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Global Mortality 2000:
Impact of Blood Pressure and Cholesterol
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What Is Normal Cholesterol?
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Relative risk of death (+ SD) from CHD by quartileso  f
baseline total cholesterol in 9021 Chinese people w ith 8-13 years’ follow-up.

Chen Z, et al. BMJ. 1991,303:276-282.




Coronary disease by usual SBP
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Increased Number of CV Events (M) in Patients
With Hypertension Plus Other CV Risk Factors

51i2'=
2901
128 =
64 -
32 A
165

=
@)
=
)
)
N’
O
=
®
ne
)
©
S
@)

Smoking

Blood
Pressure

L]

Diabetes

L]

4 Risk Factors

3 Risk Factors

>20-Fold Increase

OR (1.9 to 42.3)

[]

Risk'Factors: Smoking Diabetes: HIN  Lipids 1#2+3

(1

2.9

) (2)

2.4

Risk Ratio (2:6:32) (2427

© (4)

1.9 313 13,0
@.7-21) (28-38)  (10.7-15.8)

HTN = hypertension; MI = myocardial infarction; PS = psychosocial.
Reproduced with permission from Yusuf S, et al. Lancet. 2004;364:937-952.
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INDIVIDUAL GLOBAL CV RISK
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ASCOT Study design

19,257
hypertensive
patients

ASCOT-BPLA

PROBE

atenolol amlodipine + perindopril

bendroflumethiazide\ desiy

10,305 patients

TC < 6.5 mmol/L (250 mg/dL) ASIGOHELA

/ \
atorvastatin 10 mg Double-blin placebo

Investigator-lead, multinational
randomised controlled trial




ASCOT LLA: Patient Population
Risk Factor Profile

All patients in ASCOT have hypertension plus =3 risk factors for CHD

Hypertension : J 100
Age 2 55 years [} 84
Male [ 76

Microalbumin/proteinuria [ 62

Smoker

Family history of early coronary disease
Type 2 diabetes

Plasma TCHDL-C 26 | Basically primary prevention
Certain ECG abnormalities and no previous known CHD

LVH

Previous cerebrovascular events

Peripheral vascular disease

Patients With Risk Factor (%)

Sever PS, etal. J Hypertens. 2001;19:1139-1147.




ASCOT-LLA: Primary End Point:
Nonfatal M|l and Fatal CHD

Atorvastatin 10 mg Number of events 100
Placebo Number of events 154
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reduction
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Sever PS, Dahlof B, Poulter N, Wedel H, et al, for the ASCOT Investigators . Lancet. 2003;361:1149-58.




ASCOT-LLA: Secondary End Point:
Fatal and Nonfatal Stroke

Atorvastatin 10 mg Number of events 89
Placebo Number of events 121

127%
reduction

HR = 0.73 (0.56-0.96) P =0.0236
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Sever PS, Dahlof B, Poulter N, Wedel H, et al, for the ASCOT Investigators. Lancet. 2003;361:1149-58.




The Anglo-Scandinavian Cardiac Outcomes
Trial: 11-year mortality follow-up of the
lipid-lowering arm in the UK

Peter S. Sever*, Choon L. Chang, Ajay K. Gupta, Andrew Whitehouse, All-cause mu‘!a!w
and Neil R. Poulter, on behalf of the ASCOT Investigators
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Palecbo 2283 2191 2052
Alorvastatin 2317 2228 2021

European Heart Journal (2011) 32, 2525-2532




Impact of atorvastatin among older and younger
patients in the Anglo-Scandinavian Cardiac Outcomes

Trial Lipid-Lowering Arm

David J. Collier®, Neil R. Poulter®, Bjorm Dahlf®, Peter S. Sever®, Hans Wedel®,
Jan Buch®, Mark J. Caulfield® on behalf of the ASCOT Investigators

Table 1 Baseline characteristics

Patients aged =65 years Patients aged <65 years
Atorvastatin (n=2189) Placebo (n= 2258) Atorvastatin (n=2979) Placebo (n=2881)

Demographic and clinical characteristics _

Men, n {9b) 1780 (81.3) 1792 (79.4) 2409 (80.9) 2382 (82.7) &=

Age, years, mean (SD) 71.1 (4.1) 71.1 (4.0) 57.2 (5.6) 57.0 (5.7) ;’

White, n (%) 2105 (96.2) 2167 (96.1) 2784 (83.5) 2696 (93.6) e

Current smoker, n (30) 524 (23.9) 529 (23.4) 1194 (40.1) 1127 (39.1) =

Alcohol consumption, mean units/week, (SD) 6.9 (10.4) 6.7 (10.3) 8.8 (11.9) 9.3 (13.1) g

SBP, mean mmHg (SD) 168.2 (18.6) 168.2 (18.4) 161.2 (16.5) 161.1 (17.0) o

DBP, mean mmHg (SD) 92.3 (10.4) 92.2 (10.3) 97.0 (9.8) 97.2 (9.7) o

Heart rate, mean beats/min (SD) 69.8 (12.5) 70.2 (12.4) 72.4 (12.8) 73.1 (12.8) E

BMI, mean kg/m? (SD) 27.9 (4.4) 28.0 (4.3) 29.2 (4.9) 29.2 (4.7) E.

TG, mean mg/dl (SD) 210.9 (30.8) 211.8 (30.4) 212.4 (29.9) 2115 (30.2) S

LDL-C, mean mg/dl (SD) 132.8 (28.0) 134.2 (28.2) 133.0 (27.7) 132.1 (27.8) g

HDL-C, mean mg/dl (SD) 51.6 (14.4) 51.3 (13.6) 49.9 (13.9) 49.7 (13.8) (=1

Triglycerides, mean mg/dl (SD) 135.9 (68.7) 136.1 (64.9) 154.7 (88.5) 153.2 (85.0) g

Glucose, mean mg/dl (SD) 111.7 (37.8) 1135 (37.8) 111.7 (37.8) 111.7 (37.8) =

Creatinine, mean mg/dl (SD) 1.2 {0.2) 1.1 {0.2) 1.1 (0.2) 1.1 (0.2) L2}
Medical history 5

Previous stroke or TIA, n (%) 285 (13.0) 319 (14.1) 200 (6.7) 197 (6.8) @

Diabetes mellitus, i (%) 570 (26.0) 620 (27.5) 688 (23.1) 654 (22.7) E

LVH (on ECG or ECHO), n (%) 340 (15.5) 314 (13.9) 404 (13.6) 415 (14.4)

ECG abnomnalities (not LVH), n (%) 383 (17.5) 378 (16.8) 358 (12.0) 351 (12.2) {_’l}

Peripheral vascular disease, n (%) 155 (7.1) 142 (8.3) 106 (3.8) 111 (3.9)

Number of risk factors, mean (SD) 3.7 (09) 3.7 (0.9) 3.6 (0.8) 36(0.8) -35 | W Atorvastatin
Drug therapy & M Placsbo

No previous aniihyperiensive use, n (%) 378 (17.3) 387 (17.2) 643 (21.8) 609 (21.1)

Prior lipid-lowening therapy, n (%) 20 (0.9) 26 (1.2) 21 (0.7) 26 (0.9)

Aspirin use, n (%) 534 (24.4) 542 (24.0) 395 (13.3) 360 (12.5) -40 T T T T T T T 1

>=@byears <65 years 1= =65 years <65 years - 65 years < 65 years i =G5 years <65 years !

CVD, cardiovascular disease; ECHO, echocardiogram; HDL-C, high-density lipoprotein cholesterol; LDL-C, low-density lipoprotein cholesteral; LVH, left ventricular LDL-C ! HDL-C ! Total cholesteral ! Triglycerides |

hypertrophy; TC, total cholesterol; TIA, transient ischemic attack.

J Hypertens 2011; 29:592-599



Impact of atorvastatin among older and younger
patients in the Anglo-Scandinavian Cardiac Outcomes

Trial Lipid-Lowering Arm

David J. Collier®, Neil R. Poulter®, Bjorm Dahlf®, Peter S. Sever®, Hans Wedel®,
Jan Buch®, Mark J. Caulfield® on behalf of the ASCOT Investigators
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Rosuvastatin to Prevent Vascular Events in Men and Women

with Elevated C-Reactive Protein

Characteristic
Age —yr
Median
Interquartile range
Fernale sex — no. (%)
Race arethnic group— no. ()1
White
Black
Hispanic
Other ar unknown
Body-mass indexj
Median
Interquartile range
Blood pressure — mm Hg
q Systalic
Median
Interquartile range
Diastolic
Median
Interquartile range
Current srmoker — no. (36)
Family history of premature CH D — no. (7) §
Metabolic syndrome— no. (%)9
Aspirin use — no. (%)
High-sensitivity C-reactive pratein — mg/liter|
Median
Interquartile range
LOL chaolesteral — mgjdl
Median

Rosuvastatin

(N=8501)

66.0
60.0-71.0
3426 (38.5)

6358 (71.4)

1100 (12.4)

1121 (12.6)
322 (3.6)

28.3
25,3-32.0

134
124-145

20
75-87
1400 (15.7)
997 (11.2)
3652 (41.0)
1431 (16.6)

4.2
2.8-7.1

108

Placeba
(N=8201)

66.0
60.0-71.0
3375 (37.9)

6325 (71.1)

1124 (12.6)

1140 {12.8)
312 {3.5)

28.4
25.3-32.0

134
124-145

20
75-87
1420 (16.0)
1048 (11.8)
3723 (41.8)
1477 (16.5)

4.3
2.8-7.2

108

NEJM 2008:359:2195



Rosuvastatin to Prevent Vascular Events in Men and Women
with Elevated C-Reactive Protein
Paul M Ridker, M.D., Eleanor Danielson, M.LA., Francisco A.H. Fonseca, M.D., Jacques Genest, M.D.,
Antonio M. Gotto, Jr, M.D., John J.P. Kastelein, M.D., Wolfgang Koenig, M.D., Peter Libby, M.D.,

Alberto ). Lorenzatti, M.D., Jean G. MacFadyen, B.A., Barge G. Nordestgaard, M.D., James Shepherd, M.D.,
James T. Willerson, M.D., and Rebert J. Glynn, Sc.D., for the JUPITER Study Group*

We randomly assigned 17,802 apparently healthy men and women with low-density
lipoprotein (LDL) cholesterol levels of less than 130 mg per deciliter (3.4 mmol per
liter) and high-sensitivity C-reactive protein levels of 2.0 mg per liter or higher to
rosuvastatin, 20 mg daily, or placebo

Table 3. Qutcomes According to Study Group.

Rosuvastatin Placebo
End Point (N=8901) [N=8901)

Mo. of Rate per Mo. of Rate per
Patients 100 person-yr Patients 100 person-yr

Primary end point 142 077 251 1.36 0.56 (0.46-0.69)
Monfatal myocardial infarction 22 012 62 0.33 0.35 [0.22-0.58)
Any myacardial infarction 31 0.17 68 0.37 0.46 (0.30-0.70)
Monfatal stroke 30 0.1% 38 .31 0.52 [0.33-0.80)
Any stroke 33 0.18 64 0.34 0.52 (0.34-0.79)
Arterial revascularization 7l 0.38 071 0.54 [0.41-0.72)
Hospitalization for unstable angina 16 0.09 0.14 0.59 (0.32-1.10)

Arterial revascularization or hospitalization 76 077 0.53 [0.40-0.70)
for unstable angina

Myocardial infarction, stroke, or confirmed a3 : 0.85 0.53 (0.40-0.69)
death from cardiovascular causes

Death from any cause
Death on known date : 0.21 (0.67-0.98) 0.03

Any death : @ 0.80 (0.67-0.97)  0.02

N Engl J Med 2008;359:2195-207




Rosuvastatin to Prevent Vascular Events in Men and Women
with Elevated C-Reactive Protein

Paul M Ridker, M.D., Eleanor Danielson, M.LA., Francisco A.H. Fonseca, M.D., Jacques Genest, M.D.,
Antonio M. Gotto, Jr, M.D., John J.P. Kastelein, M.D., Wolfgang Koenig, M.D., Peter Libby, M.D.,
Alberto ). Lorenzatti, M.D., Jean G. MacFadyen, B.A., Barge G. Nordestgaard, M.D., James Shepherd, M.D.,
James T. Willerson, M.D., and Rebert J. Glynn, Sc.D., for the JUPITER Study Group*

P Value for
Hazard Ratio (95% CI) Interaction

0.80

Race or ethnic group
White
Monwhite
Geographic region
United States or Canada
Other
Hypertension
Yes
Mo
Family history of CHD
Tes
Mo
BMI
=250
250-239
=30.0
Metabolic syndrome

Yes
Mo
Framingham risk score
=10%
=10%
ATP-1 risk factor
o
=1
Time of event
=74 mo
=24 mo
All participants

N Engl J Med 2008;359:2195-207




Do Statins Reduce Blood Pressure?
A Meta-Analysis of Randomized, Controlled Trials

Pasquale Strazzullo. Sally M. Kerry. Antonio Barbato, Marco Versiero.,
Lanfranco D’Elia, Francesco P. Cappuccio

(top) | Effect (95% CI) (bottom) | Effect (95% CT)
I
Studies with SEP~130 mm Hg 1 Studics with DBP=80 mm Hg l
Bak (11908 1= 1.90 (-4 78_% 58 Bak (1),1998 1.10 (-2.07, 4
Hak —E— 2300841, 421‘; Bak Ez}:m -1_m(;-4_11, zﬂr}
Ballﬂshﬂfnr 2005 B -10.040 (921 T8 1.78) Balletsholer, 2005 = 500 (-11.30, 1.30)
B‘-‘- ﬁg&é%g — % L ] De Rosa( 13,2003 — sl -2.00 {-7.25, 3.25)
De Feomel A ”- o 39} Dic Rosa(2), 2003 ﬁt_ 2,00 (-7.14, 3.14)
Gioriosn, 1999 = -7.00 (-10.03; -39 Barier 2001 | A0 2.
Tommel, 1992 a—1 800 (-25 49 9.4 Glonoso, 1999 = 4,00 (608, -1.92)
Mmmivqﬁw =1 -4.90 (-7.16, -2.64 mﬂmni.'f'g%m o —f 500 Elz 52,315,[553?;
[ el - =400 (-19,12, 11,12 - =l = b L.
EI'CEJI_ in, 1994 IE nmg 14, ?1?'14 '?1]] g)‘&mgg?-t Y ?'%‘%}%F{Eﬂ
Strarmicky, 0.50 {-4.04, 5.04) traznicky, B 00 (-2, i
Subiotal f.::{ -4.00 (-5.81, -2.18) Subtotal -:ll:- -1.24 (-3.57, 0.10)
Jenkins, 2003 = 5.20(-2.67, 13.07) MeDowell, 1951 e = l 5,00 (-14.52, 2.52)
Kaol, 1995 —E— 3.00 {-4.34, 10,34 Jenkins, 2003 _*,_ -0.90 (6,18, 4.38)
Lee, 2002 -I.mt(;-e‘:_:r 4.52 1995 1.00 (3,40, 5.40)
Nakamura, 2001 6,00 (-12.97, 0.97) paL L g by e
uigg2001 1BGE 1 Nakamurs 2001 == 200(726,3.26
onolo, & L =200 (-7, ]
Shige,2001 1.00 (-1.95, 3.95)
iulf":*m R.: ted F} 0.0 ¢1.91, 1.96) Tonolo,1997 %E -00,50 (-1 80, 0.80)
started at same ime as statin -0.46 (-1.47, 0.56)
Fogari, 2004 +t 4200727, .113) bz i
Koh, 2004 I—8a— 5.00 (0,15, §.85) ATTT Rx started at same time as statin =)
Fogari, 2004 -3.40 (4,72, -2.08)
Subtotal — 0.20 (-8.51, 9.21) Koh.2004 || —a— .00 (0.9, 7.04)
Overall <!I=' -1.94 (-3.77, -0.12) Subtotal e 0.17 (-7.08, 7.42)
[ I ]
Crverall L -0,90 (-1.97, 0.16)
=25 ] 25

Intervention elfect 15 0 15

Intervenbon eiTect

Hypertension. 2007;49:792-798



Statin Use and Risk of Diabetes Mellitus
in Postmenopausal Women
in the Women'’s Health Initiative

_ . . Table 1. Characteristics of 153 840 Study Participants, Women's Health Initiative?
Annie L. Culver, BPharm; Ira S. Ockene, MD; Raji Balasubramanian, ScD; Barbara |
Deidre M. Sepavich, MBA; Jean Wactawski-Wende, PhD; JoAnn E. Manson, MD, Drl = 2
Simin Liu, MD, ScD; Philip A. Merriam, MSPH; Catherine Rahilly-Tierny, MD, MPL | - -Eugun) f;‘f':;’;;f; "1:_-811‘:;0%85?5 stk
Jeffrey S. Berger, MD, MS: Judith K. Ockene, PhD, MEd, MA; J. David Curb, MD; Yu = i =
Age,y 6317 (7.25) 65.66 (6.48) 62.98 (7.27) <001
BMI 27.77 (5.81) 28.56 (5.32) 27.70 (5.84) =<.001
Dietary variable
Energy intake, kcal/d 1625.24 (711.56) 1541.81 (690.42) 1631.56 (712.75) <001
Carbohydrate, % of energy 50.24 (0.37) 5049 (3.34) 50.21 (0.36) .00
Protein, % of energy 16.71 (3.24) 17.06 (3.31) 16.68 (3.20) 004
Fat, % of energy 32.53 (8.39) 30.79 (8.37) 32.66 (8.38) 81
Saturated fat, % of energy 10.84 (3.33) 9.94 (3.15) 10.91 (3.34) <.001
Trans fat, g/d 499 (3.22) 402 (3.08) 431 (3.23) .00
Fiber, g/d 15.88 (7.14) 15.63 (7.07) 15.90 (7.14) 18
161808 Total Alcohol intake, g/d 5.32 (10.58) 4.47 (9.44) 5.38 (10.65) <001
] Physical activity
Minutes of recreational physical activity per week® 183.40 (180.53) 177.50 (167.28) 183.86 (181.52) <001
7968 Excluded Categorical variable, No. (%}
7169 Women witr_l self-reported Race/ethnicity
s E{'::;:ﬁ';:fm — Asian or Pacific Islander 3022 (2.56) 401 (371) 3521 (2.47) <001
B African American 12772 (8.32) 862 (7.97) 11910 (8.35)
2 Women missing medication Hispanic/Latino 5978 (3.90) 322 (2.98) 5656 (3.96)
at baseling European American, not of Hispanic origin 12 8458 (83.71) 9065 (83.87) 119393 (83.69)
651 Women used cerivastatin Education
] ~High school 7711 (5.08) 651 (6.05) 7060 (4.97) .00
High school/GED 25955 (17.0) 2241 (20.83) 23714 (16.71)
| 153840 inciuded tor the anatyses | ~High school, <4y college 57740 (37.81) 4205 (39.08) 53535 (37.72)
| =4y college 61285 (40.14) 3663 (34.04) 57622 (40.60)
Smoking status
I 1 Never 77364 (50.94) 5178 (48.48) 72186 (51.13) <.001
10834 Women taking a statin 143006 Women not taking a statin Former 63893 (42.07) 4858 (45.49) 59035 (41.81)
medication (7.04%) medication {92 96%) Current 10605 (6.98) 644 (6.03) 9961 (7.06)
Hormone therapy use
Never 49198 (32.94) 3654 (34.42) 45544 (32.83) <.001
1076 Self-reported treated DM (9.83%) | ‘ 9166 Self-reported treated DM (6.41%) ‘ Former 34430 (23.05) 2633 (24.80) 31797 (22.92)
Current 65720 (44.0) 4330 (40.78) 61390 (44.25)
Family history of DM
Figure. Flowchart for statin users and diabetes mellitus (DM) analyses using Yes 47329 (30.93) 3653 (33.91) 43676 (30.70) =.001
data sets from the Women's Health Initiative. No 98686 (64.48) 6599 (61.26) 92087 (64.73)
Type of statin medication use at baseline
Lovastatin 2957 (27.29) 2057 (27.29) NA NA
Simvastatin 3282 (30.29) 3282 (30.29) NA NA
Fluvastatin 1316 (12.15) 1316 (12.15) NA NA
Atorvastatin 830 (7.74) 839 (7.74) NA NA
Pravastatin 2440 (22.52) 2440 (22.52) NA NA

Arch Intern Med. 2012;172(2):144-152



Statin Use and Risk of Diabetes Mellitus
in Postmenopausal Women
in the Women’s Health Initiative

Annie L. Culver, BPharm; Ira S. Ockene, MD; Raji Balasubramanian, ScD; Barbara C. Olendzki, RD, MPH;
Deidre M. Sepavich, MBA; Jean Wactawski-Wende, PhD; JoAnn E. Manson, MD, DrPH; Yongxia Qiao, MD;
Simin Liu, MD, S5¢D; Philip A. Merriam, MSPH; Catherine Rahilly-Tierny, MD, MPH; Fridtjof Thomas, PhD;
Jeffrey S. Berger, MD, MS; Judith K. Ockene, PhD, MEd, MA; J. David Curb, MD; Yunsheng Ma, MD, PhD

Patients, Cases of Age- and Multivariate-Adjusted

Variable No. Mew-Onset DM Unadjusted HR  Race/Ethnicity-Adjusted HR?® HRE
Taking statin medications at baseline

Yes 10834 1076 (9.93) 1.7 (1.61-1.83) 1.69 (1.58-1.80)

No 143 006 9166 (6.41) 1 [Refersnce] 1 [Reference]
Years of statin medication use

<10 3614 360 (9.96) 1.74 (1.57-1.94) 1.71 (1.54-1.90) 1.46 (1.30-1.64)

1.0-29 3650 365 (10.00)  1.72 (1.55-1.91) 1.67 (1.51-1.86) 1.42 (1.26-1.59)

=30 3570 351 (9.83) 1.68 (1.51-1.87) 1.68 (1.51-1.87) 1.57 (1.40-1.77)

Nonuser 143 006 9166 (6.41) 1 [Reference] 1 [Reference] 1 [Reference]
Type of stafin medications at baseline

Lovastatin

Yes 2949 281 (9.53) 1.52 (1.35-1.71) 151 (1.33-1.70) 1.35(1.19-1.55)

Other statins 7885 795 (10.08)  1.85(1.72-1.99) 1.82 (1.69-1.97) 1.56 (1.43-1.69)

Nonuser 143 006 0166 (6.41) 1 [Reference] 1 [Reference] 1 [Reference]
Simvastatin

Yes 3247 310 (9.55) 1.71 (1.52-1.92) 1.72 (1.53-1.93) 1.41 (1.25-1.61)

Other statins 7587 766 (10.10)  1.77 {1.64-1.81) 1.73 (1.61-1.87) 1.54 (1.41-1.67)

Nonuser 143006 9166 (6.41) 1 [Reference] 1 [Reference] 1 [Reference]
Fluvastatin

Yes 1313 145(11.04)  1.99 (1.69-2.35) 1.90 (1.61-2.24) 1.61(1.35-1.92)

Other statins 9521 931 (9.78) 1.72 (1.60-1.84) 1.71 (1.59-1.83) 1.48 (1.37-1.60)

Nonuser 143006 0166 (6.41) 1 [Reference] 1 [Reference] 1 [Reference]
Aforvastatin

Yes 839 79(9.42) 1.99 {1.58-2.49) 1.99 (1.58-2.49) 1.61 (1.26-2.06)

Other statins 9995 997 (9.97) 1.74 (1.63-1.86) 172 (1.61-1.84) 1.49 (1.39-1.61)

Nonuser 143006 9166 (6.41) 1 [Reference] 1 [Reference] 1 [Reference]
Pravastatin

Yes 2423 256 (10.57)  1.87 (1.65-2.13) 1.83 (1.61-2.07) 1.63 (1.43-1.87)

Other statins 8411 820 (9.75) 1.71 (1.59-1.84) 1.70 (1.58-1.83) 1.46 (1.34-1.58)

Nonuser 143006 9166 (6.41) 1 [Reference] 1 [Reference] 1 [Reference]
Potency of statin at baseline

Low potency: lovastatin, fluvastatin 6701 682 (10.18)  1.68 (1.56-1.82) 1.64 (152-1.78) 1.48 (1.36-1.61)

and pravastatin
High-paotency: simvastatin and atorvastatin 4133 304 (9.53) 1.74 (1.58-1.93) 1.75 (1.58-1.93) 1.45 (1.36-1.61)
Nonuser 143006 0166 (6.41) 1 [Reference] 1 [Reference] 1 [Reference]

Abbreviations: HR, hazard ratio; PH, proportional hazards.
3The HRs were estimated from Cox PH models adjusting for age and race/ethnicity.
5The HRs were estimated from Cox PH models, adjusting for age, race/ethnicity, education, cigarette smoking, BMI, physical activity, alcohol intake, energy
intake, family history of DM, hormone therapy use, study arms, and self-report of cardiovascular disease at baseline.

Arch Intern Med. 2012;172(2):144-152



Statins and risk of incident diabetes: a collaborative
meta-analysis of randomised statin trials
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Risk of Incident Diabetes With Intensive-Dose
Compared With Moderate-Dose Statin Therapy

A Meta-analysis

Figure 2. Meta-analysis of New-Onset Diabetes and First Major Cardiovascular Events in 5 Large Trials Comparing Intensive-Dose to

Moderate-Dose Statin Therapy
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Data marker size indicates relative weight of the studies; OR, odds ratio; and Cl, confidence interval.
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Statins, Risk of Diabetes, and
Implications on Qutcomes in the General Population

Kang-Ling Wang, MD,*+ Chia-Jen Liu, MD,T Tze-Fan Chao, MD,T# Chi-Ming Huang,
Cheng-Hsueh Wu, MD,tF Su-Jung Chen, MD, 1+ Tzeng-Ji Chen, MD, PHD,§|
Shing-Jong Lin, MD, PHD,*139 Chemn-En Chiang, MD, PHD*+9#

Taipei, Taiwan

During the median follow-up of 7.2 years (interquartile range: 6.1 to 8.7 years),
there were 5,754 cases of incident diabetes. Kaplan-Meier curves suggested
statin use increased the hazards of diabetes occurrence (HR: 1.15;

95% Cl: 1.08 to 1.22; p 0.001).
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ESH 2009

The benefit of combining a statin with antihypertensive freatment in hypertensive
patients was well established by the ASCOT-LLA study, as summarized in the 2007
ESH/ESC guidelines.

The negative results obtained with another statin in the ALLHAT study can be
attributed to insufficient lowering of total cholesterol (11% in ALLHAT as compared
with 20% in ASCOT).

The beneficial effect of statin administration to patients without previous
cardiovascular events has been sirengthened by the findings of the JUPITER study,
showing that lowering LDL-cholesterol by 50% in patients with baseline values less
than 130 mg/dl (3.4 mmol/l), but elevated C-reactive protein (CRP), reduced
cardiovascular events by 44%.

In conclusion, the recommendation given in the 2007 guidelines to consider statin
therapy in hypertensive patients who have an estimated 10-year risk of
cardiovascular events more than 20% can be reconfirmed, but the JUPITER study
suggests that statin benefits can be observed also in patients with elevated CRP and
at moderate cardiovascular risk (about 15% cardiovascular events in 10 years).
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Aspirin in the primary and secondary prevention of vascular
disease: collaborative meta-analysis of individual participant data
from randomised trials

Antithrombotic Trialists' (ATT) Collaborationt”

Antithrombotic Trialists’ (ATT) Collaboration: colin.baigent@ctsu.ox.ac.uk
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Events (% per year) Ratio (C1) of yearly event rates

Allocated Adjusted Aspirin:control
aspirin control
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Ewvents (% per year) Ratio (Cl) of yearly event rates
Allocated Adjusted Aspirin:control
aspirin control
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Rate ratios (95% CI) associated with risk factors for selected outcomes in people with no known vascular disease in
primary prevention trials

Major coronary event Probably ischaemic stroke Haemorrhagic stroke Major extracranial bleed

Age (per decade)
Male sex *
Diabetes mellitus

Current smoker

Mean blood
pressure (per 20

mm Hg)'

Cholesterol (per
1 mmol/L)

Body-mass index

(per 5 kg/m™)

184 (1-74-1-95)
2:43 (1:94-3-04)
2:66 (2:28-3-12)
2:05 (1-85-2-28)
173 (1-59-1-89)

1118 (1-12-1-24)

109 (1-03-1-15)

2-46 (2-27-2-65)
1-44 (1-14-1-82)
2:06 (1-67-2-54)
2:00(1-72-2-31)
2:00 (1-77-2-28)

1-02 (0-95-1-09)

1-06 (0-98-1-14)

1-59 (1-33-1-90)
111 (0-52-2-34)
1-74 (0-95-317)
2-18 (1-57-3-02)
2-18 (1-65-2-87)

0-90 (0-77-1-07)

0-85 (0-71-1-02)

2:15 (1:93-2:39)
199 (1-45-2.73)
155 (1-13-2+14)
1-56 (1-25-1:94)
1-32 (1-09-1:58)

0-99 (0-90-1-08)

1-24 (1-13-135)

&
Analyses are stratified by trial. The relevance of male sex can therefore be assessed only in the two trials that included both men and women, so the 95%

CIs for 1t are wide, particularly for stroke.

Mean of systolic and diastolic blood pressure. Associations with measured values are not corrected for the effects of regression dilution.

Lancet 2009;373:1849



Benefit and harm of low-dose aspirin in well-treated
hypertensives at different baseline cardiovascular risk
Alberto Zanchetti?, Lennart Hansson®, Bjorn Dahlof®, Stevo Julius®,
Joél Ménard®, Ingrid Warnoldf, Hans Wedel9, on behalf of

the HOT Study Group™

Table 2 Effects of aspirin on all myocardial infarctions

Events/1 000

Event (n) patient-years Absolute risk
reduction/1000 Relative risk

Risk group Aspirin Placebo Aspirin Placebo patient-years (95% CI) NMT (95% Cl)
All patients B2 127 2.3 3.6 1.3 0.64 (0.49 -0.85) 208 (128 -555)
High to very high risk 50 78 2.8 4.5 1.6 0.64 (0.45-0.91) 167 (94-771)
Medium risk 32 49 1.8 2.8 1.0 0.65 (0.42 -1.01) 276 (136 -
SBP = 180 mmHg 23 41 3.1 5.2 2.9 0.59 (0.35-0.98) 125 (65-2194)
SBP 160 to < 180 mmHg a1 62 2.1 3.4 1.2 0.64 (0.43-0.94) 290 (117 -1756)
SBP < 160 mmHg 18 24 2.1 2.7 0.6 0.77 (0.42-1.41) 423 (129 — )
DBP = 107 mmHg 21 35 1.9 3.2 1.4 0.58 (0.34-1.00) 199 (100 -42404)
DBP 104 to < 107 mmHg 25 46 2.4 4.5 2.1 0.53 (0.32-0.886) 128 (73-513)
DEP < 104 mmHg 36 46 2.7 3.3 0.6 : ) 434 (141 -
Serum creatinine = 1.3 mg/d| 3 21 1.2 8.4 7.2 0.14 (0.04-0.48 38 (25-81)

NMNT, number needed to treat for the average duration of the trial (3.8 years) to prevent a myocardial infarction; Cl, confidence interval; SBP, systolic blood pressure;

DBP, diastolic blood pressure.

J Hypertens 2002; 20:2301-2307



Benefit and harm of low-dose aspirin in well-treated
hypertensives at different baseline cardiovascular risk
Alberto Zanchetti?, Lennart Hansson®, Bjorn Dahlof®, Stevo Julius®,
Joél Ménard®, Ingrid Warnoldf, Hans Wedel9, on behalf of

the HOT Study Group™

Table3 Effects of aspirin on fatal and non-fatal major bleeding
Events/1000
Event (n) patient-years Absolute risk
increase/1000 Relative risk
Risk group Aspirin Placebo Aspirin Placebo  patient-years (95% CI) NNH (95% CI)
All patients 127 77 3.6 2.2 1.4 1.65 (1.24-2.19) 188 (121-425)
High to very high risk 75 52 4.3 3.0 1.3 1.45 (1.01-2.068) 205 (105-4881)
Medium risk 52 25 28 1.4 1.5 2.08 (1.29-3.35) 174 (107-476)
SBP = 180 mmHg 36 27 4.8 3.4 1.4 1.41 (0.86—-2.32) 194 (79-x)
SBP 160 to < 180 mmHg 68 a5 3.6 1.8 1.7 1.88 (1.25-2.89) 160 (98-430)
SBP < 160 mmHg 23 15 2.6 1.7 1.0 1.58 (0.82-3.02) 277 (114-x)
DBP = 107 mmHg 41 28 3.7 2.7 1.0 1.38 (0.86-2.22) 263 (107-x)
DBP 104 to < 107 mmHg 41 19 3.9 1.8 2.0 2.10 (1.22-3.62) 132 (77-450)
DBP < 104 mmHg 45 28 3.3 2.1 13 1.62 (1.01-2.58) 211 (107-6685)
Serum creatinine = 1.3 mg/dl 15 10 6.0 4.0 2.0 > 134 (46 -x)

MNMNH, number needed to treat (harm) for the average duration of the trial (3.8 years) to cause a major bleed; Cl, confidence interval; SBP,

systolic blood pressure; DBP, diastolic blood pressure.

J Hypertens 2002; 20:2301-2307



Benefit and harm of low-dose aspirin in well-treated
hypertensives at different baseline cardiovascular risk
Alberto Zanchetti?, Lennart Hansson®, Bjorn Dahlof®, Stevo Julius?,

Joél Ménard®, Ingrid Warnoldf, Hans Wedel9, on behalf of

the HOT Study Group™

Events/1000 patient years

RR 0.55 RR 0.14 RR 0.64 RR 0.55 RR 0.61 RR 1.50
(0.37-0.81)| [(0.04-0.48)[ |(0.36-1.16) [(0.31-0.98)| |(0.40-0.95)| |(0.67-3.34)
P = 0.003

7 b ASA
7 FZPlacebo

Major
CV events

peassied

Il MI

All stroke

CV
mortality

Total
mortality

Major
bleeds

Effects of aspirin (ASA) in patients with high serum creatinine. Events in patients randomized to ASA or placebo, with baseline serum creatinine
= 1.3 mg/dl (= 115 pmol/l). On the vertical axis, events per 1000 patient-years. RR, relative risk (95% confidence intervals); CV, cardiovascular; MI,

myocardial infarction.

J Hypertens 2002; 20:2301-2307



Aspirin Is Beneficial in Hypertensive Patients
With Chronic Kidney Disease

Major cardiovascular events Myocardial |nfarction
A Post-Hoc Subgroup Analysis of a Randomized Controlled Trial
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Aspirin Is Beneficial in Hypertensive Patients

With Chronic Kidney Disease
A Post-Hoc Subgroup Analysis of a Randomized Controlled Trial

Table 2

Events Prevented and Caused by Aspirin Therapy for Every
1,000 Patlents Treated According to eGFR Category

eGFR, mi/min/1.73 o2

=60 45-59 <45 Overall

Events prevented by aspirin therapy

Major cardiovascular events 3{—3toB) 8({—T1to22) TE (31 to 121) &6(0to11)

Myocardial infarctions 4 (D to B) 10 (—1to 20) 40(7to 72) 6 (2 to 10)

Stroke -1{—51to2) 0{—11t010) 40 (11 to B69) (-3t 4)

Cardiovascular mortality —-1({-5to03) 2(—8to11) 40(6to 74) 1(-3tod)

Total mortality 0(—5to5) 4(—9tol17) 54 (7 to 100) 2(—3toT)
Events caused by aspirin therapy

Major bleeding 4(1to 8) 4(—2to 10) 27 {—1to b5) 6(3to8)

Minor bleeding 4(1to8) 12{3toc 21) 12 (—B8to31) 6 (2 to9)

Any bleeding B({3to12) 16 (5to 27) 39(5t0 72) 10 (6 to 14)

Values are absolute risk change {95% confidence Interval) per 1,000 patlents treated for an average of 3.8 years.

aCGFR = estimated gomerular Miration rate.

J Am Coll Cardiol 2010;56:956—-65



The prevention of progression of arterial disease and
diabetes (POPADAD) trial: factorial randomised placebo
controlled trial of aspirin and antioxidants in patients with
diabetes and asymptomatic peripheral arterial disease

Composite end point
Death from coronary heart disease or stroke

Eligible patients (n=1670)

I—- Refused to participate (n=394)

Randomised (n=1276)
]

25

20

f

Aspirin plus
antioxidant (n=320)

!

Follow-up in 2006
(n=260)

Died (n=56)

Lost to follow-up
(n=3)

Withdrew consent
(n=1)

Aspirin plus Placebo plus Placebo plus 15
placebo (n=318) antioxidant (n=320) placebo (n=318)
Follow-upin 2006 Follow-up in 2006 Follow-upin 2006 10
(n=279) (n=260) (n=275)
Died (n=38) Died (n=59) Died (n=42)
Lost to follow-up Lost to follow-up Lost to follow-up 5
(n=1) (n=1) (n=1)
Withdrew consent Withdrew consent Withdrew consent
(n=0) (n=0) (n=0)

! ! !

Proportion of patients with events (%)

Numbers at risk for composite end point

Aspirin 638 599
No aspirin 638 590

Aspirin No aspirin

Time (years)

399 48

381 48

BMJ 2008;337:a1840



Aspirin for primary prevention of cardiovascular events in
people with diabetes: meta-analysis of randomised
controlled trials

Mo of events/Mo in group

Aspirin Control or Relative risk Relative risk No of events/No in group
Major cardiovascular events placebo (95% 1) (95% ) Aspirin Control or Relative risk Relative risk
0 placebo (95% CI) (95% CI)

|PAD 68/1262 BG/1277 0.80(0.59t0 1.09) Myocardial infarction

POPADAD®  105/638 108/638 0.97 (0.76 to 1.24) Men

WHS;: 58514 62/513 0.90 (0,63 to 1.25) Ppp22 31246 8/251 I 0.38 (0.10 to 1.43)

PPP 20/519 22/512 0.90 (0.50to 1.63) 21 _ -

ETogsit 350/1856  379/1855 0.90(0.78 o 1.04) ETDR;;‘ 89/1031 128/1065 gy 0.74 (0.59t0 0.94)

Total 601/4789  657/4795 0.90 (0.81 to 1.00) PHS’ 11275 26/258 A CRETIN e SRR e
Total 103/1552 162/1574 — 0.57 (0.34 t0 0.94)

Myocardial infarction

|PADY 2B/1262 14/1277 Aﬁ: 0.87 (0.40 to 1.87) Women

POPADAD®  90/638 B2/638 1.10(0.87 to 1.45) WHS® 36/514 24/513 g 1.48 (0.88 to 2.49)

WHs® 36/514 24/513 - 148 (D88 to 2.45) ppp2? 2/273 2/261 0.96 (0,14 t0 6.74)

Ppp: 5/519 10/512 —— 0.49{0.17 to 1.43) ETDRS? 81/825 100/790 0.91(0.70to 1.18)

ETORS™  241/1856  283/1855 - 0.820.6910.98) Total 119/1612  126/1564 1.08(0.71 t0 1.65)

PHS Y 11/275 26/ 258 —a— 0.40 (0,20 to 0.75)

Total 395/5064  439/5053 —e 0.86(0.61t01.21) Stioké

Stroke Men

JBAD 121262 32/1277 0.89 (0.54 to 1.46) PP 4/246 2/251 - 2.04(0.38t011.04)

POPADAD®  37/638 50/638 —al 0.74 (0,49 t01.12) ETDRS?! 45/1031 42/1065 I: 1.07 (0.71to 1.61)

WHs?® 15/514 31/513 — 0.46 (0.25 to 0.85) Total 49/1277 441316 1.11 (0.75 to 1.64)

pPp? 9/519 10/512 —a— 0.89(0.36t02.17)

ETDRS! 92 /1856 7E/1855 L 1.17 (0.87 to 1.58) Women

Total 1B1/4789  201/4795 —e 0.83 (0.60to 1.14) WHsE 15/514 31/513 — - 0.46 (0.25 t0 0.85)
PPp?? 5/273 8/261 — = 0.60 (0.20to 1,80)

Death from cardiovascular causes ETDRS? 38/825 30/790 - 1.31(0.83 10 2.08)

IPAD™ 1/1262 101277 <~—= 0.1010.01 0.79) Total 58/1612 69/1564 e 0.75 (0.37 t0 1.53)

POPADAD®  43/638 35/638 —m— 1.23 (0.80 to 1.89)

PRPY? 10/519 8/512 — . 1.23{0.49 to 3.10) 0.03 0.125 0.5 1 2 g8

ETDRS ! 244 1856 275/1855 087073 to 1.04) Favours Favours control

Total 2084275  3I2E/4282 q— 0,94 (0.72 to 1.23) aspirin or placebo

All cause mortality

|PADY 341262 IB(1277 0.90 (0,57 to 1.14)

POPADAD® 94638 101/638 0.93(0.72t01.21)

PPP? 25/519 20/512 1.230.69t0 2.19)

ETDRS ! I40/1B56  366/1855 0.91 (0.78 to 1.06)

Total 49304275  525/4282 0.93 (0.82 to 1.05)

003 0125 05 1 2 B

asplin e or placebo BMJ 2009:339:B4531



Rationale, design, and baseline data of the Japanese
Primary Prevention Project (JPPP)—A randomized,
open-label, controlled trial of aspirin versus no aspirin
in patients with multiple risk factors for vascular events

Tamio Teramoto, MD, PhD,* Kazuyuki Shimada, MD, PhD,"” Shinichiro Uchiyama, MD, PhD,*

Masahiro Sugawara, MD,“ Yoshio Goto, MD, PhD,“ Nobuhiro Yamada, MD, PhD,* Shinichi Oikawa, MD, PhD,"
Katsuyuki Ando, MD, PhD,® Naoki Ishizuka, PhD," Tsutomu Yamazaki, MD, PhD,’ Kenji Yokoyama, MD, PhD,’
Mitsuru Murata, MD, PhD," and Yasuo Ikeda, MD, PhD ' Tokyo, Tochigi, and Ibaraki, Japan

Buckgrou nd Prevention of atherosclerotic disease has become an important public health priority in Japan due to the
aging of the population and changes in diet and lifestyle factors.

Methods The Japanese Primary Prevention Project (JPPP) is a muliicenter, open-label, randomized, parallelgroup trial that
is evaluating primary prevention with low-dose aspirin in Japanese patients aged 60 to 85 years with hypertension,
dyslipidemia, or diabetes mellitus. The study cohort will be followed for a mean of 4 years. The primary end point is a
composite of death from cardiovascular causes (including fatal myocardial infarction [MI], fatal stroke, and other
cardiovascular death), nonfatal stroke (ischemic or hemorrhagic), and nonfatal MI. Key secondary end points include a
composite of cardiovascular death, nonfatal siroke, nonfatal MI, fransient ischemic attack, angina pectoris, or arteriosclerotic
disease requiring surgery or intervention; each component of the primary end point; noncerebrovascular and
noncardiovascular death; and exiracranial hemorrhage requiring transfusion or hospitalization. End point assessment is
done by a central adjudication committee that is blinded to treatment assignments.

Results Enroliment began in March 2005 and was completed in June 2007. A tofal of 14,466 patients were randomly

allocated fo receive entericcoated aspirin, 100 mg/d, or no aspirin. At randomization, the study cohort had a mean (SD) age
of 70.6 (6.2) years; 57 .8% were women, 85.0% had hypertension, 71.7% had dyslipidemia, and 33.9% had diabetes. In the
study cohort, 80.4% of patients had =3 risk factors.



ESH 2009

In conclusion, the prudent recommendations of the 2007 ESH/ESC
guidelines can be reconfirmed: antiplatelet therapy, in particular low-dose
aspirin, should be prescribed to hypertensive patients with previous
cardiovascular events;

It can also be considered in hypertensive patients without a history of
cardiovascular disease with reduced renal function or with a high
cardiovascular risk.

In patients receiving aspirin, careful attention should always be given to the
increased possibility of bleeding,particularly gastrointestinal.



