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Relative Risk of CVD in Diabetes:
Framingham Heart Study

Any CVD event

Stroke

Intermittent claudication
Cardiac failure

CAD

| Mi

Angina pectoris
"".__Sudden death
Corohary mortality

*P<0.001; TP<0.05; ¥P<0.01; §P<0.1
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|_ T + M Male
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I
I
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Age-adjusted risk ratio

Kannel WB, et al. Am Heart J 1990;120:672-676.



Cardiovascular disease:
The major cause of death in diabetics

* Diabetes Type |I:
* Diabetes Type II:

WHO Multinational Study of Vascular Disease in
Diabetes: Diabetologia 2001;44 (suppl. 2):S14-S21



T1DM: The CHD danger increases dramatically
with the onset of nephropathy

Cumulative incidence (%) of CHD in childhood- onset
T1DM-patients with and without nephropathy by
duration of diabetes

20 25 30

Duration of diabetes




Incidence of myocardial infarction
in Type 2 Diabetes

1373 patients without diabetes (DM) and prior myocardial infarction (MI)
1059 patients with type 2 DM and without prior MI
- Followed for 7 years -

m No DM
1 DM

No Prior MI ' Prior MI
Haffner SM et al. N Engl/ J Med. 1998;339:229.



Risk for CHD event:

Momdizheles & no-MI
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ARIC Study: Circulation 2004; 109:855-860




Risk for CHD death:

Deaths/1000py Deaths/1000py
120 120

HR DM+ CHD- 100 HR DM+ CHD-£1.97
Vs. DM- CHD+ | 1 Vs. DM- CHD+\{(P<0.003)

BO -

DM*CHD* DM*CHD- DM-CHD* DM-1HD- DM*CHD* DM*CHD- DM-CHD* DM-CHD-
Men Women
| CHD mortality == Other vascular mortality M Non vascular mortality

Whiteley L. et al. Diabetes Care 2005; 28 (7): 1588



CHD mortality by diabetes (DM) and myocardial infarction (MI) at
baseline and during the follow-up in men and women

‘P['iﬂi' MI

Cumulative Surehvals

Cumulative Swvivals

Prior MI

DM-+MI

Cumulative Survivalks

Incident
MI

DI 'WOMEN

10 20

Cumulatve Sunivals

Years of follow-up Years of follow-up



equivalence in
depends on concomitant risk factors

O Non-

fatal _
E Fatal ' *Sex

-LDL>100 mg/dlI
*Albuminuria

*HDL<40 mg/di
*TG>150 mg/dIl
*Current smoking
*Fibrinogen>350 mg/dlI

‘Diabetes> 20 years

DM, 1-2 Db, 3-4 Cind, 5-8 O, 749
risk factors risk factors risk factors risk factors

No Prev CHD

Diabetes Care 2006; 29: 391-397



‘United Kingdom Prospective Diabetes Study (UKPDS) -
deterioration of[pancreatic_beta cell Elysi’unctlunlstarts
long before clinical onset of diabetes
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Years from diagnosis of diabetes
Adapted from UKPDS 16. Diabetes 1995



Development of type 2 diabetes

Pre-diabetes Hyperglycemia

Blood glucose
elevation with age

Microvascular
disease



Estimated cumulative cost (average per
patient) of managing complications of type
2 diabetes according to type of complication

50,000 71 [ Macrovascular [ Nephropathy

45,0007 M Retinopathy L] Neuropathy
40,000 7
35,000
30,000
25,000 7
20,000 7
15,000 -
10,000 -

5,000 7

Drift

1 5 10 15 20 25 30
Brown JB et al. Diabetes Care 1999;22:1116-24. Years



Impact of pre-diabetes & diabetes for
cardiovascular disease

Diabetes
4.2

Pre-diabetes
3.2

Women: 2.6
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Chicago NHANES  Meta-analysis  Nurses Health
n=117,629

Lee WL et al 2002, Hu et al 2002




IGT & DM are risk factors for death
from CV diseases

All causes CVD deaths

\ —NGT (n=2,016)
0.988
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Tominaga m, et al. Diabetes Care 1999;22:920-4



Identifying hyperglycaemia — why
measuring FPG is not good enough?

Most of our lives are spent in the postprandial state

Legend:

Il Postprandial state
[ Postabsorptive state
[ Fasting state

Breakfast Lunch Dinner 0.00am 4.00am

Monnier L. Eur J Clin Invest 2000;30(Suppl 2):3



EPIC-Norfolk study: risk of CV events or death
associated with HbA, . level

HbA,, level: l5-5.4% M5.5-5.9% M6.0-6.4%  6.5-6.9% M>7%

g - Men ; Women

ﬁ :

= 7-

) :

> 6-

© :

© 51 :

r :

841

B 2-

2 - I|| | ol |l

" iR s} snlf el f el
CHD events CVD events All-cause CHD events CVD events All-cause

mortality mortality

P < 0.001 for linear trend across HbA,  categories for all endpoints
Khaw KT, et al. Ann Intern Med 2004; 141:413—-420.



The prevalence of (DM or IGH)
estimated in pts with

implications?
for whom?
U

. isolated IFG
. NGR

Bartnik M et a. Eur Heart 71 2004; 25:1880




CAD and DM

Y v
Y | Y Y

CAD unknown CAD known DM unknown DM known
FCG, FCG, OGIT, SCreening
echocardiography, echocaraiography, blood lipids and nephropathy
exercise test exarcise test, positive glucose If poor glucose
finding, caraiclogy HbA, contro!
consultation If MI or ACS, (HbA, _>7%),
aim for diabetology
Normal Abnormal Normal Newly detected
Follow-up Cardiology consultation Follow-Lp DM or 1GT
lschaemia treatment: + metabolic syndrome:

NOrHNVasive or invasive diabetology consultation



ESC & EASD 2007

The relationship betweerChyperglycaemia and CVD Should
be seen as a continuum. For ea ' 0 HhA1 : I
there is a defined increased risk for CVD.

The risk D-for-peaple with overt diabetesisincreased
b two to three times for mep Qnd three to five times
' =0 with people withoUt dianetes.

Information orpost-prandial (post-load) gllicose provides
better information abou re risk for CVD than

fasting glucose, and elevated post-prandial (post-load)
glucose also predicts increased cardiovascular risk in
subjects with normal fasting glucose levels.

Glucometabolic perturbations carryA particularly high ris
for cardiovascular morbidity and moxality in women, lla

who in this respect need special attention.




Atherothrombosis:

Plaque rapture or erosion, thrombus formation
artery occlusion - peripheral emboli




The vulnerable plague

_a. Monocyte 1
% b. Infiltrating monoéytes / macrophages
M\ c. RBC's and plateletl:'r
b d. Extracellular matrix
b, e Smooth mugtle cell
. f. Endothalial cell

s f. Ox-Lpt
i. Ap6ptotic macrophag
j- T- cell

The vulnerable patient
(diffuse nature of unstable plaques)
Accelerated atherosclerosis

Libby P. Nature 2002
Kaski JC et al. Circulation 1995
Rioufol G, et al. Circulation 2002
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Remodeling of coronary arteries

POSITIVE NEGATIVE




Effect of diabetes on progression of coronary
atherosclerosis and arterial remodeling:

a pooled analysis of 5 intravascular ultrasound trials

more extensive atherosclerosis

inadequate compensatory remodeling

JACC 2008; 52(4): 255-62



Acute Coronary Syndromes
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Trends and prognosis in NSTE-ACS

I 1975- 1978 [ 1990 - 1991
M 1981 - 1984 B 1993 - 1995
] 1986 - 1988 ) 1997
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Furman Ml et al JACC 2001; 37: 1751-80



STEMI vs NSTEMI

ACS with persistent ACS without persistent
ST-segment elevation ST-segment elevation

Adapted from Michael Davies Adapted from Michael Davies

Troponin elevated Troponins elevated or not

ESC Guidelines for NSTE-ACS EHJ 2007; 28: 1598-1660




VS
Mortality after discharge
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ESC Guidelines for NSTE-ACS EHJ 2007; 28: 1598-1660



ACS

Initial Decision-making Algorithm

Arrival & > 6-12 hours
Jo o

STEMI High Risk Low Risk

ESC Guidelines forthe Wanaaeme iy Sy=2e:s




Predictive Value of ST Depression

W No ST-depression
0.95 - W Tmm ST-depression
’ _1 2mm 3T-depression

0,75

0,7
0 30 60 90 120 180

Follow-up in days
Kaul et al. PARAGON Study. JACC 2003



Appearance of Biomarkers in Blood
after Onset of Myocardial Infarction

50 -

M
o
L

Troponin

10 - (large MI)

Multiples of the AMI
cutoff limit

Troponin
(small MI)

99th% with 10% CV
0 E T T | 1 T

0 1 2 3 4 5 6 7 8 9
Days after onset of AMI

ESC-ACCF-AHA-WHF Universal Definition of Myocardial Infarction 10




Multiples of upper reference limit

Example of Release of Cardiac Markers in a Patient with NSTE-ACS
(Shaded Area Indicates Normal Range).

Up to 1/3:
o cTnT Trop (+), CPK-MB (-)

0 20 40 60 80 100
Hours after admission



Classification of Myocardial Infarction

Type 1 Spontaneous myocardial infarction related to ischemia due to a primary
coronary event such as plaque erosion or rupture, fissuring or dissectinnlf

Type 2 Myocardial infarction secondary to ischemia due to imbalance between
oxygen demand and supply p.g. coronary spasm, anemia, or hypotension

Type 3 |Sudden cardiac death|with symptoms of ischemia, accompanied by new
ST elevation or LBBB, or verified coronary thrombus by angiography or
autopsy, but death occurring before blood samples could be obtained

Type 4a Myocardial infarction associated|with PC
Type 4b Myocardial infarction associated with verified stent thrombosis

Type & Myocardial infarction associated with CABG




Non-coronary Conditions with Troponin Elevation

+ Severe congestive heart failure - acute and chronic

+ Aortic dissection, aortic valve disease or
hypertrophic cardiomyopathy

+ Cardiac contusion, ablation, pacing, cardioversion,
or endomyocardial biopsy

+ Inflammatory diseases, e.g., myocarditis, or
myocardial extension of endo-/pericarditis

+ Hypertensive crisis
+ Tachy- or bradyarrhythmias

+ Pulmonary embolism, severe pulmonary
hypertension

+ Hypothyroidism



Non-coronary Conditions with Troponin Elevation

+ Apical ballooning syndrome
+ Chronic or acute renal dysfunction

+ Acute neurological disease, including stroke, or
subarachnoid haemorrhage

+ Infiltrative diseases, e.g., amyloidosis,
haemochromatosis, sarcmdosm scleroderma

+ Drug toxicity, e.g., adriamycin, 5-fluorouracil,
herceptin, snake venoms

+ Burns, if affecting >30% of body surface area
+ Rhabdomyolysis

+ Critically ill patients, especially with respiratory
failure, or sepsis



Admission

Working
diagnosis

ECG

Bio-
chemistry

Risk
stratification

Diagnosis

Treatment

Suspicion of Acute Coronary Syndrome

Persistent STIT - Normal or Undetermined
ST - elevation Abnormalities ECG
LooX
Troponin Troponin
positive 2 x negative
High Risk Low Risk
STEMI INSTEMI Unstable Angina
- |
Reperfusion ‘ Invasive Non-invasive




Diagnosis and risk stratification

1t step: Initial Evaluation
= Quality of chest pain

» Assessment of likelihood of CAD
» ECG (ST elevation or other ECG abnormalities)

2" step: Validation & Risk Assessment

Biochemistry

Responsiveness to antianginal treatment

ECG (repeat, continuous monitoring) Non ST elevation
Echocardiography, MRI, CT

Risk score ACS

31 step: Invasive Management

» Emergent

» Early
» Nolelective

4" step: Revascularisation

oth step: Long-term management
ESC Guidelines for NSTE-ACS EHJ 2007; 28: 1598-1660




GRACE ACS Risk Model

PGRICE

_[At Admission (in-hoepital'to 6 monthe) || At Discharge (to 6 months)

Cardac amest at admission

W ST-segment devation

Elevatad cardiac anZymes markajs

Proatiityof  Desth  Desth or M)

In-hospital -

To & monthe -

het ]

S| nghuclions | GRACE INnfo | Refterences | Disclaimer



Mortality in hospital and at 6 months in low, intermediate and
high risk categories in registry populations according to the

GRACE Risk score
Risk category GRACE Risk Score In-hospital deaths (%)
(tertiles)
Low <=108 <1
Intermediate 109-140 1-3
High >140 >3
Risk category GRACE Risk Score Post-discharge to 6
(tertiles) months deaths (%)
Low <=88 <3
Intermediate 89-118 3-8
High >118 >8




1. First Contact 2. Diagnosis/Risk Asses 3. Invasive Strategy

Persistent or recurrent angina with/ without 5T

changes (2 2 mm) or deep neg. T resistant to

anfianginal treatmeant

Other diagnosis

Clinical sympioms of heart failure or progressing
hasmodynamic instabiity
Life threatening arrhythmias (VFWT)

Ve

Initial Validation

Elevated troponin levels

Evaluation

Dynamic ST or T wave changes

* Response to antianginal freatment
* Routine biochemistry, including
T e Eewl troponins (on presentation and after
BRI BT - AC S - G to 12 howrs), poss. special i early
physical examination

- Likelibocd of CAD POSsS ible el e (<72 hrs)

] proBHP)
e Ll * Repeat or continuous 5T segment

[symptomatic or silent)

Diabatas mellitus

Renal dysfuncfion (GFR=G0mlmin/1.73m? )
Reduced left ventricular function (EF =40%)
Early post-infarction angina

Pricr I

PCl within & months

Prior CABG

Intermediate to high GRACE rsk scors

elevation or other

manitoring
abnomalities)

* Risk score assessment
» Bleeding risk assessment
% » Differential diagnosis exclusion:

echocardicgram, CT, MR, nuclear
imaging.

STEMI

Mo recurrence of chest pain
Mo signs of heart failurs
Mo new ECG changes

H (&rrival and at & — 12 hours)
elective

Mo elevation of troponins
(Arrival and at & — 12 hours)

ESC Guidelines forthe Manaae e o pNSyi=2aes




Risk Stratification

1. Features of high risk that mandates urgent
angiography / revascularization

- Refractory anginae.g. evolving M without ST abnormalties)

- Recurrent anginalespite intense antianginal treatment
associated with ST depression (> 2 mm) or deep negative T
waves.

—  Clinical symptoms @rt fai@w haemodynamic
instability(“ shock™D

- LLife threatening arrhythmiasdventricular fibrillation or
ventricular tachycardia)




Risk Stratification

- Features of high risk that mandates early (<72 hours)
angiography / revascularization

- | Elevated troponin levels
— | Dynamic ST or T wave changes (symptomatic or silent) (> 0.5mm)
— | Diabetes mellitus
- | Reduced renal function (GFR < 60 mi/min/1.73m’)

—| Depressed LVEF < 40%
- | Early post Ml angina

—| PCI within 6 months

- | Prior CABG
- Intermediate to high risk according to a risk score




Risk Stratification

3 - No features of high risk
- No recurrence of chest pain

— No signs of heart failure

— No abnormalities in the initial ECG or a second
ECG (6 to 12 hours)

— No elevation of troponins (arrival and at 6 - 12
hours)



Therapeutic Options

Anti-ischaemic agents

Anti-coagulants

- UFH or LMWHs
- Fondaparinux
— Bivalirudin Troponin (+)
Anti-platelet agents Diabetes

- ASA

— Clopidogrel

— libllla Inhibitors
Revascularisation

ST depression

AFTACLOGT




Summary of treatment approaches (ESC)

Death or MI

Aspirin vs Ctrl
Heparin vs Cirl
GP lib/lla vs

Ctri
LMWH vs UFH

DTIvs UFH

Invasive vs
Cons
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Patient presenting with

NSTE-ACS
v

ASA / Clopidogrel / UFH
Nitrate, Betablocker

P ~—~

high risk | low risk
initially planned initially planned
invasive strategy conservative strategy
immediate (< 2.5 hrs) angio planned: early (< 48 hrs) angio planned: . . .
GP| can be postponed upstream GPI (Tirofiban, Eptifibatide) E.'Elﬂ‘f noninvasive stress tEStmg
PCI PCI PCI medical
Figure 1: + Abciximab + continuing Tirofiban or Eptifibatide || provisional Abciximab treatment
or Eptifibatide or Eptifibatide

Flow-chart for planning coronary angiography and PCI, if appropriate, according to risk stratification in patients with
NSTE-ACS (unstable angina or NSTEMI). GFI = Glycoprotein llb/llla inhibitor. If for some reason the delay between
diagnostic catheterisation and planned PCI is up to 24 hours, abciximab can also be administered. Enoxaparin may
be considered as a replacement for UFH in high-risk NSTE-ACS patients, if invasive strateqgy is not applicable.

rjj, @

ESC PCI Guidelines: Indications in NS TE-A C Lsiicjiriel Silozr 2t al. 34 ) ot

— Lo, iy =




OASIS 5 Trial

Death, myocardial infarction or refractory ischemia through day 9

0.06
= Fondaparinux

0.05 === Enoxaparin

0.04

0.03

0.02

Cumulative Hazard

0.01 Hazard ratio, 1.01 (95% CI, 0.90 - 1.13)

0.00

Days

NEJM 20063541464

OASIS 5 Trial

Major bleeding through day 9

0.04
mmm Fondaparinux
= Enoxaparin
= 0.03
=
= 0.02
£
S
0.01
Hazard ratio, 0.52 (95% CI, 0.44 - 0.61)
P<0.001
0.00

NEJM 20063541464



12 -

Cumulative Events, percent

30 Day Death According to Bleeding
OASIS Registry, OASIS-2, CURE

Bleeding

5-fold T risk

No Bleeding

Days

Eikelboom Curculation 2006;114- 774 - 782




Multivariate Mgdel for Major Bleeding in Patients with

NSTE-ACS
Variable Adjusted OR 95%ClI P-value
Age (per 10-year increase) 1.22 1.10-1.35 0.0002
Female sex 1.36 1.07-1.73 0.0116
History of renal insufficiency 1.53 1.13-2.08 0.0062
History of bleeding 2.18 1.14-4.08 0.014
Mean arterial pressure (per 20mmHg decrease) 1.14 1.02-1.27 0.019
Diuretics 1.91 1.46-2.45 <0.0001
LMWH only 0.68 0.50-0.92 0.012
LMWH and UFH* 0.72 0.52-0.98 0.035
GP lIb/llla inhibitors only 1.86 1.43-2.43 <0.0001
Thrombolytics and GP lib/llla inhibitors 4.19 1.68-10.4 0.002
IV inotropic agents 1.88 1.35-2.62 0.0002
Right-heart catheterisation 2.01 1.38-2.91 0.0003

Moscucci. Eur Heart J 2003:24:1815



effect on 30-day mortality among
CRUEIS)

. 1] 0
Trial 0dds Ratio & 95% CI Placebo %  llb/llla %

PURSUIT 6.1 21
PRISM 4.2 1.8
PRISM-PLUS 6.7 3.6
GUSTO IV 1.8 3.0

PARAGON A 6.2 4.6

PARAGON B
Pooled

lIb/llla better Placebo better
Circulation 2001:104:2767



Recommendations for Diabetes

| Tight gl*caemic control|to achieve normoglycaemia as soon
as possible is recommended in all diabetic patients with

NSTE-AC{in the acute phase (I-C).

* | Insulin infusion may be needed to achieve normoglycaemia

In selected NSTE-ACS patients with high blood glucose
levels at admission (lla-C)

\AJ \

Early mvaswe strategy s recommended for diabetic patients

« Diabetic patients with NSTE-ACS should receive intravenous

[ GP lib/llla inhibitors as part of the initial medical |
management which should be continued through the
completion off PCI {lla-B).

ESC GuidelinesioruieNy anageiicineigNSyIEAOSNEE)




@

Pre-hospital Management srgs

Symptoms compatible . _
with STEMI EHJ 2008;29:2909-45
EMS GP/cardiologist Self-decision /
Pre-hospital | E 247
diagnosis, | i service
triage, care
v ;
Ambulance Private transportation
; -
‘Pel:capable kil [ Non-PCl-capable

hospital

-
1 ‘

hospital

/ 5

EMS: Emergency Medical System: STEMI: Acute ST-segment Elevation Myocardial Infarction: GP: General

Practitioner; PCI: percutaneous coronary intervention
Thick arrows: preferred patient flow: dotted line: to be avoided



Efficacy of Thrombolysis and
Time from Symptom Onset

Lives saved per 1000 patients treated
of those with ST 1 or LBBB

0-1 hr 65
1-2 hr 37
2-3 hr 26

3-6 hr 29

Boersma, Lancet 1996



Short-term Outcomes in Patients Treated with Primary
PTCA or Lytics, According to Thrombolytic Agent Used

Death
Streptokinase
Fibrin-specific

Non-fatal reinfarction
Streptokinase
Fibrin-specific

Stroke
Streptokinase
Fibrin-specific

Death, non-fatal
reinfarction, or stroke

Streptokinase
Fibrin-specific

0 0-5 1-5

PTCA better Thrombolytic

therapy better

Keeley EC et al. Lancet 2003;361:13-20



Reperfusion Therapy »

"
CARTSOLL

oy

)

Recommendations Class | LOE
» Indicated in all pts with chest pain/discomfort nII*: 12 h \ I A
and with persistent ST-segment elevation or (presume

new LBBB

« Should be considered if there is clinical and/or ECG lla C
evidence of ongoing ischaemia if symptoms started
> 12 h before

« Reperfusion (PCI) in stable pts presenting >12hto 24 h| lib B
after symptom onset

= PCI of totally occluded infarct artery in stable pts 1] B
ithout signs of ischaemia > 24 h after symptom on




i Reperfusion Strategies

©

TUROPEAN

patients presenting early (< 2 h after
symptom onset), with karge amount of

viabhle myocardium and low risk of
hleeding.

possible.

SOCIETY OF
CARIDRC Ol ®
Time : .
limits PCl-capable hospital Ambulance Non-PCl-capable hospital
2h_ -J PCI < 2h possible™®
# pre-, in-hospital
PCI < 2h not possible
" fibrinolysis
12h | failed | | successful
[[] First Medical Contact (FMC)
* Time FMC to first balloon inflation | | * If PCI is not possible <2 h of FMC, | | 5 Not earller than 3h | | %2417 service
must be shorter than 20 min in start fibrinolytic therapy as soon as after start Mbrinolysis



'Reperfusion Therapy: @
Important Time Lines

CARCRCR, Onlyy ®

Onset ,
EMC Reperfusion
of STEMI ‘ Start lytic
4+ >
I
Onset EMC “PCl-related delay”  Reperfusion
of STEMI Balloon
‘ Sheath ‘
I
% )
» Patient-dependent » Organization-dependent

= (Organization-dependent)

FMC:First Medical Contact



Reperfusion Therapy: Primary PCI

©

TUROPEAN
SOCIETY OF
CAROEC Oy *

Recommendations

infarct and low bleeding risk

time delay

Rescue PCI

performed within 12 h

Class | LOE
eperfusion treatment if performed by an I A
experienced team as soon as possible after FMC
=« Time from FMC to balloon should b n any case ! B
and < 90 min in pts presenting early (< 2 h) with large
« Indicated for patients il shock hnd those with | B
contraindications to fibrinolytic therapy irrespective of
« After failed fibrinolysis in patients with large infarcts if lla A




Evolution of PCI for STEMI

ArgioJet

\O
Platelet |
GP llb/llla inhibitor ‘ N
W | et &  Protection Device
Thrombus
Balloon Antiplatelet Stent DES Removal and
Rx Dlstal
Embolization
Protection

Antman. Circulation 2001:;103:2310.

Devices



Bare-Metal Stent

__Endothelialized

Struts
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STEMI

Bare-metal stent

Drug-eluting stent

180 365

Days after Initial Procedure

NSTEMI

Bare-metal stent

==
e
'—

Cumulative Incidence (%4)

Days after Initial Procedure

N Engl J Med 2008;359:1330-42



Reperfusion Therapy: @
Fibrinolytic Therapy

CARTEC, Oy *

Recommendations Class | LOE

« In the absence of contraindications and if primary PCI I A
cannot be performed within the recommended time

PIfibrin-speciﬁc |agent should be given I B

nl Pre-hnspitallnitiatinn of fibrinolytic therapy lla B




“Fﬁ)r_iho_lyt_ic_'l_'ﬁerapy: _ @
Antithrombotic Co-therapy

SOCIETY QF
CARDEC, Ol *

Recommendations Class | LOE

- Antiplatelet co-therapy

o if not already ural (soluble or chewable/ no | B
enteric-coated) or i.v. dose of aspirin plus
aclopidogrel oral loading)dose if age < 75 years ! B

o if age > 75 years start with maintenance dose lla B




"Fibrinolytic Therapy: @
Antithrombotic Co-therapy

CARDEC, Ol *

Recommendations Class | LOE

« Antithrombin co-therapy

o with alteplase, reteplase and tenecteplase:

.u. bolus followed 15 min later by first | A
s.Cc. douse; 1T age > 75 years no i.v. bolus and start

with reduced first s.c. dose

=« if enoxaparin is not available: a weight-adjusted ' A
bolus of i.v. heparin followed by a weight adjusted i.v.
infusion with firstaPTT control after 3 h




Angiography after Fibrinolytic Therapy

‘l before discharge \

Recommendations Class | LOE
Evidence of failed fibrinolysis or uncertainty about success: | lla B
immediate

Recurrent ischaemia, reocclusion after initial successful I B
fibrinolysis: immediate

Evidence nflguccessful fibrinolysis: within 3 to 24 h!after lla A
start of fibrinolytic therapy

In unstable patients who did not receive reperfusion I C
therapy: immediate

In stable patients who did not receive reperfusion therapy: lib 65




' Antithrombotic Treatment
without Reperfusion Therapy

TURDPEAN

e
CARNCRON, Cnl Y ®

Recommendations Class | LOE
Antiplatelet co-therapy

« if not already .@ (soluble or chewable /no I A
enteric-coated) ory—eese of aspirin

« oral dose of(clopidogrel I B
Antithrombin co-therap

« 1.V. bolus - ollowed 24 h later by s.c. dose [ B
« If fondaparinux 1S ot available: enoxaparin i.v. bolus

followed 15 min later by first s.c. dose;ii age > 75 years no I 5
i.v. bolus and start with reduced first s.c. dose or

« I.v. heparin followed by a weight adjusted i.v. infusion

with firstaPTT control after 3 h I B




Recommendations Class™ Level®

Aspirin: maintenance dose of 75—100 mg

Clopidogrel: maintenance dose of 75 mg

MNon-selective and selective COX-2 agents
l.v. B-blocker
Oral B-blocker

ACE-inhibitor: oral formulation on first day

for all patients in whom it is not contraindicated

for high-risk patients

MNitrates
Calciurmn antagonists
Magnesium

Lidocaine

Glucose —insulin—potassium infusion
ESC Guidelines for STEMI EHJ 2008;29:2909-45




'Long-Term Medical Treatment

SOCILTY Q)
CARTRON, Cnl Y ®

'Recnmmendatinna Class | LOE

Antiplatelets

«@spirin for ever (75 to 100 mg d3My) in all patients without | | A
allergy

@pidngrel (75 mg daily) for 12 mm@in all patients lla C
irrespective the acute treatment

« Clopidogrel (75 mg daily) in all patients with I B
contraindication to aspirin




Recommendations for Withdrawal of Antiplatelet
Treatment

+ Temporary interruption of dual antiplatelet therapy (aspirin
and clopidogrel) within the first 12 months after the initial
episode is discouraged (I-C).

» Temporary interruption for major or life-threatening bleeding
or for surgical procedures where even minor bleeding may
result in severe consequences (brain or spinal surgery) is
mandatory (lla-C).

+ Prolonged or permanent withdrawal of aspirin, clopidogrel
or both is discouraged unless clinically indicated.
Consideration should be given to the risk of recurrence of
ischaemic events which depends (among other factors), on
initial risk, on presence and type of stent implanted, and on
time window between proposed withdrawal and index event
and/or revascularisation (I-C).

ESC Guidelines fortfie Managem&;‘;. FNSTEACS 5 (79) @




Response to MI in Patients with and
without Diabetes Mellitus

Left ventricular function

Parameter Diabetics Non-diabetics

EF (%) 61 60

Hyperkinesia ' '
non-infarct zone I

Signs of CHF 22

(Woodfield et al: Gusto | angiographic part, J Am Coll Card 1996;28:1661)




PCIl vs. Lytic treatment

Relative risk {(85% CI*

——

. u
Mo . .
Yes
Mo
Ml location
Anterior
MNon-antefor
Pulsa rate
<G5
a85.75
7TG-85
=85

SBP (mmHg)
<115
115130
131150
=180

Risk group
Low
Interm ediate
High

Grines C, et al. Am Heart Journal 2003;145:47-57



Revascularization in acute coronary syndromes

Early PCl vs. thrombolysig’in diabetic patients\with AMI
Fibrinolysis (n = 99) rimary PCI (n =A403)

Survival free from death or reinfarction

LN
i@: gl T S . - (Angioplasty
T | R S —
P “ Fibrinolysis
c 60
-
m p
Q 40
E -
E 20— RRfor PCI0.29 (05% CI 0.15-0.57)
S | p<0.00"
O | | | | | |

0 60 120 180 240 300 360

Follow up (days)
(Hsu et al Heart 2002:88: 268)



. |

Revascularization in acute coronary syndromes

Mortality predictors in invasively managed patients with ACS

RR
Age ® 1.5
Female gender —@— 0.5
Angina 9 09
Hypertension & 07
Diabetes ¢ 5.4
Smoking O 0.9
Previous M ) 3.2
ST depression ® 1.8
Troponin T >0.03 g/L —— 1.2
3-VD . 1.9
n=1222
Diabetes 0.2 1 1015
No 1067 Relative risk (95% Cl)
Yes 155

(Norhammar.et.al- d Am Coll Card 2004: 43: 585)

-



|

Revascularization in acute coronary syndromes

Early revascularization in ACS comparing
patients with (n=155) and without diabetes (n=1 067)
One year event rate in FRISC |

Invasive
0
Death (% Non-invasive

OR=0.63
MI or Death (%) p =0.066

30
25T

200 oOrR=072
15+ p=0.018

101
5-
U_

No diabetes Diabetes

30

25T
201
19T
101

5

B

0

OR =0.69

OR = 0.52
0 =0.027

No diabetes W

(Norhammar et.al-J Am Coll Card 2004: 43: 585)



The importance of glucose control

Glycemia and mortality following PCI
(n=1612)
Glucometabolic classification via fasting glucose

1.00

15 | f_:E [T
- _ P-trend<0.001 11.2% b=
= 0] [ :
= 1 >
Z | 6.6% p

g : E 092
g E
1 1.9% >
O

o M o.as] -

NFG IFG -ADA-DM COM
Glycemic category Follow up (years)

~ (Muhlestein.et-al. Am Heart J, 2003:146: 351)



Revascularization in diabetics

Treatment decisions regarding revascularization in patients

with diabetes should favourggronary artery bypass surgery>  lla
over percutaneous intervention.

(Glicupmtein [Ib/llladnhibitors are indicated in elective PCI
in a dIabeTIc patient.
When PCl with stent i lon is performed in a lla
diabetic patient{drug-eluting stents)}DES) should be used.
Mechanical reperfusion by means o s the
revascularization mode of choice in a draisetrcpatient

with acute MI.

Guidelines on diabetes, prediabetes and CVD: ESC —EASD. EHJ 2007




Thrombolysis in the diabetic Ml patient

From fibrinolytic therapy trialists
n = 43 343 Diabetes ~ 4 30010%)

5 weeks mort (%
20 — %) . Control
. Thrombolysis

10 -
0% . .

No diabetes
NNT 27 6/

(FTT Collaboration Group Lancet 1994:;31)



2wdovrTal...

* 15 TTapammavw (weC o€ un d1aNTIKOUC

» 37 TTapatravw (wWEC o€ dlaRNTIKOUG

Fibrinolytic Therapy Trialists Collaborative Group. Lancet 1994;343:311-322



Thrombolysis in the diabetic patient

GUSTO |

n =40 000 Diabetes ~6 000 (15%)

Bleeding Diabetics Non-diabetics

Extraocular 1 10

Intraocular 0 1

(Mahaffey et al JACC 1997;30:1606)



Effect of anti platelet agents on CVD events
In high risk patients: Meta analysis

CVD events (%)

25 - Bl Antiplatelet therapy

. Control

20 -

15 -

Diabetes No diabetes

NNT 20 28
(Antiplatelets Trialists Collaboration BMJ1994;305:81-106)




(2R6Thi= CV death or MI from randomization to end

2N Relative Risk  Plac Clopid
Diabetes 504 16.5 12.9
No Diabetes 2154 —i— 11.7 7.9
PCl in 1st Hosp. 1730 —— 12.0 8.3
PCI After 15t Hosp. 928 —— 13.8 9.8
H/O CABG 332 —t—— 217 9.6
No H/O CABG 2326 S 11.2 8.7
PCl <72 h Rand 544 —_— 135 85
PCl > 72 h Rand 2114 —T— 123 89
10'2 04 06 08 1.0 1.2 X

Clopidogrel better | Placebo better
(Mehta SR et al. Lancet 2001:358:527-33)




Diabetic patients - All studies

Study T C OR OR
n/IN n/N (95%Cl)

BHAT 22/236 33/229 — 0.61
BIP 71/911  254/1812 L 0.55
Goteborg Metoprolol  4/53 12167 —a— 0.41
ISIS-1 29/463 40/495 —i- 0.76
Kjekshus 131127 33/141 —a— 0.40
MIAMI-Trial 111192 25/221 —— 0.50
Norwegian Timolol 6/53 14/46 —8— 0.31
Total 156/2035 491/3011 @ 0.55 [0.46-0.66]
Chi-square 4.57 Z=6.50 O O

Favours treatment | B-Blocker

102 1

5 10 Favours Control




ACE-Inhibitors in diabetic patients with acute
myocardial Infarction

GISSI 3

n=18 000 Diabetes~2 700 (15%)
Six months mortality

20 —

15

0 -
No diabetes

(Zuanetti et-al Circulation 1997;96:4239)



CV Death - Ramipril vs Placebo - DM

Kaplan-Meier Rates

0.12- o
— Ramipril — Placebo
0.10-
008- RR: 0.63 (0.49-0.79)
p=0.0001
0.06 -
0.04 -

0.02-

0 500 1000 1500
Days of Follow-up

(HOPE Study investigators Lancet2000:355:253)

2000



Vascular events by prior disease

Baseline Statin Placebo Risk ratio and 95% CI
feature (10269) (10267)  Statin better Statin worse
Previous M| 1007 1255 1N
Other CHD (not MI) 452 597 '.'
No prior CHD
CVD 182 215 — i —
.
PVD 332 427 "
Diabetes 279 369 ——
| 24% SE 2.6
ALL PATIENTS 2042 2606 ’ Reduction
(19.9%) (25.4%) (2P<0.00001)
| T 1 | |

I I I I
04 06 08 10 12 14

(HPS Collaborative group.-Lancet 2003; 361: 2005-16)



YNOOEPAINMEYOMENOI!!!

95%CI
(0.77-0.89)

(0.82-0.94)
(0.87-1.08)

Betablockade . (0.87-1.07)

Statin . (0.80-0.97)

ACE-inhibition : (1.33-1.58)

Revasc <l4d . {0.75-0.98)

@ Diabetes mellitus

Anna Norhammar et al. Eur Heart J 2003; 24. 838-44



What about hypoglycemia?

20 - Non-Diabetic patients
18 ~

U-shaped relation blood
glucose and adverse
outcome in STEMI patients

p=0.003

Death or Myocardial Infarction (%)

<81 81-99 100-125 126-150 151-199 =199

Data derived from

£ [0 Diabetic patients
TIMI-10A/B E 1: 0<0.001
LIMIT-AMI £ |-
OPUS-TIMI-16 5[0
n=4 224 y

<81 61-99 10[]-:125 126150 151-199 =194
Blood glucose level

(Pinto et .al. J Am Coll Card 2005;46:179)



Early risk stratification should be part of the evaluation
of the diabetic patient after ACS.

Treatrment targets, as listed in Table 1, should be autlimed
and applied in each diabetic pal:irnt folowing an ACS.

sduce morbidity and mortality in patients
Wil |aen=_-'; and ACS.

Aspirin should be given for the same indications and in
similar dosages to diabetic and nor-diabetic patients.

Adenosine diphosphate IA0F receptor dependent platelet

diabetic patients with addition to aspirin.

The additon of a other therapies reduces
the risk for cardiovascLlar events in patients with diabetes
and established CVD.

Diabetic_patients with acute Ml benefit from tighe
Thii may be accomplished by
dilfers Earmert strategies.




Implementation of modern treatment
The Munich registry

% In-Hospital Mortality B Diabetes
M No diabetes
30 [RR=44%, pzo.os\
20 —
10 —

1999 2001

(Schnell et al Diabetes Care 2004; 27:453-60)
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Classification of HF by structural abnormality (ACC/AHA] or
by symptoms relating to functional capacity [NYHA]

ACEAHA Stages of HF

Stage of heart failure based on structure

and damage to heart muscle

Stage A

Stage B

Stage C

Stage D

Al high risk for developing HE
Mo iderdified siructural or
ncticnal abnormmaliny, No signs
or syTnpioms.

Developed sructural heart disease
that is strongly associated with the
deyvelopment of HE but without
SIS OF SYyIMpaoms.

Symptomatic HF associated with
underying struciural heart disease.

Acvanced structural heart disease
and marked symptoms of HF at

rest diespite maximal mecfical
therapy

A = Arnerican Coliege of Cardchogyt AHA, Armerican
Heart Association
Humt 54 et al Jreulabon 20051 12:1825-1852

MNYHA Functional Classification

Severity based on symptoms and physical

Class |

Class

Class 1

Class IV

activi

Mo limitation of pinsical activiny
Ordinary phyysical activity does rot
cause undue fatigue, palpitation,
or dyspnoea.

Slight [imitation of plmysical acthvity:
Comfarable at rest, but ardinary
phwsical activity resLits in fatgue,
palpitatnon, or dysproea.

Parked limitation of physical
activity. Comfortable at rest, but

less than ordinary activity results in
lfatigue, palpitation, or dysproea,

Linable o carry on any physical
activity wwithout discomfort.
Symptoms at rest. If any physical
Activily i Lindertaien. discomifion s
increased,

MTHA = Ry Yok Heart Associatian

The Chtenia Commitdae of the Mew vork Heart
Aszocistion. Mormenclare and Criteria for Diagrosis of
Dizesses of the Heart and Great Vessek. Fth ed. Boston,
Mass: Litthe, Bromm & Cor 1994:.253-256




ESC Guidelines for the diagnosis and treatment
of acute and chronic heart failure 2008

The Task Force for the Diagnosis and Treatment of Acute and
Chronic Heart Failure 2008 of the European Society of Cardiology.
Developed in collaboration with the Heart Failure Association of the
ESC (HFA) and endorsed by the European Society of Intensive Care
Medicine (ESICM)

Flow-chart for the diagnhosis of HF in untreated patients
with symptoms suggestive of HF using natriurelic peptides

Clinical cxamination,
ECG, Chest X-ray
Echocardiography
I
Natriuretic peptides
l
| | I
BNP < 100 pg/ml B LIS P BNP > 400 pg/ml

NTproBNP < 400 pg/ml UE;'EEB;';M NT:proBNP > 2000 pg/ml

Chronic HF unlikely Uncertain diagnosis Chronic HF lilcely




C heart raliure + reauced eje

120 msec? fraction < 35%7

0 2002 The Evopean Socety of Candickagy

Consider: Consider: digoxin, _ ]
hydralazine/nitrate | Consider ICD No further
treatment

R
CRTorCRT-D | yap, transpiantation

WWW. e



ESC Guidelines for the diagnosis and treatment
of acute and chronic heart failure 2008

The Task Force for the Diagnosis and Treatment of Acute and
Chronic Heart Failure 2008 of the European Society of Cardiology.
Developed in collaboration with the Heart Failure Association of the
ESC (HFA) and endorsed by the European Society of Intensive Care
Medicine (ESICM)

Two classifications of the severity of heart failure in the conrext of acure myocardial infaretion

Killip classification Forrester classification

Designed to provide a clinical estmate of the severity of circubtory deranpament Designed to describe clnical and haemodynamic status in
in the treatment of acute myecardal infarction. acute myecardial infarction.
stage | Mo heart failure, 1. Mormal perfusion and pulmonary wedze pressure
Mo clinical signs of cardiac decompensation (PCWP—estmate of left atral pressure)
stage | Heart failure. L Poor perfusion and low PCWF {hypovolaemic)

Dizenostic criveria include rales. 53 salloo. and pulmonary venows hvoertension. 3 MNear normsl perfision and high POWP Cnolrmonany
Pulmcnary congestion with wet rales in the lower hali of the lung Tieids. oedema)

stage Il Severs heart failure. 4 Poor parusion and high POWP [ cardingenic shock)
Frank pulmonary cedema with rales throughout the lung fialds
Stage IV Cardiogenic shock.

signs include hypotension (2BF <730 mmHg), and evidence ot paripheral
vasoconstriction such as oliguria, cyanosic and sweating

Kilip T, 3rd, Kimball |[T. Treatment of myacandial infanction in a coronary came unit. & two year edperience with 250 patients. Am [ Cardol 1967100457 464,
Forrester |5 Diamond GA, Swan M| Cormelative chassification of dlinical and hemodynamic function after acute myocardial infarction. Am [ Cosdiol 197739137 =145




Clinical syndromes
of ACUTE HEART FAILURE

Hypertensive AHF

Acutely
Decompensated

Chronic HF
PULMONARY

OEDEMA

Cardiogenic
_ shock




ESC Guidelines for the diagnosis and treatment
of acute and chronic heart failure 2008

The Task Force for the Diagnosis and Treatment of Acute and
Chronic Heart Failure 2008 of the European Society of Cardiology.
Developed in collaboration with the Heart Failure Association of the
ESC (HFA) and endorsed by the European Society of Intensive Care
Medicine (ESICM)

A clinical assessment of patients with AHF

-
0
5
E
.
w
-
L
%
=

0 2008 The Europsan Sodety of Candiolngy

Clinical classifications

Dry and warm Wet and warm

Dry and cold Wet and cold

N
Pulmonary congestion



Treatment strateqy in AHF according to systolic blood pressure

Oxygen/NIV
Loop diuretic +/- vasodilator
Clinical evaluation

J l |

SBP = 100 mmHg SBP 90-100 mmHg SBP < 90 mmHg

J l }

Vasodilator Vasaciitor-and/or Consider preload

INTG, nitroprusside, motrope correction with fluids

nesintide, levosimendan) rduhutafmne, PDEI, Inotrope (dopamine)
levosimendan)

Poor response

Good response Inotrope

Stabilise and initiate U;;uprg;;ur

dim:-tic. AEELIARE, Mechanical support
eta-blocker Consider PAC

© 2008 The Eumpean Socky of Candeiogy
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H KaAn puBbuion PEIWVEI TIC ETTITTAOKEC

DCCT Kumamoto UKPDS

HbA, . 957% | 9-7% | 8-5T7T%
Ap@IBA/TTGO1a 76% 69% 17-21%
Neppotrdbeia 54% 70% 24-33%
NeupoTtrabeia 60% - -
Makpoayyelotradeia 41% - 16%




Glycemic control and macrovascular disease.
Meta-analysis of randomized trials

@s in Type 1 diabetes

Incidence Rate Ratio (85% Cf) % Weight

Holman 8 0.35 {0.014, 8.64) 1.5
Verillo » 1.33(0.30, 5.96) 8.6
L auritzen ' . 2.67 (0.1, 65.46) 1.5
FekitRasmussen < 0.10 ( 0.006, 1.95) 17
DCCT PP 0.34 (0,18, 0.66) 354
DCCT §| 0.32(0.18, 0.57) 4.0
SIS 0.56 ( 0.14, 2.25) 7.8
MCSG 0.31 (0.013, 7.72) 15
Overall 0.38(0.28, 0.56) 100.0

| J t ] | |

0.01 0.1 051 2 10 100
Incidence Rale Ralio  Stettier et.al.: Am Heart ] 2006: 152:27-38



Glycemic control and macrovascular disease:
Meta-analysis of randomized trials

@s in Type 2 diabetes

Incidence Rate Ratio (95% C!) % Weight

Veterans Affairs 1.52 ( 0.90, 2.55) 4.3
UKPDS 1 0.76 ( 0.66, 0.83) 53.6
UKPDS 2 0.91(0.74, 1.11) 72
UKPDS 3 0.72 ( 0.54, 0.95) 14.3
Kumamoto PP P " | 0.11 { 0.006, 1.99) 0.1
Kumameto S : - 1.38(0.31,6.18) 0.5
Overal Q 0.81(0.73, 0.81) 100.0
¥ | I 1 J |
0.01 0.1 051 2 10 100
Favours intensified glycemic contro! Favours conventional glycemic contral

Stettler et.al.: Am Heart J 2006; 152:27-38




H mAcioynypia Twy acBeviv dev emITUYXAVOUV TO OTOXO

™ng ADA via HbA, <77

Acbeveic (%)

GOAL Survey HbA,
100 - ( 19 4 m > 10%
- Y/
7.8% >
80 - ca% = | > 8%
60 > 7% < _l'/'O/J W 7%-8%
_ B < 7%
40 | : Mévo 10 7% Twv SIaBNTIKWY aTOPWY  *
i otn NHANES 1999-2000, métuxav:
20 ' E v HbAlC < 7°/o E
3707 : v Aptnpiakn Micon < 130/80 mmHg :
v ONKK} XoAnoTepdAn < 200 mg/dL
0 e et A S

N = 404 diapnTikoi, 20-74 €TWV, TTOU CUMPMETEIXAV OTN
National Health Examination Survey (NHANES), 1o 1999-2000

S

Saydah SH et al, JAMA 2004; 291:335-342




EASD New ESC/EASD Guidelines ©)

Vreatment targets
Variable Target
Lifestyle modification Structured education
Smoking cessation
"

Renal dysf <125/75
HbA1c (DCCT standard) <6.5%

mmol/| mg/dl
Venous plasma glucose <6.0 108
Cholesterol <4.5

LDL <1.8
HDL male >1.0; female >1.2

_ Triglycerides <17




Multifactorial intervention in type 2 diabetes:

13.3 years follow up:

intensive therapy — | death & | CV complications

B Intensive therapy [ Conventional therapy

Conventional therapy

Intensive therapy

9_':
-
g
s
g
=
L]
=
J
£
@
2
=
=
-
£
-
o

No. of Cardiovascular Events

6 7 & 9 10 11 1z 13

Years of Follow-u
P Death  Stroke Myocardial CABG PCl  Revascu- Amputa-

No. at_RiSk ) from Infarction larization  tion
Intensive therapy 80 75 72 63 : Cardio-
Conventional 80 77 69 63

= vascular
therapy

Causes

N Engl J Med 2008;358:580-91



INTERHEART Study: Effect of Potentially Modifiable
Risk Factors Assoclated with Myocardial Infarction In
52 Countries

Risk factor PAR o H+T
Smoking 36% il
Diabetes 12% et
Hypertension 23% ™™ "Numbers smoked perday
Abdominal obesity 34% el I SL S N
Psychosocial 29%

Veg/fruit daily 13% . +r_..1-
Exercise 26% : i_+,,+'**+"'
Alcohol intake 14% N
ApoB/ApoA-1ratio (Svs1) 54% T+ |

b SApSEIA; ratsiﬂ [éecilgs} ©
All above combined @ ———E E R R R R B
(Yusufet al, on benalt of the INTERHEART Study Investigators Lancet, 2004,364 Pages 937-952)




...TTOTE UNV EYKATAAEITTETE TN TTPOOCTTAOEIQ...

NEVER EVER
GIVE UP

...YIOTi OTAV PTACOUNE OTO AKPO MTTOPEI EAPVIKA VO
aAAGEElI O TPOTTOC TTOU BAETTOUME TA TTPAYMATA. ..



EYXAPIZTQO
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