Peripheral vascular disease
and stroke
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PVD In diabetic patients -
epidemiology and symptoms

= Subjects with diabetes have a two to four-fold
Increase In the incidence of peripheral
vascular disease

= An abnormal ankle-brachial blood pressure
iIndex Is present in approximately 15% of
such patients

= Peripheral neuropathy may mask the
symptoms of limb ischemia
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Investigations of the peripheral
circulation in diabetic patients

A. Atthe physicians office in every patient

= |nspection
Pallor with elevation
Dependent rubor
Absence of hair growth
Dystrophic toenails
Ulcers or gangrenes

= Palpation
Pulses
Dry and cool skin
Sensibility

* Pressure measurement ankle and arm blood pressure
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Measurement of blood pressure at the ankle level. A Doppler
device Is used to detect pulses in the posterior tibial artery
and the dorsal pedal artery while slowly deflating the cuff
around the ankle. The highest pressure recorded in the

artery is the ankle pressure.
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Investigations of the peripheral
circulation in diabetic patients

B. Atthe vascular laboratory when appropriate
= Distal and/or segmental pressure measurements

Oscillography

Treadmill testing (with or without distal pressure after exercise)

Duplex sonography

For evaluation of the microcirculation
Transcutaneous oxygen pressure
Vital capillaroscopy
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Microcirculatory investigations

Capillaroscopy
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Investigations of the peripheral
circulation in diabetic patients

C. Atthe radiology department
= Magnetic resonance imaging

= Angiography
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Revascularisation

In all patients with CLI if possible

PTA, thrombolysis (with extraction) or
surgery

Medical treatment
Anticoagulants and prostacyclin
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Primary outcome (CV-death, stroke and MI) in different PAD
categories with and without ramipril in the HOPE-study
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Peripheral vascular disease

Recommendation
All patients with type 2 dial

undergo revascularizatio

An alternative treatment
ischaemia, not suited for re
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Stroke In diabetic patients

= The relative risk for stroke is increased in subjects with diabetes by
a factor 2.5-4.1 for men and 3.6-5.8 for women)

= Diabetes is a strong independent risk factor for stroke

= Diabetic complications such as proteinuria, retinopathy and
autonomic neuropathy further increase the risk for stroke

= The type of stroke is usually ischemic and the ratio between
iIschemic and hemorrhagic stroke is higher in diabetic subjects than
In the general population

= The presence of transient ischemic attacks (TIA) predicted
occurrence of a stroke within 90 days, thus underlining the severity
of TIA especially in diabetic patients
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Primary prevention is needed:
Estimated incidence of first stroke In
Sweden 2000-2050
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Modifiable risk factors for stroke

Risk factor Importance Effects of intervention

Hypertension Risk increases >50% risk reduction if DBT is
exponentially with both syst | lowered by 10 mm Hg
och diast blood pressure

Hyperlipidemia | High LDL-C and low HDL-C | Statins decrease risk by 20-
increase risk moderately 40%

Atrial fibrillation | 3-5 times increase in risk Platelets and anticoagulants
reduce risk by 20 and 60%

Diabetes 2-6 times increase in risk Reduced risk with BP control
and with statin treatment

Smoking 1,5-3 times increase in risk | Positive effects of smoking
cessation within 1-2 years
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Stroke mortality and blood pressure

Stroke mortality
(floatng absclie risk and 96% Cl)

& Systolic Blood pressure

Az mtrisk
256 BO-E
YEES
125 7 TO-T9
YEES
&1 —
E0-69
yED'S
327 [ BO-E9
YEES
16 - +
E —
4 -
2 —
1 —

1440

Usual systolic bloo<d
presswrs (mm HEg)

Stroke mortality

(flcating absohiteris k and 95% CI)

B: Diastclic blood pressure

A= ot risk:
256 BO-55
yEAS
128 T0-T9
+ yEAS
m —
E0-53
YEXS
32 7 EO-E3
yEAS
16 y
E —
4 r
E —
1 i t"z
- | | ] ] ] ] 1
T B0 qm 1005 110

U=ual diastolic blocd
pressurs (mm Hgl

WwwWw.escardio.org

©

EUROPEAN
SOCIETY OF
CARDIOLOGY®



Effects beyond blood pressure?

The case for inhibition of the RAAS
(renin-angiotensin-aldosterone-system)
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Stroke incidence in HOPE; ramipril
target dose 10 mg od vs placebo
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RR=0.68 (0.56-0.84)  P=0.0002
(HOPE study investigators, NEJM, 2000)
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HOPE: Result in different categories of
blood pressure: Stroke

Diastolic N RR with 95% CI
<79 4170

80-89 3370

>90 1753

Systolic N

<130 2872

130-139 2712

>140 3710
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HOPE-study; results in diabetic subgroups

Group n Proportion Relative risk
taking reduction (25% CI)
placebo (%) .

Overall 3577 19-8 —a—

1
Microalbuminuria 1140 28-6 !
positive _.T__.

]
Microalbuminuria 2437 15-5 —a—
negative :
Cardiovascular 2458 23-9 —'-—--I
disease .

]
No cardiovascular 1119 9-9 —
disease 1
Dietary hyperglycaemic 631 19-0 — L
control :
Oral hyperglycaemics 1852 19-3 _é._.._._

L}
Insulin 914 21-6 —

L}

L}
Insulin plus oral 180 18-S .
hyperglycaemics '
Type 1 diabetes 81 25-5 .

L}

L}

L}
Type 2 diabetes 3496 19-7 —a—
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PROGRESS

— further bp-lowering by indapamide and perindopril after stroke

Blood pressure

160+

140+

120+

100+

Blood pressure (mm HE)

Diastolic

R 6 12 18 24 30 36 42 48 54

Stroke incidence

Follow-up (months)
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Numbers at risk

Active 3051
Placebo 3054

2002
2880

I I |

Follow-up (vears)

2765 2634 1595
2707 2551 1533
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Number of events
Active  Placebo Favours | Favours  Relative risk P R O G R E S S
in=3051) (n=3054) active | placebd reduction (95% CI)
Stroke subtypes
Fatal or disabling 123 181 —a— 33% (15 to 46)
Mot fatal or disabling 201 262 - 24% (9 to 37) Events/patients Favours |Favours  Relative risk
Ischaemic stroke 246 319 —.— 24% (10 to 35) Active Placebo  active |placebo reduction (95% Cl)
Cerebral haemorhage 37 74 te— 50% (26 to 67) Stroke
Stroke type unknown 42 5l —t—t—— 18% (-24 to 45) Combination 15071770 255/1774 —+ 43% (30 to 54)
Total stroke 07 420 <> 28% (17 to 38) Single drug ~ 157/1281 165/1280 ' —m— 5% (-19 to 23)
Major vascular events Hypertensive 163/1484 235/1452 —I-:- 2% (17 o 44)
Non-fatal M| B0 96 —w—— 38% (14 to 15) ;
| Total stroke 307/3051 420/3054 ,;;i“;z. 28% (17 to 38)
Monfatal stroke 275 380 ' 3 29% (17 to 39)
Total events 458 604 <> 26% (16 to 34) Major vascular events
Mortality Combination 231/1770 367/1774 : 40% (29 to 49)
Stroke 47 BO 1 16% (-27 to 44) Single drug 22771281 237/1280 :'"." 4% =15 10 20)
Coronary 58 B2 — 7% (-34 to 39) Hypertensive 240/1464 331/1452 -.-'- 29% (16 to 40)
i
Other vascular Bl BE . 5% i—EB o Sﬂj Non- . 213};15&'{ ETEJ"IIED? + 24%, [9 o 3?']
i hypertensive ;
Cancer 64 65 —— 2 (-39 10 30) i
! Total events 458/3061 604/3054 < 26% (16 to 34)
Other nonvascular 61 56 —— 9% [-57 10 24)
Total deaths 306 319 <= 4% (-12 to 18) | :
I I
G'E 11{:' 21[:' I:I"EI l'ﬂ 2'0
Hazard ratio Hazard ratic
Lancet 2001 @
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LIFE: Primary Composite Endpoint and
Components in Patients with Diabetes

Baseline # of

Factors  Events Hazard Ratio (95% CI)
Composite 242 ¢
CV Death 99 ¢
Stroke 116 ¢
M.1. 91 ¢
Total Mortality 167 — @ |
0.5 1 1.5

Favors L Favors A

et-al.-Lancet 2002;359:1004-1010)
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ASCOT - Summary of all end points

Primary
Non-fatal Ml (incl silent) + fatal CHD
Secondary

Non-fatal Ml (exc. Silent) +fatal CHD
Total coronary end point

Total CV event and procedures
All-cause mortality
Cardiovascular mortality

Fatal and non-fatal stroke

Fatal and non-fatal heart failure
Tertiary

Silent Ml

Unstable angina

Chronic stable angina

Peripheral arterial disease
Life-threatening arrhythmias
New-onset diabetes mellitus
New-onset renal impairment
Post hoc

Primary end point + coronary revasc procs

CV death + Ml + stroke

—il—

0.5
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0
Amlodipine + p
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1.00 145  2.00

erindopril better  Atenolol + thiazide better
~ (Dahléf et al. Lancet, sept 10, 2005@

g
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Unadjusted Hazard

ratio (95% CI)
0.90 (0.79-1.02)

0.87 (0.76-1.00)
0.87 (0.79-0.96)
0.84 (0.78-0.90)
0.89 (0.81-0.99)
0.76 (0.65-0.90)
0.77 (0.66-0.89)
0.84 (0.66-1.05)

1.27 (0.80-2.00)
0.68 (0.51-0.92)
0.98 (0.81-1.19)
0.65 (0.52-0.81)
1.07 (0.62-1.85)
0.70 (0.63-.078)
0.85 (0.75-0.97)

0.86 (0.77-0.96)
0.84 (0.76-0.92)
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Stroke incidence on different anti-nypertensive treatments
Metaanalysis of RCT-trials

Fatal and non-—fatal stroke

Trials Number of Odds ratios Difference
events/patients (95% Cls) (SD)
Oid New
MIDAS/NICS/VHAS 151358 191353
STOP2/CCBs 2a7/2213  2o7/zi96
NORDIL 196/5471  189/s410  —H)
INSIGHT 74/3164 67/3157 W
ALLHAT/AmI 675/15255  377/9048 .‘
ELSA 141157 9177 ———t———
CCBs without CONVINCE  1211/28618  838/22341 < —10.2% (4.8) 2p=0.02
Heterogenaity p=0.68
CONVINCE 118/6207  133/8179 e e
All CCBs 1329/36915  971/30520 o =7.6% (4.4) 2p= 0,07
Heterogeneity p=0.33
1|
I
UKPDS 17/358 2140 |

STOP2/ACEls 2arfend 215/2205
CAPPP 148/5493  189/5492 —
ALLHAT/Lis 675/15255

ANBP2

gl
LIFE 300/4588 232/4605 W1
SCOPE 115/2460  89/2477 ] |
All ARBs 424/7048  321/7082 <>, ~24.4% (8.0) 2p= 0.0002
Heterogeneity p=0.99 )

All trials* 2025/52853 2530/66864 -2.5% (5.4) 2p=064

Hetarogenalty p=0.001

L
0 1 2 3
New drugs Old drugs
better better
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Stroke reduction published in the large statin vs
placebo randomised controlled trials

% reduction

45 37
CARE 31
ASCOT-LLA 217
HPS 25
LIPID 19
ALLHAT-LLA 9
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Impact of Simvastatin 40mg in Heart Protection Study

< Major Vascular Events
Simvastatin Placebo
Vascular event* better better
Major coronary event ‘ 27% risk reduction
Nonfatal Ml R p<0.0001
Coronary death il
25% risk reduction
Stroke ‘ p<0.0001
Revascularization** & 24% risk reduction
p<0.0001
ANY MAJOR ’ 24% risk reduction
VASCULAR EVENT p<0.0001
I I I I I I I I I 1

04 06 08 10 1.2 14
Risk ratio and 95% CI

*Patients could be in more than one vascular event category.
**Includes coronary and noncoronary revascularizations.

(Adapted from Heart Protection S aborative Group Lancet 2002;360:7-22)
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SIMVASTATIN: VASCULAR EVENT by PRIOR DISEASE

kpo

Baseline STATIN PLACEBO Risk ratio and 95% CI
feature (10269) (10267) STATIN better STATIN worse
Previous Ml 1007 1255 .'
Other CHD (not MI) 452 597 -
No prior CHD
CVD 182 215 —i—
PVD 332 427 ——
Diabetes 279 369 —il—
ALL PATIENTS 2042 2606 ’ 24%SE 2.6
(19.9%) (25.4%) reduction
I ——— (2P<0.00001)
04 06 08 1.0 12 1.4

(Lancet 2002;360:7-22)
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SIMVASTATIN: VASCULAR EVENT by PRIOR LIPID LEVELS

Baseline STATIN PLACEBO Risk ratio and 95% CI

feature (10269) (10267) STATIN better STATIN worse

LDL (mmol/l)
< 3.0 (116 mg/dl) 602 761 -
>3.0<3.5 483 655 - HetX, = 3.0
> 3.5 (135 mg/dl) 957 1190 B

Total cholesterol (mmol/l)
< 5.0 (193 mg/dI) 361 476 ——
>5.0<6.0 746 965 -.- HetX. = 0.5
> 6.0 (232 mg/dl) 935 1165 L

ALL PATIENTS 2042 2606 ’ fggﬁgtlifoﬁ-ﬁ

(5:9%) (254%) 1 1 1 1 1 1 1 (2P<0.00001)
04 06 08 10 12 1.4

(Lancet 2002;360:7-22)
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SPARCL

Stroke prevention by Aggressive Reduction in Cholesterol Levels

= 4 731 patients who had a stroke or TIA 1-6 months before
study entry. LDL 2.6-4.9 mmol/l and no CHD.

= Randomised to atorvastatin 80 mg o.d. or placebo

= Fatal and non-fatal stroke was reduced by 16% (p=0.03)
and major c-v events (MCVE) by 20% (p=0.002)

= ARR of stroke was 2.2% and of MCVE 3.5% over 5-years
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Antiplatelet Therapy is Beneficial

% odds reduction

Category of vascular events*
Acute stroke 2 & 30%
Prior Ml 4 11%
Prior stroke/TIA Or 25%
Acute Ml + 2204,
Other high risk K 26%
Al trials * .

| T | |
0.0 0.5 1.0 1.5 2.0
Antiplatelet better Control better

( Antithrombotic Triali ollaboration. BMJ 2002; 324: 71-86)
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Aspirin and clopidogrel compared with clopidogrel alone
after recent ischaemic stroke or transient ischaemic attack in
high-risk patients (MATCH): randomised, double-blind,
placebo-controlled trial

Hans-Chriscoph Diener, julien Bogouwssiovsky, Loawrence M Brass, Joavdio Cimminielo, Laszio Csiba, Markkw Kaste, Didier Leys,
Jordi Marias-Guiv, Hans-jirgen Rup precht, on behalf of the MATCH investigators™

207 — Placeba and clopidog el
— Aspirinand clopidog el
167
5
E 127
:
o 0.2
z Pt
:
(N
o T T | T T 1
o 3 f g 12 15 18
Timesince randomisation {months)
Fatiznts atrisk
Aspirin 797 IsF6 0 3aad 3311 3190 1300 244
an
clopidogrel
Plceba /02 3F6 0 34390 33260 32000 3119 2446
and
clopidogrel

Figure 2: Kaplan-Meier curves for cumulative rates of primary endpoint events
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Lamcet 2004;: 364: 33137
Ses Comment page 305
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E 3H

o

I;

o

& 2

1]

s

5 p=0029
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= 1-

O T T T T T
i 3 6 g 12 15 18
Time=ince randomisation {months)

Patients atnisk
Aspirin
and
dopidogrel - 3724 3681 3643 3601 3552 3808 70
Placabo
and
dopidogrel 3781 3576 3686 3638 358 544 N

Figure 4: Kaplan-Meier curves for cumulative rates of primary intracranial

hazmaorrhage

-(Diener et al, Lancet. 2004)
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CHARISMA- clopidogrel on top

of low dose ASA:

Primary Efficacy Results (MI/Stroke/CV Death) by
Pre-Specified Entry Category

Population RR (95% CI) p value

Qualifying CAD, CVD or PAD -.- 0.88 (0.77, 0.998) 0.046

(n=12,153)

Multiple Risk Factors u 1.20 (0.91, 1.59) 0.20 (n=3,284)

Overall Population* PN 0.93 (0.83, 1.05) 0.22 (n=15,603)
I Pl

!
0.4

T T 1 T 1 T 1 11
0.6 0.8 1.2 14 16

Clopidogrel Better Placebo Better

* A statistical test for interaction showed marginally significant heterogeneity
(p=0.045) in treatment response for these pre-specified subgroups of patients

www.escardio.org Ostergren

(Adapted from Bhatt DL, Fox KA, Hacke W, et al. NEJM, 2006)
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Aspirin plus dipyridamole versus aspirin alone after cerebral
Ischaemia of arterial origin (ESPRIT): randomised controlled trial

Primary outcome event lschaemic events
20—

— Aspirin alone

= Az pirin+dipy ridamale frj_r

Cumulative aventrate (%)

f | I | | | | | | | |
0 1 2 3 4 5 0 1 2 3 4 5

Time from randomisation fyears)

Figure 2: Time- to-event curves for primary outcome évent and all Ischagmic events
The ESPRIT Study Group, Lancet 2006)
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Type of vesszl

S

Age

Ischacmic heart discase

Randomisation scheme

Country

Dose of aspirin

Intemval between event
and randomisation

HE (955 C1)
Cortical =
Small daap —a—
Fermale o
Male ——
=60 years —a—
=60 years ——
Mo B
e .
Thres arm —
Twoarm —&—
Mon-Asian —.——
Asian "
<40 myg — &
40-100 mg —a—
=100 mg
1 weak
Tweak to]l month =
1-6 months —a—
[ I 1
02 05 1

Farours aspirin+dipyridam ole

Farours aspirin alone

Figure 3: Subgroup analyses for primary outoome svent

WwwWw.escardio.org

SPRIT Study Group, Lancet 2006)
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Metaanalysis of effects of combined aspirin and
dipyridamol treatment

Aspirintdipy ridamale  Aspirin alone Risk ratic Weight () Fisk ratio (foced)
(n'M} M) (26 ) |
Pre-ESPS 2
Toulouss transient ischasmic attack™ 127137 111147 . 147 117 (GE3-2.06)
AlCLAT 307202 311198 = 403 095 (0-60-151)
ACCEY Ta/448 BC/442 s 1346 052 {070-1-21)
Kaya™ BiEE 395 B 045 216 (0-56-837)
Subtotal 875 5E2 —siie- 205 007 (078-1.22)
Total events 17 130

Test for heterogensity: y'=1-73, di=3, p=0-63, I*=0%
Test foroverall affect: 2=0.24, p=0.81

ESPS 2

ESPS 2 246/1650 31411649 - 4942 078 067-001)
Subtatal 1650 1649 - 4842 078 (0 67-0-01)
Total events 246 314

Test for hetercgenaity: not appliable
Test foroverall effect: =315, p=0-002

ESPRIT
ESPRIT 14971363 19201376 - 3007 078 (0-64-0.96)
Substotal {953 CI) 1363 1376 gl 3007 078 (0-64-0-05)
Total events 149 192

Test for hetercgenaity: not appliable
Test foroverall effect: 2=2-39, p=0.02

Tatal JEER 3007 - 10000 082 (074-0-91
Total events 022 636 I: :I
Test for hetercgenaity: y'=4-31, df=5 p=0E1, F=0%

Test foroverall effect: = 361, p=0-0003

[ I I |
o5 07 1 15 2

Favours aspirine  Fawours aspirin alone
dipyridamole
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Warfarin or aspirin in atrial fibrillation
CHADS, Scheme

CHF, Hypertension, Age>75 vy, or Diabetes = 1 point. Stroke or TIA = 2 points

CHADS |Risk level Stroke Treatment

score rate/year | recommendations

0 Low 1% Aspirin (75-325 mg/d)

1 Low- 1.5% Warfarin INR 2-3 or
moderate aspirin (75-325 mg/d)

2 Moderate 2.5% Warfarin INR 2-3
High 5% Warfarin INR 2-3
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Summary
Primary and secondary prevention of stroke

= Stop smoking!
* Treat hypertension!

= Add ACE-I/ARB to high risk patients also below
140 mm Hg systolic

= Liberal use of statin (always In high risk patients if
LDL-C>2.5-3 mmol/l)

= At least aspirin but for most patients with AF
warfarin is indicated (CHADS, scheme)

= Aspirin or clopidogrel or aspirin/dipyridamol for all
high risk patients for platelet inhibition

www.escardio.org SIS SoCEr or



Stroke

Table of recommendations 1

Recommendation Class® Level®

Normalization of blood pressure is rec- I A
ommended in all patients with diabetes
for the prevention of stroke
For stroke prevention, blood pressure lla B
lowering is more important than the
choice of drug.
Inhibition of the renin-angiotensin-
aldosterone system may have additional
benefits beyond blood pressure lowering
per se
Inhibition of the renin-angiotensin-aldos- lla B
terone system may be considered also in
diabetic patients with normal blood
pressure levels

©
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Stroke

Table of recommendations 2

Patients with stroke should be treated with I B
statins according to the same principles
as non-diabetic subjects with stroke

Antiplatelet therapy with aspirin is rec- I B
ommended for primary and secondary
prevention of stroke

Patients with acute stroke and diabetes lla C
should be treated according to the same
principles as stroke patients without
diabetes

Optimization of metabolic conditions lla C

including glycaemic control should be
aimed for
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