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Regional Systems of STEMI Care, Reperfusion Therapy, and
Time-to-Treatment Goals

1 lallb Il All communities should create and maintain a regional system of
STEMI care that includes assessment and continuous quality
improvement of EMS and hospital-based activities.

Performance can be facilitated by participating in programs such as
Mission: Lifeline and the D2B Alliance.

1 llalib Il Performance of a 12-lead ECG by EMS personnel at the site of
FMC is recommended in patients with symptoms consistent with
STEMIL.
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Reperfusion Therapy for Patients with STEMI

STEMI patient who is a
candidate for reperfusion

Initially seen at a
non-PCl-capable

Initially seen at a
PCl-capable

hospital DIDO time £30 min

| Diagnostic angiogram I

Medical i
therapy only
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Regional Systems of STEMI Care,
Reperfusion Therapy, and Time-to-
Treatment Goals
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Pre-Hospital Triage for Primary Angioplasty

Direct Referral to the Intervention Center Versus Interhospital Transport

JAm Coll Cardiol Intv. 2010;3:705-711
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Integration of Pre-Hospital Electrocardiograms
and ST-Elevation Myocardial Infarction
Receiving Center (SRC) Networks

Impact on Door-to-Balloon Times Across 10 Independent Regions
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A Citywide Protocol for Primary PCI in
-Segment Elevation Myocardial Infarction
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Utilization and Impact of Pre-Hospital
Electrocardiograms for Patients With Acute

ST-Segment Elevation Myocardial Infarction
Data From the NCDR (National Cardiovascular Data Registry) ACTION
(Acute Coronary Treatment and Intervention Outcomes Network) Registry

J Am Coll Cardiol. 2009;53:161-166.

AEL GRS Timing of Reperfusion Therapy by Pre- Versus In-Hospital ECG Utilization

Overall Pre-Hospital ECG In-Hospital ECG
Reperfusion Times (N = 7,008) (n = 1,941) (n = 5,157) p Value
Fibrinolytic agents (n=239) (n=72) (n=167)
Door-to-needle time (min)* 26 (15,41) 19(10,30) 29 (19, 45) 0.003
Door-to-needle time =30 min 562 724 491 0.05
Primary PCI (n=5117) (n=1,501) (n=3563)
Door-to-balloon time (min)* 71(85,91) 61(46,79) 75 (58 95) <0.0001
Door-to-balloon time =90 min 736 823 700 <0.0001
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@median Door-to-Balloon time (61 min vs. 75 min, p<0.01)

Urban and rural implementation of pre-hospital
diagnosis and direct referral for primary
percutaneous coronary intervention in patients
with acute ST-elevation myocardial infarction

Eur Heart J. 2011;32:430-436.
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MeantSD  Median
Door to catheterization time 5362 min. 37 min.
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< JRC Guideline 2010 ACS >
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.E] #¥  p-Value

N 202 115 s FLRREZL 2GR BRI HE
?‘-Iﬁ(t) S 67113 67x14 0.69 80% p<0.01
BiE(%) 83 80 055 70% Lk
DEFEEDREE (%) 8 10 058 60%
SREERFME (mmHg) 13041 14038 004 50%
[mean=SD]
SRR AR (bpm) 73128 6918 0.14 40%
[mean=SD]
FEIK(%) 20 9 <ool S0
Killp 1 (%) 68 86 <001  20%

1 (%) 12 7 042 10%

I (%) 5 3 027 0%

V(%) 15 4 <001 EnEE] %8
BRI WE (%) 48 46 078 .

T B (%) 44 Mann-Whitney U test
FUEE (%) 6 H ¥ _ﬁ
Z Dk (%) 2 " et 5 Sy
P 1) ' §

CHERCRRECANRES

RITHA (2010558 ~20114E58) vs. 8 (2011468 ~é012¢3ﬁ )
# Door to Balloon =90minZE 3R

p=0.02

100%

90%

80%

70%

60%

50%

AT (N=292)

#H(N=115)

20104F5 8 1 5201244 A ETHIR DR AT LRI BREhiz
SeeE24M M LA DRI L B ES27H . SigE2~ 6M i1
BB AL L Primary POIEHETTLI=ST LR ED G EE407H
© MXA(20104E5F ~20114E5 ) : 292

® $#¥1(201146F ~20124£3R): 1154

R

FAE6REM
1285 K
7%
FERE2RE L E
[355E S
22%

BWRMRBHER
20104F5 A M\ 52012483 AE TIC
Bk 1=8274

R

BTHA (20104E58 ~20114E58) vs. 1% H3 (2011466 8 ~20124E38)

min. min.
20 150 4 =0.38 <0.01
p=0.01 R £
200 o
100 o p=0.01
150 o p=0.57
100 4
50 4
50
0 - 0
A 3] o) 3] LIECI =] LU ] UL
5827 5626 14065 124x41 47+52 38+30 85+61 78+35 82+60 6833

Onset to Hospital time ~ Onset to Reperfusion time ~ Door to CAG time  Door to Balloon time  Door to TIMI 2/3 time

XHfElFmean+£SD 4
it

20104F5 A5 AR FE

BARAURELPrimery PCRENTU-ST L S B0 EA0TH
@ I (2010458 ~20114E5) : 292
@ R (20114E6 A ~20124E3A): 1158

ree?

_— =

BEBIC B3 TR L 2EENEERR

7000,
600 5846
5000
4000
3000
2000

1000
42 16 85 106 75 33 41 100 162 169 110 173 143 332

0
1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012$

BEMEERRSEN

R



| Am Heart J 2013;165:123-32. |

Enhancing the efficacy of delivering reperfusion
therapy: A European and North American experience
with ST-segment elevation myocardial

infarction networks

Kurt Huber, MD, * Patrick Goldstein, MD,  Nicolas Danchin, MD, ¢ Keith A. A. Fox, BSc(Hons), MB, ChB, ¢
Robert Welsh, MD, ¢ Christopher B. Granger, MD, f Timothy Henry, MD, £ and Bernard J. Gersh, MB, ChB, D.Phil »
Vienna, Austria; Lille, and Paris, France; Edinburgh, Scotland; Edmonton, Canada; Durham, NC; and Minneapolis,
and Rochester, MN

From the 3rd Department of Medicine, Cardiology and Emergency Medicine,
Wilhelminen Hospital, Vienna, Austria, "SSAMU and Emergency department, Centre
Hospitalier Regional Universitaire, Lille, France, “Hopital Europeen Georges Pompidou,
Paris, France, “Centre for Cardiovascular Science, The University of Edinburgh, and Royal
Infirmary of Edi i Scotland, i Alberta Heart Institute and

University of Alberta, Edmonton, Alberta, Canada, ‘Duke University, Durham, NC,
sMinneapolis Heart Institute Foundation at Abbott Northwestern Hospital, Minneapolis,
MN, and "Mayo Medical Center, Rochester, MN.

Frans J.J. Van de Werf, MD, PhD, served as guest editor for this article.

Submitted August 8, 2012; accepted October 26, 2012.

Reprint requests: Kurt Huber, MD, 3rd Medical Department, Cardiology and Emergency
Medicine, Wilhelminen Hospital, Montleartstrasee 37, A-1160 Vienna, Austria.

: Am Heart J 2013;165:123-32. 7;

Total ischemic time in patients who received prehospital ECG with ED bypass

Patients Median symptom onset to balloon time (min)

Study Year  Location (n) Prehospital ECG/ED bypass Control
USIC 2000 2006  France 1204 244 292
Ortolani et al 2007  Bologna, IT 121 142 212
Vermeulen et al 2008  Groningen, NL 100 155 155
Zanini et al 2008  Mantova, IT 369 148 262
Dorsch et al 2008  Leeds, UK 577 105 143
Sejersten ct al 2008  Copenhagen, DK 168 74 127
ACTION Registry 2009 UsA 7098 151 165
Sivagangabalan etal 2009  Sydney, Australia 624 199 243
Yokohama

el D 14 (r=1062 )

AEA 12 ELE

FLEXEEIE SR DERE
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Characteristics of regional STEMI networks

Participating  Maximum distance,

Population Total hospitals 24/7 PCI Part-time PCI non-PCI regional hospital
Location served (n) innetwork (1) centers(n)  centers@)  hospitals(m) to PCI center
Mayo Clinic, MN, USA 600000 29 1 0 28 2411 km
Minneapolis Heart, MN, USA 900000 32 1 0 31 338km
Vienna, Austria 1.8 million 5 1 4 0 23 km
SAMU, France >60 million 374 N/A NA N/A N/A
Edmonton, Alberta, Canada 1014000 6 2 0 4 32.6km
Ottawa, Ontario, Canada 800000 5 1 0 4 59.5km
North Carolin, USA 8 million >100 21 Sevoral, ~100 80.5 km
but discouraged

South East Scotland 1.1 million 6 1 0 0 51km
Yokohama 3.7 million 2 16 8 0 31km
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Use of reperfusion within STEMI networks as compared with the general hospital population

Patients receiving

reperfusion therapy In-hospital mortality

Year of data

Network/registry collection Patients (n) All T PPCI All L PPCT No
Network registries
Vienna 2003-04 1053 86.6% 26.7% 59.9% 9.5% 82% 8.1% 18.4%
FAST-MI 2005 1714 60.0%  29% 33% NA 43% 50% 9.5%
Mayo Clinic 2004-06 597 100% 26.5% 73.5% N/A  3.1% 6.6% N/A
Minneapolis Heart 2003-06 1345 100% 4.2%
Ottawa 2005-06 344 95.6% 2.0% 93.6% 4.7% N/A NA N/A
Edmonton 2006-08 943 N/A 40% 60% N/A 13% 6.7% N/A
North Carolina, USA 2007 992 88.0% 39.1% 63% 75% NA 73% NA
South East Scotland 2006-07 625 82% 19% 63% 72% 9.5% 3.7% N/A
Inclusive Registries
GRACE 1999-2006 10954 67.0% 34.0% 44.0% 54% NA NA N/A
NRMI 1990-2006 1374232 71.4% 27.6% 432% N/A 60% 33% NA
2010-13 1600 91% 6% 85% 6% 0% 6% 14%

.
/ = —

SBOEY#HA (The STEMI Chain of Survival)
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