Dyslipidemia and
hypertension
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Effect of Multiple Risk Factors on Probability of CAD

Framingham Study

10-Year % Probability
of Event

SBP 150-160 + + + + + +
Cholesterol 240-262 - + + + + +
HDL-C 33-35 - - + + + +
Diabetes - - - + + +
Cigarettes - - - - + +
ECG-LVH - - - - +

(Kannel. Am.J Hypertens. 2000;13:3S-10S)
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Combination of Risk Factors Increases
Risk of Ml: PROCAM
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Prevalence (%) 54.9 22.9 2.6 2.3 9.4 8.0

Am.Heart J 1988;116:1713-1724)
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INTERHEART Study: Effect of Potentially Modifiable
Risk Factors Associated with Myocardial Infarction In
52 Countries

Risk factor PAR
Smoking 36%
Diabetes 12%
Hypertension 23%
Abdominal obesity 34%
Psychosocial 29%
Veg/fruit daily 13%
Exercise 26%
Alcohol intake 14%
ApoB/ApoA-1ratio (5vsl) 54%
All above combined 90%

www.escardio.org
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Odds ratio (99% CI)
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1-5 6-10 11-15 16-20 21-25 26-30 31-40 >41
Numbers smoked per day
727 1031 446 1058 96 230 168
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ApoB/Al ratio (deciles)
1208 1207 1210 1209 1207 1208 1208 1209

(Yusuf et al, on behalf of the INTERHEART Study Investigators Lancet, 2004;364 Pages 937-952)
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Typical Lipid Profile in Patients with Diabetes Compared
with No Diabetes (1): UKPDS

Women
p<0.001

[ B

Total cholesterol mmol/L (mg/dL)

DM diabetes mellitus

(UKPDS Diabetes Care 1997;20:1683-1687)
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Typical Lipid Profile in Patients with Diabetes Compared
with No Diabetes (2): UKPDS

HDL-C mmol/L (mg/dL) Triglycerides (mmol/L)

DM diabetes mellitus

(UKPDS Diabetes Care 1997;20:1683-1687)
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Targets for lipid profile

Lipid profile (mmol/L)
(mg/dL]]

Total cholesterol

LDL cholesterol
HDL cholesterol

Triglycerides*
Total/HDL cholesterol”

Men
Women

<4.5 (175)

<1.8 (70]

>1.0 (40
>1.2 [>46)
<1.7 [<150)
<3
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Dyslipidemia

Recommendation Class Level

Elevated LDL and low HDL ch l l

factors in people with diabete

Statins are first-line agents for
in diabetic patients.

In diabetic patients with CVD,
be initiated regardless of base
treatment target of <1.8-2.0

Statin therapy should be cons
type 2 diabetes, without CVD,
>3.5 mmol/L (>135 mg/dL),
an LDL cholesterol reduction o
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Dyslipidemia

Given the high lifetime risk of CVD, it is suggested that
all type 1 patients over the age of 40 years should be
considered for statin therapy.

In patients 18-39 years (either type 1 or type 2), statin
therapy should be considered when other risk factors
are present, e.g. nephropathy, poor glycaemic control,
retinopathy, hypertension, hypercholesterolaemia,
features of the metabolic syndrome, or family history
of premature vascular disease.

In diabetic patients with hypertriglyceridaemia > 2 mmol/L
(177 mg/dL) remaining after having reached

the LDL cholesterol target with statins, statin therapy
should be increased to reduce the secondary target

of non-HDL cholesterol. In some cases, combination therapy
with the addition of ezetimibe, nicotinic acid, or fibrates may
be considered.

www.escardio.org
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Subgroups of patients with DM in the major secondary
prevention trials with statins and the proportionate risk
reduction in patients with and without diabetes

i Proportion Relative risk
Variables of evF:ents (%) reduction (%)

Type of event Treatment Diabetes type of
present patients
No Diabetes

4S Diabetes n= 202 CHD death or non-fatal Ml Simvastatin 19 23 32 55
Placebo 27 45

4S Reanalysis CHD death or non-fatal Ml Simvastatin 19 24 32 42
Diabetes n = 483 Placebo 26 38

HPS Diabetes n= 3050 = Major coronary event, Simvastatin 20 31 24 18
stroke, or revascularization Placebo 25 36

CARE Diabetes n=586 CHD death or non-fatal Ml Pravastatin 12 19 23 25
Placebo 15 23

LIPID Diabetes n =782 CHD death, non-fatal Ml, Pravastatin 19 29 24 19
revascularization Placebo 25 37

LIPS Diabetes n =202  CHD death, non-fatal Ml, Fluvastatin 21 22 22 47
revascularization Placebo 25 38

GREACE CHD death, non-fatal MI, UAP = Atorvastatin 12 13 51 58

Diabetes n=313 CHEF, revascularization, stroke Standard care 25 30 - -
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CHD Prevention Trials with Statins in
Patients with Diabetes - Subgroup Analyses

Statin Diabetes CHD % Risk Reduction
pts (n) Overall Diabetes

Primary prevention
AFCAPS/TexCAPS!? Lovastatin 155 37 43 (ns)
ASCOT-LLAZ Atorvastatin 2532 36 16 (ns)
HPS3 Simvastatin 2912 27 33 (p=0.0003)
Secondary prevention
CARE# Pravastatin 586 23 25 (p=0.05)
4S5 Simvastatin 202 32 55 (p=0.002)
4S extended® Simvastatin 483 32 42 (p=0.001)
LIPID’ Pravastatin 1077 24 19 (ns)
HPS3 Simvastatin 1981 27 18 (p=0.002)
TNTS Atorvastatin 1500 22 25 (p=0.026)
Primary/Secondary
ALLHAT-LLT® Pravastatin 3638 9 11 (ns)

www.escardio.org
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Primary Prevention Treatment with Statins Reduce Major Coronary
Events in Patients with Diabetes: CARDS

15

— placebo (n=1410)
— atorvastatin (n=1428)

[ |

Major coronary events (%)

37%
5 - RRR
p=0.001
0 | | | | ]
0 1 2 3 4 4.75 Years
Placebo 1410 1351 1306 1022 651 305
Atorva 1428 1392 1361 1074 694 328

RRR relative risk reduction

(Colhoun HM et al.-Lancet 2004;364:685-696)
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Efficacy of Statins in Patients with ({__3)
vs without ( C ) Diabetes: 4S/ICARE
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placebo statin

simvastatin ||} [
10 pravastatin |l A

Major coronary events (%)

20 -

100 150 200
LDL-C mg/dL
(Kreisberg R et al..Am-J Cardiol 1998;82:67U-73U)
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Fibrates
Reduces CVD Risk in Diabetes

Study Fibrate Diabetes Clinical Outcomes
pts (n)
Helsinki Heart Study!®  Gemfibrozil 135 68% risk reduction in Ml or

sudden cardiac death (ns)

SENDCAPZ2* Bezafibrate 164 70% reduction in definite
CHD events (p=0.01)

VA-HIT® Gemfibrozil 769 32% risk reduction for
composite endpoint (p=0.004)

DAIS4 Fenofibrate 418 23% reduction in combined
cardiac endpoints (ns)

* Post hoc subgroup analysis

(1. Koskinen et al. Diabetes Care 1992;15:820-825. 2. Elkeles et al. Diabetes Care 1998;21(4):641-648.
3. Rubins et al. Arch Int Med 2002;162:2597-2604 AlS Investigators. Lancet 2001;357:905-910)
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Blood pressure

Recommended treatment targets for patients
with diabetes and coronary artery disease

Variable Treatment target
Blood pressure Systolic/diastolic [mm Hg| <130/80

In case of renal impairment or proteinuria

>1g/24 h <125/75
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Blood pressure 1

Recommendation

In patients with diabetes ¢
the recommended target for
<130/80 mm Hg.

The cardiovascular risk i
hypertension is substantially
effectively reduced by blood

The diabetic patient usu
several anti-hypertensive
pressure control.

Class

www.escardio.org
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Blood pressure 2

The diabetic patient should
renin-angiotensin-system i
pressure-lowering trea

Screening for microal

pressure-lowering the
ACE-inhibitors and an
improves micro-and

type 1 and type 2 dia
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Risk assesment according to
hypertension and other risk factors

Table 2 Stratification of risk to quantify prognosis

Blood pressure (mmHg)

Other risk factors and disease history MNormal High normal Grade 1 Grade 2 Grade 3

SBP 120-129 SBP 130-139 SBP 140-159 SBP 160-179 SBP =180

or DBP 80-84 or DBP 85-89 or DBP 80-99 or DBP 100-109 orDBP =110
No other risk factors Average risk Average risk Low added risk Moderate added risk High added risk
1-2 risk factors Low added risk Low added risk Moderate added risk Moderate added risk -
3 ormorerisk factors or TOD or diabetes Moderate added risk High added risk High added risk High added risk -

ACC

ACC, associated clinical conditions; TOD, target organ damage; SBP, systolic blood pressure; DBP, diastolic blood pressure.

www.escardio.org
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Rate of major CV morbid events in a normotensive group (A), 2
groups with WCH defined with a restrictive (B) or liberal (C)
criterion, and a group with ambulatory hypertension (D)

No tensive Group (A)

32 100 - ey =1 ™ esennanns, !’ 3 7 ‘a‘
& T TEEEEES e Daytime ABP < 130/80 mmHg (B) ~
g r : i | g.
.E .- p = N,8. é
= 90 - 2
@ 41 8
g p < 0.01 2

= e
= gg - Daytime ABP >= 130/80 =
£ mmHKg and < 131/86 mmHg @
> {W) or 136/87 mmHg (M) - g
1T} < (C) 2
- ‘ P = n.s. 3
(o] L

> 70  Daytime ABP / z
& >= 131/86 (w) or 136/87 (m) mmHg tﬁ
§ (D) 5
e 1 3
& 60 1 1 ] i 1 | o o

O 100 200 300 400 500 (A) (B) (C) (D)
Time to Event, week Groups

(From Verdecchia Hypertension 2000)
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Antihypertensive therapy and
long-term prognosis

: Hypertensive
Hypertension —
organ damage ——— cgardiovascular

y A event

Antihypertensive \
treatment

Death

l Metabolic side effects

_ Diabetic
Diabetes " organ damage

-
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Antihypertensive drugs and
glucose homeostasis

: : CCB ACE-|
RIS Alpha-blockers ARB
N g G g
P N

Beta-blockers
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LIFE: Total Mortality — Diabetes Subgroup
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81 L osartan
4t . ” RRR = 39%:
...... p=0-002

O 6 12 18 24 30 36 42 48 54 60 66
Study Month

al. Lancet 2002;359:1004-1010)
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Result of network meta-analysis of 22 clinical trials
Different drug classes compared with diuretics

Incident diabetes

ARB
ACE inhibitor

—— 0.57 (0.46-0.72) p<0.0001

—— 0.67 (0.56-0.80) p<0.0001

CCB —il— 0.75 (0.62-0.90) p=0.002
Placebo —— 0.77 (0.63-0.94) p=0.009
—il— 0.90 (0.75-1.09) p=0.30

Diuretic N Referent

Beta-blocker

050 0.70 0.90 1.26
Odds ratio of incident diabetes Incoherence=0.000017

(Lancet 2007;369:2001-7)
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e Blood pressure - At goal
%N &5 Diabetic patients in primary care 1996-2002
zEéR'EG\%
%
90 - 8182
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If systolic blood pressure is 20 mm Hg or
diastolic 10 mm Hg lower the risk for cv-death is
50% lower: MRFIT

Cause of death Age group (yrs) Lower risk, %
40-49 70
Stroke 50-59 67
60—69 65
40-49 58
Ischemic heart disease 50-59 56
60—69 54
40-49 65
Other cv death 50-59 58
60—69 56

(Neaton et al, Ann Epidemiol 1993;3:493-9)
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NHANES lll: Lack of Systolic BP Control is Main
Cause of Inadequate Blood Pressure Control

Systolic Blood 250 —

Pressure 49.6
(in mmHg)

200 _ 73.2% Reach

M DBP Goal

150

100 -
Only 34.3%
Reach SBP Goalso 23 6% 10.7%

I |
0 50 100 150
< Diastolic Blood

Pressure (in mmHg)
(Burt et al. Hypertension 1995;26:60. Whyte et al..d-Clin Hypertens. 2001;3:211-216)
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Anglo-Scandinavia

ascot

Cardiac Outcomes Trial

A randomised controlled trial of the prevention of
CHD and other vascular events by BP and
cholesterol lowering in a factorial study design

B.Dahlof (Co-chair), P.Sever (Co-chair), N. Poulter (Secretary)
H. Wedel (Statistician), G. Beevers, M. Caulfield, R. Collins
S. Kjeldsen, A. Kristinsson, J. Mehlsen, G. Mclnnes, M. Nieminen
E. O'Brien, J. Ostergren, on behalf of the ASCOT Investigators

(Lancet, Sept 9, 2005)
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Study design

19.257
hypertensiva
patienter

ASCOT-BPLA

atenolol = PROBE

: amlodipine =
bendroflumethiazide design

perindopril

10.305 patienter

TC < 6.5 mmol/L ASCOT-LLA

atorvastatin 10 mg Dubbel-blind placebo

Investigator-led, multinational

randomised controlled trial
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ASCOT

Total CV events and procedures: diabetic subpopulation

proportion of patients

%%
20.09 Atenolol-based
l"-
s
"
15.0 4
10.0 4
5.0
HR=0.86 {0.76-0.98)
p=0.0261
0.0 T T T T T
Mumber at risk 0.0 1.0 2.0 3.0 4.0 5.0 Years
Amlo-based 2EE5 2442 2341 2243 2162 1833
Ateno-based 2572 2448 2347 2224 2113 1793
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ASCOT

Plasma glucose in the two treatment arms

Glucose (Only Diabetic Subjects)

mmaol/L mg/ Dl
9.4 p* = <.0001
Atenolol-based L 165
9.0+ __I_ _____
’]__.. --""-... . - 160
’ ] I
e e
'J |
8.6 - l - 155
8.2+ | 1
Amlodipine-based - 145
T'B--I T T T T —i = -
0.0 1.0 2.0 3.0 4.0 50  Final
Years Visit

* T4est performed on Accumulated Mean AUC
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ASCOT

HDL-cholesterol in the two treatment arms

HDL-Cholesterol (Onlv Diabetic Subjects)

mmal/L
1.4 - p*=<.0001
Amlodipine-based
1.3- . I/I
1 I | I | 1
v
1.2+ ‘\\‘ -}‘ e -""":[
I S _-I_ ______ -
et SR -
1.1 Atenolol-based
1'0--I 1 1 1 1 1 |
0.0 1.0 2.0 3.0 4.0 5.0

Years

¥ T-est performad on Accumulated Mean ALUC
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ASCOT

Triglycerides in the two treatment arms

Triglycerides (Only Diabetic Subjects)

mmol/L mg/ Dl
- =
2.3 p .0001 Lo
=160
— 160
— 140
. 1
Amlodipine-based
- 120
1'3—-| | T T | —i = -
0.0 1.0 2.0 3.0 4.0 50  Final
Years Wisit

* T-test performed on Accumulated Mean AUC
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