Medical Management of Dyslipidemia
Focus on Atorvastatin & Rosuvastatin
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Objectives: 1. Do different statins have differing impacts on atherosclerosis?
2. Do different statins have differing impacts on CV events?
3. Do different statins have different adverse events?
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LDL Targets vs Pleiotrophic Effects

Observations:
— oxLDL induces oxidation, inflammation, innate immunity, & atherosclerosis

— Statins reduce both LDL and inhibit various steps of the oxidative &
inflammatory pathways

Do medications reduce atherosclerosis & prevent CV events?

Do medications have clinically important effects independent of
lowering LDL?

Do different drugs within a class have different effects on CVD
independent of their ability to lower LDL?
— i.e. Do they have different Pleiotrophic effects?
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The Relationship of Elevated Cholesterol
to CHD Death Rate (MRFIT)
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Adapted from National Cholesterol Education Program. Arch intemn Med 151:1071-1084, June 1991

Experimental
Atherosclerosis

Rhesis Monkeys
(Normal chol 140 mg/dl)

High fat diet 18 mths:
chol — 700 mg/dI

followed by
Low fat diet 24 mths:
chol — 140 mg/dl

Circ Res 27:59, 1970




Early Primary-Prevention Trials: Overview
Other drugs that do reduce events
TC * CHD events *
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J l Oslo: Diet/smoking cessation
-5 N=1,232, P=0.02
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-20

]
]
|
25J
]
|
]
]

[ Upjohn: Colestipol
N=2,278, P<0.02

l LRC-CPPT: Cholestyramine
N=3,806, P<0.05

O HHS: Gemfibrozil
N=4,081, P<0.02

-30
-35
-40
-45
-50

N=number enrolled.
* Net difference between treatment and control groups (P values are for events)
Adapted from Levine GN et al. N Engl J Med. 1995;332:512-521. © 1999 Professiona Postgraduate Servicest
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Scandinavian Simvastatin Survival Study:
“4S” - Coronary Mortality*

® Simvastatin
(n=2,221)
Placebo
(n=2,223)

p=0.00001*

LDL
-180 mg/dL
Vs
-115 mg/dL
(35%)

Cumulative coronary deaths

o

Years since randomization
*Coronary Mortality (secondary endpoint) was reduced by 42%

*Data on file, Merck & Co., Inc.

Scandinavian Simvastatin Survival Study Group. Lancet. 344:1383-1389, 1994.

AFCAPS/TexCAPS

Primary >100 TREATED patients had a cardiac event

Prevention Unstable Angina

) +Nonfatal Ml
Low-Risk +CHD Death
Subjects +Sudden Cardiac Death

LDL
~150 mg/dL
VS
~115 mg/dL

(Lovastatin — 24%)

Percent with Event

Downs JR et al. JAMA. 1998;279:1615-1622.




Lowering LDL: CV Events & Atherosclerosis

Primary Prevention Trials Secondary Prevention Trials
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REVERSAL: Atheroma Regression

Pre-Statin Post-Statin

EEM Area. & EEM Area
11.43 mmZ

N
Atheroma Area 8.13 mm?

Adapted from Nissen SE, et al. JAMA. 2004;291:1071-1080.




REVERSAL Study Coronary IVUS
Plaque Volume JAMA 291:1071-80, 2004

0.075 502 Patients
0.06 18 mths

0.054 22 subgroups Baseline
examined: 1
0.6 Same results

0.03

0.02

0.01 VAV Vol: +2.7% (p<0.001)
' 79 mg/dl LRl CRP: -5.2% (NS

0.00 e ——————————

0.01 50 60 70 80 90 100 110 120 130 140 150 160 170

- ATORVA
002 ] LpL-c  ATORVA 80mgs | pvspmyrms
' CRP: -36.4% (p<0.0001

Progression MLD decrease mm/yr

Intensive vs Moderate Lipid Lowering

Coronary IV Ultrasound (Reversal Trial)
Atorvastatin (80 mg) vs Pravastatin (40 mg)

Both Treatment Groups (N = 502) Alorvastatin Group fn=253)

—5-3)-?'0—00—50-4040-20-10 O 10 20 80 -70 60 -50 40 30 20 ~10 O 10 20 -80 -70 -60 -50 40 -30 20 -10 O
% Change in Low-Density Lipoprotein Cholestercl % Change in Low-Density Lipoprotein Cholestercl % Change in Low-Density Lipoprotein Cr

70 - 80 mg/dl 70 - 80 mg/dl

For every 10% reduction in LDL - ~1% reduction in Plaque
502 Patients - 18 mths Regression point ~ 70-80 mg/dl
Initial LDL 150 mg/dI Atorvastatin induced greater Plaque reduction at every LDL level
(Equivalent to an additional 20% LDL reduction??)

JAMA 291:1071-80, 2004 Similar Toxicity (Low)




Carotid Ultrasound

‘More is Better - Regression Trials
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Ballantyne et al. Curr Opin Lipidol 1997:8:354-361.

The Relationship of Elevated Cholesterol
to CHD Death Rate (MRFIT)
I
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10-year coronary heart disease
death rate (Deaths per 1,000)

150 200 250 300
(3.87) (517) (6.46) (7.75)
Total cholesterol level, mg/dl (mmol/L)

Adapted from National Cholesterol Education Program. Arch Intemn Med 151:1071-1084, June 1991




Aggressive Lipid-Lowering (LDL-C <100 mg/dL) Slows Plaque
Growth and Improves Plaque Stability

Coronary | W Atorvastatin 20 - 80 mg/day Mean LDL-C: 86 mg/dL
Plaque Volume B Usual Care Mean LDL-C: 140mg/dL
- 45
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P N NN W w B

[y

o O O o1 O o1 O O o
S IS Y WS S—— E— E— E—

% Change 1 Year Follow-Up

German Atorvastatin Intravascular Ultrasound Study (coronary) Plague Hyperechogenicity
Schartl M et al. Circulation. 2001; 104:387-392.

Stable CAD Atorvastatin 80 mg vs angioplasty

- Atorvastatin

- Angioplasty + other statins

Cumulative
incidence
(%)
LDL = 77 mg/dI

p=0.027
Risk reduction 36%
(95% Cl: 5% to 67%)

NEJM 341:70-76, 1999

0.5 1.0

Time since randomization (yr)

1-2 vessal disease, mean stenosis 80%; EF = 61%; no ischemia at 4 min on ETT




MIRACL Stlldy (JAMA 285:1711-8, April 4, 2001)

4 months

Patient Population
Usual Care + d/b PBO

Non-Q Ml or UA LDL =135, TG = 187

randomized 24-96 hours 3,000

from admission Patients

atorvastatin 80 . mg
exclusions: LDL=72,TG =139
planned CABG / PTCA
prior Q-wave <28 days,
CABG <3 mo, PTCA <6 mo.,
llib/IV CHF;
TC>7 mmol.
ASA, nitrates, b-blockers,
and heparin similar in
both groups

(HDL =46 in both, no change)

Primary Endpoint: time to ischemic events, CHD

death, non-fatal Ml, cardiac arrest, documented angina
17.4% vs 14.8%, p=0.048 R.R=0.84
C.1.=0.701-0.999

Worsening angina: 8.4% vs 6.4% p=0.02
Stroke (fatal or nonfatal): 24 vs 12 events
p=0.045 R.R.=0.50

Intensive vs Moderate Lipid Lowering

with Acute Coronary Syndrome
Atorvastatin (80 mg) vs Pravastatin (40-80 mg)

LS 40 mg of pravastatin

80 mg of atervastatin

40 mg of pravastatin T

g
o

/" Combined Endpoints:

LDL 108 mg/dl - 95 vs 62 mg/dI /-

/i 26.3% vs 22.4% (RR: -16%)
’ (-14% death, -14% revasc, -29% UA)

ammet”

+++""80 mg of atorvastatin

LDL Cholesterol (mg/dl}

Previous Rx:

Prav NS  Atorv -32%

No Previous Rx: Prav -22% Atorv -51%

T T
Base line 30 Days

No. of Patients
Pravastatin 1973 1844
Atorvastatin 2003 1856

Mo BMo  l6Mo  Final
Time of Visit

1761 1647 1445 1883
1758 1645 1461 1910

Death or Major Cardiovascular

No. at Risk
Pravastatin
Atorvastatin

P=0.005

T T T T T T T T
9 12 15 1T 21 u
Months of Follow-up

2063 1688 1536 1423 810
2099 1736 1591 1485 842

Atorva reduces PAI-1 and Factor VIl within 1 month

Effect evident after just 30 days
Effect greatest if initial LDL > 125

4162 pts: age 58, 78% M, 90% C, 50% HBP, 18% DM
LFTs: 1.1% prav, 3.3% ator
Myalgies: 2.7% prav, 3.3% ator

NEJM 350: (online 3/12/04) April 8, 2004




ASCOT: Hypertensive Patients (multiple risk factors)
Primary End Point - Nonfatal Ml and Fatal CHD

Atorvastatin 10 mg Number of events 100
Placebo Number of events 154

LDL reduced 34% 36%
reduction

HR = 0.64 (0.50-0.83) p=0.0005

Cumulative Incidence (%)

0.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5

fuars Same Reduction:

Pts > <60 yrs

Sever PS, Dahlof B, Poulter N, Wedel H, et al, for the ASCOT Investigators. Lancet. 2003;361:1149-58

CARDS: Type 2 Diabetes (37% Reduction in primary outcome)

Type 2 DM (N = 2838) LDL-C: Average difference 40%
" (118 > 72 mg/dl)

Placebo
127 events

10

Cumulative Atorvastatin
hazard 83 events
%) ° (10 mg)

Years

Placebo 1410 1351 1306 1022 651
Atorvastatin 1428 1392 1361 1074 694

Primary outcome: Composite of major coronary events, revascularizations,
unstable angina, resuscitated cardiac arrest, and stroke

Colhoun HM et al. Lancet. 2004;364:685-96.




Intensive vs Moderate Lipid Lowering

Coronary IV Ultrasound (Reversal Trial)
Atorvastatin (80 mg) vs Pravachol (40 mg)

Both Treatment Groups (N = 502)

70 - 80 mg/dI

% Change in Low-Density Lipoprotain Cholestonol

502 Patients - 18 mths
Initial LDL 150 mg/dlI

JAMA 291:1071-80, 2004

Intensive Lipid
Lowering w/
Atorvastatin in
Stable CVD:
TNT

LaRosa et al.

www.nejm.orq
March 14, 2005

Compare
CV Events
LDL ~100
vs ~70
In Patients
with Advanced
Lesions

80 -70 60 -50 40 <30 20 <10 O 10 20 -80 -70 -60 -50 -40 -30 -20 -0 O 10 20 -80 -70 -60 -50 -40 -30 -20 <%0 0O

% Change in Low-Density Lipoprotein Cholestercl

Atorvastatin Group fn=253)

70 - 80 mg/d

% Change in Low-Density Lipoprotein Ct

For every 10% reduction in LDL = ~1% reduction in Plaque

Regression point ~ 70-80 mg/d|

Atorvastatin induced greater Plaque reduction at every LDL level
(Equivalent to an additional 20% LDL reduction??)

Similar Toxicity (Low)

Table 1. Baseline Characteristics of the Patients.*

Characteristic 10 mg of Atorvastatin (N=5006) 80 mg of Atervastatin (N=4995)
Age__vr 500+8.8 512+88
Male sex— no. (%) 4045 (30.8) 4054 (312
White race — no. (%) 4711 (94.1) 4699 (94.1)
ystolic blood pressure— mm Hg LIillV 131217
Diastolic bleod pressure — mm Hg 78+10 78+10
Body-mass indexj: 28647 28.424.5
Cardiovascular history — no. [%)
Current smoker 672 (13.4) 660 (13.4)
Formersmok_er 3167 (63.3) 3155 (63.2)
Systemic hypertension 1721 (54.4) 2602 (53.9)
History of diabetes mellitus 753 (15.0) 748 (15.0)
Myocardial infarction 2888 (57.7) 2045 (59.0)
Angina 1067 (31.2) 4084 (81.8)
Cerebrovascular accident 263 (5.3) 255 (5.1)
Peripheral-artery disease 570 (11.4) 603 (12.1)
Congestive heart failure 404 (8.1) 377 (7.6)
Arrhythmia 927 (18.5) 907 (18.2)
Coronary revascularization
Angioplasty 2719 (54.3) 2688 (53.3)
Bypass 7338 (46.7) 2317 (46.4)
Lipids — mg/dIf
LDL cholesteral 9818 9718
Total cholesterol 175224 175424
Triglycerides Baseline ~180 mg/dI 151472 151+70 I
HDL cholesteral 4711 4711
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B0 mg of ATV 4935 4839 4774 4654 4521 2344 O 80 mgof ATV 4995 4803 4809 4706 4583 2351 O
c 1% Decrease in LDL - 1% Decrease in Events
PR N ) 10 mg of ATV o
5 HR-0% (068-0.51) ¢ £ 2% upo0rs (055-095)
a g g 003 P=0:02 10 mg of ATV
-] k]
55 o5 30 mg of ATV SE oo 155 vs 117 (-25%)
B E 2 e
-1 5 ool 80 mg of ATV
s 5 A —
B e e e T S S
z 3 4 5 6 0 1 2 3 4 5 6
Years Years
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Effect of High-Dose Atorvastatin on Hospitalizations for Heart
Failure: TNT

Direct anti-inflammatory, anti-oxidant, and/or anti-fibrosis effect?

Hazard ratio = 0.74 (95% C! 0.50, 0.84)
P=0012
- " Pasiants wih prior CHF
10 mg 48— Morvastatin 10 mg (nedid)
— Atorvastatin 80 mg — Atorvastatin 80 mg (n=37T}
Hazard ratio = 0.59 (8% C1 0.40, 0.88)
P=0.008

Patients without pricr CHF
Atorvastatin 10 mg (n=4802)
Atorvastafin B0 mg (n=4818)

Hazard ratic = 0.87 (55% C1 084, 1.16)

P=034

12 7] ] ] W
Number ot risk: Months

A i0mg BOOE 48T2 4D2A 4877 4B4D ATH1 4TSS 4GO2 4G5 4566 2451 514
AwBOmg 4605 4563 4507 4805 4BE1 4825 ATTE 4TI 4BAT 4611 453 483

Figure 1. Proportion of patients in the 10- and 80-mg arms of Figure 2. Proportion of patients with and without a history of HF
TNT hospitalized with HF during follow-up. Cl indicates confi- in the 10- and 80-mg arms of TNT experiencing hospitalization
dence interval. for HF during follow-up. Cl indicates confidence interval.

Khush et al., Circ 115:576-583, 2007

Effect of High-Dose Atorvastatin on Cerebrovascular Events:
TNT

Hazard ratio = 0.77 (95% Cl1 0.64, 0.93)

Types: P=0007
Atorvastatin 10 mg
Total 155 vs 117

—— Atorvastatin 80 mg
Embolic 44 vs 29
Ischemic 90 vs 68
Hemorr 18 vs 16
Unknown 15 vs 11

o
3

a cerebrovascular event
o
=
s

Proportion of patients experiencing

0.00 T T T T T
0 48 60

Numbser at risk: Months
Atv10mg 5008 4963 4915 4854 4812 4753 4606 4641 4587 4486 2402 505
4905 4057 4914 4BBD 4832 4776 4722 4673 4623 4539 2404 477
Waters et al., JACC Atv 80 mg

48:1793-9, 2006




Relative Risk

Comparison of 80 vs 10 mg of Type 2 Diabetes o raiosncn  Aotveion
Atorvastatin on Occurrence st st —_ 2
of CV Events after 1st Event et -

(TNT) Mo ——

Fourth event —_—

Fifth event R

a4 0.6 08 10 12

Relative Risk
Apnvastatin 80 Adorvastatin 101
Hazard raiko [#5% C1) Reduciion [%) l\fabm ™ l:gu: ™

First ovont —— 12
Ralative Risk
Second event —— Age >64 years Hazard ratlo (95% CI)  Reduction (%)
e * First avont —— =
Fourth avent e ' Second event — 5

Fifth event —— Third avent —— an

Fourth avent —_— k<]

Fifth avant —_—— 22

04 06 0.8 10 12
Figure 1. Risk decrease in cardiovascular events. Marvastatin 80 mg Alorvastatin 10 mg
bettar better

B

Figure 2. Risk decrease in cardiovascular events in patients (4) with type
Amer J Cardiol 105:283—-287, 2010 2 diabetes andfor metabolic syndrome and (B) =65 years of age.

SPARCL: Primary Endpoint
Time to Fatal or Non-Fatal Stroke

4731 Patients worldwide
TIA or Stroke in past 6 months
= Placebo ) No CAD
— A‘g;"ams‘a"“ LDL 100 to 190 >
9 129 v 73 mg/dl (-43%)

Fatal or Non-Fatal Stroke (%)
3 <
B X

Adjusted HR (95% CI) = 0.84 (0.71, 0.99), p = 0.03*
Unadjusted p = 0.05

p 3
Years Since Randomization

* Treatment effect from Cox proportional hazards models with pre-specified adjustment
for geographical region, entry event, time since entry event, gender, and baseline age.




Secondary Endpoint:
Time to Major Coronary Event

== Placebo
= Atorvastatin

Major coronary event (%)

Adjusted HR*=0.65 (95% CI 0.49, 0.87), P=.003 (non-fatal Ml)

(0] 1 2 &) 4 5
Years since randomization

* Treatment effect from Cox proportional hazards models with pre-specified adjustment for geographical region, entry
event, time since entry event, gender, and baseline age.

RR, risk reduction; HR, hazard ratio; Cl, confidence interval.
The SPARCL Investigators. N Engl J Med. 2006;355:549-559.
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Rosuvastatin in Older Patients
with Systolic Heart Failure
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Rosuvastatin: Older Patients w/ CHF (Corona - NEJM 11/07)

Table 1. [Continued.)

Ag e 73 i 7 Placebo Rosuvastatin
M en 76 % Variable [N =2497) (N =2514) P Value

Labaratory measurements
Cholesteral — mmeol/liter

LDL ~ 138 mg/dl Total 5.3541.06 5362111

Low-density lipoprotein 3.56+0.93 3.54:0.95

HDL ~ 48 mg/dl High-density lipoprotein 1.23:034 1.240.36
Tr|g ~ 1 76 mg/dl ApoB:Apoh| ratio 0.87:0.24 0.87:0.25

Triglycerides — mmol fliter 1.99£1.23 201£1.33
Serum creatinine

98% Class Il or Il Medn 115228 115428

>130 pmol fliter — no. (%) 593 (24) 570 (23)

EF ~31% Estimated GFR
CAD 75+% Mean 5815 5815

<60 mlfmin/1.73 m® — no. (36) 1432 (57) 1418 (57)
NT-pro-BMP — pmol/literf
Many Renal Insuff Median

Interquartile range
hsCRP — mg/liter

High hsCRP

Interquartile range

Rosuvastatin: Older Patients w/ CHF (Corona - NEJM 11/07)

A Primary Qutcome B Death from Any Cause

359 HDL - +5% (50 mg/dl) 7

TG > -21% (137 mg/dl) placebe CV Deaths:

0 304 487 vs 488

25+

MI -18% fose 254
Stroke -17% ¢
Hosp CHF -15%

— 2 204
i 7 Rosuvastatin

154 154

Patients (%)

Patients (96

CV Death, MI, or Stroke

Months

Mo. at Risk No. at Risk
Placabo 2407 2315 2156 2003 1851 1431 211 Placebo 2497 2365 2240 2112 1980 1545 881
Rosuvastatin 2514 2345 2207 2068 1932 1434 855 Rosuvastatin - 2514 2379 2260 2139 2018 1566 907

45% difference in LDL > ~138 vs ~76 mg/dlI
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Effect of rosuvastatin in patients with chronic heart failure
(the GISSI-HF trial): a randomised, double-blind,
placebo-controlled trial

GISSI-HF investigators™

FOA patients aswsand
for aligibility
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2401 weligible
AG7 G st wnths sbatinn

395 contraindications to
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2314 avsigned to roanastatin |

25 withdrew consent
3 kot ta follaw-up
=== === i 2205 anabyvedd

| 317 arvgned b placebes

28 disquakified because of
irudesgaate infurmed

2269 anatyees

Lancet 2008; 372: 1231-39

Placebo
(N=2289)

Rosuvastatin
(N=2285)

Patlents’ characteristics
Age (years) 68 (11)
1002 (43.9%)

543 (23.8%)

68 (11)
1012 (44-2%)
480 (21.4%)

Age >70years

Women

Heart disease risk factors
BMI (kg/m?)

SBP (mm Hg)

DBP (mm Hg)

Heart rate (beats per min})
Current smoking

271(46)
127 (18)
77 (10)
73(14)
323(141%)
1260 (55-1%)

7144
127 (18)
77 (10)
73(13)
321(14.0%)
History of hypertension 1224(53-5%)
NYHA class
1 1308 (61.2%)
1n 828 (36.2%)
v 59 (2:6%)
LVEF (%) 334% (8:8)
LVEF »40% 236 (10:3%)

1462 (63-9%)
771(337%)
56(2:4%)
331%(87)

225 (9-8%)

GISSI-HF: Rosuvastatin in CHF

Age 68 + 11

Men 77%

96% Class Il or Il

EF ~33%
CAD 50+%

BP ~127/77

High hsCRP (2.71)

Probability of all-cause death oradmission for cardiovascular reasons

LDL: 123 - 83 (-32%) year 1
90 (-27%) year 3
HDL: not different between groups
(35% stopped study drug)
CRP reduced 17%

=% Adjusted HR* 1.01 (99% (1 0-908-1-112); p-0-903
Unadjusted HR 102 (99% €1 0-923-1130); p-0:594

Fatal & non-Fatal Ml -17%
(61 vs 70, p=0.46)

Fatal & non-Fatal Stroke +24%
(82 vs 66, p=0.17)

Log-rank test p-0-594

Number at risk
Rosuvastatin 2285
Placebo 2289

T T T T
18 24 30 36
Time since randomisation (months)

1895
1903

1486
Ly

1358
1362

1246
1244

126
1121




Jupiter: Rosuvastatin 20 mg w/ CRP >2.0

Age 66

Men 63%
Caucasian 71%

Healthy
Subijects: 17,800

Cumulative Incidence

No. at Risk

BP ~134/80

Plagebo

A Primary End Point

Rosuvastatin

10

Mi

Stroke

Hosp
Revasc %02
CV Death ;40

08

Rosuvastatin

-46%
P<0.00001

Years

8301 8631 8412 6540 3393J1958 1353 983 538 157
89301 3621 8353 6308 3372§1963 1333 955 531 174

B Myocardial Infarction, Stroke, or Death from Cardiovascular Causes
1.0-

Placebo

" Rosuvastatin

Cumulative Incidence

Years
No. at Risk

Rosuvastatin
Placebo

545
547

159
151

8301 8643 8437 6571 3921 1979 1370 995
8901 8633 8381 6542 3918 1992 1365 979

hsCRP 4.3 > 1.8
LDL 108 = 53
HDL 49 - 52
TG 118 > 99

Cumulative Incidence

No. at Risk

Placebo

Rosuvastatin

Unstable Angina

Rosuvastatin

T
2

Years

158
176

8301 8640 8426 6550 3305 1966 1359 939 541
2301 8641 8390 6542 3295 1977 1346 963 535

D Death from Any Cause
109

03

Rosuvastatin

Cumulative Incidence

T
2

Years
No. at Risk

Rosuvastatin
Placebo

8901 8347 8787 6999 4312 2268 1602 1192 €76 227
2901 8252 8775 6987 4319 2295 1614 1196 €31 246

HOPE-3: Rosuvastatin 10 mg - Intermediate CV Risk

Age ~66 Men 54%
Caucasian 20%
Hispanic 28%
Chinese 29%
South Asian 15%

Intermediate Risk
Subjects: 12,705
BP ~138/82
LDL 128 - ~95 (26.5%)

Events: 3.7 v 4.8% (-24%, p=0.002)

LDL Cholesterol (mg/d)

Apolpoprotein B100 |

Year trial)

495
430

405405 205
430480 450

508 508
435 483

508

Rosuvastatin 458

A Second Coprimary Outcome
104 010y Hazard ratio, 075 [35% I, 0.64-083)
P<0.001

Place

Cumulative Hazard Rate

Hazard ratio, 0.70 [95% €1, 0.52-0.95)

e

/ Roswastatin

Cumulative Hazard Rate
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034
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No. at Risk
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Rosuvastatin 2117

678
604

Year
Mo. at Risk
Placebo 6344 62
Roswvastatin 6361 6308

6126 6010
6176 6069

5013
5074

6210
6259

164
165

€ Myocardial Infarction

109 Q025 Harard ratio, 065 [95% C1, 0.44-

0.04)

D Coronary Revascularization
Hazand ratio, 0,63 [95% €1, 0.4
P00l

Cumulative Hazard Rate

Cumubtive Hazard Rate

Year
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Placsbo 6344
Rosuvastatin 6361
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2135
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Figure 2. Cumulative Incidence of Cardiovascular Events

Shown are Kaplan-Meier curves for the
cardial infarction, nonfatal stroke, resu

, According to Trial Group.

nd coprimary outcome (the composite of death from cardiovascular causes, nonfatal myo-
ted cardiac arrest, revascularization, or heart failure) (Panel A) and for stroke {Panel B), myo-
cardial infarction (Panel C), and coranary revascularization (Panel D} Insets show the same data on an enlarged y axis

NEJM 374:2021-31, 2016




Statin Effects on IVUS

Asteroid: Figure 3. Relationship Between Mean Low-Density Lipoprotein Cholesteral Levels and
- . Median Change in Percent Atheroma Wolume for Several Intravascular Utrasound Trals
No control group

349 completed 18
125 dropped

Fa

LDL 130 - 61
-53%

n Changein Paoent
Atheroma \oluns, %

HDL 43 > 49

=
0, *RETEROD
+14 AJ Rirsivastatn

&

-12+—— T T T T 1
E0 (28] " &l ad 100 110 120
TG 152 > 121 Mzan Low-Diensity Lipoprotsin Sholsstencl, maddL

-20% Ther= is a closa carrelation betwean thess 2 varables (P=0.97). REVERSAL indicates Revarsal of Atherosda-
s With Aggrassve Lipid-Lowering™;, CAMELDT, Comparizon of Amlodipine vs Enalapril to Limit Ceour-
rnces of Thrombosis™; A-Plus, Avasimibs and Prograssion of Lesions on Utmsound'®, and ASTEROID, & Study
ti Evaluata the Effect of Rosuvastatin on Intravascular Utrasound-Derived Comnary Atheroma Burden.

Changes in CIMT with rosuvastatin (40 mg) vs placebo

: No CVD
METEOR Trial Middle Aged (~57 yrs)

60% men
94% caucasian
Mildly obese (~20% obese)
Small %: HBP, MS, DM,

low HDL, smokers
~1/3 with multiple risk factors

A Maximum CIMT -
(mm) ***
LDL 155 - 78 mg/dl
HDL +8%

12
Months
— Placebo Rosuvastatin

Shading indicates 95% CI Crouse JR Ill et al. JAMA. 2007;297:1344-53.




Proportion of Patients With Proteinuria
2 96 weeks of Rosuvastatin Treatment
Combined All Controlled/Uncontrolled and RTLD Pool

Rosuva Any time Last visit Creatinine
Dose N n (%) n (%) increase > 30%, n
5 mg 261 3(1.1) 0 Hematuria*® 0 % Rhabdo*

10 mg 838 17 (2.0) 4 (0.5) 1 0 0.2

20 mg 112 5 (4.5) 1(0.9) 1 0 0.2

40 mg 100 4 (4.0) 2 (2.0) 6 0 0.4

7

80 mg 500 99 (16.8) 37(6.3) 13 19
(21°) (CK > 10x)

> 40 mgt 807 136 (16.9) 10 (1.2) 0

* Includes shorter treatment times
Proteinuria: “none or trace” to “2+ or greater”

1 Includes patients who back-titrated from the 80-mg dose m@?

Crestor Adverse Events

6
5.
% Patients 4 0 0.3
% Patients with
with CK >10x Increased
ULN Proteinuria 2 |

= | SR -
o -
=

Rosuvastatin Dose (mg) Rosuvastalin Dose (mg)
0.6
0.3 0.4 0

453
A00 I .
s % Patients
Avorage # with
ok ‘ Increased
Rosuvastatin i g
EI[IOS\.II\L“ roteinuna
and
- hematuria
80 P e ——

Rosuvastatin Dose (mg) 10 20 40 BC
Atorvastatin Dose (mg)

Proteinuria only:

Proteinuria & Hematuria:

0.6 0.8 0.4 0.3

© =2 N W & OO N

<8.4% (20mg) and <6.5% (40mg) Rx’ed > 48 wks
Median time to Rhabdo 80mg: 35 wks




Crestor Adverse Events

FDA Advisory Panel - Recommended:

Monitor S.Creat, urine protein/creat ratio &/or complete UA w/40 mg (or, at
least, dipstick); maybe for 20 mg

Monitoring Frequency — at baseline & every 6 -12 mths
Reserve 40 mg for LDL > 190 mg/dl
Further study — both animal and human (with biopsies)

FDA:

Did not recommend monitoring

But did not allow the 40 mg to be stocked in Pharmacies

Limited to 5 mg with Cyclosporin & 10 mg with gemfibrozil (Fenofibrate OK)
Reduce dosage by %z in Asians and Renal Disease

Adjust INR

Effects of Atorvastatin on Proteinurea & Progression of Renal D.

GlomerUIonehritis ! = 56 R PHASE STUDY PHASE

Age  55.6yrs _ I | I _
CrCl 50.4 ml/min | & [
UPE 2.2 g/day \UPE . : |
LDL 198 mg/dl > 121 ; g
HDL 36 mg/di ¢ Proteinurea

Trig 174 mg/dl > 132
Album 3.3 g/dI S0 [WGrowpA| g peosviGmunn
O Group B
One year Rx HBP 12
ACEl 96%
CCB 45%
ASA 66%

Goal:
LDL < 120 mg/dl or © 40% [es e _
Dose: 10 - 40 mg/d A CrC (l(ir"llp A| > Atorvastatin
a5 COGroup B * p< (0livs, Group B
Bianchi et al; coala=12 (RO |e O |
Amer J Kid D 41:565-570, 2003




An In Vitro Cynomolgus Vascular Surrogate System for Preclinical Drug
Assessment and Human Translation
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Cole et al: Arterioscler Thromb Vasc Biol 35:2185-2195, 2015. DOI: 10.1161/ATVBAHA.115.306245.
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LDL Targets vs Pleiotrophic Effects

To Test Hypothesis
Acute Coronary Syndrome

6k to 10k patients - follow for 4 to 12 months

Randomize: Atorva 40 vs Simva 80 vs Rosuva 10
(40-50% reduction in LDL)

Endpoint: Non-fatal MI, Stroke, CV Death
(Secondary: Death, CHF, CV Procedures & Hosp)




LDL Targets vs Pleiotrophic Effects

Acute Coronary Syndrome
The ultimate in advanced lesions
Obviously unstable

Major coagulation involvement
(Aspirin)

High mortality

Acute Coronary Syndrome (ACS)
Atorvastatin: Effect within 30 days vs placebo or pravastatin

30

MIRACL Pravastatin 40 mg (n=2063)

25 LDL LDL l

16 %
135 vs 72 95 vs 62 X

Risk
Reduction
P=0.005
Plassbo Atorvastatin 80 mg (n=2099)

20

= PROVE IT

Cardiac Events (%)*

e benelit oifaggressivertbIE=E
lewerng wWithratoRvastatin was
appaneEntWIthinFS0idays

12 18
ACS

Time Since Randomization (months)
event

Schwartz GG, et al. JAMA. 2001;285:1711-1718. Cannon CP, et al. N Engl J Med. 2004;350:1495-1504.




Early Intensive vs Delayed
Conservative
Simvastatin Strategy in
Patients with ACS
Phase Z of the A to Z Trial

James A. de Lemos, MD
Michael A. Blazing, MD
Stephen D. Wiviott, MD
et al
for the A to Z Investigators

No effect on CV events at 4 months
Despite reduction in CRP
And similar reduction in LDL

Subsequent drop in events
may be related to early diff in LDL

JAMA, Sept 15, 2004, Vol 292, No. 11 p 1307

Atherosclerosis:

Intramural

Figure 2. Estimates of the Rate of the Primary End Point

Placsbo + 20 my'd of Simvastain
—— Simwastatin (40780 mach

Curnulatve Rate, %

HR, 0.89 (35% I, 0.76-1.04); F=.14

a 8 12 18 20

Time From Randomization, mo
Mo, at Rigk

24

Simvastatn 2038 1950 1855 1832 1377 100

(40030 mgye])

Placsbe + 20mgid 2004 1904 1806 1571 1331
of Simvastatin

]

The primary end point is cardiovascular death, myocardial infarction, readmission for acute ©
drome, or stroke. CI indicates confidence interval; HR, hazard ratio.

oranary syn-

Figure 3. Estimates of Hazard Ratio for the Primary End Peint Within the First 4 Months

After Randomization and Between Months 4 and 24
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With Primary Gemposits Encl Feint

Placsbo +

20 mg/d of Favors
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+20 mgd of
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Simvastatin
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FRandomizatisn Thiough Manth 4 184 B.2)
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1.0 15
CRP: 2.3 vs 1.7 at 4 mth (-26%, p<0.001) .
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