Elsevier Science.




Simvastatin: Major Vascular Events by
Year
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HPS: Major Vascular Events by LDL
Cholesterol

Risk ratio and 95% CI

Lipid Levels
at Entry

Simvastatin
(10,269)

Placebo
(10,267)

STATIN
Better

PLACEBO
Better

LDL cholesterol (mg/dl)

<100 282 (16.4%)

=100 < 130 668 (18.9%)

> 130 1083 (21.6%)

ALL PATIENTS 2033 (19.8%)

358 (21.0%)
871 (24.7%)

1356 (26.9%)

2585 (25.2%)

bl
.

249% SE 3
reduction
’ (2P<0.00001)

T T T 11 T 1 1
0.4 0.6 0.8 1.0 1.2 1.4




Simvastatin: Major Vascular Events
by Age and Sex

Risk ratio and 95% CI

Baseline Simvastatin Placebo STATIN PLACEBO
Feature (10,269) (10,267) Better Better

Age
< 65 831 (16.9%) 1091 (22.1%) 1t
65—69 512 (20.9%) 665 (27.2%) -
70-74 548 (23.8%) 620 (27.7%) i gy
_._:_

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

Sex

Male 1666 (21.6%) = 2135 (27.6%)

249 SE 3
reduction
(2P<0.00001)

Female 367 (14.4%) 450 (17.7%) ——
I

ALL PATIENTS | 2033 (19.8%) 2585 (25.2%)
1| 1 1 1

0.4 0.6 0.8 1.0 1.2 1.4
Heart Protection Study Collaborative Group. Lancet 2002;360:7-22.




The CHD Risk of HPS and ATP III CHD and CHD Risk
Equivalent Patients
Based on risk of CHD death or nonfatal MI

HPS ATP III CHD and Risk
(5-yr risk) Equivalents (10-yr risk)

Alll Patients Acute MI 26—51%
250/ Revascularization 25-30%
Stable angina 20%
LDL-C =150 Unstable angina 20-26%
270 PAD 20-29%*
LDL-C 100-129 = 209
250/ Diabetes 15—-25%*

10~y estimated risk >2056
LDL-C <100

(0)
21% *CHD death only

www. hpsinfo.org | www.nhlbi.nih.gov/guidelines/cholesterol




Heart Protection Study
Conclusions

m Patients at high risk for recurrent events benefit

from treatment with simvastatin even with low
baseline LDI. levels

m Relative risk reduction remains relatively
constant across ILDIL. levels

m Absolute risk reduction depends on baseline risk
rather than on baseline LDL alone




Case #2

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

m Current Meds: Pravastatin 80 mg po qd, Toprol

XI. 200 mg po qd, ASA 81 mg po qd, Lisinopril
20 mg po qd

m Lipid Profile LDL 104, HDI. 44, TG 170

m P Changes in Rx




Reversal of Atherosclerosis with Aggressive
Lipid Lowering ( REVERSAL)

m (54 patients with stable CHD randomized to
Atorvastatin 80 mg/day vs. Pravastatin 40 mg
poiqd

m 18 month f/u

m Primary endpoint—progression of

atherosclerosis by endovascular ultrasound




2163 Patients Screened

1506 Excluded

13230 Did Mot Meet Inclusion Criteria or Met
Exclusion Critera

176 Did Mot Meet Crteria After Placebo Bun-in

657 Randomized

- - -

329 Assigned to Receive Moderate Lipid Lowering | 328 Assigned to Receive Intensive Lipid Lowering

With 40 mg of Pravastatin With BO mg of Atorvastatin
2 Did Mot Receive Study Drug _ 1 Did Mot Receive Study Drug
78 Did Mot Complete End Point Assessment Fd Did Mot Complete BEnd Point Assessmeant
13 Final Intravascular Ultrasound Not Obtained 14 Final Intravascular Utrasound Not Obtained
17 Final Intravascular Ultrasound Mot Analyzable & Final Intravascular Ultrasound Mot Analyzable
4 Had Adverse Events 11 Had Adverse Events

2 Abdominal Pain 1 Abdominal Pain

1 Muscular Pain 5 Muscular Pain

1 Colon Cancer 1 Itching
44 Withdrew Consent Before Final Intravascular Headache

Ltrasouwnd Hepatitis B

Elevated Liver Enzymes

Increased Low-Density Liproprotein

Cholestersol

41 Withdrew Consent Before Final Intravascular
Ltrasound

- ek msk e

249 Included in Primary Analysis ' 253 Included in Primary Analysis
327 Included in Safety Analysis 327 Included in Safety Analysis




REVERSAI. —cholesterol results

Table 2. Final Laboratory Results (n = 502)

Type of Lipid-Lowering Regimen
' |

Moderate; 40 mg of Pravastatin (n = 249) Intensive; 80 mg of Atorvastatin (n = 253
Characteristic |Fir|='.=1|| Mean (SD)  Change From Baseline, %l IFinal Mean (3D)  Change From Baseline {%}I P Value®

Cholesterol, mg/dL

ot 187.5 32.2) -18.4 151.3 [38.9) -34.1 <.001

Low-density lipoprotein 110.4 (25.8) -25.2 78.9(30.2) -46.3 <.001

High-density lipoprotein 446(11.3) 5.6 43.1(11.3) 29 06
Triglycarides, me/dL 166.8 (92.1) -6.8 148.4 (94.9) -20.0 < 001
Apolipoprotein B 100, mg/dL 118.1 (24.0) -22.0 91.8(27.8) -38.1 <001
C-reactive protain, mgil 2.9 (3.0 -5.2 1.8 3.7) -36.4 <001

Sl corversion factors: 1o converl cholestaral 1o mmol/L, mulliply by 00258 Ingiveendes b mmobL, mulliply by 0113,
*Analysis of vanance was used 1o anahze Ipd paramelers and log-lransformed C-reactive protein dala,



Determination of Atheroma Area

E Change in Atheroma Area From Baseline to Follow-up

= ~Baseline

o L i
e S LI LOITIS
BET3Y0 mm?2




REVERSAL Results

m Atheroma volume increased 2.7% in the
pravastatin group ( P=0.001)

m Atheroma volume remained unchanged in

the atorvastatin group (-0.4% decrease from
baseline, p=0.98 NS)




REVERSAL Conclusions

m High dose atorvastatin was supetior to medium
dose pravastatin in preventing progression of
atheroma

m high dose atorvastatin was well tolerated

m Benefit of high dose atorvastatin on clinical
endpoints —MI, death, recurrent angina, need for
revascularization 1s not known




Hvaluation and

Pravastatin or Atorvastatin

Infection Therapy ( PROVE-IT)

B Randomized controlled trial of Pravastatin 40

mg vs. Atorvastatin 80 mg in patients with an
acute coronary syndromes ( STEMI, NSTEMI,

Unstable Angina)
m 18-36 month follow-up

m Primary endpoint: composite of death,MI,
unstable angina, revascularization and stroke




PROVE-IT ( continued

m Eligibility: age>18, ACS within past 10 days
m PCI completed ( if planned)
B Cholesterol <240, or <200 if on statin

m Exclusion criteria;

® PCI in past 6 months
® planned CABG or CABG in past 2 months
m [iver disease or Cr >2.0




PROVE-IT Patient
characteristics

m Age: 58 ( mean)

m Gender 78%0 men

= DM 18%

m HTN 50%o

m Smoking 57%0

m PCI 69% ( for index event)



PROVE IT patient characteristics

( Cont.)

m On statin therapy 25%0

m Bascline ILDL 106 mg/dl
® Interquartile range 87-1238

m Baseline HDLL 38 mg/dl




LDL levels on treatment (mg/dl)

Pre Post

Atorvastatin 80 mg 106 62

Pravastatin 40 mg 106 95




120+
40 mg of pravastatin
—_— lm— 1'. B =
= .
E B0
= " o
E o \pooene e
_E L 80 mg of atorvastatin
O 40+
B
ot 20
Q T | | | | B
Base line 30 Days 4 Mo & Mo 16 Ma Final
Time of Visit
Mao. of Patients
Pravastatin 1973 1844 1761 1647 1445 1883
Atorvastatin 20013 1856 1758 1645 1461 1910

Figure 1. Median Low-Density Lipoprotein (LDL) Cholesterol Levels during

the Study.

To convert values for LDL cholesterol to millimoles per liter, multiply by

0.02586.




PROVE-IT Results

m 16 percent relative reduction in primary endpoint at 2
years ( death ,MI, revascularization, or unstable angina)
m 206.3% in the pravastatin group vs.
m 22.4% 1n the atorvastatin group

m Revascularization (16.3% vs. 18.8%) and unstable
angina ( 3.8% vs. 5.15%) were the only individual

endpoints to achieve statistical signiﬁcance
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40 f stati v
R A ' mg of atorvastatin

Death or Major Cardiovascular
Evant (%)

Months of Follow-up

Mo. at Risk
Pravastatin 2063 1688 1536 1423 810 138
Atorvastatin 2099 1736 1591 1485 842 133

Figure 2. Kaplan-Meier Estimates of the Incidence of the Primary End Point
of Death from Any Cause or a Major Cardiovascular Event.

Intensive lipid lowering with the 80.mg dose of atorvastatin, as compared
with moderate lipid lowering with the 40-mg dose of pravastatin, reduced
the hazard ratio for death or a major cardiovascular event by 16 percent.




Event Rates

Censoring Time Hazard Ratio (95% CI) Risk Reduction  Atorvastatin Pravastatin
percent
30 Days = 17 19 2.2
90 Days & 18 6.3 7.7
180 Days e 14 12.2 141
End of follow-up e 16 22.4 26.3
050 075 100 125 150
High-Dose Standard-Dose

Atorvastatin Better  Pravastatin Better

Figure 3. Hazard Ratio for the the Primary End Point of Death from Any Cause or a Major Cardiovascular Event at 30, 90,
and 180 Days and at the End of Follow-up in the High-Dose Atorvastatin Group, as Compared with the Standard-Dose
Pravastatin Group.

Event rates are Kaplan—Meier estimates censored at the time points indicated with the use of the average duration of fol-
low-up (two years). Cl denotes confidence interval.




2-Yr Event Rates

End Point Hazard Ratio (95% Cl) Risk Raduction  Atorvastatin Pravastatin
percent
Death from any cause & 28 2.2 3.2
Death from CHD i 30 1.1 14
Death from other causes = 27 1.2 1.3
M| 2 13 6.6 7.4
D=ath or MI i 18 8.3 10.0
Death from CHD ar M| 5ip 16 1.2 8.3
Revascularization e 14 16.3 18.8
ML};TE?S rization, or death 5 14 19.7 2723
Ui rguriies g :
Stroke i = -5 1.0 1.0
| Ii].ISU S 1.00 S 1.|5C| |
High-Dose Standard-Dose
Atorvastatin Bettor Pravastatin Better

Figure 4. Estimates of the Hazard Ratio for the Secondary End Points and the Individual Components of the Primary End
Point in the High-Dose Atorvastatin Group, as Compared with the Standard-Dose Pravastatin Group.

Cl denotes confidence interval, CHD coronary heart dizease, and M| myocardial infarction. Revascularization was per-
formed at least 30 days after randemization.




2-¥r Evant Ratas
Base-Line Characteristic No. of Patients (%) Hazard Ratio Atorvastatin Pravastatin
percent
Sem
Male 3251 (78) —— 230 26.2
Fermale 811 (22) = 203 27.0
Age
=65yr 1230 (30} —— 281 29.5
<65yr 2932 (70) —— 20.1 25.0
Diabetes
hCH 734 (18) e e 28.3 3.5
Na 3428 (82) e e 21.0 24.6
Prier smaoking
Yes 3077 (74) —— 228 26.5
Ne 1085 {26) . — 21.3 25.9
Prior statin therapy
Yes 1049 (25) —_— 27.5 283
N 3112 (75) ] 20.6 25.5
Index evant
Unstable angina 1218 (29) s 26.5 il4
M1 without 5T-segment elevation 1504 (38) —T— 18.0 4.1
M1 with 5T-segment elevation 1438 (35) —flm— 2.6 24.2
LEL chalesteral
=125 mg/dl 1091 (27) —_—— 2011 28.2
<125 mgjdl 2885 (73) — 235 25.6
HEL cholesteral
=40 mg/dl 1776 (44) —— 217 26.7
<40 mg/d| 2219 (56) e 231 26.0
050 1w 150
High-Dose Standard-Doss
Atorvastatin Better  Pravastatin Batter
Figure 5. Two-Year Event Rates and Estimates of the Hazard Ratio for the Primary End Point in the High-Dose Atorvastat-
in Group, as Compared with the Standard-Dose Pravastatin Group, According to Base-Line Characteristics.
A test for interaction was significant only for a base-line low-density lipoprotein (LDL) value of at least 125 mg per deci-
liter, as compared with avalue of less than 125 mg per deciliter (P=0.02). LDL cholesterol was measured at base line in
a total of 3976 patients, and high-density lipopratein [HDL) chaolesteral was measured in 3995, Two patients did not
have information regarding the electrocardiographic type of acute coronary syndrome, and one patient had missing in-
formation regarding prior statin use. MI denotes myocardial infarction.




REVERSAL, PROVE -IT
Summary

m [n patients with an ACS, agoressive lipid
lowering results in reduction in clinically
important endpoints ( PROVE-IT)

m [n patients with stable CHD, aggressive lipid
lowering appears to halt progression of

atheroma, but the effect on clinical endpoints is
not known ( REVERSAL)




Ongoing Clinical Trials

m SHEARCH—Study of the Effectiveness of
Additional Reductions in Cholesterol and
Homocysteine,

B 30 mg simvastatin vs. 20 mg simvastatin
m Report due ~ 2005

m TNT—Treating to New Targets

B 10 mg atorvastatin vs. 80 mg atorvastatin




Case #3

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

m Feels well, no angina, active, fit

B Meds: ASA, atenolol
m Lipid Profile HDL 28, LDL 95, TG 160

B Treatment recommendations?




Isolated Low HDL

B 11% of US men have 1solated low HDIL.
m 30% of men have an HDI. <40 mg/dl
m Fach 1% drop in HDL 1s associated with a 2-3%

increase in CHD risk




Veterans Affairs High-Density Lipoprotein

Cholesterol Intervention Trial (VA-HIT)
Double-blind study

Gemfibrozil (600 mg BID) versus placebo

2,531 men with CHD, LDI.-C = 140 mg/dL., and
HDI-C = 40 mg/dL

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

Study duration: 7 y
Median follow-up: 5.1 y

Primary end point: nonfatal MI or coronary death

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




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

Effects on Lipid Levels at 1 Year
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Rubins HB et al. N Engl J Med 1999;341:410-418




VA-HIT: Major Coronary Events in
Gemfibrozil vs. Placebo Groups

Placebo

-22%
reduction
P = 0.00 Gemfibrozil

Q
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: Year
Rubins HB et al. N Engl/ J Med 1999;341:410-418.
Copyright ©1999, Massachusetts Medical Society. All rights
reserved.




Veterans Affairs High-Density Lipoprotein Cholesterol
Intervention Trial (VA-HIT)
Effects of Fibrate on CVD Events in CHD Patients With
Isolated Low HDL-C
Nonfatal

MI/CHD CHD All-cause
death death  Stroke™ mortality

Q
n
(G
O
L
O
Q
O
o
)

_29**

Placebo/Treated: 275/219 118/93 88/64 220/198
*Investigator-designated
P = 0.006; **P = 0.04
Rubins HB et al. N Engl/ J Med 1999;341:410-418




HDI.-Atherosclerosis Treatment
Study ( HATYS)

RCT of 160 patients with baseline HDIL.<35, LDL
<145

Simvastatin 10-20 mg + Niacin 2-4 g vs. placebo
Target LDI. <90, HDL increase of > 5 mg/dl

3 year follow-up

Endpoints-angiographic progression or MI, death,
stroke, revascularization




HDL-Atherosclerosis Treatment Study (HATS)
Niacin and Statin Outcome Trial

| 89% *P<.05
23.7 Reduction VS.

2L Placebo
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Coronary Death, MI, Stroke, orAV

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




Comparison of Trials in Which Statin
Therapy Ablated Coronary Risk Associated
With Low HDL-C

LIPID CARE WQOSCOPS | AFCAPS/
TexCAPS

[] Statin
B Placebo

Al .»

>52 <38 =39 <39 44 <33 =243 <43 =40
HDL-C (mg/dL)

Adapted from Ballantyne CM et al. Circulation 1999;99:736-743




Case #4

An inquisitive, well educated, 65 y/o recently
retired patient emails you after reading in the
paper about hsCRP . She is in excellent health,

has no cardiac risk factors except her age, and has
an LDL of 120, HDL 50, and normal triglycerides

She wants to know if she should have her hsCRP
checked and whether she should be on a statin if
it 1s elevated?




C-Reactive Protein

m Hepatically derived pentraxin five 23kDa
subunits

B Marker and mediator of atherosclerosis

m Associated with increased risk for vascular
events in numerous epidemiological studies

m Increases with infection , trauma, hospitalization




Huller MRFIT 1996

Ridker PHS 1957

Ridkar PFHS 1957

Tracy CHI/RHPP 1947
Ridker PHS 1998,2001
Ridker WHS 19982000, 2002
Hoanig MONICA 1359
Rodvainen HELSINKI 2000
Mendall CAERPHILLY 2000
Danesh BRHS 2000
Gussekloo LEIDEN 2001

Lowa SPEEDWELL 2001
Packard WOSCOPS 2001
Ridker AFCAPS 2001
Rost FHS 2001

Pradhan WHI 2002
Albart PHS 2002
Sakkinon HHS 2003
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C-Reactive Protein img/litar) C-Reactive Protain (migyliter)
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Figure 4. Multivariable-Adjusted Relative Risks of Cardiovascular Disease According to Levels of C-Reactive Protein and the Esti-
mated 10-Year Risk Based on the Framingham Risk Score as Currently Defined by the National Cholesterol Education Program and
According to Levels of C-Reactive Protein and Categories of LOL Cholesterol.

To convert values for LDL cholesterol to millimoles per liter, multiply by 0.02586.
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HsCRP and Statin Treatment:
AFCAPS Data

Subgr()up Event Rate % Relative Risk Number Needed to
Statin Placebo @ Reduction% Treat (NNT)

Chol/HDL<median
CRP< median

Chol/HDL<median
CRP>median

Chol/HDL>median
CRP<median

Chol/HDL>median
CRP>median




Table 1. Key Findings in Two Mew Trials of Statin Drugs.*®

Variable REVERSAL PROVE-IT
Clinical indication for therapy Stable coronary Acute coronary
disease syndromes
Length of follow-up (ma) 18 24
LDL cholesteroly 150 1067
Base-line (mg/dl)
Atorvastatin group (mg/dl) 79 62
Percent decrease 46 42
Pravastatin group {mg/dl) 110 a5
Percent decrease 26 10
High-sensitivity CRP
Base-line {mg/liter) 2.9 123
Atorvastatin group (mg/liter) 128 13
Percent decrease i6 9
Pravastatin group (mg/liter) 2.9 2.1
Percent decrease 5 23

* REVERSAL denotes Reversing Atherosclerosis with Aggressive Lipid Lowering
trial, PROVE-IT Pravastatin or &torvastatin Bvaluation and Infection Therapy
trial, LOL low-density lipoprotein, and CRP Coreactive protein.

" To convert values for cholesteral to millimoles per liter, multiply by 0.02586.
= One fourth of the patients were taking a statin drug at the time of enrollment.




AHA /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 Trial—recently started

m Justification for Use of Statins in Primary
Prevention: an Intervention Trial Evaluating
Rosuvastatin

m 15,000 patients ( M>55, W>065)
m hsCRP>2 mg/1., LDI < 130, TG<500
m No CHD history or CHD risk equivalents

m Randomized to placebo vs. rosuvastatin 20 mg




Role of hsCRP Testing

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

m Primary prevention---consider treatment of
patients with high CRP, “normal” LLDL at
intermediate risk (10-20%) for CHD




Monthly Costs of Common
Statins at Drugstore.com

B Atorvastatin

B Simvastatin
m Pravastatin
m [ovastatin
m Rosuvastatin

B Niacin

10 mg
sUmg
20 mg
40mg
40mg
Smg
2om

$62.99
$94.99

$123.99
$119.99
$62.99
$69.99

$15




Cost- Effectiveness of Statins (pet
QALYs Gained)

Annual
Statin
Cost $

$1000

$500

$250

10,000

25000

50000

100000

200000




PROVE-IT Safety and
tolerability

m Tolerability: ~ 22% of patients discontinued treatment
because of ©“ adverse events or patient preference
or other redasons’

m LFT abnormalities- ALT > 3x normal in 1.1%
pravastatin patients vs. 3.1 % in the atorvastatin group (

p <0.001)

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




Summary

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

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

Patients with low HDI. benefit from treatment with
gemfibrozil or simvastatin-niacin

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




