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ACRONYMS AND ABBREVIATIONS

ACTION-GWTG Acute Coronary Treatment and Intervention Outcomes Network Registry — Get With
the Guidelines (United States)

AETMIS Agence d’évaluation des technologies et modes d’intervention en santé (Québec)
AHA American Heart Association

CCN Cardiac Care Network (Ontario)

CCs Canadian Cardiovascular Society

ECG Electrocardiogram

ESC European Society of Cardiology

ETIAMEST Evaluation terrain sur la prise en charge de I'TAMEST (Québec)

INESSS Institut national d’excellence en santé et en services sociaux (Québec)

MSSS Ministére de la Santé et des Services sociaux (Québec)

NICE National Institute for Health and Care Excellence (United Kingdom)

PCI Percutaneous coronary intervention

PPCI Primary percutaneous coronary intervention

RACE Reperfusion of Acute Myocardial Infarction in Carolina Emergency Departments

(United States)
RCT Randomized controlled trial
RQCT Réseau québécois de cardiologie tertiaire

STEMI ST-segment elevation myocardial infarction



INTRODUCTION

Background

Acute myocardial infarction with ST-segment elevation (STEMI) is a serious and frequent condition
that must be treated with great urgency either by percutaneous coronary intervention (PCl) or by
fibrinolysis. There is an international consensus, echoed by numerous clinical practice guidelines
[NICE, 2013; O’Gara et al., 2013; Steg et al., 2012; Welsh et al., 2009; Antman et al., 2004],
recommending that treatment of STEMI be initiated within narrow and well-defined time
windows in order to reduce mortality and morbidity. Data from Québec have shown that
reperfusion treatment delivered outside of the maximal recommended delay is associated with
statistically significant increases in mortality at 30 days and in mortality and readmission for acute
myocardial infarction or heart failure at 1 year [Lambert et al., 2010].

In response to a request by the Québec Ministry of Health and Social Services (MSSS), the Agence
d’évaluation des technologies et modes d’intervention en santé (AETMIS, which became the
Institut national d’excellence en santé et en services sociaux, INESSS, in 2011) published a health
technology assessment in 2008 that examined the evidence and practice guidelines regarding the
reduction of treatment delays at different time points in the clinical pathway for patients with
STEMI [AETMIS, 2008]. A monograph comparing the effectiveness and safety of primary PCI*
(PPCI) and fibrinolysis was also published. According to the recommendations in the 2008 report,
fibrinolysis and PPCl should be recognized as complementary modes of intervention where the
choice of treatment depends on a variety of clinical and practical considerations. Hospitals, in
collaboration with emergency prehospital services, are responsible for developing strategies to
optimize the clinical pathways in order to minimize delays to both treatments. AETMIS
recommended that that recourse to PPCI not be the preferred option when the expected door-to-
balloon time exceeds the maximum delay recommended in clinical practice guidelines, and that
the initial decision to proceed to fibrinolysis or PPCI (when such a choice is possible) be based on
an evaluation of the individual patient’s risk profile and the anticipated delays to both treatments
[AETMIS, 2008].

Two field evaluations on STEMI care in Québec (ETIAMEST phase | and Il) carried out by AETMIS in
2006-2007 and in 2008-2009 showed that delays to STEMI treatment were in general too long and
often exceeded the recommended maximums [Lambert et al., 2012; Lambert et al., 2010;
AETMIS, 2008]. Results also showed large variation in treatment delays between regions and
between facilities. The transfer of patients from one hospital to another in order to receive PPCI
had significant impact on lengthening the delays to treatment [Lambert et al., 2014]. Studies
carried out in other jurisdictions arrived at the same conclusions [Herrin et al., 2011; Liebetrau et
al.,, 2011; Wang et al., 2011; Estévez-Loureiro et al., 2010].

Following the results of ETIAMEST I, the Ministry of Health and Social Services published a Plan
d’action ministériel sur le continuum de soins pour la prise en charge des patients avec IAMEST in
October 2008 that made access to reperfusion treatment a priority and requested all health care
partners concerned to mobilize their efforts towards this goal. The Réseau québécois de cardiologie
tertiaire (RQCT) subsequently issued recommendations and a clinical algorithm for the treatment of
STEMI patients in October 2009 [RQCT, 2010].

L PClis called “primary” or PPCI when it is the initial reperfusion treatment, without prior fibrinolysis.



Notably, the RQCT recommended:

— that the direct transport of STEMI patients to PCl hospitals be favoured according to pre-
established corridors of service within an ambulance transport radius of 60 minutes or less;

— that patients who can receive PPCI within 120 minutes after arrival at a non-PCl hospital be
transferred to a PCl hospital according to pre-established corridors of service and formal
agreements. If not, that fibrinolysis be administered in the absence of contraindications or high
bleeding risk;

— that patients who present at a non-PCl hospital within 2 hours of symptom onset and who
cannot receive PPCl within 90 minutes receive fibrinolysis before transfer to a PCl hospital.

Since the period of observation of ETIAMEST | (October 2006 to March 2007), several important
changes in the management of STEMI in Québec have taken place. In particular, there have been
structural changes: the closing of catheterization laboratories in some centres and either
additional facilities or entirely new laboratories in other hospitals. There have also been
modifications in health care processes, including changes to the priority of calls for interhospital
transfer, mandatory coding of STEMI in medicoadministrative databases and pilot prehospital
electrocardiogram (ECG) programs in several regions. Since ETIAMEST Il (Octobre 2008 to March
2009), other changes have occurred, in particular the expansion of the use of prehospital ECGs
throughout the province, as well as, in some regions, transmission of prehospital ECGs for
interpretation before the patient’s arrival in an emergency department or prior to direct transport
to a catheterization laboratory. Several regions have in addition created quality improvement
committees and have developed regional plans for use of prehospital ECGs in order to reduce
ischemic time, as recommended by practice guidelines [0’Gara et al, 2013].

Objectives

The overall objective of the present document is the harmonization and optimization of structures
and processes in order to facilitate high quality management of patients with ST-segment
elevation myocardial infarction (STEMI) during the acute phase of care. This document presents
quality standards recommended for Québec, based on a review of the scientific literature and
consensus work with a committee of clinical experts.

The present document is relevant for:

e health care professionals in prehospital teams and emergency departments who receive
STEMI patients (including emergency physicians, interventional and non-interventional
cardiologists, internists and paramedics);

e other stakeholders and responsible parties (managers, decision-makers) who are closely or
more distantly involved in the management of STEMI patients during the acute phase of care.

The present document is accompanied by a report on the state of knowledge [INESSS, 2016]. This
companion report represents a focused update of the health technology assessment by AETMIS
[AETMIS, 2008]. It presents the detailed information extracted from the literature that was used
to formulate the standards. The companion report addresses 1) the elements to be considered for
the choice of reperfusion treatments and 2) factors that facilitate reduced delays to treatment.



METHODS

This document was developed in collaboration with a committee of experts in cardiology, internal
medicine and emergency medicine, including the prehospital domain. The committee includes
members that were previously involved in the development of the study protocol for INESSS’s
field evaluations of STEMI care (ETIAMEST) to whom were added two new members in 2016, one
nominated by the Association des cardiologues du Québec and the other from the Institut
universitaire de cardiologie et de pneumologie.

A systematic search of the scientific literature (January 2011 to March 2016) was carried out using
bibliographic databases, key words and reference lists of retained documents (details are
presented in an appendix of the companion report on the state of knowledge). The literature
retained included North American clinical practice guidelines and recommendations, recent
Canadian studies and material regarding the Mission: Lifeline and Reperfusion of Acute
Myocardial Infarction in Carolina Emergency Departments (RACE) initiatives in the United States.
The American Heart Association (AHA)’s Mission: Lifeline is a large nation-wide program for
improvement of STEMI care and is associated with the Acute Coronary Treatment and
Intervention Outcomes Network — Get With the Guidelines (ACTION-GWTG) registry. RACE is the
largest regionalized STEMI program at the level of an entire state (North Carolina).

In summary, the development of the standards using consensus methods with the clinical experts
was supported by:

e A systematic review of the most recent clinical practice guidelines and recommendations
from North America and Ontario, as well as the clinical algorithm developed by RQCT and
adopted by MSSS and

e from documents not included by the clinical practice guidelines, an extraction of
information and a synthesis of:

— key structures and processes of the Mission: Lifeline and RACE programs, as well as
relevant results from the ACTION-GWTG registry

— key randomized controlled trials concerning the choice of reperfusion treatment and
key studies (meta-analyses, systematic reviews, peer-reviewed Canadian publications)
on facilitating factors relevant to North American initiatives

— key publications based on data from INESSS’s field evaluation of STEMI care in Québec
(ETIAMEST phase | and Il) and the previous technology assessment by AETMIS
[AETMIS, 2008].

The consensus work involved two cycles of feedback on a working document, by electronic mail
(beginning in April 2016), and a final deliberative process in person or by teleconference (in May
and June 2016). The expert committee was asked to approve or modify each standard. External
scientific validation of the document was carried out by an advisory committee composed of
members of the Comité directeur of RQCT and by an external review.



STANDARDS

Each standard is conceived to be measurable and actionable. The sources that support the
standard, in part or in whole, are indicated in Italics, as well as the class of recommendation and
the level of evidence when specified by the AHA guidelines (see the explanations of these classes
and levels in the Appendix). These standards have been developed according to the following
guiding principles:

— to offer the best quality of care possible to STEMI patients
— to assure timely access to care across the population of Québec.

Reperfusion treatment should be offered to all eligible STEMI patients who present within 12
hours of symptom onset [O’Connor et al., 2015 [AHA], Class |, level A; O’Gara et al., 2013 [AHA],
Class I, level A]. This treatment can also be considered for patients presenting, more rarely, in the
first 12 to 24 hours after symptom onset in the presence of persistent ischemia based on clinical
status and electrocardiographic results [O’Connor et al., 2015 [AHA], Class IIb, level B ; O’Gara et
al., 2013 [AHA], Class lla, level B].

Coherent with Canadian practice guidelines [Welsh et al., 2009], “first medical contact” refers to
arrival of the paramedic at the patient’s side or triage for patients self-transported to hospital.
“Paramedic” refers to Québec’s techniciens ambulanciers paramédics.

Emergency prehospital services

| Standards #1 to 4 concern patients who activate the prehospital system.

1. All paramedics deployed in an ambulance should have access to cardiac monitors capable of
12-lead ECG acquisition.
Sources: O’Connor et al., 2015 (AHA) [Class |, level B]; O’Gara et al., 2013 (AHA) [Class |, level B]; CCN,
2013a (Ontario); expert opinion

2. All paramedics should be trained in 12-lead ECG acquisition, using standardized training
curricula and regular continuing education that also highlight clinical evaluation of patients.
Sources: O’Connor et al., 2015 (AHA) [Class |, level B]; O’Gara et al., 2013 (AHA) [Class |, level B]; CCN,
2013a (Ontario); Mission: Lifeline, 2013; Rokos et al., 2013 (Mission: Lifeline); expert opinion

3. All paramedics should use written protocols that specify for which patients ECGs are to be
performed, how to communicate results and the processes to be followed (that is, rapid pre-
alert of the receiving hospital, the choice of destination) based on the ECG findings and clinical
evaluation of the patient by the paramedic. Given the limitations of computerized
interpretation, transmission of the ECG for interpretation by a physician should be favoured at
the provincial level.

Sources: O’Connor et al., 2015 (AHA) [Class 1Ib, level C regarding the second sentence]; O’Gara et al.,
2013 (AHA); CCN, 2013a (Ontario); Nam et al., 2014 (meta-analysis); de Champlain et al., 2014 (study by
Urgences-santé); expert opinion

4. For confirmed or probable STEMI patients, protocols should favour and facilitate direct
transport by ambulance from the field to a designated PCl hospital for patients who can
realistically achieve a delay of <90 minutes between first medical contact (arrival of the
paramedic at the patient’s side) and first device with a view to PPCI, both during and outside of



regular working hours.
Sources: O’Connor et al., 2015 (AHA); O’Gara et al., 2013 (AHA) [Class I, level B]

Primary PCI (PPCI) with direct admission

Standards #5 to 7 concern the management of patients who arrive directly at a PCI hospital, by
ambulance or self-transport, and not those patients transferred from a non-PCl hospital. The
designated PCl centres who receive ambulance patients transported from the scene should satisfy
these standards.

NOTE: “First device” refers to the deployment of the first device with intent to perform mechanical
reperfusion.

5. A. The delay between first medical contact and first device should be £ 90 minutes, both
during and outside of regular working hours.
Sources: O’Connor et al., 2015 (AHA) [Class I, level A]; O’Gara et al., 2013 (AHA); Quraishi et al., 2016
(CCS); CCN, 2013a (Ontario)

B. A PCl hospital should have a target to treat at least 75% of patients within the maximum
delay recommended by clinical practice guidelines of < 90 minutes between first medical
contact and first device, both during and outside of regular working hours.

Sources: Quraishi et al., 2016 (CCS); Mission: Lifeline, 2014, expert opinion

6. For patients transported by ambulance directly from the scene to a PCl hospital with a
diagnostic prehospital ECG, arrival in the catheterization laboratory (rather than the
emergency department) should be favoured in cases where the laboratory and the PPCI clinical
team are ready to receive the patient.

Sources: O’Gara et al., 2013 (AHA); O’Connor et al., 2015 (AHA); Fosbol et al., 2013 (RACE); Bagai et al.,
2013a, b (ACTION-GWTG & RACE); Anderson et al., 2015 (ACTION-GWTG); Hagiwara et al., 2014 (meta-
analysis)

7. A.If an ECG has to be acquired at the PCl hospital (in the absence of a diagnostic prehospital
ECG), it should be performed and the results interpreted by a physician £ 10 minutes following
arrival of the patient, both during and outside of regular working hours.

Sources: CCN, 2013a (Ontario); Mission: Lifeline, 2013; ETMIS, 2008, citing the AHA guidelines of Antman
et al., 2004 (Class |, level C)

B. A PCl hospital should have a target to acquire the first inhospital ECG for at least 75% of
patients within the maximum delay recommended by clinical practice guidelines of < 10
minutes between triage and ECG, both during and outside of regular working hours.
Sources: Mission: Lifeline, 2014; expert opinion

Initial arrival at a non-PCl hospital

Standards #8 to 13 concern the management of patients who arrive at a non-PCl hospital, by
ambulance or self-transport. NOTE: “First device” refers to the deployment of the first device with
intent to perform mechanical reperfusion.

8. A. If an ECG has to be acquired at the non-PCl hospital (in the absence of a diagnostic
prehospital ECG), it should be performed and the results interpreted by a physician £ 10
minutes following arrival of the patient, both during and outside of regular working hours.

Sources: CCN, 2013a (Ontario); Mission: Lifeline, 2013; ETMIS, 2008, citing the AHA guidelines of Antman
et al., 2004 (Class |, level C)



B. A non-PCl hospital should have a target to acquire the first inhospital ECG for at least 75% of
patients within the maximum delay recommended by clinical practice guidelines of < 10
minutes between triage and ECG, both during and outside of regular working hours.

Sources: Mission: Lifeline, 2014; expert opinion

9. A. If a patient does not present contraindications to fibrinolysis and the delay between first
medical contact and first device is anticipated to be > 120 minutes, the administration of
fibrinolysis should be favoured, according to a written protocol.

Sources: O’Connor et al., 2015 (AHA); O’Gara et al, 2013 (AHA) [Class I, level B]; CCN, 2013a (Ontario)

B. The delay between triage and administration of fibrinolysis should be £ 30 minutes, both

during and outside of regular working hours.
Sources: O’Connor et al., 2015 (AHA) [Class |, level A]; O’Gara et al., 2013 (AHA) [Class I, level B]; CCN,
2013a (Ontario)

C. A non-PCl hospital should have a target to treat at least 75% of these patients within the
maximum delay recommended by clinical practice guidelines of < 30 minutes between triage
and administration of fibrinolysis, both during and outside of regular working hours.

Sources: Mission: Lifeline, 2014; expert opinion

Following administration of fibrinolysis, the AHA practice guidelines recommend that an ECG
be evaluated after about 60 minutes in order to consider whether to set an interhospital
transfer in motion with view to a rescue PCI [Antman et al., 2004; O’Gara et al., 2013]. This
option would be particularly worth considering if the initial ST-segment elevation persists (less
than 50% resolution), suggesting failed reperfusion. The optimal strategy is less clear
concerning recourse to PCl if the fibrinolytic treatment appears to have been successful and
the patient remains clinically stable. One of two approaches can be considered: routine
transfer, generally in the first 6 to 24 hours after initial treatment (a “pharmacoinvasive
strategy”), or a more selective transfer (an “ischemia-guided strategy”) in the case of
persistent or recurrent ischemia or other factors.

10. In the presence of cardiogenic shock or contraindications to fibrinolysis, the patient should be
transported as rapidly as possible to a PCl hospital.
Sources: O’Gara et al., 2013 (AHA) [Class I, level B]

11. In order to perform routine interhospital transfers with a view to PPCI, a non-PCl hospital
should have a target to treat at least 75% of transferred patients within the maximal delay
recommended by clinical practice guidelines of £ 120 minutes between first medical contact
and first device, both during and outside of regular working hours.

Sources: Quraishi et al., 2016 (CCS); Mission: Lifeline, 2014, expert opinion

12. A. When transferring for PPCI, the delay from triage to departure from the emergency
department of a non-PCl hospital should be £ 30 minutes, both during and outside of regular

working hours.
Sources: O’Connor et al., 2015 (AHA); O’Gara et al., 2013 (AHA); CCN, 2013a (Ontario); Wilson et al.,
2013 (RACE)

B. A non-PCl hospital should have a target to have at least 75% of patients being transferred
leave the emergency department within the maximal delay recommended by clinical practice
guidelines of < 30 minutes between triage and departure, both during and outside of regular
working hours.

Sources: expert opinion



13. For patients transferred for PPCl or subsequent to fibrinolysis treatment, the PCI hospital
should routinely provide information concerning PCl (time, type of stent) to the referring

physician at the non-PCl hospital.
Sources: CCN, 2013a (Ontario); Mission: Lifeline, 2013, Rokos et al., 2013 (Mission: Lifeline); expert
opinion

No reperfusion treatment

14. When no reperfusion treatment is delivered, the reason(s) should be documented in the

medical chart.
Sources: CCN, 2013a (Ontario); Lambert et al., 2016 (ETIAMEST | and I); Masoudi et al., 2008 (AHA)

Networks: structure, integration of services and communication

15. A PCI hospital should maintain a PCI volume of 400 and a PPCI volume of at least 50, per year.
Individual interventional cardiologists at each PCl hospital should maintain a minimum volume
of 100 PCl and at least 25 PPClI, per year. These volumes should be calculated from an average

based on a 3-year period.
Sources: Quraishi et al., 2016 (SCC); CCN, 2013a (Ontario); expert opinion

16. Single call activation of the catheterization laboratory should be operational at the PCI

hospital.
Sources: O’Gara et al., 2013 (AHA); Jollis et al., 2012a (RACE)

17. The PClI clinical team should be ready to receive the patient at the catheterization laboratory <
30 minutes after the activation call, both during and outside of regular working hours.
Sources: O’Gara et al., 2013 (AHA); CCN, 2013a (Ontario); Jollis et al., 2012b (RACE); expert opinion

18. Each non-PCl hospital should be in partnership with a specific PCl hospital (on a non-refusal
basis). Prehospital (ambulance) services should be integrated in this corridor of service. A
second, “back-up” PCl hospital should be designhated for use in exceptional circumstances.
Sources: O’Gara et al., 2013 (AHA); CCN, 2013a (Ontario); CCN, 2013b (Ontario); Mission: Lifeline, 2013;
Rokos et al., 2013 (Mission: Lifeline); Jollis et al., 2012a (RACE); expert opinion

19. Each facility should designate a person responsible for quality improvement who keeps
regularly informed of the facility’s performance with respect to STEMI patients served in its
region.

Sources: Masoudi et al, 2008 (AHA); Jollis et al., 2012b (RACE); expert opinion

20. Each facility should have a formal and dedicated continuous quality improvement committee
that meets regularly to discuss management of STEMI patients, with minutes of meetings.
Sources: CCN, 2013a (Ontario); expert opinion

21. According to standardized quality indicators (notably those related to targets specified in this
document), each facility should monitor performance with respect to STEMI patients along the
entire continuum of care, through annual review of a reasonable sample of cases.

Sources: CCN, 2013a (Ontario); expert opinion

22. At least once a year, multidisciplinary meetings that promote collaboration and quality
improvement should occur, with action plans being developed if judged pertinent. Participants
should include medical and administrative managers of each hospital in a given corridor of
service as well as all hospital and prehospital teams involved. At a minimum, the proportions
of patients treated within recommended delays among a reasonable sample of cases should
be reviewed with respect to:



— Patient arrival at first hospital and first inhospital ECG (#7B, 8B in this document)
— First medical contact and first device, for patients with direct admission to a PPCl centre
(#5B)
— First medical contact and administration of fibrinolysis (#9B)
— First medical contact and first device, for patients transferred for PPCI (#11)
— Patient arrival at first hospital and departure from emergency department, for patients
transferred for PPCI (#12B)
Sources: O’Gara et al., 2013 (AHA); CCN, 2013a (Ontario); Mission: Lifeline, 2013; Rokos et al., 2013
(Mission: Lifeline); Jollis et al., 2012b (RACE); Masoudi et al., 2008 (AHA); expert opinion



APPENDIX

Grading of the evidence and classes of recommendation

ORGANISM LEVEL OF EVIDENCE DESCRIPTION
American A Data arise from many randomized controlled trials
Heart (RCT) or meta-analyses.
Association, B Data arise from one randomized controlled trial or
2013 (O’'Gara non-randomized studies.
etal) C Data arise from consensus expert opinion, case
studies or practice standards.
American A High quality evidence arising from more than one
Heart RCT, or meta-analyses of high quality RCTs or
Association et several RCTs supporting the results of high quality
International registry-based studies
Liaison B Moderate quality evidence arising from several
Committee on RCTs (or meta-analyses of these RCTs), or from one
Resuscitation, or more registry-based studies, observational or
2015 non-randomised that were well-conceived and
(O’Connor et well-executed (or meta-analyses of these studies)
al.) C Registry-based studies or observational
randomized or non-randomized studies with
limitations with respect to conception or execution,
or meta-analyses of these studies or mechanistic or
physiological studies in humans
Classes of
recommendation
(those specified
in the present
document)
American I Benefits >>> risks
Heart Procedure/treatment should be carried out/
Association, administered/other
2013 (O’Gara lla Benefits >> risks
etal) It is reasonable to carry out/administer/other the
procedure/treatment.
American I Benefits >>> risks
Heart Procedure/treatment should be carried out/
Association et administered/other
International Ilb Benefits > risks

Liaison
Committee on
Resuscitation,
2015
(O’Connor et
al.)

Procedure/treatment might be justified/
envisioned.
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