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CHD Risk Factors Other Than LDL Cholesterol
(ATP 1)

Positive Risk Factors
* Age Male: >45 years, Female: >55 years

« Family history of premature CHD (definite myocardial infarction or sudden
death before 55 years of age in father or other male first-degree relative, or
before 65 years of age in mother or other female first-degree relative)

« Current cigarette smoking

« Hypertension (=140/90 mmHg, or on antihypertensive medication)
« Low HDL cholesterol (<40 mg/dL)

Negative (protective) Risk Factor
« High HDL cholesterol (=60 mg/dL)



Framingham Point Score (Men)

Age Points W Risk
20-3940-4950-5960-6970-79 Total 10-Y
20-34 9 Risk Point (%)
35-39 _4 <160 o 0 0 o0 O <0 <1
40-44 0 160-199 4 3 2 1 0 0-4 1
4549 3 2000239 7 5 3 1 0 5-6 0
5054 6 240279 9 6 4 2 1 7 3
55-59 3 >279 11 8 5 3 1 8 4
60-64 10 Nonsmoker 00 O 0 0 O 9 5
65-69 11 Smokingg 8 5 3 1 1 10 6
70-74 12 11 8
7579 13 HDL  Points Systolic BPTX(-) Tx(+) 12 10
(mg/dL) <120 0 0 13 12
>59 -1 120-129 0 1 14 16
50-59 0 130-139 1 2 15 20
40-49 1 140-159 1 2 16 25
<40 2 >159 2 3 >16 >29



=0l HE LDL-C2 XIe=SH s2F 49 |
S X=X ZE MEGHE s& (ATP III+, 2004)

AT 2% LDL-C MEBIAIOIIN A k2 =2
S& AMZLDL-Cs& A& LDL-C=s&
ZASUHEE E2
Ol0f] &4<6t= & <100 mg/dL >100 mg/dL >130 mg/dL (>100 mg/dL)
(10E A& >20%)* (Optimal Goal (100-129 mg/dL L &4 =
<70 mg/dL) (<100 mg/dL &4 A)
20| &2 &Ikt <130 mg/dL >130 mg/dL 108 /& 10-20%
(109 fI&<20%) >130 mg/dL(100-129 & B4 A)
108 A &<10%
>160 mg/dL
1J0 Olotel «& o1kt <160 mg/dL >160 mg/dL >190 mg/dL

(160-189 mg/dL & &4 H)

24 &= 0OH X
oo =

rr
o

, 2) CFL &

&0 U =Y,
(@)
e

Circulation. 2004;110:227



Low Risk Regions

FEMALES

SCORE Charts
ESC/EAS Guidelines

MALES FEMALES

High Risk Regions

MALES

Smokers

Smokers |

[ Non-smokers | |

Smokers | [ Non-smokers | |

[ Non-smokers | | Smokers | Age [ Non-smokers | |

180

160 2

140 2 2 2 2 65
1200002 2 2 2

180 2 2 2 2 2
160
140
120

180
160
140
120

180
160
140
120

180
160
140
120

[ systolic blood pressure (mmHg |

12 14 15 17 20

10 11 13 14
140

120

180
160 2 2
140 2 2 2

120 (101 2

180
160
140
120

180
160
140
120

180
160
140
120

| systolic blood pressure (mmHg) |

Ll © © ©
LUl o O o

6

180 13 14 15 17
160 10 11 12 13

| Age

12 14 15 18 20
10 11 13 15
10 11

11 13 15
1

0
0 0 0
4 5 6

7 8

Total Cholesterol (mmol/L) |

Total Cholesterol (mmol/L} |

SCORE chart for use in low risk regions - HDL 1.4 mmol/L

SCORE chart for use in high risk regions - HDL 1.4 mmol/L

Atherosclerosis 217S (2011) S1



Intervention Strategies
ESC/EAS Guidelines.

LDL-C levels

155 to <190 mg/dL
4.0 to <4.9 mmol/L

>190 mg/dL
>4.9 mmol/L

Lifestyle intervention,
consider drug if
uncontrolled

I/IC

lla/A

/‘W.lncontr'ol led

Lifestyle intervention,
consider drug if

Lifestyle intervention,
consider drug if
uncontrolled

Total CV risk
(SCORE)
% <70 mg/dL 70 to <100 mg/dL 100 to <155 mg/dL
<1.8 mmol/L 1.8 to <2.5 mmol/L | 2.5 to <4.0 mmol/L
<l No lipid intervention No lipid intervention
Class*/Level® IIC IIc IIc
Lifestyle intervention,
=l to <5 consider drug if
OIAHAT|IA 7~
Class*/Level* lle ic ML E XS

>5 to <10, or high
risk

Lifestyle intervention,
consider drug*

Lifestyle intervention,
consider drug*

Class*/Level®

lla/A

lla/A

=10 or very high
risk

Lifestyle intervention,
consider drug*

Class*/Level®

lla/A

lla/A

IFA

Atherosclerosis 217S (2011) S1



cll

0l

68Al O At

et
——

zjop

2

2 AHE 309 mg/dL

HDL S2AHZ0| 59 mg/dL

=& X120l 126 mg/dL

HoHE LDL S AHIZ2 225 mg/dL






LA D = 2AH AL

=H O -

e TSH 51 ulU/mL (N; 0.35-5.5)
e T3 0.37 ng/mL(N; 0.60—-1.81)
 Free T4 0.24 ng/dL(N; 0.89-1.76)
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e 0|8 &EE M (heterozygote)= 500HY 1H
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Inhibitors and inducers of enzymatic pathways
Involved In statin metabolism

CYP substrates

Inhibitors

Inducers

CYP3A4

Atorvastatin,
Lovastatin,
Simvastatin
Pravastatin(m)

ketoconazole, itraconazole,
fluconazole, erythromycin,
clarithromycin, tricyclic
antidepressants, nefazodone,
venlafaxine, fluvoxamine, fluoxetine,
sertraline, cyclosporin A, tacrolimus,
mibefradil, amiodarone, danazol,
diltiazem, verapamil, protease
inhibitors, midazolam, corticosteroids,
grapefruit juice, Tamoxifen

phenytoin, phenobarbital,
barbiturates, rifampin,
dexamethasone, cyclophosphamide,
carbamazepine, omeprazole, St
John’s Wort

CYP2C9

Fluvastatin,
Rosuvastatin(m)
Pitavastatin(m)

ketoconazole, fluconazole,
amiodarone, sulfaphenazole,
oxandrolone, dronedarone, warfarin

rifampicin, phenobarbital, phenytoin




Statins And DM Risk

n Statin Placebo OR (95% Cl) Weight (%)
or control

Atorvastatin i
ASCOT-LLA 7773 154 134 — 114 (0-89-1-46) 7-07%
— 114 (0-89-1-46) 7:07%

Simvastatin E
HPS® 14573 335 293 —-— 1.15 (0-98-1-35) 13-91%
451 4242 198 193 —m— 1.03 (0-84-1-28) 8-88%
Subtotal (P=0-0%, p=0-445) <= 111(0:97-1-26) 22:80%

Rosuvastatin i
JUPITER* 17802 270 216 —— 126 (1.04-1.51) 11:32%
CORONA? 3534 100 88 S — 114 (0-84-1.55) 4.65%
GISSI HF* 3378 225 215 —— 1-10 (0-89-1-35) 9-50%
Subtotal (1=0-0%, p=0-607) <> 118 (1-04-133) 25.46%

Pravastatin '
WOSCOPS® 5974 75 93 — w1 0-79 (0-58-1-10) 4-24%
LIPID® 6997 126 138 — 0-91(0.71-1:17) 6-53%
PROSPER" 5023 165 127 -—— 132 (1.03-1-69) 6-94%
MEGA® 6086 172 164 —i— 1-07 (0-86-1-35) 8.03%
ALLHAT-LLT 6087 238 212 T 1-15 (0-95-1-41) 10-23%
GISSI PREVENZIONE*® 3460 96 105 —a 0-89 (0-67-1-20) 494%
Subtotal (P=47.5%, p=0-090) <> 1-03 (0-90-1-19) 40-91%

Lovastatin i
AFCAPS/TexCAPS® 6211 72 74 : 0-98 (0-70-1-38) 376%
el e 0-98 (0-70-1-38) 376%
Overall (12=11-2%) <> 1.09 (1-02-1-17) 100%

| ' T T |
05 1.0 2.0 4-0 8.0



HDL Cholesterol



HOL-CO| &= &2l

Elevated triglycerides

Overweight and obesity

Physical inactivity

Type 2 diabetes

Cigarette smoking

Very high carbohydrate intakes (>60% energy)

Drugs (beta—blockers, anabolic steroids,
progestational agents)



Veterans Affairs HDL-C Intervention Trial
(VA-HIT)

Double-blind, randomized, multicenter

2531 men with coronary heart disease, HDL-C<40 mg/dL, LDL-C< 140 mg/dL
Placebo vs gemfibrozil 1200mg

Median 5.1 year follow-up

Primary end point: nonfatal Ml or CAD death

No HDL-C LDL-C TG Major C CHD Total
(mg/dL) (mg/dL) (mg/dL) Event(%) Death(%) Death(%o)

Gemfibrozil 1264 34 113 115 219(17)  93(7.4)  198(16)
Control 1267 32 113 166 275(22)  118(9.3)  220(17)
Relative Reduction -6% 0% 31% 22% 22% 11%
(95% CI) (7-35%)  (-2-41%) (-8-27%)

Rubins. NEJM 1999:341:410
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Investigation of Lipid Level Management to Understand its
Impact in Atherosclerotic Events Trial (ILLUMINATE)

A Death from Any Cause

100 Atorvastatin only
99&
98-

-
5
£
W \0 , ,
3 Q Torcetrapib plus atorvastatir

w 9/-
vt
c ¥ 9%-
2a g HR 1.58 (95% Cl, 1.14 to 2.19)
Iz Y/ P = 0.006
]

T

T T 1 |
0 90 180 270 360 450 540 630 720 810

Days after Randomization

Circulation. 2008;118:2506
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Hypertriglyceridemia and CVD

Univariate Analysis Multivariate Analysis
Men : n=
CES F—eo— 294
GM ——— 834

RS (IV) —— 1,332 Men
NAS . * { 1,437 : "

s-sLic —e— 1,648 FHS F—— 2,536
CHS I " L 4 | 1,711 WCGS }_.:_i 2,966

UPPS ! —e—| 2,322 :
: ——

WCGS Coee—] 2,966 LRC po———— 4,120
ROG ' —eo— 3,395 PROCAM b—e— 4,407
SPS R S — 3,486 :

NKP : e 4,057 CSCHDS : f—eo— 4,860
LRC D 4129 :
PROCAM e 4,407 Summary e 14% 22,293
CSCHDS © e 4,860 :
PPS Hed 6,999
Summary N 32% 46,413 Women
X FHS D] 2,969
Women LRC | | . | 3,376
CES C——— 319 :
GW Ve 1,462 :
. C—e— 0) 6,345
SPS o . { 2,738 Summary : 37%
FHS : —e— 2,969 :
LRC o —————— 3,376 A A A___A A
. 0.5 1.0 2.0 3.0 50
Summary He— 7690 10,864 Relative Risk
A A A4 A
0.5 1.0 20 3.0 50

Relative Risk AmJ Cal’dI0| 1998,81(4A)7B
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Triglyceride Lowering Drugs

« Nicotinic acid
 Fibrate

« Omega-3 fatty acid



Nonfatal Myocardial Infarction

Effect of Fibrate on Nonfatal Myocardial
Infarction and Mortality

Study Fibrate Placebo OR (ranclom) Wieight OR (rancdom)
or sub-category nm M 95% Cl %o 95% Cl
BIP (2000) 150/1548 17z/71842 —II- z27.04 0.85 [0.68, 1.08]
Frick (1993) 217311 177317 —_—T 3.62 1.28 [0.66, 2.47]
HHS (1987) 4572051 71/2030 —- 10,72 0.62 [0.42, 0.90]
VA-HIT (19399) ld6 /1264 18471267 - Z6.73 0.77 [D.61, D.97]
FIELD (2003) 158/4895 z07/4300 - 31.90 0.76 [0.61, D.93]
Total (95% CI) 100&9 10056 ‘ l00.00 0.78 [0.69, D.89]
Total events: 520 (Fibrate), 651 (Placebo)
Test for heterogeneity: Chi* =428, df =4(P=037),F=65%
Test for overall effect: Z =3.79 (P = 0.0001)
01 02 05 1 2 5 10
Favours Fibrate  Favours Placebo
Mortality
Study Treatment Control OR (random) Weight OR (random)
or sub-category nM i 95% Cl % 95% Cl
BIP (2000% 16171548 15271542 L& _83 1.06 [0.84, 1.34]
Frick (1993) 18/311 127317 1.68 1.65 [0.79, 3.47]
HHS (1887) 452051 47 fZ020 E_09 1.06 [D.&9, 1 &2]
LEADER (2002) 204783 195/785 17.80 1.07 [D.85, 1.34]
WA-HIT (1999) 198/1264 ZZOSLEET Z0.84 0.88 [0.72, 1.09]
FIELD (2005) 356,/4895 323/4%00 a7.75 1.11 [D.95, 1.30]
Total (95% CI) 10852 1024l 10000 1.05 [D0.95, 1.15]
Total events: 983 (Treatment), 944 (Control)
Test for heterogeneity: Chi* =456, df =5 (P =0.47), F=0%
Test for overall effect Z =096 (P =0.34)
01 02 05 1 2 5 10

Fawvours Fibrate

Favours Placebo



Bezafibrate Infarction Prevention Study

CUMULATIVE PROBABILITY OF PRIMARY ENDPOINT
Triglycerides < 200 mg/dl

RATE (%)
22

20
18

16

Patients Al Risk:

Placebo 1305
Bezaflibrate: 1307

TIME (Years)
1226 18s 1145
1226 1183

1150

(BIP)

CUMULATIVE PROBABILITY OF PRIMARY ENDPOINT
Triglycerides = = 200 mg/dl

RATE (%)
22

20
18
16
14
12
10

o N & O @

p=0.02

e Piacebo
= = PBezafibrate

Patienta Al Riak:

Placabo; 225
Bezafibrate: 234

2 3 A 5 (5]
TIME (Years)

2006 104 187 177 05

217 210 208 1212 20

Circulation. 2000;102:21-27




Fenofibrate Intervention and Event Lowering in Diabetes
(FIELD)

9795 participants aged 50-75 years, with type 2 DM, and no statin, TC 3.0-6.5 mmol/L and TC/HDL-C >
4.0 or TG 1.0-5.0 mmol/L

» placebo and a fenofibrate

« Follow-up over the 5 years

» End point: CHD death or non-fatal Ml

Cumuvlative risk (%)

157

10—

CHD events (non-fatal Ml plus CHD death)

= Placebo
— Fenofibrate

HR 0-89 (95% Cl 0-75-1-05), p=0-16

Numbers at risk

Placebo
Fenofibrate

4900
4895

| | | I | ]
g 6

1 2 3 4
4835 4741 4646 4547 2541 837
4837 4745 4664 4555 2553 850

Cumulative risk (%)

Total CVD events

15—
10—
5_
HR 0-89 (95% Cl 0-80-0-99), p=0-035
0 | | | | | |
0 1 2 3 4 5 6

Numbers at risk

Placebo
Fenofibrate

4900
4895

Time since randomisation (years)

4586
4604

4762
4771

4419
4669

4257
4305

2340
2370

750
775

Lancet 2005; 366: 1849-61



Effects on Cardiovascular Events according to ATP 111
Metabolic syndrome Criteria (FIELD)

Placebo (n=4900) Fenofibrate (n=4895)

n (%) total n (%) total HR (95% CI) p p for
CVD(%) CVD(%) value interactic
Increased Waist
yes 3320(67.8) 443(13.3) 3327 (68.0) 402 (12.1) —— 0.90(0.78,1.03) 0.119
no 1580(32.2)  240(15.2) 1568 (32.0) 210 (13.4) 0.87 (0.72,1.04) 0.135 0.777
TG 21.7 mmol/L
yes 2525(51.5) 388(15.4) 2568 (52.5) 349 (13.6) — 0.87 (0.75, 1.00) 0.057
no 2375(48.5)  295(12.4) 2327 (47.5) 263 (11.3) —_— 0.91(0.77,1.07) 0.263 0.704
Reduced HDLc
yes 2896(59.1)  437(15.1) 2924 (59.7) 379 (13.0) —_— 0.86 (0.75, 0.99) 0.030
no 2004(40.9) 246(12.3) 1971 (40.3) 233 (11.8) I 0.94 (0.79,1.12) 0.493 0.446
Hypertension
yes 4095(83.6)  612(14.9) 4086 (83.5) 550 (13.5) —_ 0.88 (0.79, 0.99) 0.034
no 805(16.4) 71 (8.8) 809(16.5) 62 (7.7) . 0.90 (0.64, 1.27) 0544 0914
MS criteria
yes 4103(83.7)  593(14.5) 4080 (83.4) 533 (13.1) —— 0.89 (0.79, 1.00) 0.052
no 797(16.3) 90(11.3) 815(16.6) 79 (9.7) . 0.88 (0.85,1.19) 0.375 0.910
TG 21.7 mmol/L
reduced HDLc
yes 1824 (37.2) 296 (16.2) 1886 (38.5) 264 (14.0) —_— 0.84 (0.71, 1.00) 0.044
no 3076 (62.8) 387 (12.6) 3009 (61.5) 348 (11.6) —c 0.92 (0.79,1.06) 024  0.468
TG 22.3 mmol/L
yes 1222 (24.9) 210(17.2) 1295(26.5) 173 (13.4) —_— 0.77 (0.63,0.94) 0.010
no 3678 (75.1)  473(12.9) 3600 (73.5) 439 (12.2) — 0.94 (0.83,1.07) 0.344 0.093
TG 22.3 mmol/L
reduced HDLc
yes 970 (19.8) 173 (17.8) 1044(21.3) 141 (13.5) —_— 0.73 (0.58, 0.91) 0.005
no 3930(80.2) 510(13.0) 3851(78.7) 471 (12.2) —_— 0.94 (0.83,1.06) 0.321 0.053
Any criteria 4900 (100) 683 (14.0) 4895 (100) 612(13.0) = 0.89 (0.80, 0.99) 0.032
0.5 1 1.5
favours favours
fenofibrate placebo

Diabetes Care 32:493-498, 2009



Effects of Combination Lipid Therapy in Type 2 DM
The ACCORD Study Group

A Primary Outcome
100+

20-
) i
S 30- ;
§ 10 Placebo Fenofibrate
i 60— ]
"g O+ 7T T T T T T
01 2 3 45 6 7 8
c |
. 40 P=0.32
©
g
o 204
) /,/_
0+ ] T I T T I T T

o
—
N
w
I
w1
N
~J
oo

Years
No. at Risk
Fenofibrate 2765 2644 2565 2485 1981 1160 412 249 137
Placebo 2753 2634 2528 2442 1979 1161 395 245 131

ACCORD; N Engl J Med 2010;362:1563-74.



Effects of Combination Lipid Therapy in Type 2 DM

The ACCORD Study Group

Subgroup

Overall

Sex
Female
Male

HDL cholesterol
<34 mg/d|
35-40 mg/dl
=41 mg/dl

Triglycerides
<128 mg/dl
129-203 mg/d|
>204 mg/dl

Triglyceride—HDL cholesterol
combination

Triglyceride =204 mg/dl and
HDL =34 mg/dl

All others
Race

Nonwhite
White

Fenofibrate

Placebo

% of events (no. in group)

10.52 (2765)

9.05 (851)
11.18 (1914)

12.24 (964)
10.12 (860)
9.08 (925)

9.88 (891)
10.50 (924)
11.13 (934)

12.37 (485)

10.11 (2264)

9.70 (856)
10.90 (1909)

11.26 (2753)

6.64 (843)
13.30 (1910)

15.56 (906)
9.47 (866)
8.99 (968)

11.29 (939)
9.86 (913)
12.84 (888)

17.32 (456)

10.11 (2284)

8.22 (388)
12.71 (1865)

Hazard Ratio (95% Cl)

0 1

Y

—
-

Fenofibrate Better

Placebo Better

P Value for
Interaction

0.01

0.24

0.64

0.06

0.09

ACCORD; N Engl J Med 2010;362:1563-74.




Japan EPA Lipid Intervention Study (JELIS)

* 18 645 patients with total cholesterol > 6-5 mmol/L
« Statin and 1800 mg of EPA or control

« Primary endpoint: sudden cardiac death, fatal and non-fatal myocardial infarction, and
other nonfatal events including unstable angina pectoris, angioplasty, stenting, or CABG

« Syear FU

Primary Prevention Secondary Prevention
2:0 1 12.0-
Control
= EPA
1.5 -
80 -
1.0 1
4-0 4
05 1
Hazard ratio: 0-82 (0-63-1.06) //’) Hazard ratio: 0-81 (0-657-0-998)
p=0-132 / p=0-048
0 T T T T 1 O‘ T T T T 1
0 1 2 3 4 5 0 1 2 3 4 5
Years Years
7478 7204 7103 6841 6678 6508 1841 1727 1658 1592 1514 1450
7503 7210 7020 6823 6649 6482 1823 1719 1638 1566 1504 1442

Lancet 2007; 369: 109098



Change rates (%)

Percentage Changes in Lipid Profile

(JELIS)

10 — Patients with
[1 Control >1-7 mmol/L
1 EPA ] All patients at registration

0
-10 —
20 — 4% vs 9%
p<0.0001
30 -
40 _ TC LDL-C HDL-C Triglyceride Triglyceride

Lancet 2007; 369: 109098



Schema of potential dose responses and time courses for
fish or fish oil intake

Relative strength of effect

Typical dietary
doses

500

Typical supplemental doses

1000 1500 2000
EPA + DHA intake (mg/d)

.-

2500

Time course to
Clinical effect alter clinical events

Antiarrhythmia Weeks

Triglyceride lowering Months to years

Heart rate lowering Months
BP lowering Months to years
Antithrombosis Weeks

JAMA. 2006:296(15):1885-1899.
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Lipoprotein Agarose Gel Electrophoresis

Origin p Pre-p «a

Baseline

After medication
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Type 11 Hyperlipoproteinemia

AR FHA AR
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Effect of Statins on HDL-C Levels

o -o-— Pravastatin [14]

( 0)20 ) —-8-— Simvastatin [14]
-8 Fluvastatin [14]
-8 Atorvastatin [14]
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Pharmacokinetic parameters of statins

Statin Pitavastatin  Atorvastatin  Fluvastatin  Lovastatin  Pravastatin Rosuvastatin  Simvastatin

Molecular weight 88| 1209 433.5 405 446.5 1001 418.15

Origin Synthetic Synthetic Synthetic Microbial Semi-synthetic Synthetic Semi-synthetic
(microbial origin) (microbial origin)

Racemic No No Yes No No No No

Prodrug No No No Yes No No Yes

Log P .49 [ .27 1.70 -0.84 -0.33 .60

Absorption (%) 80 30 98 31 37 50 65-85

Hepatic excretion (%) NA >70 68 =70 66 90 78-87

Bioavailability (%) >60 12 10-35 <5 17 20 <5

Effect of food on No Yes (4 13) Yes(L 15-25)  Yes (T50)  Yes (1 30) No No

bicavailability (%)

Protein binding (%) 96 >98 >98 96-98.5 43-54 88 =95

T 0.5-0.8 2.04.0 0.5-1.5 2.8 0.9-1.6 3 1.3-2.4

T, I 1-30 0.5-2.3 2.5-3.0 0.8-3.0 20 1.9-3.0

Renal excretion <2 2 6 30 60 0 13

50% inhibitory 6.8 15.2 17.9 2.7-11.1 55.1 12 18.1

concentration (nmol/L)

Lipid-lowering No Yes, active Yes, mainly Yes Yes, mainly No Yes

Metabolites inactive active

Range of dose (mg) -4 |0-80 20-80 |0-80 5-40 5-80 5-80

CYP isoforms CYP2C9 CYP3A4 CYP2C9 CYP3A4 CYP3A4 CYP2C9 CYP3A4

primarily involved Minimally Minimally Minimally

with metabolic pathway
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Trends In age-standardised mean total
cholesterol by region

income region of Australasia, North America, and

western Europe

—

Change=-0-19 mmol/L per decade (-0-28 to -0-11)

Central and eastern Europe and central Asia region

—

Change— 0-23 mmol/L per decade (-0-40 to -0-07)

B Women

High-income region of Australasia, North America, and
western Europe

—

Change=-0-21 mmol/L per decade (-0-31to -0-11)

Central and eastern Europe and central Asia region

_

Change=-0-24 mmol/L per decade (-0-43 to -0-06)

Sub-Saharan Africa region

Change=-0-09 mmol/L per decade (-0-28 to 0-12)

North Africa and Middle East region

Change- 0-05 mmol/L per decade (-0-23 to 015)

Sub-Saharan Africa region

-

Change=-0-14 mmol/L per decade (-0-36 to 0-08)

North Africa and Middle East region

Change=0-00 mmol/L per decade (-0-21to0 0-24)

South Asia region

Change=-0-08 mmol/L per decade (-0-32 to 0-18)

East and southeast Asia and Pacific region

Change 0-08 mmol/L per decade (-0-06 to 0-22)

South Asia region

Change=-0-03 mmol/L per decade (-0:30 to 0-27)

East and southeast Asia and Pacific region

—

Change=0-09 mmol/L per decade (-0-07 to 0-26)

Lati

n Americaand Caribbean region

Change=-0-05 mmol/L per decade (-0-24 to 0-15)

-
-
s
|

Change— 0-08 mmol/L per decade (-0-16 to 0-01)

-
|
|
|

Latin America and Caribbean region

Change=-0-03 mmol/L per decade (-0-25 to 0-21)

World

Change=-0-07 mmol/L per decade (-0-17 to 0-03)
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Myeloperoxidase

Anti-inflammatory Pro-inflammatory

JAm Coll Cardiol 2005;46:1792— 8



HDL Functions Other Than
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Anti-atherogenic Mechanisms of HDL

Cellular Cholesterol Efflux

3 Anti-
Reverse CholesterolTransport lnflzr;ltricﬁ;ory
Anti- \ ’
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acivy G LA o oxidative
2 activity
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thrombotic Anti-apoptotic
activity \ activity
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WOSCOPS

HPS

ASCOT

LIPID

CORONA

JUPITER

Combined

Statins And DM Risk

No. Statins /
Total (%)

No. Placebo /
Total (%)

57/2999 (1.9)
335/7291 (4.6)
154/3910 (3.9)
172/3970 (4.3)
100/1771 (5.6)

270/8901 (3.0)

1088/28842 (3.8)

82/2975 (2.8)
293/7252 (4.0)
134/3863 (3.5)
181/3967 (4.6)
88/1763 (5.0)

216/8901 (2.4)

994/28751 (3.5)

Study Estimate
(95% CI)

0.69 (0.49, 0.96)
1.14 (0.98, 1.33)
1.14 (0.90, 1.43)
0.95 (0.77, 1.16)
1.13 (0.86, 1.49)

1.25 (1.05, 1.49)

RR =1.06 (0.83,1.22) p=0.38

Statin Better

Statin Worse

10



HPS

ASCOT

LIPID

CORONA

JUPITER

Combined

Statins And DM Risk

No. Statins /
Total (%)

No. Placebo /
Total (%)

335/7291 (4.6)

154/3910 (3.9)

172/3970 (4.3)

100/1771 (5.6)

270/8901 (3.0)

1031/25843 (4.0)

293/7252 (4.0)
134/3863 (3.5)
181/3967 (4.6)

88/1763 (5.0)

216/8901 (2.4)

912/25776 (3.5) é

A 1 10
Statin Better Statin Worse

Study Estimate
(95% ClI)

1.14 (0.98

1.14 (0.90

0.95 (0.77

1.13 (0.86

1.25 (1.05

. 1.33)

. 1.43)

. 1.16)

. 1.49)

. 1.49)

RR = 1.13 (1.03, 1.23) p =0.008




Statins And DM Risk

n Statin Placebo or control OR(95% Cl) Weight (%)
Events  Rate Events  Rate
ASCOT-LLA? 7773 154 119 134 105 ' 114 (0-89-1-46)  7-07%
HPS? 14573 335 9-2 293 80 . | 1.15(0-98-135)  13-91%
JUPITER* 17802 270 16-0 216 12-8 E 1.26 (1-04-1-51)  11-32%
WOSCOPSS 5974 75 5-2 93 65 E 079 (0-58-110)  4-24%
LIPID® 6997 126 6-0 138 66 E 0-91(0-71-1.71) 6-53%
CORONA? 3534 100 209 88 185 g 114 (0-84-1.55)  4-65%
PROSPER® 5023 165 205 127 15-8 E 1-32 (1-03-1-69) 6-94%
MEGAB 6086 172 108 164 101 q 1.07 (0-86-1-35)  8-03%
AFCAPS/TEXCAPS®® 6211 72 4.5 74 4-6 0 E 0-98 (0-70-1-38) 3.76%
45t 4242 198 173 193 16-8 L i 1.03 (0-84-1-28) 8-88%
ALLHAT 6087 238 164 212 14.-4 E ] 1.15(0-95-141) 10-23%
GISSI HFs 3378 225 348 215 321 . 110 (0-89-135)  9-50%
GISSI PREVA® 3460 96 275 105 306 0-89(0-67-120)  4-94%
Overall (?=11-2% [95% Cl 0-0-50-2%]) <> 1.09 (1.02-1.17)  100%
O-IS 1.0 2!0

Lancet 2010; 375: 73542



Meta-regression of OR for CHD Relative to Absolute Difference
In LDL-C between Treatment vs Placebo or Usual care.

o ‘ ALLHAT
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Meta-regression of OR for Mortality Relative to Absolute
Difference in LDL-C between Treatment vs Placebo or Usual care.

AFCAPS
ASPEN ® & . SPARCL
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Am J Med. 2008 Jan;121(1):24

Effect of Statin on Stroke

M O rtal i ty Relative risk meta-analysis plot (random effects) Stro ke Relative risk meta-analysis plot (random effecls)

1.024 (0.855, 1.227) [ ] 0.852 (0.731, 0.994)
0.879 (0.830, 0.932) s o || 0. 844 (0.786, 0.907) . a0 2079
p 0.867 (0.715, 1.052) -t 0.731 (0.558, 0.959)
CARDS — 0.532 (0.314, 0.899)
CARDS = 0.735 (0.532, 1.015)
Mohiar 2.386 (0.115, 49.294)
Mohler R 2.375 (0.261, 20.094)
Stone 1.073 (0.068, 16.915)
Store 3.218 (0.135, 78.017) ALLIANCE — 0.903 (0.576, 1.416)
ALLIANCE - 0.959 (0.757, 1.214) GREACE 0,528 (0.237, 1.181)
GREACE — 0.575 (0.348, 0.957) 45 | 0.636 (0.443, 0.912)
48 - 0.712 (0.594, 0.853) cis * fexcluded)
cls — 0.242 (0.027, 2.138) HPS [ 0.765 (0.679, 0.862)
HPS [ ] 0.881 (0.823, 0.944) SCAT 0.571 (0.170, 1.925)
SCAT T+— 2.167 (0.838, 5.602) MAAS 0.487 (0.045, 5.326)
MAAS — 0.354 (0.115, 1.093) FamnbA * (excuded)
) ALERT e 1.314 (0.900, 1.818)
Petronio 0.324 (0.014, 7.702)
BCAP 0.605 (0.145, 2.513)
ALERT .- 1.038 (0.835, 1.291)
FLORIDA 2.075 (0.189, 22.753)
—t 0.660 (0.260, 1.678)
O'Rourke 1.685 (0.067, 37.645)
2642(0.131, 53,143 1.974 (0.179, 21.727)
—at 0.725 (0.477, 1.103) * (excluded)
3.059 (0.126, 74.510) —e 0.683 (0.483, 0.967)
- 0.917 (0.756, 1.112) 0.498 (0.092, 2.690)

— 0.747 (0.1€9, 3.298) - 0.827 (0.677, 1.009)

PHYLLIS

LIPID 0.785 (0.703, 0.876) 3.000 (0.123, 73.296)

PHYLLIS 3.000 (0.123, 73.296) PLAGE 0.196 (0.009, 4.090)
PLAC — 0.664 (0187, 2.262) Flisa 0.143 (0.007, 2,766}
PREVEND IT 1.742 (0.514, 5.807)

PMSG 0.143 (0.007, 2.769)
PROSPER - 1.038 (0.621, 1.313)

FREVEND IT — 1.078 (0.458, 2.336)
REGRESS 0.579 (0.139, 2.407)
PROSPER ] 0.081 (0.844, 1.141) WoSCOPS A 0.900 (0606, 1.536)
REGRESS — 0.689 (0.220, 2.154) ALLHAT-LLT - 0.907 (0.756, 1.090)
WOSCOPS 0.783 (0.610, 1.005) Sisst . 1,050 (0.562, 1.962)
ALLHAT-LLT | ] 0.987 (0.891, 1.094) Pes 0.917 (0.214, 3.920)
GISSI r 0.816 (0.607, 1.108) ATHEROMA 1,229 (0.336, 4.504)
pPCcS L— 2,037 (0.510, 8.141) Makuwchi H 0.199 (0.023, 1.681)
ATHEROMA 0.492 (0.045, 5.375) KLIS —4- 0.834 (0.539, 1.292)
Makuuchi - 0.542 (0.206, 1.428) MEGA - 0.827 (0.672, 1.196)
MEGA 0.714 (0.508, 1.005) ACAPS 0.097 (0.005, 1.636)
MARS - 0.336 (0.014, 8.169)

ACAPS 0.111 (0.014, 0.872)

CCAIT 3.018 (0.124, 73.553)
MARS R 2.016 (0.185, 21.949) \

AFCAPS 0.823 (0.406, 1.666)

CCAIT 1.006 (0. 143, 7.058)
i ¢ MUSASH-AMI % 1.544 (0.260, 9.160)
combined [random] 0.879 (0.830. 0.932) combined jrandom) A 0.844 0,786, 0:007)

T T T T ] o
odor 001 dide ds 7 2 5o 100 Y E— AR %

relative risk (95% confidence interval) relative risk (95% confidence interval)




Effects of Statins on Major Vascular Event

Events (% perannum) Unweighted RR (Cl) RR(Cl) per 1 mmol/L reduction in LDL-C

Statin/more Control/less

More vsless statin (five trials: 0-51 mmol/L LDL difference)

Non-fatal Ml 1175 (1:3%) 1380 (1-5%) + 0-85 (076-0-94) — 071 (0-58-0-87)
CHD death 645 (0-7%) 694 (0-7%) ——— 0-93(0-81-1.07) I S e R 0-85 (0-63-1-15)
Any major coronary event 1725 (1.9%) 1973 (2-2%) @ 0.-87 (0-81-0-93) ; 0.74.(0-65-0-85)
| p<0.0001 \IA/ p<0.0001
CABG 637 (07%) 731 (0-9%) —.— 086 (075-0.99) —_— 072 (0-55-0-95)
PTCA 1166 (1-3%) 1508 (1-8%) . 076(0-69-084) —m— 0-60 (0-50-071)
Unspecified 447 (0.5%) 502 (0-6%) ——r 0-87 (0-74-1-03) - e 078 (0-58-1.04)
Any coronary revascularisation 2250 (2:6%) 2741 (3-2%) q> 0-81(0-76-0-85) i 0-66 (0-60-073)
| p<0-0001 @ p<0-0001
Ischaemic stroke 440 (0-5%) 526 (0-6%) + 0-84(0-71-0-99) 4—-{7 0-69 (0-50-0-95)
Haemaorrhagic stroke 69 (0-1%) 57 (0-1%) —+—+——=p 121(076-191) : g 139 (0-57-3-39)
Unknown stroke 63 (0-1%) 80 (0-1%) 079 (0-51-121) <} I» 0-63 (0-24-1-66)
Any stroke 572 (0-6%) 663 (0.7%) q> 0.86 (0.77-0-96) : 0.74(0-59-0.92)
f p=0.009 <]> p=0.007
Five trials: any major vascular event 3837 (4-5%) 4416 (5-3%) ® 0-85 (0-82-0.89) \ 0.72(0.66-0.78)
! p<0:0001 @ p<0.0001
Statin vs control (21 trials: 1.07 mmol/L LDL difference) :
Non-fatal MI 2310 (0-9%) 3213 (1-2%) . i 071(0-66-076) . 074 (0-69-0.78)
CHD death 1242 (0.5%) 1587 (0-6%) - 078 (0-71-0-86) 0-80 (073-0-86)
Any major coronary event 3380 (1.3%) 4539 (1.7%) <I>‘ 0.73(0:70-0.77) @i 0.76(0.73-079)
3 p<0-0001 ' p<0.0001
CABG 816 (03%) 1126 (0-4%) . 071 (0-63-0-80) B 0.76 (0-69-0-83)
PTCA 601 (0-2%) 775 (0:3%) —m— 076 (0-66-0-87) —— 078 (0-69-0-89)
Unspecified 1686 (0-6%) 2165 (0-8%) B 077 (071-0.83) . B 0.76 (0.70-0-83)
Any coronary revascularisation 3103 (1-2%) 4066 (1.6%) Q\;} 0.75 (0:72-079) <DI 0.76(0-73-0-80)
! p<0-0001 ' p<0.0001
Ischaemic stroke 987 (0-4%) 1225 (0-5%) _-— 0-80 (0.72-0-89) —.— 0-80(0-73-0-88)
Haemorrhagic stroke 188 (0-1%) 163 (0-1%) i ———t—a—p 115(0:87-151) : - 110 (0-86-1-42)
Unknown stroke G55 (0-2%) 620 (02%) —%—.—— 0-88 (076-1.02) — 0-88 (0-76-1-02)
Any stroke 1730(07%) 2017 (0-8%) 3<]> 0.85 (0-80-0.91) i@ 0.85(0-80-0.90)
P<0-0001 p<0-0001
21 trials: any major vascular event 7136 (2-8%) 8934 (3.6%) @ 0.78 (0.76-0-81) <I> 0.79(0-77-0-81)
p<0-0001 p<0-0001
All 26 trials: any major vascular event 10973 (3-2%) 13350 (4.0%) @ 0.78 (0.76-0.80)

p<0.0001

B oo \ T 1 \ 1

I I I
<D 95% CI 05 075 1 125 15 05 075 1 125 15
“«— D —

Statin/more better Control/less better Statin/more better Control/less better

Cholesterol Treatment Trialists’ (CTT) Collaboration, Lancet 2010; 376: 1670-81



Effects of Statins on Major Vascular Event

LDL-C Events (% perannum) Unweighted RR (Cl) RR (Cl) per 1 mmol/L reductionin LDL-C
reduction
(mmol/L)
Statin/more Controlfless
More vs less statin i
PROVE-IT 065 406 (11-3%) 458 (13-1%) +_
TNT 062 889 (4-0%) 1164 (5-4%) ! [
IDEAL 055 938 (52%) 1106 (6:3%) _._ Trend: y?=12-4 [ S Trend: =37
SEARCH 039 1347 (3-6%) 1406 (38%) T (p=0-0004) = (p=0-05)
AtoZ 030 257 (7-2%) 282(81%) o <t ‘
Subtotal (5 trials) .51 3837/19829  4416/19783 <J> 0.85 (0-82-0-89) ® 0.72 (0.66-0.78)
(4-5%) (53%) p<0.0001 Pp<0.0001
Statin vs control ,
5555 177 555 (5-4%) 796 (8-2%) ——!
HPS 129 1511 (31%) 2043 (4-3%) B
ALLIANCE 116 254 (54%) 293 (6-4%) - —
CARDS 114 81(1:5%) 123(24%) 4— a1 «
JUPITER 1.09 105 (0-5%) 194(10%) - | ——
ASCOT-LLA 1.07 217 (1:3%) 307 (1-9%) — —
Past-CABG 107 79 (3:0%) 100 (3 8%) —_—
WOSCOPS 1.07 232 (1-5%) 318 (21%) — —
PROSPER 1.04 431 (49%) 495 (5:6%) —— -
CARE 1.03 433 (48%) 553 (63%) — = Trend: =32-3 —a— Trend: 1206
LIPID 1.03 936(41%)  1153(52%) . (p<0-0001) —— (p=0-4)
ASPEN 0.99 114 (27%) 136 (2:3%) - e
AURORA 099 362 (81%) 368 (8:3%) [ [
AFCAPS[TexCAPS 094 143 (0-8%) 201 (12%) m — -
LIPS 0-92 164 (6-9%) 195 (9.0%) _—
GISSI-HF 092 172 (22%) 174 (2-2%) Y A — |
4D 089 144 (9-0%) 162 (10-1%) —_—
ALERT 0-84 135 (27%) 140 (27%) ;
MEGA 0-67 102 (0-5%) 140 (07%) R S <
ALLHAT-LLT 054 758(3:3%) 812 (3.5%) | — -
GISSI-P 035 208 (5.4%) 231 (6:1%) L <
Subtotal (21 trials)  1.07 7136/64744  8934/64782 <[> 078 (0.76-0.81) D 0.79(0.77-0-81)
(2:8%) (3-6%) p<0.0001 Pp<0-0001
Overall (26 trials) 10973/84573  13350/84565 <1> 078 (0.76-0-80)
(3-2%) (4-0%) p<0:0001
Heterogeneity between statin vs control and more vs less:
- hefore taking account of LDL differences: y3=107 (p=0-001)
- after taking account of LDL differences: y’=4-5 (p=0-03)
- s5%or I T T 1 T T T ]
05 075 1 125 15 0-5 075 1 125 15
<]> 95 CI —_p +—
Statin/more better Control/less better Statin/more better Control/less hetter

Cholesterol Treatment Trialists’ (CTT) Collaboration, Lancet 2010; 376: 1670-81



Effects of Statins on Cause-specific Mortality

Events (% per annum)

Statin/more

Control/less

RR (Cl) per 1 mmol/L reduction in LDL-C

Vascular causes of death

CHD
Other cardiac
All cardiac

[schaemic stroke

Haemorrhagic stroke

Unknown stroke
Stroke
Other vascular

Any vascular

1887 (0-5%)
1446 (0-4%)
3333 (0:9%)
153 (0-0%)
102 (0-0%)
228 (0-1%)
483 (0-1%)
404 (0-1%)

4220 (1-2%)

Non-vascular causes of death

Cancer

Respiratory
Trauma

Other non-vascular
Any non-vascular

Unknown
Any death

—l- 99%or

<> ssna

1781 (0-5%)
224(0-1%)
127 (0-0%)
811 (0-2%)
2943 (0-8%)

479 (0-1%)
7642 (2-1%)

2281 (0-6%)
1603 (0-4%)
3884 (1-1%)
139 (0-0%)
89 (0-0%)

273 (0-1%)
501 (0-1%)
409 (0-1%)

][

0-80(0.74-0-87)
0-89 (0-81-0-98)
0-84 (0-80-0-88)
1.04 (0.77-1-41)
112(0.77-1:62)
0-85 (0-66-1.08)
0.96 (0-84-1.09)
0-98 (0-81-1-18)

4794 (13%) O 0-86 (0-82-0-90)
1798 (0-5%) — 099 (0-91-1-09)
237 (0-1%) O 0-88 (0.70-1.11)
127 (0-0%) o 0-98 (0-70-1-38)
832 (0-2%) —— 0-96 (0-83-1-10)
2994 (0-8%) <E> 0.97 (0-92-1.03)
539 (0-1%) ——t 0-87 (0.73-1.03)
8327 (2:3%) (I) 0.90 (0-87-0-93)
| | | |
0.5 0-75 1 1-25 1.5
< >

Statin/more better

Control/less better

Cholesterol Treatment Trialists’ (CTT) Collaboration, Lancet 2010; 376: 1670-81




Nonfatal or Fatal CAD

LDL-C and Nonfatal or Fatal CAD
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Prevention of CHD with Fibrate

Before HMG CoA Reductase Inhibitor

Mean TC Duration No. of All CHD Coronary
Difference(%o) (years) Subjects Death Death Event
Primary Prevention
Helsinki Heart Study 9.9 5 2051/2030 0 0 +
Gemfibrozil
WHO, Clofibrate 9 5.3 5331/5296 - 0 +
Follow-up 9.6 0 0
Secondary Prevention
Coronary Drug Project
Clofibrate 6.5 6.2 1103/2789 0 0 0
15 0 0 0
Newcastle, Clofibrate 11 5 244/253 +

+: Effective, 0: Ineffective, -: Adverse for Prevention of CHD



