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Coronary disease

G INFLAMMATORY STATUS
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Table 2 Genes shown to be related to t

Chromosomal locus  Gene name

1p36.3 5,10-Methylenetg

1p36.2
1p35.1
1p34.1-p32
1p34

1p31.3-p31.2
1p22-p2l
1p22.1
1q21-q23
1q23-q25
1q23-q25
1925

1925.2-g253
1g32
1q42-g43
lq44

2p24
2pl2-pll.2
2ql14

3q21-g25

3q26.3-q27

3q27

4q22-q24

4q26-q28

4q28

4q28-q31

4q32.3

5q13 12

5q23-q31 16p13.3

5q31.1 K]

5q32-q34 16p11.2
Iﬁq13
16g2;
T6q24

1 7[)1(:1:‘,13

6p25-p24 17p13

6p21.3

6p21.3

6p21.2

6p21.2-p12 Phospholipase A2, group

5q33-qter
5934
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Nitpwdn — Brunten, 1876.

YTpEeMTOKLVAon - BpouBolvon — Pwoia, 1975.
Aoripivn, Meppavia 1980,kAomidoypeAn , HMA 1990.
>tativn, lamwvio 1994.

Bypass — Kolesov, Pwoia ,1964.

PTCA, Gruentzig, EABetia, 1977.

Stent — Sigwart, EAPetio,1986.
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Table 1 Recent pharmacogenomic studies of statin efficacy and adverse drug responses (ADRs

Gene?® Variant Statin® Patients® n Outcome® Observation®

Genes involved in statin pharmacodynamics

€0, £, £4 PV DL 33 PD g4, reduced LDL-cholesterol response
APOE €0, €3, €4 AV DL 272 PD No effect
APOE €, £5, £4 PV REGRESS 815 PD €4, increased HDL, LDL/HDL, lower angiographic response
APOE €0, Eg, E4 M DL 100 PD &0, increased HDL response
APOE €0, €3, E4 Sv, LV DM CP 96 PD €4, greater LDL-cholesterol response than g,
LPL Haplotypes LV CABG 829 PD Haplotypes related to elevated and reduced HDL response;
elevated TG response; graft progression protection
CETP TaqglB PV CAD 1002 PD, E No genotypic effect
ACE In/del PV GenHAT 4741 E No genotypic effect
LOX1 3UTR AV, SV DL 751 E Increased events
CYP7A1 A-204C =% DL 33 PD No genotypic effect
I Genes involved in pleiotropic statin response
eNOS I-786C \" Healthy 30 PL Altered plasma nitrate, thiobarbituric acid-RS response
IL6 G-174C AV CAD 24 PD, PL No genotypic effect on lipid or IL-6 response
IL6 G-174C SV DL N/A PL No genotypic effect on plasma IL-6 response
PAI-1 4G/5G _B5G/AG PV HUVECs N/A PL 4G/5G, reduced secreted PAI-1 response
IGenes involved in statin gharmacokineticsl
SV Healthy 32 PK-S Elevated SV in plasma
SLCO1B1 T521C PV Healthy 16 PK-M, PD Higher AUC following multiple doses; no PD response
SLCO1B1 G-11187A, T521C PV Pediatric DL/CT 20/12 PK-S, PD G-11187A-reduced Cmax, AUC, and ty/o;

greater HDL-cholesterol
T521C-reduced TC and LDL-cholesterol response;
greater HDL-cholesterol

SLCO1B1 *1a, *1b, *15 PV Healthy 23 PK-S *#1b-reduced AUC
SLCO1B1 T521C FLV, PV Healthy 32 PK-S Increased AUC for PV but not FLV; men not women
SLCO1B1 *#15 PV DL 33 PD *15-reduced response at 8 weeks; no change at 1 year
ABCB1 G2677T/A, C3435T PV Pediatric DL/CT 20/12 PK-S, PD No observed response
ABCC2 C1446G PV Healthy 41 PK-S Lower AUC; higher mRNA expression in liver samples
BCRP C421A RV Healthy 14 PK-S CC-reduced AUC, Cmax
CYP2D6 *1, *4 M DL 100 PD *#1/%4 and *4/%4, higher efficacy
CYP3AS 2143 SV Healthy 22 PK-S *3, elevated plasma AUC; reduced plasma clearance
I Genes involved in statin-induced ADRs I
CPT2 Various M ADR cases versus 136 ADR Variants that were identified in nonstatin induced myopathy were
PYGM controls: HV, non-ADR 100 over-represented in statin ADR cases versus HV and non-ADR
AMPD1 DL, NSM 116/106 controls
CYP3AS5 *3 M ADR cases, non-ADR 50/50 ADR No genetic effect on rate of ADR
CYP2C9 #92 %3 controls

CYP2D6 *3, %4, %5, *6

Mangravite et al; Curr Opin Lipidol 2009;18:409—-414



Pharmacogenomics in AMI: Pleiotropic effects of statins
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Figure 1. Roles in Clopidogrel Activity of Proteins with Known Genetic
Polymorphisms.

Intestinal absorption of the prodrug clopidogrel is limited by an intestinal
efflux pump P-glycoprotein coded by the ABCBI7I gene. The majority of the
prodrug is metabolized into inactive metabolites by ubiquitous esterases.
The minority is bioactivated by various cytochrome P450 (CYP) isoforms
into active metabolites. These metabolites irreversibly antagonize the ade-
Nnosimne diphosphate (AIDP) receptor (coded by the P2RY 12 sene), which in 1




MTTOpPEI VO 0pIOTEI WC «N aduvauia TNG
KAOTTIOOYPEANG VA AvACTEIAEl TNV OUYKOAANGON
TWV AIJOTTETAAIWY TTOU €TTAYETAI ATTO TNV ADP»

(avixveuovTal OTOIXEIO UTTOAEITTOMEVNC
OpaoTNPEIOTNTAC ToUu P2Y12 utrodoxea UETA ATTO

TNV aywyn)

De Miguel et al. Thromb Haemost 2008; 100: 196-203



KPITHPIO

Epmeipikd... «eAattwon <10% NG
OUYKOAANONG TWV QIUOTTETOAIWY O€
atToKpion ota 5 pmol/L ADP»

Wiviott et al Circulation. 2004:109:3064-3067



MEeAETEC AVOAPEPOUEVEG OTNV ETTITITWON TNG

AVTIOTAONG OTNV KAOTTIOOYpPEAN

Table 1 Clopidogrel resistance studies

Investigators n  Patients Clopidogrel dose Definition of clopidogrel resistance Time Incidence
img, load/qd)
Gurbel et al [9] 92 PCI 30075 5 and 20 ust ADP-induced ageregsation 24 h 31 36%
=1{}% absolute change
Jaremo et al [27] 18 PCI 30075 ADP-induced fibrinogen binding <40% of 24 h 8%
baseline
tuller et al [28] 119 PCI &0/ 75 5 and 50 utt ADP-induced aggregation 4 h 5 11%
=1{% relative change
tobely et al [29] L0 PCI 300575 1 utt ADP-induced aggregation, TEG and Pre gnd  30%
lchor PW; <10#% absolute inhibition post
Lepantalo et al [30] 50 PCI A00F7R 2 or b umt AD-induced ageregation and 2.5 A4
PFA-100 10% inhibition and 170s
Angiolillo et al [31] 48 PCI A0 7R & um ADP-induced aggregation <40% 10 riin, 4 44%
inhibition and ¥4 h
watetzky et al [3Z] 60 STEM A0 7R 5 um ADP-induced aggregation and CPA  Dail§ for 25%
=10% inhibition 5 dags
Dziewierz & et al 31 CAD 00 H uth ADP-induced aggregation <10% 24 h 3%
[33] absolute change
Lev El et al [34] 150 PCI 300 5 um ADP-induced aggregation -<10% i PR h 24%
absolute change
Angiolillo et al [35] 5Z Diabetics and 300 =1 relative inhibition 4 h 38% diabetics 8%
non-diabetics non-diabeticg
Gurbel et al [25] 190 PCI SO0 or 600775 5 and Z{ ust ADP-induced aggregation 4 h I8 3 wit
=10% absclute inhibition 300 mg B% gFith
a1 mig
Abbreviations— PCl=percutansous coronary interventions; ADP=adenosine diphosphate; CAD= Coronary artery disease = throm-

belastography; PW=Plateletworls; PFA-100 =Platelet function analyzer-100; CPA=Cone and platelet analyzer.

Gurbel et al. Thrombosis Research 2007;120:311-321



MHXANIZMOI

*|OI00UYKPAOIOKA XOPAKTNPIOTIKA

‘Meiwpévn BiodiabeoipdTnTa

*MeTaANTr) KABAPON TOU evepPyoU UETARBOAITN TNS KAOTTIOOYPEANC
*EVAAANOKTIKEC 000i EVEQPYOTTOINONG TWV AIMOTTETAAIWY

[ EVETIKOI TTOAUMOPPICUOI

*Aucnuévn atreAeuBEpwon ADP

*AANayYEC OTO PETARBOAIOHO TS KAOTTIOOYPEANC HECW TOU KUTOXPWHATOC
CYP3A4

*Aucnon TNG avtidPaACTIKOTNTAG Tou P2Y 12 uttodoxea atro TNV opeTTpadoAn

Schroeder et al. J Thromb Thrombolysis 2006;22:139-150
De Miguel et al. Thromb Haemost 2008; 100: 196—-203



Multiple Mechanisms

Affect the Clopidogrel Response

We read with interest the paper by Ang et al. (1} in a previous issue
of the Jowrnal. The purpose of the study was to identify factors
associated with lower platelet inhibition (PI} with clopidogrel in
patients with cardiovascular disease. Their results showed that
elevated plasma fibrinogen =375 mg/dl is a unique factor associ-
ated with lower Pl in diabetic patients, whereas increased body
mass index remains independently associated with lower PI after
clopidogrel therapy. They also identify the presence of diabetes
mellitus as a factor associated with lower P1. However, this finding
was only significant in the presence of an elevated serurmn fibrinogen
level. No other statistical association with PI was found in the
rmultiple variable model.

Although these findings are interesting, other factors involving
clopidogrel response have not been completely evaluated. For exarn-
ple, the impact of genetic polymorphisms or other genetic factors on
clopidogrel response has not been evaluated in the study. It is well
known that P2Y,, receptor inhibition is implemented by an active
metabolite of clopidogrel. Therefore, genetic variants of enzymes
within the metabolic pathways (P450 enzymes) or downstream targets
of the active metabolite (P2Y, platelet glycoproteins IIb/[1la and la)
might affect clopidogrel response. Moreover, the metabolic activity of
the P450 enzymes varies considerably among individuals. Genetic
polymorphisms of the cytochrome P450 iscenzymes such as
CYFP3AAM1B (rs2740574), CYPIAS*3 (rs776748), and CYP2C19%2
(rs4244285) have been implicated to modulated individual response to
clopidogrel (2). However, only CYF2C19%2 (SNF 134244285, AA

JACC Vol B3, No. 10, 2009
March 10, 2009:393-903

genotype) polymorphism association with variable clopidogrel re-
sponse has been wvalidated in both healthy and acute coronary
syndrome individuals (3). The association of platelet glycoproteins
[1a and P2Yy, receptor polyrnorphisms with clopidogrel variable
response has not been confirmed in previous studies (4), and it should
also be exarnined in the study by Ang et al. (1).

Finally, other mechanisms, such as cellular factors (accelerated
platelet turnover, reduced CYP3A metabolic activity, increased
ADP exposure, up-regulation of P2Y pathways), or clinical factors
(noncormpliance, underdosing, poor absorption) may cause subop-
timal clopidogrel response.

This interesting study by Ang et al. (1) sheds some light on
mechanisms underlying reduced response of platelets to the anti-
aggregatory effect of clopidogrel. Although the limited number of
patients with lower inhibition of platelet reactivity by clopidogrel
makes the findings exploratory, further studies with a larger cohort
of patients are needed to elucidate the multiple mechanisms
involving clopidogrel response.

Gerasimos Siasos, MD, PhD
*Dimitris Tousoulis, MD, PhD, FACC
Christodoulos Stefanadis, MD, PhD, FACC

*1st Cardiology Unit
Hippokration Hospital

Athens University Medical School
69 South Karagiorga Street
Glifada, Athens 16675

Greece

E-mail: drtousoulis@hotmail.com

d01:10.1016/} jace. 2008.08.062
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Figure 2. Genome-Wide Association Study of Adenosine Diphosphate-Stimulated Platelet
Aggregation in Response to Clopidogrel
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Genetic Determinants of Response to
Clopidogrel and Cardiovascular Events

Tabassome Simon, M.D., Ph.D., Céline Verstuyft, Pharm.D., Ph.D_,
Murielle Mary-Krause, Ph.D., Lina Quteineh, M.D., Elodie Drouet, M.Sc.,
Nicolas Méneveau, M.D., P. Gabriel Steg, M.D., Ph.D., Jean Ferriéres, M.D.,

Nicolas Danchin, M.D., Ph.D., and Laurent Becquemont, M.D., Ph.D.,
for the French Registry of Acute ST-Elevation and Non—ST-Elevation
Myocardial Infarction (FAST-MI1) Investigators

ABSTRACT

BACKGROUND

Pharmacogenetic determinants of the response of patients to clopidogrel contrib-
ute to variability in the biologic antiplatelet activity of the drug. The effect of these
dererminants on clinical outcomes after an acure myocardial infarcrion is unknown.

METHODS

We consecutively enrolled 2208 patients presenting with an acute myocardial in-
farction in a nationwide French registry and receiving clopidogrel therapy. We then
assessed the relation of allelic variants of genes modulating clopidogrel absorption
(ABCB1), metabolic activation (CYP3A5 and CYP2C19), and biologic activity (P2ZRY12
and I'TGB3) to the risk of death from any cause, nonfatal stroke, or myocardial in-
farction during 1 year of follow-up.

RESULTS
Death occurred in 225 parients, and nonfartal myocardial infarction or stroke in 94
patients, during the follow-up period. None of the selecred single-nucleotide poly-
morphisms (SNPs) in CYP3AS, P2ZRY12, or I'TGB3 were associated with a risk of an ad-
verse outcome. Patients with two variant alleles of ABCB1 (TT at nucleotide 3435) had
a higher rate of cardiovascular events at 1 year than those with the ABCBI1 wild-type
genotype (CC at nucleotide 3435) (15.5% vs. 10.79%; adjusted hazard ratio, 1.72; 95%
confidence interval [CI], 1.20 to 2.47). Patients carrying any two CYP2C19 loss-of-
function alleles (*2, *3, *4, or *5), had a higher event rate than patients with none
(21.5% vs. 13.3%; adjusted hazard ratio, 1.98; 95% CI, 1.10 to 3.58). Among the 1535
patients who underwent percutaneous coronary intervention during hospitalization,
the rate of cardiovascular events among patients with two CYP2C19 loss-of-function
alleles was 3.58 times the rate among those with none (95% CI, 1.71 to 7.51).

CONCLUSIONS
Among patients with an acute myocardial infarction who were receiving clopido-
grel, those carryving CYP2C19 loss-of-function alleles had a higher rate of subsequent
cardiovascular events than those who were not. This effect was particularly marked
among the patients undergoing percutaneous coronary intervention. (ClinicalTrials.
gov number, NCTO06730306.)

N ENGL ) MED 360;4 NEJM.ORG JANUARY 22, 2009

The WNWew England Journal of Medicine
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Tabassome et al. N Engl J Med 2009;360:363-75.
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Cytochrome P450 2C19 681G>A

Polymorphism and High On-Clopidogrel

Platelet Reactivity Associated With Adverse 1-Year
Clinical Outcome of Elective Percutaneous Coronary
Intervention With Drug-Eluting or Bare-Metal Stents

Dietmar Trenk, PnD,” Willibald Hochholzer, MD,* Martin F. Fromm, MD,T Ligia- Emilia Chialda, MD,}
Andreas Pahl, PHD,T Christian M. Valina, MD,* Christian Stratz, MD," Peter Schmiebusch, MD),*
Hans-Peter Bestehorn, MD," Heinz Joachim Biittner, M D,* Franz-Josef Neumann, MD*

Bad Krozingen and Eriangen, Germany
8 &

Objectives We investigated whether the loss of function CYP2C19 681G =A *2 polymorphism is associated with high
(=14%) residual platelet aggregation (RPA) on clopidogrel and whether high on-clopidogrel RPA impacts clinical
outcome after elective coronary stent placement.

Background The cytochrome P450 (CYP)-dependent conversion of clopidogrel to its active metabolite may contribute to the
variability in antiplatelet effect of clopidogrel.

Methods The study included 797 consecutive patients undergoing percutaneous coronary intervention, who were
followed-up for 1 year. Adenosine-diphosphate-induced (5 umol/1) RPA was assessed after a 600-mg loading
dose and after the first 75-mg maintenance dose of clopidogrel before discharge. CYP2C19 genotype was ana-
lyzed by real-time polymerase chain reaction.

Of the patients included, 552 (69.3%) were CYP2C19 wild-type homozygotes (*1,/*1) and 245 (30.7%) carried at
least one *2 allele. Residual platelet aggregation at baseline did not differ significantly between genotypes. On clopi-
dogrel, RPA was significantly (p < 0.001) higher in *2 carriers than in wild-type homozygotes (23.0% [interquartile
range (IQR) 8.0% to 38.0%)] vs. 11.0% [IQR 3.0% to 28.0%)] after loading; 11.0% [IQR 5.0% to 22.0%] vs. 7.0% [IQR
3.0% to 14.0%)] at pre-discharge). Between *2 carriers and wild-type homozygotes, we found significant (p < 0.001)
differences in the propartion of patients with RPA =14%, both after loading (62.4% vs. 43.4%) and at pre-discharge
(41.3% vs. 22.5%). Residual platelet aggregation =14% at pre-discharge incurred a 3.0-fold increase (95% confi-
dence interval 1.4 to 6.8; p = 0.004) in the 1-year incidence of death and myocardial infarction.

Conclusions Patients carrying at least one CYP2C19%2 allele are more prone to high-on clopidogrel platelet reactivity, which
is associated with poor clinical cutcome after coronary stent placement (Effect of Clopidogrel Loading and Risk
of PCI [EXCELSIOR]; NCT00457236). (J Am Coll Cardiol 2008;51:1925-34) © 2008 by the American College
of Cardiology Foundation




CYP2C19 Genotype, Clopidogrel
Metabolism, Platelet Function, and
Cardiovascular Events

The Journal of the American kdedical Association . . .
A Systematic Review and Meta-analysis
Results We retrieved 32 studies of 42 016 patients reporting 3545
CVD events, 579 stent thromboses, and 1413 bleeding events. Six
studies were randomized trials ("effect-modification” design) and the
remaining 26 reported individuals exposed to clopidogrel ("treatment
-only” design). In treatment-only analysis, individuals with 1 or more

CYP2C 79 alleles associated with lower enzyme activity had lower

risk of bleeding (relative risk [RR], 0.84; 9
risk reduction of 5-8 events per 1000 individuals), and higher risk of
CVD events (RR, 1.18; ¢ , 1.09-1.28; absolute risk increase of 8-
12 events per 1000 individuals). However, there was evidence of small
—study bias (Harbord test = .001). When analyses were restricted to
studies with 200 or more events, the point estimate was attenuated
0.86-1.09). In effect-modification studies, CYP2
genotype was not associated with modification of the effect of
clopidogrel an CVD end points or bleeding (P = .05 for interaction
for both). Other limitations included selective outcome reporting and
notential for genotype misclassification due to problems with the *

allele nomenclature for cytochrome enzymes.

Conclusion Although there was an association between the CYP2CT9

genotype and clopidogrel responsiveness, overall there was no

significant association of genotype with cardiovascular events.
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CORRESPONDENCE

CYP2C19 Genotype and Outcomes of Clopidogrel Treatment

TO THE EDITOR: Par€ et al. found that among pa-
tients with acute coronary syndromes, the eftect
of clopidogrel as compared with placebo was
consistent, irrespective of CYP2C19 loss-of-func-
tion carrier status (*2, *3, and *17 alleles). There
are several possible explanations for the discrep-
ancy between these results and those of previous
studies. Genetic variants of enzymes within the
metabolic pathways (P-450 enzymes) or down-
stream targets of the active metabolite (P2Y,, and
platelet glycoproteins IIb/I1la and Ia) might affect

NEJM 2011

clopidogrel treatment.* Moreover, other mecha-
nisms such as cellular factors (accelerated plate-
let turnover, reduced CYP3A metabolic activity, in-
creased exposure to adenosine diphosphate, and
up-regulation of P2Y12 pathways) or clinical fac-
tors (noncompliance, underdosing, poor absorp-
tion, drug-to-drug interactions, diabetes mellitus,
and increased body-mass index) may influence
platelet response to clopidogrel.?* Further stud-
ies must evaluate the contribution of the genom-
ic profile in the individual antiplatelet response,
including not only the three studied polymor-
phisms, but also all the polymorphic genes in-
volved in the pharmacokinetic and pharmacody-
namic response to clopidogrel. The total appraisal
must also assess the effect of nongenetic factors
and mechanisms, mentioned above, on clopido-
grel treatment.

Gerasimos Siasos, M.D., Ph.D.
Dimitris Tousoulis, M.D., Ph.D.
Christodoulos Stefanadis, M.D., Ph.D.

University of Athens Medical School
Athens, Greece
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NpacouypéAn VS KAotidoypEAN: o pOAOG TNG YEVETIKAG

Jourmal of Thrombosis and Haemostasis, 5 2429-2436

ORIGINAL ARTICLE

Common polymorphisms of CYP2C19 and CYP2C9 affect the
pharmacokinetic and pharmacodynamic response to clopidogrel

but not prasugrel

J.T.BRANDT,* 5. L. CLOSE* 5. J.ITURRIA* C. D. PAYNE, T N. A FARID * C. S, ERNEST II.*

D.R. LACHNO,1 D. SALAZAR] and K. J. WINTERS*

*Lilly Research Laboratories, £ Lilly and Company, Indianapolis, IN, USA; tLilly Research Center, Eli Lilty and Company Limitea, Windlesham,
UK: and tDafichi Sankyo Inc., Parsippany, NJ, USA
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Using Pharmacogenetics in Real Time to Guide
Warftarin Initiation

A Clinician Update

John F. Carlguist, PhD»: Jeffrey L. Anderson. MDD

45 -
40
35

30
Weekly Dose 5

(mg)

WT &2

*3 *
CYP2C9 *2/3 2/*3

Figure 1. Weekly stable dose for 216 subjects is presented by combined CYP2C9 and
VKORCT1 genotype.’® WT indicates wild-type (common variant).



doi:10.1111/;.1447-0756.2011.01700.x J. Obstet. Gynaecol. Res. Vol. 38, No. 1: 239-246, January 2012

Haplotypes of heparin-binding epidermal-growth-factor-
like growth factor gene are associated with pre-eclampsia

Galhenagey Gayani Harendra, Rohan W. Jayasekara and Vajira H. W. Dissanayake

Table 3 Linkage disequilibrium analysis among polymorphic loci

SNP rsl862176  rs4150196  rs2074611  rs2237076  rs2074613
D R DR D K D R D R

rs4150196 097 020

rs2074611 049 016 069 007

rs2237076 073 051 095 020 058 021

rs2074613 026 001 058 030 017 0005 035 003

rs13385 007 0003 066 015 032 001 023 001 092 033

I, Lewontin disequilibrium coefficient; R* correlation coefficient: SNP, single nucleotide
polymorphisms.
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Severe Luminal
Narrowing

Plaque Rupture

76% of sudden deaths were attributable to plaque rupture, and only 24%
of Mls were associated with severe luminal narrowing.

Falk E, ...,Fuster V. Coronary plaque disruption. Circulation 1995;92:657—-671
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Plaque rupture and minimal
stenosis

Fall Out of the problem
Distal Thrombotic Tail
(Red cell nch)



In vivo demonstration of cap
rupture

1st Cardiology Department of Athens Medical School



Vulnerable Plaque Components

Fibrous Cap Thickness< 65 pm
Large Necrotic Core
Inflammation

Positive Remodeling

VP Meeting, Eur Heart J 2004.
Schaar, Stefanadis et al

VP Meeting, P. Serruys, A. Colombo,
C. Stefanadis, S. Casscells, J. Schaar, 2007



Plaque rupture vs. Plaque erosion

Plaque rupture (n=65) | Plaque erosion (n=50) p-value
Stenosis (%) 77.1+13.8 71.3+14.9
Necrotic core area (%) 38.3+234 18.3 24.4
Plague burden 231 + 67 190 + 72

Intimal Macrophages (%) 3.44 £2.77 2.53+2.65

Male Gender (%) 89 74

Virmani R, et al., JACC Oct 2009



Plaque erosion: Association with
systemic and local myeloperoxidase
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OCT imaging in
ACS
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FMedia campaign Methods of
Patiemt education i speading
Pre- Cruality time to
hospital Improvement repaerfusion
ECiE Program
Greater use of 911 Bolus Iytics
Prehospital Rx Dedicated PCI team

«Z€g aoOeveic ye enipovn 1ST ka1 evapén novou <12 wpsg...
... HNXAVIKN N PAPHAKEUTIKN ENAVAINATOON>

Braunwald’s HD,9% ed. 55;1112



Ynapxouoda Karaoraon

-H EA\Gda civar xwpa pe 101aiTepa  YEWHOPEPOAOYIKA
XapaKTnNPIoTIKA

« H agpodiakopidn HECW EANIKOMTEPOU OE KEVTPIKO VOOOKOWUEIO
™G ABrnvac n tng Osooalovikng Xxpelaletalr TouAaxioTov 3
WPEC

«To €1oc 2009 npaypaTtonoménkav ouvoAika 1.196
anooToAec- nTnoei, 2.905 wpec nTnNong kar MPeTagopd
ouvoAika 1.646 aoBevwv

« To KOOTOC ava wpa nTnong €ivar 5.602,6 € yia eva Super
Puma kai 9.693,8 € yia eva C-130



Enintwon STEMI

9000-10000 STEMI oTtnv EAAGBA

~3000-4000 STEMI oT1o Aekavonedio  ATTIKNG
(1 STEMI ava 1000 kaToikouc)

MOAIC 010 9% Twv stemi <200pPCI million/year

Ayotepol ano 30% &vToc 3 wpwV



MpoBAnpara ZxeTi{OPeva Pe 1o ZuoTnHa YyEiac

*KaAn kal ouvexn evnUEPWON TOU KOIVOU
«>waoTn d1ayvwon- AvanTuén TnAEiaTpIKnG
[MiBavn avadiapbpwan Tou XapTn

«AlaBeoIuoTNTA OE 24WpN BAON KIVNTWV HOVAdWV Vid HETAPOPA TWV
aoBevwv- KOOTOG

«Anuioupyia €101kNG opadac apeanc unodoxng kai diakivnong Tou
EMPPAYUATIA EVTOC TNC VOOOKOWUEIAKNC HOVADOC

«Anuioupyia KIvNTwV Hovadwv napoxns NPOVOOOKOUEIAKNG
OpouBoAucnc



Percentage of STEMI patients arriving to the first hospital via EMS services.

% STEMI arriving via EMS

Widimsky P et al. Eur Heart J 2010;31:943-957
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MNpoBAnpara ZxeTi{opeva Pe Tnv 'Id1a Tn Nooo

= Kapdioyevn katanAnéia

= >TEQAvIaia vOoo 3 ayyeiwv

= >TEQAVIAId VOOO OTEAEXOUC

= Meyalo qopTio OpouBouU oTnV £voxn apTnpia
= AveniTuxn npoonabsia pPCI

= Paivopevo un enavapponc (No Reflow)

= AuokoAia Yopnynonc avTiaidoneETAANaKwV
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Thrombus Aspiration During PCI for STEMI

' tla fo ! Aspiration thrombectomy is
II reasonable for patients
undergoing primary PCI

65












Thrombus Aspiration During Stemi

Standard PCI Thrombectomy
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P=0.011

Time to MACE (days)

Pationts st risk
Standard PCI 1333 768 164
PCl with thrombectomy 1338 77 159

Burzotta F.Euroheart,2009
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O TayxUuTEpPOG SpOHOG

Symptoms of STEMI

GPY cardiologist ]

Pre-hosplal
diagnoesls 8 cara

Ambulanos
to Cath

i

Prirmary P
-capable cantrea

l

b

Private transportation

{

Fon-primary PCI
-capable caentra

PCI possible in <2 h

fibrinolysis?

Corcnary angicgraphy
1 —-214 h afver FIMIC
Delayed POl as required

Immed Ete tansfer to Cath Lab
Rescua PCI

+

[ o ) g

Transfar to LI

of PCl-capable centre Immediate

fibrinolysis

EME = emergency medical sarvice; FHMC = firss medical contace GF = peneral physician;
IEU = iensive care une; POl = percumneous coronany inbereenid o
STEMI = 5T-smpment elkevadon myocardial infarcoion.

ESC guidelines 2010




XPOVIK& O10OTAUOTN JE GNUOOIK
oTov aAyopiBpo avripeTwmonc Tou STEMI



YUVOAIKOC 10XOIUIKOC XPOVOC

(total ischemic time)

‘Evap€n GAyouc Ewc EMavaIpGTwan
l6aviKa <120 min

E€opTaron amd oobevi ko ZootTnua Yyeiog
Eivon o1’ oAR0€1a EPIKTO;

ESC guidelines 2010



FMC-to-Balloon

(FMC: First Medical Contact)

Balloon inflated to
restore blood flow
/

MpwTn 16TPIKNA EMAPR (OTTITI I} VOOOKOUEIO) EWC
EKIITUEN pmaAoviou

10avik& <120 min (4 <90 min o€ €101KEC
MEPIMTWOEIC)

E€opraron amd Zootnua Yyeiog

1060 CUXVX TO TIETUXCIVOUIE;



Frequency, %

50
40
30
20
10

ZUYKPIOTN NPWTOYEVOUG AYYEIONAAOTIKNG HE
evOOVOOOKOHEIaKnN OpolBoAucn

_ P < 0.0001
Short-Term Outcomes |

P < 0.0001
= P = 0.0002 P = 0.0003 P < 0.0001 P =0.0004 P<0.0001 P=0.0032 l

PR ﬂ'_\

Death Death, Non-fatal Recurrent Total Haemorrhagic Major Death, Non-fatal
Excluding Myocardial Ischemia  Stroke Stroke Bleed Reinfarction,
SHOCK Data Infarction or Stroke

P < 0.0001
Long- Term Outcomes D PTCA

— P = 0.0019 P = 0.0053 P < 0.0001 B thrombotytic therapy P < 0.0001

Death Death, Non-fatal Recurrent Total Haemorrhagic Major Death, Non-fatal

Excluding Myocardial Ischemia  Stroke Stroke Bleed Reinfarction,
SHOCK Data Infarction or Stroke

Keely et al. Lancet 2003



FMC-to-Needle

(FMC: First Medical Contact)

MpwTn 16TPIKNA EMAPR (OTIITI I} VOOOKOUEIO) EWC
xopiiynon 8popBoiuang

[6avik& <30 min

E€apTaran amd ZuoTnua Yyeiog

Kama Kavovo EQIKTO



H 6popBoAucn dev kaBuoTepei evw n PPCI eEaprarai

ano TNV mpea Kdai TNV nUHEpa

Relationship Between Time of Day,
Day of Week, Timeliness of Reperfusion,
and In-Hospital Mortality for Patients
With Acute ST-Segment Elevation

- - |
Mvm:ardlal Infarctlon llf-llill,.l:jn':i:JE.ﬂ‘fIed;;fe.?ﬂcl-gf:"iil:l:E;ﬂggiIJ|'i|'|Dlg.-'ti.: Therapy and Percutanecus Coronary
V] ] ¥ ki ¥ ¢ taneous Comnary Intsrvention
David ] :'I-Ll.gll]: MD, MPH JAMA. I‘E'C'E.I‘E'ﬂﬂﬂﬂ #12 I o Fibinohytic Therapy . Percu Coronary |
Yonutei Wang, Ms ' ' - - 0]
I Results Most fibrinclytic thers = eo- O et s
Jeph Herrin, PhD during off-hours. Door-to-dmg | ™ o
. Namara, \ R minutes) than regular hours (334 o -
Robert L. McNamara, MD, MH interval [CI], 0.7-14; P=001). £ © . o
Elizabeth H. Bradley, Phi longer during off-hours (11610 ] o)
— 21.2 minutes; 95% Cl, 20.5-2. 1o 101 I H
Jeptha P. Curtis, MD ol L8 oI

guideline recommended times |

=0-45 =45 20-120 =120
. . o . Fow - = 1y Door-to-Drug Tima, min Doar-to-Balloan Timea, min
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111|| ]l]] a1 l I' rene |:] IIi[l } |:2 Fi .'_ -':.-;_l . Fl ol |:||'| -1 i L aroer fo_l-l that door-to-drug times be 30 minutes or less; and door-to-balloon times be 90 minutes or less.™
. b od . i . T - & n

longer interval between cbtaining the electrocardiogram and patient arrival at the
catheterization laboratory (off-hours, 69.8 minutes vs regular hours, 491 minutes;
Harlan M. krumhaolz, MDD, SM P=.001). This pattern was consistent across all hospital subgroups examined. Further-
more, patients presenting during off-hours had significantly higher adjusted
in-hospital mortality than patients presenting during regular hours {odds ratio, 1.07;
95% CIL1.01-114. P20

clusions Presentation during off-hours was common and was associated
substantially longer times totreatment for PO but not for fibrinolytic therapy. To achieve

hegt outcomes, hospitals providing PCIduring off-hours should commit tosaer
500N a timely

JAMA, 2005204 203212 W, [T SO

Martha E. Blaney, PharmD

Overall, after adjusting for all pa-
tient covariates, patients presenting dur-
ing off-hours had significantly higheg
in-hospital mortality than patients pre-
senting during regular hours (OR, 1.07;
95% C1, 1.01-1.14; P=.02). When we
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Avtevdelén: ~ 20 acbevelg Crit Pathw Cardiol 2002;1:44
AToTuYlo ETAVOLUATWONG: =~ 20 aolsvelg Am ] Cardiol 1996;78:1
Nea oyatpto (evdovoooxn.): = 20 aolevelg ] Am Coll Cardiol 200342:7-16
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In-hospital time to treatment of patients with acute ST elevation myocardial
infarction treated with primary angioplasty: determinants and outcome.
rom the registry of pelcutaneous coronary interventions in acute
sifgocemeinschaft Leitender Kardiologischer

myocardial infarction o1 ww
Krankenhausiirzte

R Zahn', A Vogt*, U Zeymer', A K Gitt!, K Seidl’, M Gottwik®, M AN§eber*, W Niederer®, B Madl®, H-J Engel’,
U Tebbes, J Sengesl, for the Arbeitscemeinschaft Leitender Kardiologis@er Krankenhausirzte

Time (min)

Number of patients 4815
614(125) 510(122) 50.8'24) 523(129) 0.002

Women 0.025

Prior PTCA




PCl-related delay*

(PCI: Percutaneous Coronary Intervention)

Balloon inflated to
restore blood flow

* PCl-related delay




KaBuoTEpnon Tou CUCTAHATOG Kal BvNTOTNTA OTOUG
aocBeveic nou unoBAnOnkav enavaiparwon pe PPCI

Cumulative Survival
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Terkelsten CJ,et al.JAMA 2010;304(7):763-771
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MeTagopa PETA TNV NPWTN
IaTPIKN €nagpn

 Na €&xouv oapwc oploTei yia kabe TEM Noookopeiou:
Aipoduvapiko EpyaoTtrnpio ava@opac Kal EKTINWHEVOC XPOVOC
yla JETapopa kai diavoién.

« Ayeon anogpaon av kateuBbuvon npoc PCI-KEVTPO N KOVTIVO
Noookopeio xwpic PCI.

 Evepyonoinon tn¢ opadac PCI  (Aipoduvapiko £TOIHO EVTOC
60 min ano Tnv apxikn KANan, 24 wpec/7 nNUEPEC)

Class IA, ESC guidelines 2010



Mortality with increasing Door to Balloon times
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EvdovoookouEeiaka

« NAev npenel va XAaverar XpovoC OTO THNMUA ENEIYOVTWV
NEPIOTATIKWV N OTNV Jovada EPPPAYUATWY .

Class Ill, ESC guidelines 2010



O1 aoO&VEIGC NOU HETAPEPOVTAI ANO VOCOKOUEIA XWPIC
aigoduvapiko SUOKOAG NETUXAIVOUV TOV GTOXO

Door-to-balloon times in NRMI transfer patients

Door-to-balloon time % of patients
<90 min 4.2

<2 h 16.2

2-4 h 55.4

=>4 h 28.4

"These results reveal an important discrepancy between the performance of primary PCI in transfer
patients within a real-world setting and the strategy tested in recent randomized clinical trials,” the
researchers write, "Hospitals without PCI capability that are planning to use a transfer strategy for
STEMI patients need to be aware of ther own total door-to-balloon times and to incorporate this
information into clinical decision making when selecting between reperfusion strategies,” they say,

US National Registry of Myocardial Infarction
Circulation 2005; 111:761-767



Non-PCI centers can greatly reduce mortality in ST-elevation-MI patients by
getting them on their way within 30 minutes after their arrival to a hospital
that performs PCI

"doot-in-to-door-out" (DIDO) < 30 min (pdvo 10 13%)

in-hospital mortality was significantly higher among
patients with DIDO times >30 minutes than among
those with DIDO times <30 minutes

Journal of the American Medical Association 2071



Pre-hospital triage for primary angioplasty: direct referral
to the intervention center versus interhospital transport.

METHODS: Consecutive pre-hospital patients with STEMI, who were
referred to our intervention center for primary angioplasty between

2005 and 2007, were studied. After pre-hospital diagnosis, patients

were either directly transported to our center or referred through a

nonintervention center. The catheterization laboratory was activated
before transport to the intervention center.

CONCLUSIONS: After ambulance-based diagnosis of STEMI, direct
transport to an intervention center with pre-hospital notification of the
catheterization laboratory more than triples the proportion of patients

eatecl W|th|n the time window of the guidelines.
RV aQECH HETAPOpPa Tou aodevous o a o UVapiko spvumnplo HETA TNV

6|c|vvmon TOoUu OEM, XWpic TNV napeHBOA] AAAOU VOOOKOHEIOU, TO

NOCOOTO TWV ACOEVWV NOU avTIHeET®NI{oVTal HECOA OTOUG XPOVOUG Nou NPoBAENouV ol

odnyieg

JACC Cardiovasc Interv. 2010 Jul;3(7):705-11



YUOGTROEIC VIO TNV TPWTOYEVH OYYEIOTAGOTIKI

H mTpoTipoTePN Bepartreia av TTpayuaToTToinBEi atrd EUTTeipn ouAda TO CUVTOUOTEPO
OuvaTO PETA TNV 1N IATPIKN ETTAPN

FMC-TO-BALLOON <120 min r} <90 min utré TTpoUTTo0E0EIg

2.€ 000¢eveic pe karatrAngia [ avrtEVOEeIEn yia BpouBOAucn aveCapPTTWS XPOVIKAG
KaBuoTEpNong

2.€ a0B¢eveic ue >12 wpeg TOVOo, av ouveyiCetal n 1oxaipia (HKE i kKAIvika)

2.€ 0TaBepouc aobeveic pe >12 wpeG TTOVO

2.€ 0TOOEPOUC aoBeveiC NE >24 WPEG TTOVO, PE TTANPWGS ATTOPPAYHEVN TNV Evoxn
apTnpia

ESC guidelines 2010



Prognostic impact of staged versus "one-time" multivessel
percutaneous intervention in acute myocardial infarction: analysis from
the HORIZONS-AMI (harmonizing outcomes with revascularization and

stents in acute myocardial infarction) trial.

OBJECTIVES:

The purpose of this study was to compate a one-time primary percutaneous coronary intervention (PCI) of the culprit and nonculprit
lesions with PCI of only the culprit lesion and staged nonculprit PCI at a later date in patients with ST-segment elevation myocardial
infarction (STEMI) and multivessel disease.

BACKGROUND:

In patients with STEMI and multivessel disease, it is unknown whether it is safe or even desirable to also treat the nonculprit vessel
during the primary PCI procedure.

METHODS:

In the HORIZONS-AMI (Harmonizing Outcomes With Revascularization and Stents in Acute Myocardial Infarction) trial, 668 of the
3,602 STEMI patients enrolled (18.5%) underwent PCI of culprit and nonculprit lesions for multivessel disease. Patients were
categorized into a single PCI strategy (n = 275) versus staged PCI (n = 393). The endpoints analyzed included the 1-year rates of major
adverse cardiovascular events and its components, death, reinfarction, target-vessel revascularization for ischemia, and stroke.
RESULTS:

Single versus staged PCI was associated with higher 1-year mortality (9.2% vs. 2.3%; hazard ratio [HR]: 4.1, 95% confidence interval
[CI]: 1.93 to 8.86, p < 0.0001), cardiac mortality (6.2% vs. 2.0%; HR: 3.14, 95% CI: 1.35 to 7.27, p = 0.005), definite/probable stent
thrombosis (5.7% vs. 2.3%; HR: 2.49, 95% CI: 1.09 to 5.70, p = 0.02), and a trend toward greater major adverse cardiovascular events
(18.1% vs. 13.4%; HR: 1.42, 95% CI: 0.96 to 2.1, p = 0.08). The mortality advantage favoring staged PCI was maintained in a subgroup
of patients undergoing truly elective multivessel PCI. Also, the staged PCI strategy was independently associated with lower all-cause
mortality at 30 days and at 1 year.

CONCLUSIONS:

A deferred angioplasty strategy of nonculprit lesions should remain the standard approach in patients with STEMI undergoing primary
PCI, as multivessel PCI may be associated with a greater hazard for mortality and stent thrombosis. (Harmonizing Outcomes With
Revascularization and Stents in Acute Myocardial Infarction

AVTIHETOMION HOVO TNG €voxng BAapnG...

Kornowski R et all.J Am Coll Cardiol. 2011 Aug 9;58(7):704-11.




MpoimoBéacic yio PCI - kKEvTpo

> 200 napeppaosic / €roc (ek Twv omoiwv > 36 pPCls)
‘Epmeipoc eneppoTikoc kaxpoiodayoc pe 75 PCls / €10C

Enapknc enavopwon oipoduvapikou yia KaAuyn 24wpnc
EPNPEPING

Antman et al. 2004 ACC/AHA guidelines for the management of pts with STEMI. JACC 2004,44



Metoapopa o€ PCI - kKévTpo
LETG om0 emTuxn OpopfoAucn




TRANSFER - AMI

% of Patients

| - Standard PCI > 24 hrs (I'I=522) —
wmm [NVasive < 6 hrs (n=536)
o

10 15 20 25 30
Days from Randomization

No. of Patients

Mpwipn ( ) 2/ ® pouTivac peTa omd OpopfoAucn KaAUTEPN OO TNV
KaBiepwpévn Bepameia (xwpic au€nan aipoppayikol Kivouvou).

The NEW ENGLAND
JOURNAL o MEDICINE
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2001 Prasugrel versus Clopidogrel in Patients
with Acute Coronary Syndromes
S.D. Wiviott and Others

Prasygrel versus Clopidogrel in Patients
with Anute Coronary Syndromes

Stephen D. Wiviott, M D., Eugene Braunwald, M.D., Carolyn H McCabe, B.S., Gilles Montalescot, M.D., Ph.D.,
Witold Ruzyllo, M.D., Shmuel Gottlieb, M.D., Franz-Joseph Neumann, M.D., Diego Ardissino, M.D.,
Stefano De Servi, M.D., Sabina A. Murphy, M.P.H., Jeffrey Riesmeyer M.D., Govinda Weerakkody, Ph.D.,

C. Michael Gibson, M D., and Elliott M Antman, M.D., for the TRITON=TIMI 38 Investigators*



TRITON TIMI-38 ~ STEMI Cohort
N=3534
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Montalescot et al Lancet 2008.Adapted with permission
from Antman EM.




Guidelines on myocardial revascularization

The Task Force on Myocardial Revascularization of the European
Society of Cardiology (ESC) and the European Association for
Cardio-Thoracic Surgery (EACTS)

ASA

Clopidogral (with 600 mg loading dose as soon as posshble)

Prasugrel’

Ticagrelor?

+ GPllb-lla antagonists (in patients with evidence of high intracoronary thrombus burden)

Abciximab
Eptifibaride
Tirofiban

Upstream GPIib-Illa antagonists

Increasing the maintenance dose of clopidogrel for 1—2 weeks
might be effective in STEMI patients

Eurcpean Heart |ocwumal
LI O P P deii- 100 1059 Bleurh eartj/ehg 27 F

SCETIETY O
Lol im —ms B m ey




The NEW ENGLAND JOURNAL of MEDICINE

ORIGINAL ARTICLE

Dose Comparisons of Clopidogrel

and Aspirin in Acute Coronary Syndromes
The CURRENT—OASIS 7 Investigators®

CONCLUSIONS

In patients with an acute coronary syndrome who were referred for an invasive
strategy, there was no significant difterence between a 7-day, double-dose clopid-
ogrel regimen and the standard-dose regimen, or between higher-dose aspirin and
lower-dose aspirin, with respect to the primary outcome of cardiovascular death,

myocardial infarction, or stroke. (Funded by Sanofi-Aventis and Bristol-Myers
Squibb; ClinicalTrials.gov number, NCT00335452.)

N.Engl. J Med.2010 Sep2;363(10):976-7




Death / MI

Increased Efficacy
at the Price of Increased Bleeding




Impact of In-Hospital Major Bleeding on Late Clinical Outcomes After
Primary Percutaneous Coronary Intervention in Acute Myocardial
Infarction The HORIZONS-AMI (Harmonizing Outcomes With
Revascularization and Stents in Acute Myocardial Infarction) Trial.

OBJECTIVES:

We aimed to investigate the long-term prognosis of patients with in-hospital major bleeding (IHMB).

BACKGROUND:

The effect of IHMB on the long-term prognosis of patients undergoing primary percutaneous coronary intervention (PCI) for
ST-segment elevation myocardial infarction is unknown.

METHODS:

Primary PCI was performed in 3,345 (92.9%) of 3,602 patients in the HORIZONS-AMI (Harmonizing Outcomes With
Revascularization and Stents in Acute Myocardial Infarction) trial; in-hospital protocol-defined non-coronary artery bypass
graft-related major bleeding developed in 231 (6.9%). We examined medication use at discharge, mortality, and major
adverse cardiovascular events (composite of death, reinfarction, stroke, or ischemic target vessel revascularization) at 3-year
follow-up in patients with and without IHMB.

RESULTS:

At 3-year follow-up, patients with IHMB had higher mortality (24.6% vs. 5.4%, p < 0.0001) and major adverse
cardiovascular events (40.3% vs. 20.5%, p < 0.0001). The deleterious effect of major bleeding was observed within 1
month, between 1 month and 1 year, and between 1 and 3 years. IHMB was an independent predictor of mortality (hazard
ratio: 2.80; 95% confidence interval: 1.89 to 4.16, p < 0.0001) at 3-year follow up.

CONCLUSIONS:

Patients with IHMB after primary PCI have significantly increased 3-year rates of morbidity and mortality. Further
investigation is warranted to understand the mechanisms underlying this relationship and to further improve outcomes in
patients with ST-segment myocardial infarction.

O1 aipoppayieg nou oxXeTi(ovTal HE TNV NPWTOYEVH AYYEIONAAOTIKN AUEAvouv TRV
OvnToTnTa KA1 voonpoTnTa kai jakponpodeopa(3 Tia)

Suh JW, JAmCollCardiol 2011 Oct 18;58(17):1750-6.
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PeaAioTIKOI GTOXOI VIO TIC
uttoAoimec Eupwnaikée xwpec

Intervention

How to set up an effective national primary angioplasty
network: lessons learned from five European countries

pPCl yiot >70% Twv aoBevwv pe STEMI

<200 200-399 @ 400599 g 2600 No data
provided

pPCl yix >600 aoBeveic ava eKaToppip1o TANBUGHOU av( £TOC

Ynapxovra PCl kEvrpo O mpEmel va avTipeTwmi{ouv OAouc Touc 0aOeveic
ue pPCI (Asitoupyia 24 wpec)



ZnToupeva amo 1o ZuoTnua Yyeioc |

Kevipiko opyavo Aqync amopRoewv yia T d10XEip10n TOu KGOE 0iabevouc
KapdioAdyoc on-call

"EAeyX0C TWV EMPEPOUC XPOVIKWV MOPXUETPWV (KUKAOPOPIKOC pOpTOC,
amootaon,/ eroinotnTal PCI-kEvTpou)

Emkoivwvia pe EKAB, PCl-kévipo, Noookopegio umodoxnic (ov
OI0(POPETIKO)



ZnToupeva amo 1o Zuotnua Yyeioc I

No Exouv oapwc oploTei yio k&0 TEN Noookopegiou: AiOdUVOHIKO
EpyooTiip10 avapopic Kol EKTINWHPEVOC XPOVOC YIx LETAPOPG KOl OIGVOIEN

Mpovoookopeiakd HKT
Apeon amopoon av KareuBuvon mpoc PCI-kévipo 1 kovtivo Nocokopeio
xwpic PCI
Evepyoroigitau n opado PCI (Aipoduvopiko Eroipo evroc 30 min)
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Comparison of primary angioplasty and
pre-hospital fibrinolysis in acute myocardial
infarction (CAPTIM) trial: a 5-year follow-up

Eric Bonnefoy'*, Philippe Gabriel Steg2, Florent Boutitie?, Pierre-Yves Dubien?,
Frédéric Lapostolle®, Jérome Roncalli®, Frederic Dissait?, Gérald YVanzetto?
Alain Leizorowicz?, and Gilbert Kirkorian1? for the CAPTIM Investigators’

UMR 5558, Univeristé Lyon 1 et Centre d'lnvestigation Clinigue, Hépital Cardio-Vasculaire et Pneumologique, Hospices Civils de Lyon, 69394 Lyon Cedex 03, France; “INSERM
U-698, Université Paris 7, AP-HP, Hpital Bichat, Paris, France; 3Hc>s|:|ices Civils de Lyon, Service de Biostatistique, UMR 5558, CHU de Lyon, Lyon, France; fSAMU 69 — Hospices
Civils de Lyon, Lyon, France; *SAMU 93, Bobigny, France; “Péle Cardiovasculaire — Rangueil, Toulouse, France; 7SAMU 63, Centre Hospitalier Universitaire, Clerment Ferrand,

France; ®Service de Cardiclogie, Centre Hospitalier Universimire, Grencble, France; Université Lyon | et service de pharmacclogie clinigue, Hospices Civils de Lyon, Lyon, France;
and "UMR 5558, Université Lyon 1 et CIC, Hospices Civils de Lyon, Lyon, France

Received 4 September 2008: revised 18 March 2009; accepted 19 March 2009; online publish-ghead-of-print 8 May 2009

The CAPTIM (Comparison of primary Angioplasty and Pre-hospital fibrinolysis In acute Myocardial infarction) study
found no evidence that a strategy of primary angioplasty was superior in terms of 30-day outcomes to a strategy of
pre-hospital fibrinolysis with transfer to an interventional facility in patients managed early at the acute phase of an
acute myocardial infarction. The present analysis was designed to compare both strategies at 5 years.

The CAPTIM study included 840 patients managed in a pre-hospital setting within 6 h of an acute 5T-segment

and results elevation myocardial infarction. Patients were randomized to either a primary angioplasty (n = 421) or a pre-hospital
fibrinolysis (rt-PA) with immediate transfer to a centre with interventional facilities (n = 419). Long-term follow-up
was obtained in blinded fashion from 795 patients (94.6%5). Using an intent-to-treat analysis, all-cause mortality at
5 years was 9.7% in the pre-hospital fibrinolysis group when compared with 12.6% in the primary angioplasty
group [HR 0.75 (95% ClI, 0.50—1.14); P = 0.18]. For patients included within 2 h, 5 year mortality was 5.8% in the
pre-hospital fibrinolysis group when compared with 11.1%5 in the primary angioplasty group [HR 0.50 (95% CI,
0.25—0.97); P = 0.04]. whereas it was, respectively, 14.5 and 14.4% in patients included after 2 h [HR 1.02, (95%
Cl 059—-1.75), P— 0.92].

Conclusion The 5-year follow-up is consistent with the 30-day outcomes of the trial, showing similar mortality for primary per-
cutaneous coronary intervention and a policy of pre-hospital lysis followed by transfer to an interventional center. In
addition, for patients treated within 2 h of symptom onset, 5-year mortality was lower with pre-hospital lysis.

'I81a nooooTd BvnToTNTAG svn')(; TV 30 NUEP®V YIa Toug aoBeveic nou
HETAPEPONKAV VIO NPWTOYEVH) CIYYEIOHACIOTIKI‘] HE auToUG nou £éAaBav
OpopBOAUCH NPOVOCOKOHEIAKA Kl OTNVOUVEXEIA HETAPEPONKAV yia
ayyeionAaoTiKi




Mpovoookopeiako HKIM kai
NPOVOCOKOUEIaKn OpouBoAuon

m HAekTpovikn atmmroaToAn oto KEvipo Anwng ATTopacewy
m AcioAoynon atmro KapdloAoyo uTTnPECiag

Reperfusion goals: EMS-to-drug < 30 min; EMS-to-balloon < 90 min; Symptom

onset-to-reperfusion < 120 min (text adapted from reference 1)
i‘i‘iiiiiliiiiiiiiiiiiiliiliill.'il"iiiiiliiiiiiiiiiiiiiiiliiilb

(1) PH ECG interpreted by EMS5 or transmitted by cell phone to hospital
(2) Pre-arrival activation of catheterzation lab

EMS Arrival Prehospital Hospital Reperfusion

Onset of
Electrocardiogram Arrival

Symptoms

Increasing loss of myocytes
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YTEPOVIAIC VOOOC N Kupiapxn vooocC Tne
EMOXNG

01 maxp&yovTEC KIVOUVOU KAXOOPIGTIKO!

H emoavoipdrwon oto OEM apeon Kol
KaOopIoTIKA yIC TNV EMIBiwon



