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FOREWORD 

In the fall of 2004, several Québec emergency medical technicians obtained Ontario certification 
as advanced care paramedics and asked for authorization to apply their training here. It was in this 
context that the Minister of Health and Social Services asked AETMIS (Agence d’évaluation des 
technologies et des modes d’intervention en santé) in November 2004 to prepare a report on the 
role of advanced life support (ALS) in the organization of pre-hospital emergency medical 
services in Québec. 

The present assessment is based primarily on a comprehensive review of the scientific literature 
on this topic. The analysis also took into account developments in pre-hospital care, advanced life 
support practice models and training, internationally as well as in Canada and in Québec.  

Examination of the scientific data led to four major findings. First, there is not enough solid 
evidence to support the widespread routine use of pre-hospital advanced life support throughout 
Québec. Second, some preliminary evidence shows that advanced life support could be beneficial, 
especially in cases of respiratory distress and cardiac chest pain. Third, the limited evidence that 
is available indicates that advanced life support is neither beneficial nor detrimental in terms of 
mortality or morbidity in patients experiencing non-traumatic cardiac arrest, although the 
hypothesis that this type of care may be beneficial remains plausible. Finally, evidence reveals 
that advanced life support is associated with adverse effects in certain circumstances, such as the 
pre-hospital endotracheal intubation of young children and trauma management. 

In light of these findings, current developments and Québec’s particular context, AETMIS 
recommends that, for the time being, Québec limit the use of advanced life support to duly 
evaluated pilot projects, with priority being given to the management of respiratory distress, chest 
pain and cardiac arrest. AETMIS also recommends implementing a series of measures designed 
to optimize pre-hospital basic life support and the chain of survival throughout Québec, chiefly by 
enhancing the training provided to emergency medical technicians. 

In submitting this report, AETMIS hopes to inform the ongoing debate on the introduction of 
advanced life support in Québec’s pre-hospital emergency medical services. 

 
 
Dr. Luc Deschênes 
President and Chief Executive Officer 
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SUMMARY 

 
INTRODUCTION 

In November 2004, the Minister of Health 
and Social Services asked AETMIS (Agence 
d’évaluation des technologies et des modes 
d’intervention en santé) to prepare a report 
on the role of advanced life support in the 
organization of pre-hospital emergency 
medical services in Québec. Based on an 
analysis of the scientific evidence of the 
efficacy and safety of this type of care, and 
of the conditions required to achieve effec-
tiveness and safety objectives in the Québec 
context, this report formulates a series of 
recommendations designed to provide the 
scientific basis for the policy directions to be 
taken by the Ministère de la Santé et des 
Services sociaux in this regard.  

 
NATURE AND STRUCTURE OF 
PRE-HOSPITAL EMERGENCY 
CARE 

Basic life support (BLS) currently consists 
of a spectrum of non-invasive procedures, 
those limited to external application such as 
using direct pressure and bandages to 
control hemorrhaging, immobilizing sus-
pected fractures, maintaining respiratory 
function, maintaining circulatory function 
by means of chest compressions (cardio-
pulmonary resuscitation) and, for the past 
few years, administering five types of 
medication in accordance with very strict 
protocols. Some of these emergency proce-
dures can be performed by bystanders or by 
first responders. All basic life support proce-
dures are performed by emergency medical 
technicians (EMTs). 

Advanced life support (ALS) involves 
invasive procedures, such as endotracheal 
intubation, intravenous access (inserting an 
IV line into a vein), administering different 
types of medication, and fluid resuscitation 
(replacing blood volume by administering 

fluids to increase blood pressure and 
improve oxygenation of body tissues and 
organs).  

The line between basic life support and 
advanced life support based on the invasive-
ness of the procedures used is becoming 
increasingly arbitrary, owing to the introduc-
tion of new procedures and the shift of 
certain pre-hospital advanced life support 
practices to basic life support services. This 
division is now founded more on the 
training given to advanced care practitio-
ners, who must have greater background 
knowledge in life sciences and physical 
sciences to be able to use more complex 
treatment protocols safely and effectively. 

In Canada, the regulation of pre-hospital 
practice is a provincial jurisdiction, and each 
legislature is free to determine its own 
practitioner categories and practice condi-
tions. However, training standards for prac-
titioners of pre-hospital emergency care 
were standardized in 2001 with the develop-
ment of the National Occupational Compe-
tency Profiles for Paramedic Practitioners. 
These profiles consist of four different 
levels: emergency medical responder, pri-
mary care paramedic, advanced care para-
medic and critical care paramedic. Most 
Canadian provinces are currently shifting 
toward this model.  

A distinction must be made between  
training levels and practice levels in the 
provinces and regions. For example, Québec 
seems to be the only Canadian province 
where the Combitube® (an orotracheal tube 
with two ventilation ports) is used in the 
context of basic life support. Elsewhere in 
North America, this technique is used 
mainly in advanced life support when 
endotracheal intubation has failed. Inserting 
intravenous lines—one of the core charac-
teristics of advanced life support—is making 
its way into pre-hospital basic life support 
care in Alberta and in certain regions of 
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Ontario, although this procedure is per-
formed only to administer dextrose to hypo-
glycemic patients.  

 

DEVELOPMENT OF 
PRE-HOSPITAL EMERGENCY 
MEDICAL SERVICES IN QUÉBEC 

In Québec, the development of ambulance 
services was long marked by local and even 
individual initiatives. In the 1950s and 
1960s, ambulance services were often run 
by funeral parlours. By the late 1970s, 
ambulance permits were being issued by the 
Ministère de la Santé et des Services sociaux 
(MSSS), which later delegated this respon-
sibility to the regional health and social 
services boards. In the Montréal region, in 
the 1980s and 1990s, various changes to the 
pre-hospital system led to the creation of 
Urgences-santé, which until 2002 employed 
physicians to provide advanced life support. 
Elsewhere in Québec, the different regions 
were developing systems based exclusively 
on basic life support dispensed by emer-
gency medical technicians (EMTs).  

Since the 1990s, the development of 
pre-hospital care in Québec has been marked 
by two major planning initiatives. In 1992, 
the report Chaque minute compte ! (Every 
minute counts!) was the first to propose that 
the various structures making up Québec’s 
pre-hospital emergency medical services 
(EMS) system be organized into a consistent 
whole. It did not include any position 
statement on the usefulness of advanced life 
support. Published in 2000, the Dicaire 
report laid out policy directions for devel-
oping Québec’s pre-hospital EMS system, 
focusing mainly on the relevance of extend-
ing the chain of survival throughout the 
province. This report also argued for 
conducting field evaluations of advanced 
life support within structured pilot projects 
rather than broadening the use of the full 
spectrum of advanced life support proce-
dures.  

The Dicaire report also paved the way for 
the adoption in 2002 of the Act respecting 

pre-hospital emergency services, which now 
frames the organization of these services 
provincewide. In addition, the use of 
advanced life support protocols is now 
permitted by virtue of the Regulation 
respecting the professional activities that 
may be engaged in within the framework of 
pre-hospital emergency services, adopted 
under Québec’s Professional Code. 

Over the past few years, Québec has made a 
sustained effort to extend the chain of 
survival throughout its jurisdiction in a bid 
to limit regional disparities insofar as 
possible. While other Canadian provinces 
have chosen the route of developing both 
basic life support and advanced life support, 
Québec has made rapid strides in expanding 
not only the scope and but also the 
geographic range of basic life support care.  

 
RESULTS 

The effectiveness and safety of advanced 
life support were analyzed through a 
comprehensive review of relevant scientific 
literature. Special attention was given to the 
evaluation of a pre-hospital advanced life 
support program in Ontario: the OPALS 
(Ontario Prehospital Advanced Life 
Support) study. This is probably the largest 
study ever undertaken on advanced life 
support, in terms of both the number of 
patients included in the study and the type of 
study design used, a before–after non-
randomized comparative trial. Data on over 
30 000 patients were compiled over a ten-
year period (1994–2004).  

 
Cardiac arrest 

In the case of cardiac arrest, many studies 
have clearly established the efficacy of the 
first links in the chain of survival: early call 
to 9-1-1, early cardiopulmonary resuscita-
tion (cardiac massage and ventilation) and 
early defibrillation.  

In a system such as the one in Ontario, 
where early defibrillation is performed by 
paramedics, the addition of an ALS medica-
tion protocol does not improve patient sur-



 viii 

vival. The OPALS study concludes that it is 
important for the general public to be trained 
in cardiopulmonary resuscitation (CPR) and 
for first responders to be able to perform 
early defibrillation.  

 
Other cardiac problems 

In the case of myocardial infarction, many 
publications have shown that early access to 
thrombolysis or angioplasty reduces mortal-
ity. If a patient with suspected cardiac chest 
pain is to be transported directly to a 
tertiary-care centre, a 12-lead electrocardio-
gram (ECG) must be performed in the 
pre-hospital setting. Studies with varying 
levels of methodological rigour have 
examined this question and shown an 
increase in the use of thrombolysis or 
primary angioplasty, along with a significant 
reduction in treatment delays when ECGs 
are obtained in the field. Similarly, certain 
studies have revealed that ECG results can 
be transmitted to the receiving hospital so 
that the interpretation can be confirmed.  

In the OPALS study, treatment of suspected 
cardiac chest pain in accordance with ALS 
medication protocols led to a significant 
reduction in mortality rates, which dropped 
from 4.3% to 3.2%, and more specifically, 
from 13.1% to 8.5% for myocardial infarc-
tion. Abstracts of this study have been 
published and the results have been pre-
sented at several conferences. Publication of 
the full OPALS study should shed greater 
light on the conditions liable to explain the 
effects reported. It is currently impossible to 
know the extent to which this increased 
survival rate after cardiac chest pain is 
attributable to the two most commonly 
prescribed medications, aspirin and nitro-
glycerine, which are already included in the 
symptom-relief program of five drugs that is 
part of Québec’s pre-hospital BLS care. 
Note that  medication protocols are different 
in basic life support and advanced life 
support. Advanced care paramedics receive 
more in-depth training, which allows them  
 

to follow protocols requiring more acute 
clinical judgment to be able to administer 
the drugs safely. 

 
Respiratory problems 

Respiratory problems represent a significant 
proportion of the use of pre-hospital 
emergency services. According to the data 
provided by Urgences-santé, 11.1% of all 
the patients it transported in 2003 had 
respiratory problems, as assessed by ambu-
lance technicians, representing a total of 
16 366 patients. In Ontario, in-hospital mor-
tality of patients in respiratory distress 
transported by ambulance was 18%. In 
hospital emergency departments (EDs), the 
care of patients with congestive heart failure 
has been greatly improved through the use 
of non-invasive positive pressure ventila-
tion, such as CPAP (continuous positive air-
way pressure). Certain studies have shown 
the benefits of CPAP in pre-hospital 
settings, but it seems prudent to wait for the 
published results of an in-progress random-
ized clinical trial on the usefulness of this 
approach. 

In the OPALS study, the treatment of 
respiratory distress in compliance with ALS 
medication protocols has led to a significant 
drop in mortality rates, from 14.3% to 
12.3%. If we examine the different diagnosis 
subgroups, however, a statistically signifi-
cant reduction in mortality (from 15.1% to 
11.0%) was documented only in patients 
with congestive heart failure. The improved 
survival rates in these patients are indeed 
impressive; however, as is the case with 
cardiac chest pain, we have only abstracts 
and conference presentations to rely on. 
Once published, the complete OPALS study 
will probably explain the effects reported. 
Unlike the medications used for cardiac 
chest pain, those for congestive heart failure 
are not included in the symptom-relief 
program that is part of Québec’s pre-hospital 
basic life support care. 
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Trauma  

For the victims of major trauma, the interval 
between the arrival of emergency personnel 
and access to definitive trauma care is 
critical—approximately 80% of deaths occur 
within the first minutes or hours following 
the trauma. The tertiary trauma centres 
established in Québec have helped reduce 
intrahospital delays and mortality rates. 
Over the past ten years or so, all published 
studies and systematic reviews have indi-
cated that the transportation of trauma 
patients should not be delayed by advanced 
life support. 

 
Pediatric advanced life support 

Few pre-hospital studies have addressed the 
effectiveness of pediatric advanced life sup-
port (PALS), mostly because of the rela-
tively small number of children needing 
emergency care. Endotracheal intubation is 
one exception. A randomized controlled trial 
reveals that this procedure is difficult, if not 
dangerous, if performed as part of pediatric 
advanced life support. Since the release of 
that study, several pre-hospital emergency 
medical services (EMS) systems have halted 
this practice with children.  

 
Other treatment avenues 

For other conditions, such as convulsive 
seizures, pain, severe hypoglycemia, strokes 
and opioid overdoses, advanced life support 
could be beneficial, but evidence is either 
lacking or not conclusive enough to support 
the introduction of treatment protocols.  

 

FIELD EVALUATION OF  
ADVANCED LIFE SUPPORT  
AT URGENCES-SANTÉ 

The infrastructure built by Urgences-santé is 
more highly developed than that found 
elsewhere in Québec. This organization has 
a detailed information system, medical 
control through highly experienced pre-
hospital emergency physicians, a well-

established quality-assurance program and a 
training centre. It has been developing a 
pre-hospital research program for the past 
twenty years. Consequently, when the 
Dicaire report was published in 2000, 
Urgences-santé already had an environment 
that was favourable to conducting field 
evaluations of ALS protocols by a cohort of 
emergency medical technicians whose 
training was tailor-made for this project. 
Five advanced life support protocols were 
scheduled to be tested: 1) endotracheal 
intubation; 2) use of Magill forceps to 
remove foreign bodies from airways; 
3) administration of vasopressin and amio-
darone in the case of non-refractory 
(shockable) cardiac arrhythmia; 4) admini-
stration of epinephrine and atropine in the 
case of refractory (shock-resistant) cardiac 
arrhythmia; and 5) intravenous administra-
tion of dextrose in the case of severe 
hypoglycemia. The evaluation project was 
based on a quasi-experimental design.  

Because of a series of modifications to the 
advanced life support project, the exposure 
of the eighteen emergency medical techni-
cians trained in ALS was much more limited 
than originally anticipated. As a result, the 
original research study design had to be 
abandoned. It was nevertheless possible to 
evaluate the effectiveness of two of the five 
protocols related to cardiac arrest. Results 
were comparable to those observed by the 
OPALS researchers in Ontario and matched 
other outcomes documented in the literature: 
for cardiac arrest, ALS care seemed to pro-
vide very short-term results (e.g., increased 
return of spontaneous circulation or survival 
to hospital admission) but did not lead to 
any improvements in rates of survival to 
hospital discharge, compared with basic life 
support care.  

 
ASSESSMENT LIMITATIONS 

Our assessment rests on an evidence-based 
model that includes both scientific evidence 
and contextual information. These data, 
however, are limited in several respects. 
First, scientific evidence in this field is 
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scarce and its validity is weakened by the 
use of study designs that lack rigour. 
Published results deal more often with 
mortality, whereas effects on morbidity, 
quality of life or patient satisfaction deserve 
further study since they are liable to affect 
decisions regarding the organization of 
pre-hospital emergency medical services. 
Highly promising results, especially those 
from the OPALS study, are available only in 
the form of abstracts or conference presen-
tations. Second, there is also very little 
contextual information available because 
most of the regions in Québec have sub-
optimal information systems. Given the lack 
of economic evidence, it also was impossi-
ble to produce analyses establishing the 
cost-effectiveness of different scenarios for 
developing pre-hospital emergency medical 
services in Québec. 

 
CONCLUSIONS AND  
RECOMMENDATIONS 

Examination of the scientific evidence of the 
efficacy and safety of advanced life support 
care led to four major findings:  

 There is currently not enough solid evi-
dence to support the widespread routine 
use of an advanced life support program 
throughout Québec.  

 Preliminary evidence shows that advanced 
life support could be beneficial, especially 
in the case of respiratory distress or car-
diac chest pain. 

 The limited evidence that is available 
indicates that advanced life support is 
neither beneficial nor detrimental in terms 
of mortality or morbidity in patients 
experiencing non-traumatic cardiac arrest, 
yet the hypothesis that it might be benefi-
cial in reducing morbidity and mortality 
has not yet been set aside and deserves 
further research. 

 Evidence indicates that advanced life sup-
port is associated with adverse effects  
in certain circumstances, mainly the pre- 

hospital endotracheal intubation of young 
children and trauma management in 
general. 

 
Decisions on developing pre-hospital 
advanced life support must strike a balance 
between scientific uncertainties and the 
advisability of introducing highly promising 
medical care. A firm determination to 
ground the introduction of new interventions 
on a rigorous evidence-based analysis would 
increase the system’s overall effectiveness 
and would place Québec at the forefront of 
such initiatives on an international scale. 

An analysis of scientific evidence, field data 
and contextual information leads us to make 
a series of recommendations pertaining to 
the adoption of a reasoned approach to intro-
ducing pre-hospital advanced life support, 
the optimization of pre-hospital basic life 
support and the chain of survival, and the 
establishment of other conditions required 
for the overall optimization of pre-hospital 
emergency services in Québec.  

 
Reasoned approach to introducing  
pre-hospital advanced life support  
 
By reasoned approach, we mean a gradual 
and reflective process designed to make 
optimal use of resources within the context 
of an innovation. This entails understanding 
its mode of operation in context, measuring 
its effects, and drawing conclusions about its 
transferability or applicability to other 
practice situations. 

Recommendation 1: It is recommended 
that the use of advanced life support in 
Québec be limited, for the time being and as 
an initial step, to pilot field projects.  

Recommendation 2: It is recommended 
that pilot projects be set up in Québec with a 
view to assessing the effectiveness and 
efficiency of advanced life support protocols 
and to evaluating the organizational 
conditions required for their implementa-
tion, with priority being given to respiratory 
distress, chest pain and cardiac arrest. These  
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projects, which may be carried out in any 
region of the province, must nevertheless 
meet the following conditions: 

a) They must be carried out in a pre-
hospital emergency service capable of 
guaranteeing to the MSSS that it will 
comply with high standards with respect 
to both staff training and quality control 
of the procedures. 

b) The pre-hospital service must offer 
rigorous medical control, whether online 
or on site, provided by physicians with 
expertise in emergency medicine and 
pre-hospital care. 

c) The evaluation must be conducted under 
the scientific direction of a research 
group recognized for its independence 
and experience. 

d) Given that evaluation of the impact  
of advanced life support will contribute 
to the advancement or application of 
knowledge in this field, it must be based 
on an experimental or a quasi-
experimental study design approved by a 
research-granting agency or other recog-
nized body.  

e) The nature and scope of the project, the 
minimum standards of medical control to 
be observed and the reasons that would 
justify the premature termination of the 
pilot project shall be jointly determined 
by the MSSS, the Collège des médecins 
du Québec, pre-hospital emergency 
medical service authorities, and the 
researchers concerned. 

f) The number of emergency medical tech-
nicians well trained in advanced life 
support shall be increased to obtain as 
quickly as possible the number of cases 
needed to guarantee the validity of the 
evaluation results. 

g) Advanced life support protocols intro-
duced shall explicitly exclude children 
and trauma patients for the time being. 

h) The implementation of advanced life 
support protocols must be evaluated on  

an ongoing basis so that appropriate 
adjustments may be identified and put 
into effect. 

Recommendation 3: It is recommended 
that a research program be established that 
deals specifically with evaluating pre-
hospital advanced life support, open to the 
entire research community of Québec, under 
the leadership of the MSSS. 

Recommendation 4: It is recommended 
that, to ensure throughout Québec a gradual 
introduction of proven pre-hospital advan-
ced life support care that keeps pace with 
emerging evidence, a service-development 
plan be established that provides for the 
training of a sufficient number of emergency 
medical technicians capable of administer-
ing this care, and that sets out appropriate 
organizational conditions that would include 
building close partnerships between pre-
hospital and hospital settings. 

 

Optimization of pre-hospital basic life 
support and the chain of survival  
 
Recommendation 5: It is recommended 
that the addition of new procedures to pre-
hospital basic life support services be 
supported by evidence or by expert recog-
nition that these new procedures have a 
significant potential for reducing mortality 
and morbidity. 

Recommendation 6: It is recommended 
that the basic training provided to emer-
gency medical technicians be enhanced so 
that the competencies acquired through this 
training match those stipulated in the 
National Occupational Competency Profiles 
(NOCP) for primary care paramedics. 

Recommendation 7: It is recommended 
that measures be implemented to expand the 
general public’s training in cardiopulmonary 
resuscitation (CPR) and to ensure that 
patients experiencing cardiac arrest have 
access to early defibrillation performed by 
first responders or bystanders. 
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Establishment of other conditions 
required to optimize the full spectrum of 
pre-hospital emergency care in Québec  
 
Recommendation 8: It is recommended 
that the following be introduced throughout 
Québec: an enhanced continuing-education 
program; effective medical control; quality-
assurance tools and information systems, 
such as electronic databases to keep a record 
of the patients served, their particular health 
problems, the clinical procedures performed 
by pre-hospital personnel, and the immedi-
ate effects of these procedures. 

Recommendation 9: It is recommended 
that a horizon-scanning system be estab-
lished to actively monitor emerging 
evidence in the field of pre-hospital care.  
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1 INTRODUCTION

In the late fall of 2004, a controversy over 
the practice of advanced life support (ALS) 
in the Montréal and Laval pre-hospital 
emergency medical services (EMS) system 
made media headlines and had repercussions 
as far as the Québec National Assembly.1 
Eighteen emergency medical technicians 
(EMTs) employed by the Corporation 
d’Urgences-santé had obtained Ontario 
certification as advanced care paramedics 
and asked for authorization to apply their 
training here. The crux of the debate was 
that, in its policy directions on developing 
pre-hospital care in Québec, the Ministère 
de la Santé et des Services sociaux (MSSS) 
had not planned on introducing the wide-
spread routine use of ALS care, even though 
it is provided virtually everywhere else in 
North America. 

This is the controversy that prompted the 
Minister of Health and Social Services to 
ask AETMIS to prepare a report on 
advanced life support. He requested that the 
report specifically address certain issues: 
a) the safety of ALS procedures applied in 
North American pre-hospital EMS systems; 
b) the effectiveness and efficiency of the 
practices that these systems offer target 
populations; c) the role of performance of 
the chain of survival as a factor independent 
of the medical procedures performed by 
emergency medical technicians (EMTs) 
trained in ALS or by advanced care 
paramedics; and d) the optimal path for 
developing pre-hospital services in Québec, 
taking into account the importance to  
be given to each of the links in the chain  
of survival within the context of the 
system’s population-based efficiency (see 
Appendix A). 

The Health Minister also made a point of 
placing the debate on the introduction of 

                                                      
1. Débats de l’Assemblée nationale (National Assembly 
debates), Wednesday, November 10, 2004, Vol. 38, No. 101. 
Available at: http://www.assnat.qc.ca/fra/37legislature1/ 
Debats/journal/ch/041110.htm (in French). 

ALS within the context of the development 
of pre-hospital emergency medical services 
in Québec. This development was predomi-
nantly influenced by two major planning 
initiatives, which took shape in the form of 
two reports: Chaque minute compte ! (Every 
minute counts!) released in October 1992 
[MSSS, 1992], and the Dicaire report 
published in December 2000 [MSSS, 2000]. 
Over a year in the making, the Dicaire 
report, prepared by the Comité national sur 
la révision des services préhospitaliers 
d’urgence, proposed overall recommenda-
tions to the Health Minister regarding the 
development of pre-hospital emergency ser-
vices. The Committee did not endorse 
advanced life support as an overall concept 
but opted instead to introduce, after an 
evaluation period, some advanced life 
support procedures in regions capable of 
meeting pre-defined conditions. The Com-
mittee also pointed out that the organization 
of pre-hospital services was entering a tran-
sitional phase toward an explicit evidence-
based model [MSSS, 2000, 172–3]. 

This report is therefore designed to inform 
the decisions to be made by the MSSS and 
to share current scientific evidence that is 
key to a better overall understanding of this 
issue. In this perspective it begins by 
describing the development of pre-hospital 
emergency services and selected ALS 
practice models and training, internationally, 
in Canada and in Québec, before going on to 
analyze the scientific evidence of the effi-
cacy and safety of advanced life support. 
This background information is essential, as 
it will not only inform public debate but also 
permit a more refined interpretation of the 
results of research studies on pre-hospital 
EMS systems that differ from those in 
Québec. This evaluation approach is consis-
tent with the path taken by a growing 
number of evaluation, funding and research 
agencies, as shown by the following quota-
tion from the Canadian Health Services 
Research Foundation [CHSRF, 2004]: 
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“Evidence is a lot more than research, and it 
includes a lot of contextual information. We 
should not look at evidence as a way to end 
today’s healthcare debates, but rather as a 
way of raising the level of dialogue around 
important decisions.” 

The concept of advanced life support refers 
to procedures that are more complex to 
apply, such as administering intravenous 
medications and performing endotracheal 
intubations. In practice, ALS refers to a 
range of pre-hospital emergency services 
that varies widely from place to place. 
Moreover, patient-care practices are rou-
tinely added to this range of advanced life 
support services, while others are shifted to 
basic life support services. Given the large 
number of possible interventions and this 
great variability, the present report reviews 
current evidence of the effectiveness and 
safety of the range of pre-hospital services 
called advanced life support. It also takes a  

look at the efficacy and safety of some ALS 
procedures applied to specific clinical 
problems, chiefly cardiac problems, respira-
tory problems and trauma. It goes on to 
describe the field evaluation of advanced life 
support carried out by Urgences-santé 
between 2002 and 2004. Lastly, it proposes 
an analytical framework for putting all this 
published evidence into context in order to 
draw conclusions and make recommenda-
tions that will help guide the decisions to be 
made on introducing ALS in Québec’s pre-
hospital EMS systems. 

Note that this report is not a systematic 
review of all the possible interventions 
considered to be part of advanced life sup-
port. Furthermore, given the lack of avail-
able economic evidence on ALS interven-
tions, this report does not contain analyses 
establishing the cost-effectiveness of differ-
ent scenarios for developing pre-hospital 
emergency services in Québec. 
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2 DEVELOPMENT OF PRE-HOSPITAL SERVICES 

 
2.1 BACKGROUND 

From the earliest of times, the first aid 
supplied by bystanders and rescuers has 
helped the sick or the injured reach existing 
medical facilities. This type of intervention 
was further developed as part of military 
medicine, and evolved from stretcher 
evacuations to the air ambulance systems 
used during the Korean War, to the prompt 
evacuation of casualties in Vietnam. In the 
civilian world, the transportation of sick 
people unable to walk has existed since the 
dawn of medicine. Yet some first-aid tech-
niques, such as resuscitating near-drowning 
victims, date back only to the early 20th 
century.  

In the United States, it was not until 1966 
that Congress passed the National Highway 
Safety Act and intervened in this matter for 
the first time by asking the Department of 
Transportation to set up pre-hospital EMS 
systems. In 1973, it passed the Emergency 
Medical Services Systems Act to fund the 
first regional systems. Pre-hospital emer-
gency services structured into organized sys-
tems with government intervention, formal 
protocols and quality assurance date only 
from the mid-1970s.  

Although evacuating and transporting the 
injured and the sick are now considered self-
evident, the extent of the care to be provided 
at the scene of an emergency has been a 
hotly debated issue for more than a decade. 
Despite clear improvements in transporta-
tion methods, the recommended approach 
has always been to reach victims as quickly 
as possible, to do the best to control any 
external bleeding, and to rush them off to 
definitive care. 

The concept of pre-hospital advanced life 
support was introduced in 1967 when 
Pantridge started up the first mobile cardiac-
resuscitation units in Belfast, Northern 
Ireland [Pantridge and Geddes, 1967]. With 

an intensive-care physician and nurse on 
board, these mobile units raced from the 
hospital to give first aid to victims of acute 
myocardial infarction (AMI) and to provide 
them with advanced cardiac life support en 
route to the hospital. The idea of initiating 
cardiopulmonary resuscitation (CPR) in the 
field further evolved after the inception of 
paramedic programs in the United States. 
From the late 1970s to 1990, the research 
carried out by Weaver and Cobb [Weaver et 
al., 1988; 1986; Thompson et al., 1979] in 
Seattle, Washington, and by Eisenberg 
[Eisenberg et al., 1984; 1980; 1979] in King 
County, Washington, focused on evaluating 
the links in the chain of survival from out-
of-hospital cardiac arrest. It was their work 
that led to the discovery of the factors 
known to influence survival: rapid response, 
bystander-initiated CPR, and early defibril-
lation, ideally with a semi-automated exter-
nal defibrillator. Numerous studies have 
documented the critical impact of response 
intervals on survival from cardiac arrest ever 
since Eisenberg et al. [1979] demonstrated 
that the best outcomes were achieved if BLS 
was administered within four minutes of 
collapse and ALS within eight. 

The idea of taking routine emergency-room 
procedures directly to the patient took root, 
developed and spread to different countries, 
and was later applied to other health 
problems. If victims of a heart attack or 
cardiac arrest were able to benefit from 
prompt medical care through such a system, 
it seemed tempting to extend these services 
to others, including trauma victims, people 
suffering from respiratory distress or other 
acute health conditions, and children.  

Additionally, the massive return of Vietnam 
veterans trained to respond to battlefield 
emergencies provided a pool of workers pre-
trained to handle the more advanced proce-
dures involved in trauma management 
(endotracheal intubation, pneumatic anti-
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shock garments, intravenous injections and 
transfusions). 

2.2 BASIC LIFE SUPPORT AND 
ADVANCED LIFE SUPPORT  

Pre-hospital emergency care is divided into 
two categories: basic life support (primary 
pre-hospital care) and advanced life support 
(advanced pre-hospital care). 

2.2.1 Basic life support 

Basic life support (BLS) generally consists 
of a set of non-invasive procedures, which 
are limited to external application. This type 
of care mainly involves 1) controlling bleed-
ing by means of direct pressure and ban-
dages; 2) immobilizing limbs or the spine 
(e.g., use of cervical collars) in cases of 
suspected fractures; 3) maintaining respira-
tory function (e.g., oxygen therapy, mouth-
to-mouth resuscitation, aspiration of secre-
tions, dislodging foreign bodies from 
airways, and the Heimlich manoeuvre); and 
4) maintaining circulatory function through 
chest compressions (CPR). Some of these 
emergency procedures can be performed by 
bystanders and first responders. All BLS 
procedures are applied by emergency medi-
cal technicians (EMTs).  

2.2.2 Advanced life support 

Advanced life support (ALS) involves 
invasive procedures, such as endotracheal 
intubation, intravenous access (inserting an 
IV line into a vein), administering different 
types of medication, and managing hypo-
volemic shock through fluid resuscitation 
(replacement of blood volume with fluids) to 
increase blood pressure and improve oxy-
genation of body tissues and organs. 
Advanced life support measures are reserved 
to more highly specialized personnel. In 
Europe, ALS is generally dispensed by 
physicians, whereas in Anglo-American 
countries, it is provided by paramedics. In 
2003, 92% of the 200 most populous cities 
in the United States were covered by para-

medic systems, although several districts are 
still without [Monosky, 2004]. Except for 
Québec, all Canadian provinces are partially 
covered by advanced care practitioners. 

2.2.3 Evolving concepts of basic life 
support and advanced life support 

The line between BLS and ALS care based 
on the invasiveness of the procedures used is 
an arbitrary one and no longer really holds 
true either in Québec or elsewhere. In fact, 
over the past twenty years, several proce-
dures previously considered to belong to 
ALS care have shifted to BLS care.  

Cardiac defibrillation is a good example of 
an ALS procedure formerly reserved to the 
hospital setting that has shifted to practi-
tioners with more limited training, if not to 
the general public. Defibrillation used to 
require the presence of a physician to inter-
pret the patient’s heart rhythm. In the United 
States, this procedure was first performed by 
paramedics [Eisenberg et al., 1979] and then 
by EMTs [Eisenberg et al., 1980]. The 
advent of semi-automated defibrillators 
capable of interpreting heart rhythms from 
pre-set algorithms helped extend this tech-
nique to all practitioners, including first 
responders [Weaver et al., 1986]. 

In Québec, semi-automated defibrillation 
has been performed by EMTs since 1993 in 
the Montérégie region and since February 
1994 at Urgences-santé. It was later general-
ized to all EMTs in Québec, then to several 
first-responder services, and is now begin-
ning to appear in some public places. 

Another technique performed by EMTs and 
introduced in Québec at the same time as 
semi-automated defibrillation is the intuba-
tion using a Combitube®. This involves 
blindly inserting an airway tube to facilitate 
ventilation and does not require direct laryn-
goscopy to visualize the vocal cords. More 
recently, the introduction of a medication 
protocol allowing EMTs to administer a 
group of five drugs is the latest example of 
an ALS procedure now applied by practitio-
ners trained in BLS. The five medications 
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included in the symptom-relief program are 
subcutaneous epinephrine (for allergic reac-
tions), nebulized salbutamol (for asthma 
attacks), subcutaneous glucagon (for hypo-
glycemia), sublingual nitroglycerine, and 
oral aspirin (for cardiac chest pain).  

This shift in responsibility has given rise to  
a plethora of designations for practitioner 
categories in Québec, Canada and around 
the world. 
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3 PRACTITIONER CATEGORIES, SCOPES OF  

PRACTICE AND TRAINING IN VARIOUS  
COUNTRIES 

For the purpose of clearly differentiating 
between advanced life support (ALS) and 
basic life support (BLS), along with their 
related training, the situation prevailing in 
Canada and in other parts of the world is 
described below. The methodology used for 
this section included a literature-search 
strategy (described in Appendix B) and 
expert consultations. 

3.1 SITUATION IN CANADA 

In Canada, the regulation of pre-hospital 
emergency practice is a provincial jurisdic-
tion, and each legislature is free to determine 
its own practitioner categories and practice 
conditions. The regulatory framework 
allows regional medical directors a great 
deal of latitude, as is the case in Ontario. 
The Ontario Ambulance Act2 provides 
definitions for terms related to pre-hospital 
emergency care: base hospital, base-
hospital program and medical director. The 
Health Minister designates base hospitals to 
provide the program. A base-hospital pro-
gram is obligated to include the following 
components: a) delegation of controlled 
acts; b) on-line medical support; c) quality 
assurance of pre-hospital care; and d) con-
tinuing medical education required to 
maintain the delegation of controlled acts. 
The medical director heads the base-hospital 
program.  

The Paramedic Association of Canada 
(PAC),3 which was created in 1988 and now 
has over 14 000 members, is a major player 
on the Canadian scene of pre-hospital care. 

Established in 2001, the Association Pro-
fessionnelle des Paramédics du Québec 

                                                      
2. http://www.e-laws.gov.on.ca/DBLaws/Regs/English/ 
000257_e.htm. 
3. http://www.paramedic.ca. 

(APPQ)4 works closely with the PAC. 
Although the provinces are also responsible 
for regulating paramedic practice by autho-
rizing the creation of professional corpora-
tions, the only one that has such a body 
uniting pre-hospital practitioners, or para-
medics, is Alberta.5 Other provinces are 
apparently considering this option (Sas-
katchewan, Manitoba and Nova Scotia).6 In 
Québec, an application to that effect was 
submitted to the Office des professions du 
Québec in December 1994 and updated in 
December 2003 [APPQ, 2003]. 

Chapter 7 on labour mobility in the federal-
provincial-territorial Agreement on Internal 
Trade (AIT) is geared to eliminating inter-
provincial-territorial barriers existing in such 
matters as residency, certification and occu-
pational standards for various categories of 
workers. With the financial support of 
Human Resources Development Canada 
(HRDC), the PAC [2001] developed the 
National Occupational Competency Profiles 
for Paramedic Practitioners (NOCP) to meet 
the requirements of the internal trade agree-
ment. According to the HRDC, paramedics 
were the first group of workers to put this 
pan-Canadian consensus into action. The 
outcome of their effort is rooted in a consen-
sual approach shared by the various actors 
concerned across Canada.7 All the prov-
inces, including Québec, signed the Mutual 
Recognition Agreement for Paramedics 

                                                      
4. http://www.paramedicduquebec.org. 
5. http://www.collegeofparamedics.org. 
6. Robert Burgess, ACP, AEMCA, Senior Manager, Division 
of Prehospital Care, Sunnybrook-Osler Centre for Prehospital 
Care in Toronto, personal communication. 
7. Brian Schwartz, MD, Director, Sunnybrook-Osler Centre 
for Prehospital Care, Toronto, and President, Canadian 
Relations Ad Hoc Committee, National Association of EMS 
Physicians (U.S.), personal communication, February 7, 
2005.  
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(2002–2003) and recognized the NOCP as 
the Canadian benchmark for comparison.8 

3.1.1 National Occupational  
Competency Profiles (NOCP) 

The NOCP includes four levels9 of compe-
tency [PAC, 2001]: 
 Emergency medical responder (EMR), 

who has successfully completed a pro-
gram in emergency patient care and 
transportation. This competency profile 
does not include any medical procedures. 

 Primary care paramedic (PCP), who has 
successfully completed a recognized 
education program in paramedicine at the 
primary care level. This is the largest 
group in Canada. Controlled or delegated 
acts10 include semi-automated defibril-
lation and administration of certain 
medications (not requiring intravenous 
access). 

 Advanced care paramedic (ACP), who 
has successfully completed a recognized 
education program in paramedicine at the 
advanced care level. Controlled or dele-
gated medical acts include advanced 
techniques for managing life-threatening 
health problems related to patient airway 
(e.g., endotracheal intubation), breathing 
(e.g., needle decompression of tension 
pneumothorax), and circulation (e.g., 
manual defibrillation, cardioversion, 
intravenous injection of medications, and 
fluid replacement). These measures may 
be invasive or pharmacological. 

 Critical care paramedic (CCP), who has 
successfully completed a recognized edu-
cation program in paramedicine at the 

                                                      
8. Claude Desrosiers, Co-ordinator, Module de l’assurance 
de la qualité et de la formation clinique, Urgences-santé, 
personal communication, February 10, 2005. 
9. The competencies at each practitioner level are cumulative, 
in that each level includes the competencies of the previous 
level. 
10. A delegated act allows a practitioner to perform an act 
reserved by law to physicians, in accordance with a specific 
protocol and after having received special training. This 
delegation is performed by a duly authorized health-care 
institution. A controlled act requires a physician to be present 
or in communication with the practitioner during the per-
formance of the medical act. 

critical care level. This is the highest 
level of training available. Critical care 
paramedics are trained to do thorough 
health-status assessments, including 
interpretation of patient laboratory and 
radiological data. They may sometimes 
decide that transport to hospital is not 
necessary (treat-and-release concept). 
They are able to perform a large number 
of controlled or delegated medical acts, 
both autonomously and after consultation 
with a physician. These medical acts 
include the use of invasive monitoring 
techniques, such as hemodynamic moni-
toring, and pharmacological treatments. 

 
The number of training hours required to 
attain these competency levels is not 
specified and is not a certification criterion. 
The training time allotted to these compe-
tency levels by the different organizations  
is usually around 60 hours for EMRs, 
1000 hours for PCPs, 2000 hours for ACPs 
and 3000 hours for CCPs.  

The difference between a PCP and an ACP 
in terms of skills and skill application is the 
same as that between the levels of technician 
and technologist. A technician provides care 
basically by following algorithms and proto-
cols applied on a “treat what you see” basis. 
Technologists provide care by following 
algorithms, protocols or guidelines that 
allow them to assess what they see and to 
use their discretion in formulating which 
action to take. The application of the treat-
and-release concept, which allows pre-
hospital practitioners to “deny transporta-
tion,” is a provincial and local jurisdiction. 
Various protocols of this type exist in 
Canada whether at the PCP, ACP or CCP 
level11. The NOCP practitioner levels and 
their associated BLS and ALS competencies 
are summarized in Table 1 for certain cate-
gories of respiratory, circulatory and phar-
macological interventions.  

                                                      
11. Pierre Poirier, Executive Director, Paramedic Association 
of Canada, Chairman, National Occupational Competency 
Profiles Review Committee, written communication, Febru-
ary 28, 2005. 
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TABLE 1 
 

NOCP competencies according to paramedic practitioner level 

COMPETENCY/NOCP LEVEL* PCP (BASIC LIFE 
SUPPORT) 

ACP (ADVANCED 
LIFE SUPPORT) 

CCP (CRITICAL 
CARE) 

Perform intubations: 
 Combitube  
 endotracheal intubation with 

visualization of the vocal cords 
 rapid-sequence intubation 

 
No 
No 

 
No 

 
Yes 
Yes 

 
No† 

 
Yes 
Yes 

 
Yes 

Initiate and maintain intravenous 
access 

Maintain only Yes Yes 

Administer medications‡ by 
various routes: 
 subcutaneous (or sublingual) 
 intramuscular 
 intravenous 

 
 

Yes 
Yes 
No 

 
 

Yes 
Yes 
Yes 

 
 

Yes 
Yes 
Yes 

Perform defibrillation: 
 semi-automated 
 manual  

 
Yes 
No 

 
Yes 
Yes 

 
Yes 
Yes 

Record and interpret results: 
 3-lead ECGs 
 12-lead ECGs 

 
Yes 
No 

 
Yes 
Yes 

 
Yes 
Yes 

Source: Paramedic Association of Canada, 2001. 
* These are the required competencies associated with the practitioner levels designated in the NOCP. The right to apply these skills is 
subject to each particular work environment and to the delegated acts in force. 
† ACPs are not authorized to administer anesthetic or paralytic agents routinely used for rapid-sequence intubation, but the NOCP 
does not exclude the use of narcotics or benzodiazepines with this technique. 
‡ The NOCP designates 9 groups and 37 subgroups of medications that PCPs, ACPs and CCPs are required to know, but PCPs are 
limited to only 7 subgroups. Nevertheless, paramedic administration of any medication depends exclusively on the authorization of the 
medical director. 
 
 

3.1.2 Training and accreditation 

The Canadian Medical Association (CMA) 
has co-ordinated and administered a conjoint 
accreditation process since 1938. This pro-
cess serves to recognize that a training pro-
gram meets national standards.12 When the 
Paramedic Association of Canada published 
the NOCP, it suggested that the CMA use 
these profiles to ensure that all certified 
practitioners have acquired the defined 
competencies.13 The CMA agreed to have 
the NOCP become the reference document 
for its accreditation process14 and has used it 
since January 2001. Note that this accredita-

                                                      
12. See the Accreditation section on the CMA Web site:  
http://www.cma.ca/index.cfm/ci_id/19316/la_id/2.htm. 
13. Seven competency areas are defined: professional respon-
sibilities; communication; health and safety; assessment and 
diagnostics; therapeutics; integration; and transportation. 
Each area comprises general and specific competencies. 
14. Except for the emergency medical responder level, which 
is not part of the accreditation program. 

tion service is offered to any education 
institution that voluntarily applies for it. 
Training programs accredited by the CMA 
are also recognized by major employers. In 
January 2005, no program had been or was 
in the process of being accredited in Québec. 
Since the NOCP is a training tool, it 
contains only competencies and not specific 
treatment protocols, for example, in trauma 
care or pediatrics. 

The PAC has also published documents 
spelling out the essential skills and founda-
tion knowledge that define the paramedic 
profession. In the NOCP, the PAC recom-
mends that training programs ensure in a 
comprehensive and formal manner that 
candidates possess the specified essential 
skills and foundation knowledge. Essential 
skills include reading text, use of docu-
ments, writing, numeracy, oral communica-
tion, thinking skills (problem solving, 
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decision making, job-task planning and 
organizing, significant use of memory and 
finding information), team work and 
computer use [PAC and HRDC, 2000]. 
Foundation knowledge includes life sciences 
(biochemistry, human biology, anatomy and 
physiology) and physical sciences (chemis-
try, physics) [PAC, 2001].  

3.1.3 Current situation in Canada 

In an article on the Canadian pre-hospital 
system, Symons and Shuster [2004] describe 
the situation of provincial pre-hospital 
emergency mdeical services (EMS) systems, 
and the roles and responsibilities of the 
various actors involved in pre-hospital 
emergency response across the country. This 
portrait reveals that there is tremendous 
interprovincial variability in the laws and 
regulations governing pre-hospital emerg-
ency care. There is also intraprovincial vari-
ability in the types of human and material 
resources allocated to EMS delivery, in the 
types of EMS providers and in the training 
they offer. According to Symons and 
Shuster, in spite of the existence of the 
NOCP, practitioners employed prior to its 
introduction do not fit neatly into these pro-
files, as their skills overlap the categories. 
The grey area that emerged during the 
transition period prior to the adoption of 
these standards and the fact that most 
continuing-education programs use U.S. or 
international terminology15 leads to confu-
sion in the classification of occupational 
categories. The authors also point out that 
new practitioners trained according to the 
NOCP model may not be allowed to practise 
to the full extent of their training, depending 
on provincial or local regulations. The levels 
of competency in the NOCP are minimum 
requirements, and regional medical authori-
ties can expand practitioners’ scopes of 
practice by offering made-to-measure com-
plementary training courses. For example, 
Québec seems to be the only Canadian 
province that uses the Combitube in the 
                                                      
15. For example, BTLS (basic trauma life support), ACLS 
(advanced cardiac life support) and AED (automated external 
defibrillation). 

delivery of BLS. In other parts of North 
America, this is an ALS technique used 
solely when endotracheal intubation has 
failed. Establishing intravenous access—one 
of the core characteristics of ALS—is 
making its way into BLS care in certain 
areas of Ontario, although this procedure is 
performed only to administer dextrose to 
hypoglycemic patients.16  

This portrait was confirmed in the annual 
survey of provincial EMS directors con-
ducted by the journal Emergency Medical 
Services.  

Table 2 summarizes some of the survey data 
on the number of known practitioners in the 
different categories, their training and some 
practice models in each Canadian province. 

Note that all Canadian provinces reported 
that they offer a level of advanced pre-
hospital care, except for Québec, New 
Brunswick17 and Newfoundland. According 
to this survey, there are relatively few criti-
cal care paramedics (only in Nova Scotia 
and Ontario). Some Canadian EMS experts18 
confirm that critical care paramedics are 
employed in at least two provinces. They are 
assigned either to air ambulance services or 
to interfacility transfers, and a nurse is 
generally part of the crew. According to 
another source,19 practitioners in two other 
provinces perform the duties of critical care 
paramedics even though they are not 
explicitly designated as such. These include 
flight paramedics in Alberta and British 
Columbia, and members of the Infant 
Transport Team in British Columbia.  

 

                                                      
16. Brian Schwartz, MD, Director, Sunnybrook-Osler Centre 
for Prehospital Care, Toronto, e-mail communication, 
January 23, 2005, and Robert Burgess, Senior Manager at the 
same centre, telephone communication, February 21, 2005. 
17. Last year the New Brunswick Department of Health and 
Wellness implemented a health plan that includes ALS. 
http://www.gnb.ca/0051/pdf/healthplan-20042008_e.pdf. 
18. Brian Schwartz, MD, Director, Sunnybrook-Osler Centre 
for Prehospital Care, Toronto, e-mail communication, 
January 23, 2005, and Robert Burgess, Senior Manager at the 
same centre, telephone communication, February 21, 2005. 
19. Pierre Poirier, Executive Director, Paramedic Association 
of Canada, and Chairman, National Occupational Compe-
tency Profiles Review Committee. 
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TABLE 2  
Summary of Canadian data from the Emergency Medical Services annual survey on pre-hospital 
care* 

PROVINCE 
(YEAR AVAILABLE) 

OCCUPATIONAL TITLES AND 
REPORTED PERSONNEL (N)† 

REPORTED TRAINING 

Québec 
(2002) 

EMT-Intermediate‡ (n = 3150) 840 hours 

Alberta 
(2004) 

Emergency medical responder (EMR) (n = 2443) 
Emergency medical technician (EMT) (n = 2761) 
Emergency medical technician-Paramedic (EMT-P) 
(n = 1304) 

120 hours 
300 hours 
2 years 

British Columbia 
(2004) 

Paramedic Level I (PCP equivalent) 
Paramedic Level II (ALS assistant) 
Paramedic Level III (ALS paramedic) (advanced care 
paramedic [ACP] equivalent) 

Not available (N/A) 
N/A 
1000 hours (minimum) 

Manitoba 
(2004) 

Emergency medical responder (EMR) (first responder 
equivalent) 
Emergency medical technician-Basic (EMT-B) 
Emergency medical technician-Paramedic (EMT-P) 

90 hours 
360 hours 
N/A 

New Brunswick 
(2003) 

Emergency medical technician-Basic (EMT-B) 
Primary care paramedic (PCP) 

350 hours 
1600 hours 

Nova Scotia 
(2004) 

Primary care paramedic (PCP) (n = 543) 
Intermediate care paramedic (ICP) (n = 229) 
Advanced care paramedic (ACP) (n = 171) 
Critical care paramedic (CCP) (n = 11) 

N/A 
N/A 
N/A 
N/A 

Ontario§ 
(2004) 

Advanced emergency medical care assistant 
(AEMCA) 
Primary care paramedic (PCP) (level 1) 
Level 2 paramedic¶ 
Advanced care paramedic (ACP) (level 3 paramedic) 
Critical care paramedic (CCP) (total n = 6746) 

N/A 
1650 hours 
N/A 
Additional training 
Additional training 

Prince Edward Island 
(2004) 

Basic-level license (PCP, P-1) (n = 51) 
Beyond-basic licensure (P-2, P-3, ACP) (n = 49) 

N/A 
N/A 

Saskatchewan 
(1999) 

Emergency medical technician (EMT) (n = 1200) 
EMT–Intermediate 
EMT-Paramedic (total n = 1800) 

N/A 
N/A 
N/A 

Newfoundland and Labrador 
(2004) 

Emergency medical responder (EMR) 
EMR-1 (n = 187) 
EMR-2 (n = 344) 

Paramedic 1 (n = 220) 
Paramedic 2 (n = 47) 
Primary care paramedic (PCP) (n = 145) 

 
7 days 
17 days 

N/A** 
N/A** 
32 weeks (PCP) 

* http://www.emsmagazine.com/SURVEY/index.html. 
† The number (n) is included when this information is available. 
‡ This designation, provided by a Québec government official for the Canadian survey, is debatable. In fact, according to the U.S. definitions, the 
Québec profile is closer to EMT-B with Combitube (see Table 3 further on). 
§ More detailed information is available from the Ontario Paramedics Association Web site and related sites (www.ontarioparamedic.ca/ 
chapters.html). 
¶ This category exists mostly in the Toronto local chapter (Toronto Paramedics Association) (www.torontoparamedicassociation.com/levels_ 
of_practice.aspx). 
** Former classification. 
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3.2 SITUATION IN OTHER 
COUNTRIES  

A series of articles on international EMS 
systems was published between 2003 and 
2005 in the journal Resuscitation. Interest-
ingly, Denmark divides its ambulance 
personnel into three levels of practice (basic, 
intermediate and advanced) according to a 
standard national protocol, and none in-
cludes endotracheal intubation, even at the 
advanced level. France and Germany confer 
pre-hospital care to physicians. As for the 
United Kingdom and the United States, the 
sections below profile the different types of 
personnel involved in their pre-hospital 
emergency response, along with their scopes 
of practice and training. 

3.2.1 United Kingdom 

Black and Davies [2005] describe the  
pre-hospital care system in the United 
Kingdom. Although the system is almost 
exclusively government-run, it is interesting 
to note that the major share of its pre-
hospital emergency response is provided by 
EMTs and paramedics. Authorized practices 
are defined by a national committee, the 
Joint Royal Colleges Ambulance Liaison 
Committee (JRCALC), in the form of 
clinical practice guidelines. Variations from 
the national protocols may be authorized by 
a local Ambulance Service Advisory Group. 
These groups are composed of multidisci-
plinary teams of hospital consultants, gen-
eral practitioners, pharmacists, senior ambu-
lance service managers, and are chaired by  

the ambulance service medical directors. 
Admission requirements for both ambulance 
and paramedic training depend on each 
ambulance service (regional or municipal). 
Most of the training is provided by these 
ambulance services, while part of it is given 
in hospitals. Some ambulance services have 
established links with local universities to 
develop ambulance-training and assessment 
programs, and this approach may become 
increasingly common.  

3.2.2 United States 

Pozner et al. [2004] define the competency 
levels within the field of pre-hospital 
emergency care in the United States: first 
responder, EMT-basic (EMT-B), EMT-
intermediate (EMT-I), EMT-paramedic 
(EMT-P), and more recently, critical care 
provider. The article also describes their 
required training (Table 3). In specific cases, 
such as multivictim accidents or amputa-
tions required for patient transfer, physicians 
intervene directly in the field. As a rule, 
medical control is exercised either on-line, 
for cases requiring direct contact between 
the physician and the paramedic in the field, 
or through standard treatment protocols. The 
development and use of protocols are part of 
quality-assurance and continuing-education 
programs [Pozner et al., 2004]. A U.S. 
national task force has undertaken to reform 
pre-hospital practices and has drafted The 
National EMS Scope of Practice Model 
(Table 4), which is expected to be approved 
in 2005 [Manz, 2005]. 
 



 12 

TABLE 4 

TABLE 3 

Current categories of pre-hospital EMS practitioners: Skills and training in the United States 

CATEGORY SKILLS* TRAINING 

First responder Cardiopulmonary resuscitation (CPR), spine 
immobilization, bleeding control and other basic first 
aid. 

40–50 hours 
May require periodic recertification. 

EMT-Basic CPR, automated defibrillator, patient extrication, 
immobilization and transfer. 
Administration of medications (nitroglycerine, 
inhaled bronchodilators, epinephrine auto-injectors). 
Intubation with a laryngeal-mask airway.† 

110 hours 

EMT-Intermediate‡ Intravenous access, intubation, cardiac monitoring, 
manual defibrillation and administration of some 
drugs (cardiac medications). 

Highly variable. 

EMT-Paramedic Advanced interventions such as intravenous 
injections, drug administration, intubation, needle 
cricothyroidotomy, needle thoracostomy, cardiac 
monitoring and manual defibrillation. 

Over 1000 hours: 250–500 hours of 
classroom teaching and the rest as 
clinical training in hospital and  
pre-hospital settings. 
Specialized course providing training 
in advanced cardiac life support 
(ACLS§), pediatric advanced life 
support, and pre-hospital trauma life 
support. 

Critical care provider¶  Variety of patient-care techniques applied during 
interfacility transfers. 

Not available. 

Source: Pozner et al., 2004. 
* From Lilja [2004]. 
† Decision at the discretion of the medical directors of state EMS agencies. 
‡ Varies widely from region to region, particularly in terms of the number and types of medications. 
§ ACLS (advance cardiac life support) involves specialized cardiopulmonary resuscitation techniques. 
¶ Lilja does not mention this category. 

 

 
 
Proposed classification and skills of pre-hospital EMS practitioners in the United States* 

CATEGORY SKILLS 

Emergency medical responder 
(EMR) 

First aid, CPR, obstetric delivery, wound care, immobilization of fractures and 
spine, oxygen therapy, triage, patient extrication and transportation. 
Rarely intubation. 
Occasional administration of medications (aspirin), including patient’s own 
medication (nitroglycerine, inhaled bronchodilators or epinephrine auto-injector). 

Emergency medical technician 
(EMT) 

Varies greatly from place to place. 
May include establishing intravenous access, intubation, cardiac monitoring, 
manual defibrillation and administration of some medications. 

Paramedic Advanced techniques such as intravenous injections, administration of 
medications, intubation, cricothyroidotomy, needle thoracostomy, cardiac 
monitoring and manual defibrillation. 

Advanced practice paramedic Various techniques such as suturing, inserting Foley catheters, inserting central 
venous catheters, and so forth. May treat and release patients. 

 
* The National EMS Scope of Practice Model, http://www.soundrock.com/sop. 
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3.3 SUMMARY 

This brief overview of the definitions of the 
skills required for pre-hospital emergency 
care, their application and their regulatory 
framework reveals that competency levels 
vary according to occupational titles. The 
various levels of care may have differing 
definitions within the same country 
(Canada) and are gradually being redefined 
(Canada and the United States). The concept 
of pre-hospital medical control seems to 
exist in all countries, but in practice it may 
take the form of either direct on-line 
physician supervision or delegated acts 
stipulated in standard protocols. Supervision 
to ensure the quality of the medical proce-
dures is also a key element. Some provincial 
regulations governing pre-hospital practice 
dictate that quality-assurance mechanisms 
be set up. These mechanisms may include 

mandatory continuing education, mandatory 
recertification, audits of emergency calls 
received (similar to the quality control of 
physicians’ professional practice) and a 
complaint-investigation system. The 
advantage to the Canadian process of 
standardizing occupational titles linked to 
skill sets is that it allows diplomas to be 
recognized across the country. Even so, 
certified competencies do not entitle 
practitioners to apply their skills outside the 
regulatory framework for the delegation of 
medical acts. It is up to each regional pre-
hospital medical authority to decide case by 
case which procedures it will allow, 
depending on the resources available and the 
context. This creates confusion between 
certified training levels and field practices, 
and makes it difficult to develop a standard 
definition that clearly differentiates between 
BLS and ALS care. 
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4  DEVELOPMENT OF PRE-HOSPITAL SERVICES IN 

QUÉBEC  

Ambulance services in Québec followed a 
slow and variable course of development, 
long marked by local, if not individual, 
initiatives. In the 1950s and 1960s, 
ambulance-vehicle services were often run 
by funeral parlours. In 1958, the Montréal 
police force set up its own ambulance 
service, as did the joint police-fire depart-
ment of Sainte-Foy (near Quebec City) in 
1966. In the mid-1970s, some towns on the 
western tip of the island of Montréal set up a 
first-responder service, and Dawson College 
even offered the first paramedic-training 
program in Québec. 

It was not until the late 1970s that the 
ministère de la Santé et des Services sociaux 
(MSSS) began issuing ambulance permits, a 
responsibility that it later delegated to the 
regional health and social services boards. In 
the Montréal region, in the 1980s and 1990s, 
different changes to the pre-hospital 
emergency medical services (EMS) system 
finally led to the creation of Urgences-santé, 
which employed physicians to offer ad-
vanced life support. Meanwhile, the other 
regions of Québec were developing systems 
based exclusively on basic life support 
provided by emergency medical techicians 
(EMTs). 

Since the 1990s, the MSSS has taken part in 
at least two major pre-hospital EMS 
planning initiatives culminating in the 1992 
report Chaque minute compte ! (Every 
minute counts!) and the Dicaire report in 
2000. 

4.1 THE 1992 REPORT: 
CHAQUE MINUTE COMPTE ! 

In October 1992, the report Chaque minute 
compte ! [MSSS, 1992] proposed guidelines 
that still guide Québec’s pre-hospital EMS 
system to this day. This report was the first 
to give concrete shape to the structures and 
policy directions of the pre-hospital EMS 

system, including the roles of first respond-
ers and EMTs, the routine use of treatment 
protocols, the principle of medical control, 
the creation of a clinical information system 
for documenting EMTs’ procedures, and  
the establishment of quality-assurance 
programs. For the first time, it was being 
proposed to build an integrated and 
co-ordinated system encompassing several 
classes of practitioners within a tiered 
structure designed to meet users’ needs. 

As far as pre-hospital training and practices 
were concerned, the report proposed to 
increase EMTs’ initial training to 300 hours 
at the post-secondary level and to allow 
them to use the Combitube (an orotracheal 
tube with two ventilation ports) and semi-
automated external defibrillators. A total of 
13 protocols for first responders and 
33 protocols for EMTs clearly spelled out 
their scopes of practice. The report did not 
include any position statement on the 
usefulness of pre-hospital advanced life 
support. 

4.2 THE DICAIRE REPORT 

In December 2000, the authors of the 
Dicaire report were mandated to conceive of 
a pre-hospital EMS system based on an 
effective and efficient network that would 
offer the Québec public high-quality pre-
hospital care at the most reasonable cost 
possible, and to propose a plan for imple-
menting it [MSSS, 2000, p. 1].  

The report took account of how Québec’s 
pre-hospital services had developed since 
the release of the 1992 report and explained 
why the proposed changes had not been 
implemented. It spelled out policy directions 
and made specific recommendations as to 
how the system should evolve: expansion of 
the chain of survival throughout the prov-
ince, roles of practitioners at each level of 
care, enhancement of the profession of 
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TABLE 5 

emergency medical technician, and im-
proved medical and clinical control for 
practitioners.  

The Dicaire report also formalized the chain 
of survival concept (Table 5), which 
corresponds to the type of integrated pre-
hospital services recommended in the 1992 
report [MSSS, 1992]. The concept of the 
links in this chain is designed to illustrate 
the importance of activating a sequence of 
rapid, continuous and interlinked actions to 
reduce mortality and morbidity in patients 
with different types of health problems.  

Regarding the specific issue of pre-hospital 
advanced life support (ALS) care, the 
Dicaire report recommended that Urgences-
santé physicians (who provide ALS) be 
dispatched to the scene of emergencies only 
in special circumstances, in accordance with 
the recommendations made by the Collège 
des médecins du Québec and the Association 
des médecins d’urgence du Québec (p. 25). 
Physicians were to be assigned chiefly to 
provide medical control, quality assurance 
and EMT training. 

The Dicaire report also stated that the 
Committee had analyzed the possibility of 
creating a tier of ambulance technicians who 
would have the status of a “paramedic” and 
who would be assigned some ALS 
procedures; however, it was decided to 
adopt a cautious and conservative attitude in 
that regard (p. 172).  

The Dicaire report foresaw the possibility of 
carrying out field evaluations of ALS care in 
Québec but only within a very specific 
framework: 

Upon considering the overall discus-
sions on the issue of advanced life 
support and its place within Québec’s 
pre-hospital emergency services, the 
Committee believes that certain ALS 
practices could be introduced in some 
areas of Québec capable of meeting 
specified implementation conditions. 
The introduction of these ALS proce-
dures must be subjected to objective 
scientific evaluation conducted over a 
reasonable period of time. 

For example, as part of the project de-
signed to maintain and consolidate ALS 
care in Montréal and Laval, as pre-
sented by Urgences-santé, the reorgani-
zation of the services delivered by 
EMTs trained in ALS should take place 
in an assessment context demonstrating 
the value added by this new mode of 
operation. Objectively, the addition of a 
level of advanced life support provided 
by EMTs who have had additional 
training and supervision from teaching 
physicians should prove that it has an 
intrinsic benefit for mortality and mor-
bidity. (p. 173) [Translation] 
 

This report also paved the way for the Act 
respecting pre-hospital emergency ser-
vices enacted in 2002, which now governs 
the organization of these services across 
the province. Moreover, the use of ALS 
protocols is permitted by virtue of the 
Regulation respecting the professional 
activities that may be engaged in within 
the framework of pre-hospital emergency 
services, under the Professional Code of 
Québec. 
 

 
 
Links in the chain of pre-hospital emergency response  

Medical control  

Bystanders* 

 
9-1-1 call 

centres Emergency  
dispatch centres 

First  
responders 

Ambulance 
services 

 

Receiving  
hospitals 

      

Source: MSSS and Dicaire, 2000, p. 19. [Translation] 
* Bystanders are those who witness an event or who come across a person in distress. 
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4.3 SUSTAINED AND GRADUAL 
ENHANCEMENT OF TRAINING 
LEVELS 

The different successive reforms in Québec 
led to the gradual enhancement of practi-
tioner training levels. Before 1974, a simple 
St. John’s Ambulance course was enough to 
work as an ambulance attendant. In 1974, 
fourteen CEGEPS (community colleges) 
began offering a 150-hour non-standard 
training program that did not lead to any 
official certification. These CEGEP pro-
grams rose to 250 hours in 1980, and then to 
285 hours in 1982. In 1989, the MSSS 
authorized a new 336-hour training program, 
which was offered only in seven CEGEPS 
and still did not lead to an official diploma. 
In 1992, the program was raised to 
810 hours and limited to two CEGEPS, 
which were the first to issue an Attestation 
of College Studies (ACS). The program was 
increased to 840 hours in 1996 and finally to 
945 hours in 2004. Recall that the Dicaire 
report advocated gradually enhancing initial 
EMT training from the basic ACS level to 
the Diploma of College Studies (DCS). 

This means that currently employed EMTs 
have received very different training. 
Continuing-education initiatives have never-
theless helped upgrade their skills, but these 
efforts have varied from region to region. 

4.4 CURRENT PRE-HOSPITAL 
CARE IN QUÉBEC 

Over the past few years, Québec has made a 
sustained effort to extend the chain of 
survival throughout its jurisdiction in a bid 
to limit regional inequities insofar as possi-
ble. In that regard, the current EMS system 
puts Québec one step ahead of several 
Canadian provinces. The 9-1-1 system is 
now operational in almost all inhabited 
regions. Semi-automated external monitor-
defibrillators and the Combitube are also 
used across the province. A symptom-relief 
program including five medications (epine-
phrine, salbutamol, glucagon, nitroglycerine 
and aspirin) is already available in several 
regions, and especially to all Urgences-santé 
EMTs. Within the next eighteen months, 
Québec will have achieved, throughout its 
jurisdiction, a level of care equivalent to the 
Canadian competency profile of “primary 
care paramedic” [MSSS, 2004]. 

None of Québec’s pre-hospital emergency 
services offer ALS, except for Urgences-
santé as part of a pilot project described in 
Chapter 6. This level of care is provided by 
eighteen EMTs trained in ALS and working 
under the direct supervision of an on-scene 
physician.  
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5 SCIENTIFIC LITERATURE REVIEW 

 
5.1 INTRODUCTION 

As we have seen, the definition itself of 
advanced life support (ALS) has changed 
over time, and no specific definition meets 
with consensus. In fact, today’s ALS prac-
tices may become the basic life support 
(BLS) practices of tomorrow. This section 
reviews the current state of evidence-based 
knowledge that will help assess the role of 
ALS in the different fields of pre-hospital 
emergency practice. 

Judging the quality of evidence is not an 
easy task. However, it is generally recog-
nized that randomized clinical trials (RCTs) 
provide the strongest scientific evidence. In 
this type of trial, subjects are randomly 
assigned to two groups: an experimental 
group, which receives the treatment, and a 
control group, which does not. Random 
subject-assignment ensures that observed 
differences are not induced by any form of 
selection bias. Yet very few research 
projects are based on RCTs because they are 
often more costly and difficult, if not 
impossible, to conduct for ethical reasons 
and because it is difficult to obtain patients’ 
informed consent in emergency situations. 
These trials are even a greater challenge 
when carried out in environments like pre-
hospital settings where environmental 
factors (e.g., lighting, temperature, confined 
spaces) and human factors make it difficult 
to recruit subjects. 

Most of the literature contains studies com-
paring two groups of non-randomly assigned 
patients. In this type of study, subject 
selection may have influenced the results; 
hence, the quality of the evidence is judged 
to be less solid. These are called observa-
tional studies and they can be prospective or 
retrospective. They consist of either before–
after studies or comparisons of two groups 
in which the study intervention is available 
only to some of the subjects. 

The literature on pre-hospital emergency 
care contains very few RCTs. To wit, the 
Cochrane Collaboration, which publishes 
regularly updated systematic reviews of 
evidence emerging from RCTs, produced a 
report on the effectiveness of advanced 
trauma life support training for ambulance 
crews [Sethi et al., 2001]. Of the 2034 rele-
vant articles, only one RCT was located, but 
it had too few cases (a mere 16 injured 
patients) for any conclusions to be drawn. 

Methodologies other than RCTs must there-
fore be used to analyze scientific evidence, 
and the value of the arguments presented 
must be closely scrutinized to detect 
possible biases in the different studies. 

Several years ago, Ontario decided to intro-
duce a pre-hospital ALS program applied by 
paramedics. This level of care was intro-
duced concomitantly with an assessment 
initiative that has captured the attention of 
the international scientific community. This 
research project called Ontario Prehospital 
Advanced Life Support (OPALS) is led  
by Dr. Ian Stiell in Ottawa. This is the 
largest study ever undertaken on ALS, in 
terms of both the number of patients 
involved and the type of study design used, 
a before–after non-randomized comparative 
trial. The OPALS group has a database on  
a total of over 30 000 patients. These data 
were compiled over a ten-year period 
(1994–2004) in seventeen urban and sub-
urban communities in Ontario with popu-
lations ranging from 16 000 to 750 000.  

Phase I of the study served as the baseline to 
measure the survival rate of cardiac-arrest 
victims in Ontario. Phase II evaluated the 
optimization of BLS, that is, improvements 
stemming from the availability of early 
cardiac defibrillation (within eight minutes) 
performed by first responders or by ambu-
lance crews. Phase III served to assess 
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whether the addition of ALS20 improved 
survival outcomes compared with optimized 
BLS services. To qualify for phase III, a 
community had to comply with minimum 
performance standards: defibrillation within 
eight minutes in 90% of the cases, with 
paramedics responding to 95% of patients 
within 11 minutes in 80% of the cases [Stiell 
et al., 2004; 1998]. The OPALS study has 
been the subject of several publications 
(especially on cardiac survival rates) and a 
fair number of abstracts and conference 
presentations. Although the OPALS study 
results are now known for the most part, 
other publications are expected in the 
months to come. Given the importance of 
this research, data derived from the OPALS 
study will be presented in a separate section 
at the end of each theme in this chapter. 

For discussion purposes, the studies have 
been divided into five themes: cardiac arrest, 
other cardiac problems, respiratory prob-
lems, trauma, pediatrics, and other treatment 
avenues. Each theme, except for the last one 
which covers several topics, contains a 
section on the effectiveness of pre-hospital 
emergency care, a reference to the OPALS 
study, a discussion of the evidence and an 
evidence summary.  

5.2 METHODOLOGY 

A literature search was conducted through 
Medline (1966–2005), Embase (1980–
2005), CINHAL (1982–2005) and the 
Cochrane Database of Systematic Reviews 
(Cochrane Library, No. 1, 2005). Search 
statements included the following keywords: 
(ALS OR advanced life support) AND 
(EMS OR emergency medical service OR 
paramedic OR paramedics OR prehospital 
OR pre-hospital OR out-of-hospital). Search 
results were aggregated, yielding a total of 
1530 bibliographic references. This compi-
lation was reduced to 204 articles by 
limiting the search results to clinical trials 
and the consensus documents of major 

                                                      
20. In the OPALS study, advanced life support is defined as 
the use of endotracheal intubation and different intravenous 
medication protocols. 

organizations. All the references were evalu-
ated for relevance by two of the authors of 
this report. Some of the articles cited as 
references were also hand-searched. Major 
publications known in the field of pre-
hospital emergency care but not located by 
the search strategy were also used for the 
analysis. 

Various Web sites were consulted, espe-
cially those of the following organizations: 
Nova Scotia’s Emergency Health Services,21 
Ontario Prehospital Advanced Life Support 
(OPALS),22 the National Association of 
EMS Physicians (NAEMSP),23 the Ameri-
can College of Emergency Physicians 
(ACEP)24 and the Center for Medical 
Education25. The literature search also 
retrieved some OPALS study results pre-
sented at major conferences and to be 
published in the coming months; their 
abstracts will be used for the purpose of the 
discussion here, given their importance to 
the issue at hand. The authors of the OPALS 
study were reached by telephone or e-mail 
for the purpose of obtaining information 
required to interpret some recent results. 

5.3 CARDIAC ARREST  

Sudden cardiac arrest is a dramatic event: 
the person loses consciousness, stops 
breathing, and lacks signs of effective blood 
circulation (absence of a detectable pulse). 
Without a rapid and well-orchestrated 
intervention, cardiac arrest is always fatal. 
Over the past forty years, different interven-
tions have been proposed and combined 
under the name chain of survival. This chain 
is composed of different links: recognition 
of the signs of cardiac arrest and call to 9-1-
1, bystander-initiated CPR, early defibrilla-
tion, and advanced life support [Cummins et 
al., 1991]. The chain has recently been 
expanded and now encompasses seven links 
to include the steps of prevention, early 

                                                      
21. http://www.gov.ns.ca/health/ehs/default.htm. 
22. http://www.ohri.ca/programs/clinical_epidemiology/ 
opals/in_the_news.asp. 
23. http://www.naemsp.org. 
24. http://www.acep.org. 
25. http://www.ccme.org. 



 19 

recognition of signs and symptoms and early 
ALS (Figure 1), conferring a holistic 
approach to the management of myocardial 
infarction and cardiac arrest. 

5.3.1 Effectiveness of the chain of 
survival 

Except for King County, Washington, where 
the rate of survival to hospital discharge for 
cardiac-arrest patients is 10.2% [Ornato et 
al., 1990], the survival rate remains low in 
all North American cities. It reaches a 
median of 6.4%, according to a meta-
analysis of 39 emergency medical services 
(EMS) systems published in 1996 [Nichol et 
al., 1996a]. 

The effectiveness of the first links in the 
chain of survival, including early call to 
9-1-1, early CPR and early defibrillation, 
has been clearly established in the literature 
[Nichol et al., 1996a]. In fact, if a person is 
in ventricular fibrillation and a bystander is 
on the scene, that person’s chance of 
survival to hospital discharge reaches 32.1% 
in King County [Rea et al., 2003], where 
nearly 60% of the population over the age of 
twelve knows how to perform CPR [Cobb et 
al., 1992]. 

Bystander intervention to reduce mortality 
from cardiac arrest should include not only 
CPR but early defibrillation as well. A 
public-access defibrillation approach was 
tried out in the Public Access Defibrillation 
(PAD) study. This trial included 993 com-
munity units, such as shopping malls, hotels, 
apartment complexes and recreational 
centres, for which had been developed a 
structured and monitored emergency-
response system relying on the help of 
trained lay volunteers with no inherent duty 
to respond. 

These community units were randomly 
assigned to two groups, depending on the 
type of training provided to the volunteers: 
the control group had learned how to 
perform CPR, and the experimental group 
knew how to perform CPR and automated 
defibrillation. A total of over 19 000 volun-
teers were retrained every three to six 

months during the three-year project. Early 
defibrillation performed by the experimental 
group significantly increased the rate of 
survival to hospital discharge of out-of-
hospital cardiac-arrest victims (14.0% vs 
23.4 %; p = 0.03; relative risk [RR] = 2.0: 
confidence interval [CI], 1.07 to 3.77) 
[Hallstrom et al., 2004]. 

Medical papers are very clear about the 
benefit of cardiac massage; and a recent 
resurgence of interest in this topic is appar-
ent in the literature [Vaillancourt and Stiell, 
2004; Stiell et al., 2003b; De Maio et al., 
2001; Petrie et al., 2001]. Likewise, it is 
known that defibrillation must be performed 
early for it to be effective [Stiell et al., 
1999b]. It is estimated that the probability of 
surviving from cardiac arrest and being 
discharged from hospital may double if a 
bystander initiates CPR on the scene 
[Valenzuela et al., 1997; Larsen et al., 
1993]. When performed optimally, CPR is 
able to restore from 10% to 20% of normal 
cardiac output, and from 20% to 30% of 
normal cerebral blood flow. When per-
formed during patient transport, CPR does 
not seem to be as effective. Sunde et al. 
[1997] demonstrated on a manikin that CPR 
is less effective when a patient is being 
moved than when it is administered on site. 
They measured the percentage of correctly 
performed compressions, according to posi-
tion, frequency, depth and sequence in four 
different situations: at the scene of the event, 
on a stretcher carried horizontally, on a 
stretcher carried down the stairs, and in a 
moving ambulance. Results show a com-
pression rate of 68% on site and 66% in the 
ambulance, compared with 57% while the 
patient is being carried horizontally and 32% 
while being carried down the stairs. A 
randomized clinical trial, recently presented 
at the annual conference of the National 
Association of EMS Physicians (NAEMSP), 
reached similar conclusions. According to 
the abstract, the rate of compressions 
performed correctly on a manikin rose to 
54.4% if performed on the floor and 20.4% 
if the victim was being moved [Vogel et al., 
2005].  
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FIGURE 1  

The chain of survival 

 

 
 
 
Permission to reproduce the Chain of Survival logo was kindly granted by the Heart and Stroke Foundation of Canada. 
 
Defibrillation is also known to increase 
patient survival from cardiac arrest 
[Cummins et al., 1991]. Defibrillators are 
becoming available to the general public, 
mostly in airports, casinos and commercial 
aircraft [Page et al., 2000; Robertson, 2000; 
Valenzuela et al., 2000; Page et al., 1998; 
O’Rourke et al., 1997]. For defibrillation to 
be effective, however, it must be performed 
soon after collapse [Stiell et al., 1999b]. It is 
estimated that the survival rate drops by 3% 
(with CPR) and by 10% (without CPR) for 
every minute that defibrillation is delayed 
[ERC, 2000; Larsen et al., 1993]. Paradoxi-
cally, recent studies reveal that, in the case 
of prolonged cardiac arrest and ventricular 
fibrillation, the optimal strategy may consist 
in performing CPR for three minutes before 
defibrillation [Wik et al., 2003; Cobb et al., 
1999]. 

In pre-hospital systems offering ALS care, 
resuscitation of cardiac-arrest patients is 
done on site, and patients are transported 
only once their circulation returns; failing 
which, resuscitative efforts can be termi-
nated via on-line medical control. Out-of-
hospital termination of resuscitative 
manoeuvres is clearly supported by major 
organizations such as the American Heart 
Association (AHA) and the National 
Association of EMS Physicians (NAEMSP) 
[Bailey et al., 2000]. This decision averts 
ambulance runs with sirens and flashing 
lights, which carry needlessly high risks of 
collision [Colwell et al., 1999]. 

5.3.2 Effectiveness of advanced life 
support  

The effectiveness of the next link in the 
chain—advanced life support consisting of 
endotracheal intubation and intravenous 
drug therapy—is still under investigation 
[Nichol et al., 1999; 1996a; Cummins et al., 
1991]. One of the difficulties involves dis-
tinguishing between the impact of early 
defibrillation and that of ALS, and to date 
there are few conclusive studies on the topic. 

Two randomized, double-blind controlled 
trials have evaluated the role of amiodarone 
in the management of out-of-hospital car-
diac arrest.  

The survival rates of patients resistant to 
initial defibrillation were compared in the 
ARREST study (Amiodarone in Out-of-
Hospital Resuscitation of Refractory Sus-
tained Ventricular Tachycardia). A total of 
504 patients were assigned to two groups: 
one received amiodarone and the other a 
placebo administered by paramedics in the 
pre-hospital setting [Kudenchuk et al., 
1999]. The rate of survival to hospital 
admission was higher in patients given 
amiodarone, 44% vs 34% (p = 0.03; 
OR = 1.6). Yet no significant difference was 
observed in the rates of survival to hospital 
discharge. 

The survival rates of patients resistant to 
initial defibrillation (347 patients) who 
received either amiodarone or lidocaine 
were compared in a randomized clinical trial  



 21 

called ALIVE (Amiodarone vs Lidocaine in 
Prehospital Refractory Ventricular Fibril-
lation Evaluation). The rate of survival to 
hospital admission was higher in patients 
given amiodarone, 22.8%, compared with 
12.0% for those given lidocaine (p = 0.009; 
OR = 2.2). The rate of survival to hospital 
discharge was 5% for the amiodarone group 
and 3% for the lidocaine group, but this 
difference is not significant (p = 0.34) 
[Dorian et al., 2002].  

A recent European multicentre randomized 
trial of 1186 out-of-hospital cardiac-arrest 
patients compared the use of vasopressin 
with that of epinephrine. The overall 
survival of patients to hospital admission 
was 36.3% in the group treated with 
vasopressin and 31.2% in the group that 
received epinephrine (p = 0.06; OR = 0.8). 
The rate of survival to hospital discharge 
was the same for both groups, 9.9%. A 
subgroup analysis for initial arrhythmias 
showed that neither medication was superior 
to the other, except in the subgroup of 
patients with an initial asystole (n = 528). In 
that subgroup, the survival rate was higher 
in the vasopressin group than in the 
epinephrine group, 29% vs 20.3% for the 
rate of survival to admission (p = 0.02; 
OR = 0.6) and 4.7% vs 1.5% for the rate of 
survival to hospital discharge (p = 0.04; 
OR = 0.3) [Wenzel et al., 2004]. These 
results seem to indicate that pre-hospital 
intravenous therapy with a medication such 
as vasopressin may have a role to play in 
cardiac-arrest patients with asystole, but this 
hypothesis remains to be confirmed by other 
studies to counter the bias possibly induced 
by subgroup analysis. 

It is worth mentioning that, even in the hos-
pital setting, there is no scientific evidence 
that the medications that may be adminis-
tered in ALS care improve the survival of 
cardiac-arrest patients [Stiell et al., 1995; 
Pepe et al., 1994]. In fact, at least one pros-
pective study of 773 in-hospital cardiac-
arrest patients reported an increase in initial 
mortality (recorded one hour after termina-
tion of CPR) after administration of medica-

tions following recommended protocols 
[Van Walraven et al., 1998]. 

In spite of this, on the basis of the results of 
two pre-hospital studies (including the 
ARREST study), the 2000 guidelines of the 
American Heart Association (AHA) recom-
mend the use of amiodarone for patients pre-
senting with ventricular fibrillation resistant 
to initial defibrillation. The AHA does indi-
cate that this recommendation is based on 
arguments (evidence or opinions) that are 
less well established (Class IIb)26 [AHA and 
ILCR, 2000a]. 

Another recommendation concerning the 
chain of survival as a whole, including early 
ALS, obtained the highest level of recom-
mendation (Class I)27 from the AHA in its 
2004 guidelines [Antman et al., 2004]. As a 
point of information, in the Montréal region, 
the interval between arrival of an EMT crew 
at the bedside of a cardiac-arrest patient and 
arrival at the nearest hospital was 27 min-
utes on average for 703 patients transported 
in 2004, without ALS having been adminis-
tered on site.28  

5.3.3 OPALS and cardiac arrest 

The optimization of BLS services between 
OPALS phases I and II had a pronounced 
effect: the proportion of patients who 
received early defibrillation (within 
eight minutes) rose from 76.7% to 92.5% 
(p < 0.001), and survival to hospital 
discharge after cardiac arrest rose from 3.9% 
to 5.2%, a relative increase of 33% 
(p = 0.03) [Stiell et al., 1999b]. 

In phase III of the project, 5638 patients 
from the seventeen study communities 
suffered cardiac arrest. Data collection took 
place during the 12 months before the addi-
tion of advanced life support (1391 patients) 
                                                      
26. According to the AHA, this recommendation is applica-
ble to situations for which there is conflicting evidence 
and/or diverging opinions on the usefulness/efficacy of a pro-
cedure or treatment (Class II), but arguments in favour of the 
usefulness/efficacy are less well established (Class IIb).  
27. Class I: The usefulness/efficacy of the procedure or treat-
ment is supported by evidence and/or meets with general 
agreement. 
28. Eric Lareau and Gisèle Ouimet, Urgences-santé, personal 
communication, March 2, 2005. 
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and during the 36 months after its introduc-
tion (4247 patients). Paramedics achieved a 
success rate of 94% for endotracheal intu-
bation and 89% for intravenous access. 
When advanced care paramedics were invol-
ved, the rate of return of spontaneous circu-
lation rose from 12.9% to 18% (p < 0.001) 
and the rate of survival to hospital admission 
increased from 10.9% to 14.6% (p < 0.001). 
There was no significant effect on the rate of 
survival to discharge, which was 5% before 
the paramedics came into play, and 5.1% 
after the introduction of ALS (p = 0.83) 
[Stiell et al., 2004]. 

5.3.4 Discussion of the evidence 

The OPALS study is the largest and one of 
the most rigorous studies ever undertaken on 
the additional impact of ALS compared with 
BLS care that included early defibrillation in 
cardiac-arrest patients. Although it may not 
have the validity of a randomized trial, its 
non-randomized comparative design and the 
authors’ efforts to eliminate the effects of 
other variables have helped make these 
study results the best evidence available to 
this day. 

Some experts have put forward that the 
Ontario paramedics were relatively inexperi-
enced at the beginning of the data-collection 
period, six months previously. A learning 
curve effect with respect to the techniques 
and protocols may have been a factor, but 
that is not very likely given that their 
success rates for intubation and intravenous 
injection are comparable to those achieved 
in older pre-hospital systems. 

The interval before the introduction of 
advanced cardiac life support may have had 
an impact on the survival rates. At a recent 
conference, one of the authors of the study, 
Dr. Daniel Spaite, highlighted the fact that 
some systems have much shorter access 
times to ALS care than those in Ontario. In 
Tucson, Arizona, for example, 90% of 
cardiac-arrest patients have access to an 
ALS crew within 6.9 minutes. In the 
OPALS study, in 87% of the cases, the ALS 
crew responded to emergency calls within 

11 minutes [Spaite, 2005]. The question of 
the effectiveness of early ALS systems 
needs further study. 

5.3.5 Evidence summary 

In light of current evidence, the addition of 
pre-hospital ALS care does not seem to 
influence the rate of survival to hospital 
discharge. The only documented effects are 
limited to better transient results, such as the 
return of a pulse and hospital admission. 
Some authors argue that an intermediate 
marker should be adopted—the rate of sur-
vival at 24 hours from cardiac arrest—which 
in their view would be a more appropriate 
measure for evaluating out-of-hospital 
resuscitation efforts [Wang et al., 2005]. 
This would help exclude the effects of com-
plications and treatments that occur during 
hospital stays in intensive-care units, for 
which the pre-hospital system would not be 
held accountable. It is worth pointing out 
that there is no scientific evidence that the 
in-hospital administration of ALS medica-
tions effectively improves the survival of 
cardiac-arrest patients. 

5.4 OTHER CARDIAC  
PROBLEMS  

5.4.1 Delays in the management of 
acute stroke 

Acute stroke requires a series of rapid 
interventions involving the entire pre-
hospital and hospital chain, from the call to 
9-1-1 all the way to thrombolysis or angio-
plasty. Since the early 1990s, considerable 
attention has been given to decreasing 
hospital delays in administering throm-
bolytic agents, based on the concept “time is 
muscle.” Despite massive awareness cam-
paigns, nearly two thirds of treatment delays 
are apparently caused by late calls to 9-1-1. 
The pre-hospital stage is estimated to 
account for barely 5% of the total time to 
definitive care, and the hospital stage 
between 25% and 33% [AHA and ILCR, 
2000c]. 
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Hospital delays are due to various factors: 
triage, recording and then interpreting the 
electrocardiogram (ECG), reaching a prog-
nosis, and preparing the thrombolysis proto-
col or mobilizing the angioplasty team, as 
the case may be. Some studies have 
attempted to measure the impact of certain 
pre-hospital procedures on these delays. 

5.4.2 Electrocardiograms (ECGs) 

Performing pre-hospital ECGs would help 
reduce delays in a direct way by promptly 
obtaining ECG results, and in an indirect 
way by making early contact with the 
receiving hospital to alert the staff to the 
imminent arrival of a patient with acute 
coronary syndrome (ACS). Studies with 
varying levels of methodological rigour 
have examined this issue and seem to 
indicate that obtaining ECGs in the field 
may increase the number of thrombolyses 
and primary angioplasties performed, 
thereby significantly reducing treatment 
delays [NHAAP, 1998; Canto et al., 1997; 
Aufderheide et al., 1996; NHAAP, 1995; 
Foster et al., 1994; Aufderheide et al., 
1992a; 1992b; Kereiakes et al., 1992; 
Karagounis et al., 1990; Kudenchuk et al., 
1989; Pantridge et al., 1975]. Similarly, 
some studies have noted that ECG results 
can be relayed to the receiving hospital for 
the purpose of having the interpretation 
confirmed [Giovas et al., 1998; Weaver et 
al., 1990; Grim et al., 1987].  

In light of these studies, the AHA issued a 
recommendation in 2004 that favoured, 
albeit with reservations, performing ECGs 
before hospital arrival in urban and suburban 
settings (Class IIa)29 [Antman et al., 2004]. 
It also recommended that pre-hospital per-
sonnel trained in ALS interpret 12-lead 
ECGs for all patients suffering from sus-
pected cardiac chest pain and transmit them 
to the receiving hospital or to a physician if 
the ECG reveals ST-segment elevation 

                                                      
29. According to the AHA, this recommendation is applica-
ble to situations for which there is conflicting evidence 
and/or diverging opinions on the usefulness/efficacy of a 
procedure or treatment (Class II), but the weight of evidence 
or opinion is in favour of its usefulness/efficacy (Class IIa). 

myocardial infarction (STEMI) (Class IIa). 
The American College of Emergency Physi-
cians (ACEP), for its part, recommends that 
ECGs be performed in the pre-hospital set-
ting [Brennan et al., 1999]. 

5.4.3 Pre-hospital thrombolysis 

In an effort to discover how to reduce delays 
to definitive care for patients with suspected 
myocardial infarction, numerous random-
ized clinical trials have investigated the 
impact of pre-hospital thrombolysis [Steg et 
al., 2003; Morrow et al., 2002; Rosenberg et 
al., 2002; Rawles, 1997; Brouwer et al., 
1996; Rawles, 1994; EMIPG, 1993; Weaver 
et al., 1993; Brugemann et al., 1992; 
GREAT Group, 1992; McAleer et al., 1992; 
BEPS Collaborative Group, 1991; Risenfors 
et al., 1991]. They all showed that treatment 
delays were shorter than those in receiving 
hospitals. One of these studies was a five-
year follow-up that served to estimate that 
every 30-minute delay in administering a 
thrombolytic agent translates into an average 
life-expectancy reduction of one year 
[Rawles, 1997]. The rate of survival to 
hospital discharge among patients who 
received out-of-hospital thrombolysis seems 
higher than that among patients who 
received it only upon hospital arrival. Nev-
ertheless, most of these trials did not have 
the statistical power required to make a 
small difference significant.  

Morrison et al. [2000b] attempted to dispel 
this uncertainty by performing a meta-
analysis of six randomized trials combining 
a total of 6434 patients. Their results showed 
that pre-hospital treatment reduced time to 
thrombolysis on the order of 58 minutes 
(p = 0.007), resulting in a relative reduction 
of mortality to hospital discharge on the 
order of 17% (p = 0.03; NNT30 = 62).  

When the AHA revised its practice guide-
lines in 2004, it recommended the pre-
hospital administration of a thrombolytic 
agent by an on-scene physician or by a well-
trained paramedic working in a well-

                                                      
30. Number needed to treat (NNT) is the number of patients 
who need to be treated to save one life. 
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organized pre-hospital EMS system that has 
crews with 12-lead ECGs in the field with 
transmission capability, on-line medical 
command, and an ongoing continuous 
quality-improvement program [Antman et 
al., 2004].  

5.4.4 Patient transport to a cardiac 
centre 

A Cochrane meta-analysis pooled ten 
randomized controlled trials (2573 patients) 
and reported a significant reduction in short-
term mortality of 32% (CI, 5% to 50%) in 
patients treated with angioplasty compared 
with patients treated with a thrombolytic 
agent. The benefits emanating from angio-
plasty seem transient, however, given that 
this meta-analysis did not demonstrate that 
angioplasty was superior to thrombolysis  
at six months and at one year [Cucherat et 
al., 2003]. This meta-analysis is currently 
being updated to reflect recent literature on 
the topic. Another recently published meta-
analysis of 23 randomized trials (7739 pa-
tients) shows that angioplasty is superior  
to thrombolysis: reduction in mortality 
(OR31 = 0.73), reinfarction (OR = 0.35), 
stroke (OR = 0.46), hemorrhagic stroke 
(OR = 0.05), and results indicators com-
bining death, reinfarction and stroke 
(OR = 0.53) [Keeley et al., 2003]. The 
advantages of primary angioplasty are 
statistically significant, both in the short 
term (4–6 weeks) and in the long term (6–
18 months). Moreover, the differences in 
favour of angioplasty are consistent in the 
five studies comparing on-scene thrombo-
lysis with transfer to a tertiary-care centre 
for primary angioplasty. Another meta-
analysis of six randomized trials combining 
3750 patients also showed that transfer to a 
tertiary-care centre for primary angioplasty 
is superior to on-scene thrombolysis, with  
a decrease at 30 days in the combined crite-
ria (CC) of death, reinfarction and stroke 
(7.8% vs 13.5%; relative risk [RR] = 0.58; 
p < 0.001) [Dalby et al., 2003]. 

                                                      
31. Odds ratio (OR), comparing the probability that an event 
will occur in one group rather than in another. 

Since only a limited number of hospitals are 
able to perform angioplasty, pre-hospital use 
of 12-lead ECGs permits identification of 
myocardial infarction and direct transfer to a 
tertiary-care centre, which significantly 
reduces time to angioplasty. This strategy is 
being applied by a fair number of pre-
hospital EMS systems in Canada and the 
United States.  

When the AHA revised its practice guide-
lines in 2004, it recommended that all out-
of-hospital patients who have cardiogenic 
shock or who present with contra-
indications to thrombolytic treatment be 
taken immediately or transferred promptly 
to a cardiac centre with hemodynamics faci-
lities capable of performing early revas-
cularization, either by percutaneous angio-
plasty or by coronary artery bypass graft 
surgery within eighteen hours of onset of 
shock (Class I recommendation for patients 
under the age of 75, and Class IIa for 
patients aged 75 and over) [Antman et al., 
2004].  

A recent study based on a prospective 
observational registry with data collected 
from 106 hospitals in 14 countries suggests 
that caution should be exercised before the 
decision is made to routinely transfer 
patients to a cardiac centre [Van de Werf et 
al., 2005]. Outcomes were analyzed for 
28,825 patients admitted to hospital with a 
presumed diagnosis of acute coronary syn-
drome (ACS). Most of the patients (77%) 
had been admitted to hospitals equipped 
with cardiac catheterization facilities, and as 
expected, the use of invasive interventions 
was more frequent among these patients 
than among those admitted to hospital 
without such facilities. Percutaneous coro-
nary interventions were performed on 41% 
of the patients in the first group, compared 
with 3.9% in the second group (p < 0.001). 
The same was true for coronary artery 
bypass surgery, 7.1% vs 0.7% (p < 0.001). 
Notwithstanding these higher intervention 
rates, the survival rates of patients admitted 
to hospitals with catheterization laboratories 
were not higher. Mortality rates at six 
months had increased by 14% (RR = 1.14: 
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1.03 to 1.26). In addition, the rates of major 
bleeding (OR = 1.94: 1.57 to 2.39) and of 
stroke (OR = 1.53: 1.10 to 2.14) were higher 
than those in patients admitted to hospitals 
without catheterization laboratories. On the 
other hand, the risk of reinfarction after 
hospital discharge tended to be lower among 
patients initially admitted to hospitals with 
catheterization laboratories. The authors 
conclude that their analysis supports the cur-
rent strategy of promptly directing patients 
with suspected ACS to the nearest hospital 
whether or not it has a catheterization 
laboratory, and they argue against the early 
routine transfer of these patients to tertiary-
care hospitals equipped to perform these 
procedures. 

5.4.5 Other advanced care 

Pre-hospital use of cardioversion (electric 
conversion of symptomatic arrhythmia in 
patients with a cardiac pulse) has been 
investigated. A prospective study examined 
the use of cardioversion by a crew com-
posed of paramedics and a physician in 
86 cases of supraventricular tachycardia, 
including atrial fibrillation with rapid ven-
tricular frequencies either accompanied by 
signs of instability or resistant to pharmaco-
logical treatment. Sinus cardiac rhythm was 
restored in all patients, and no complications 
were reported. The status of all the patients 
improved within 20 minutes of the cardio-
version [Roth et al., 2003]. 

Pre-hospital administration of anti-
arrhythmic drugs has been recommended for 
patients presenting with unstable arrhyth-
mias, but this assumption has not been rigor-
ously investigated. Only three small studies 
on the topic were found, and they are sum-
marized below. 

A retrospective case-series study on the  
pre-hospital administration of atropine to 
131 patients presenting with bradycardia and 
hemodynamic instability reported a partial 
or complete response in 47.3% of the 
patients, with 2.3% of adverse effects 
attributable to atropine [Brady et al., 1999].  
 

Given that this type of study design does not 
include a control group, it is impossible to 
determine the relative efficacy of atropine in 
this context. 

A comparative retrospective observational 
study examined the impact of administering 
intravenous diltiazem to stabilize cardiac 
arrhythmia in patients presenting with atrial 
fibrillation and an accelerated ventricular 
response rate. There were no significant 
differences in the demographic and clinical 
characteristics of the two comparison 
groups: a group of 43 patients who had 
received diltiazem in 1999 and a control 
group of 27 patients who had not done so in 
1998. Pre-hospital administration of diltia-
zem slowed patients’ cardiac rhythms to 
55 beats per minute on average, which 
corresponds to a relative reduction of 33.1% 
(p < 0.001); this reduction was 38 beats 
greater than the reduction documented in the 
control group. No pre-hospital treatment for 
complications, including hypotension, was 
reported [Wang et al., 2001]. 

Lastly, a before–after retrospective compa-
rative study examined pre-hospital use of 
adenosine and its effects on the conversion 
rate of paroxysmal supraventricular tachy-
cardia (PSVT). Seventy-four patients with 
PSVT before the adenosine protocol was 
introduced were compared with 137 patients 
after its introduction. The conversion rate 
prior to arrival at the hospital ED was higher 
in the group treated with adenosine (59% vs 
32%; p < 0.001). On-scene times, however, 
were longer in this group (26 vs 19 minutes; 
p < 0.001) [Morrison et al., 2001]. 

5.4.6 OPALS and other cardiac 
problems 

In OPALS phase III, the investigators 
studied a cohort of patients suffering from 
cardiac chest pain to determine the benefit 
of advanced life support for that category of 
patients. Despite the importance of these 
study results, the complete article has not yet 
been published, and the only data available 
so far come from one abstract [Stiell et al.,  
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2003a], various conference presentations 
[Spaite, 2005], and personal communication 
with the authors.32  

In this study, 12,168 patients were evaluated 
in total, and 6380 were treated in the ALS 
phase. Final diagnoses for these patients 
were myocardial infarction (26.5%), angina 
(22%), undiagnosed chest pain (15%), 
congestive heart failure (7.5%), dysrhythmia 
(abnormal heart rhythm) (5%), respiratory 
problems (5.5%), gastrointestinal problems 
(3.5%), other cardiac problems (1%), 
anxiety (0.6%), and other diagnoses (13.5%) 
[Spaite, 2005; Stiell, 2004]. During their 
care, 14% (BLS group) and 18% (ALS 
group) of the patients suffered cardiac arrest 
witnessed by EMS crews. Pre-hospital treat-
ment in the ALS group consisted of oxygen 
therapy (95%), sublingual nitroglycerine 
(59%), oral aspirin (50%), IV morphine 
(4.2%), IV fluid bolus of sodium chloride 
(NaCl) (3.5%), IV furosemide (1.8%), 
IV lidocaine (0.2%), IV atropine (0.3%) and 
IV adenosine (0.7%), along with endo-
tracheal intubation (0.2%). Patients in the 
BLS group were treated with oxygen ther-
apy (94%), aspirin (13%) and nitroglycerine 
(12%). In this cohort of patients, total 
mortality declined from 4.3% to 3.2%, a 
relative decrease of 28% (p < 0.01; 
NNT = 91) after the introduction of ALS 
care. Among the patients presenting with 
acute myocardial infarction, mortality fell 
from 13.1% to 8.5% after the introduction of 
ALS, a 35% decrease in relative risk 
(p < 0.01; NNT = 22). Among the patients 
diagnosed with angina, mortality decreased 
from 2.4% to 1.3%, but this reduction is not 
statistically significant (p = 0.97). The 
proportion of patients stating that their 
health had improved after pre-hospital care 
rose from 20.9% to 49.3% (p < 0.0001). In 
the patient subgroup presenting with myo-
cardial infarction (768 patients), 18% were 
treated by ALS protocols, either intravenous 
therapy or endotracheal intubation. The 
authors estimated that 87 (NNT = 91) 

                                                      
32. Ian Stiell, MD, Senior Scientist, Clinical Epidemiology 
Unit, Loeb Health Research Institute, and principal investiga-
tor, OPALS study, Ottawa, Ontario, telephone communica-
tion, November 25, 2004.  

additional lives were saved per year, owing 
to the addition of ALS for all the study 
communities (overall population of roughly 
two million).  

5.4.7 Discussion of the evidence 

Thrombolysis and angioplasty are effective 
for the management of ST-segment acute 
elevation myocardial infarction (STEMI). It 
is also known that reducing treatment delays 
has a confirmed effect on the consequences 
of heart attack. In an effort to reduce these 
delays, a possible strategy to consider could 
be pre-hospital case recognition, but this 
would require the use of 12-lead ECGs. 
There seems to be a sufficient number of 
well-designed studies to confirm that it is 
feasible and safe to perform ECGs and to 
transmit them to an appropriate base hospital 
for medical interpretation. Rigorous studies 
have led to the conclusion that pre-hospital 
use of thrombolytic agents effectively redu-
ces treatment delays, but the overall effect 
on mortality remains modest all in all. 

As for the overall impact of advanced life 
support, which the OPALS study in Ontario 
is proposing to measure, current literature on 
the topic is still limited. Publication of the 
full OPALS study should shed greater light 
on the conditions liable to explain the effects 
reported. Moreover, it is impossible to know 
the extent to which documented improve-
ments in the survival rates of cardiac chest 
pain patients are attributable to the two most 
commonly used medications, aspirin and 
nitroglycerine. These two medications are 
included in the symptom-relief program that 
is now part of BLS care. During the second 
half of the study, primary care paramedics 
(PCPs) in Ontario began to administer 
medications that do not require intravenous 
access, such as nitroglycerine and aspirin, as 
part of a symptom-relief program, as 
Québec is now doing. The administration 
rates of these medications by PCPs rose to 
12% for nitroglycerine and 13% for aspirin. 
When we communicated with Dr. Stiell, he 
confirmed that an analysis would be conduc-
ted to compare the patient group treated by 
PCPs trained to administer nitroglycerine 
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and aspirin, with the group treated by ACPs. 
This comparison may help distinguish the 
effects of BLS medications from the effects 
of the other ALS treatments. Other than 
these specific effects, it is difficult to know 
how patient management by advanced care 
paramedics (ACPs) affects morbidity and 
mortality in patients presenting with myo-
cardial infarction. It is presumed that a 
higher level of knowledge confers sounder 
judgement and permits better use of the 
same medications. Once again, the publica-
tion of the full article will probably bring 
answers to these questions. 

5.4.8 Evidence summary 

The current literature review shows that the 
addition of ALS may have a beneficial 
effect on survival from myocardial infarc-
tion, but some of the results remain open to 
discussion. The exact nature of the interven-
tions that confer this advantage is even more 
difficult to determine with any accuracy, and 
the relative contribution to the reported 
benefits by these newly introduced BLS 
medications is still not known. The role  
of ECG interpretation or transmission is 
recognized. Thrombolysis also seems to 
have a role to play in pre-hospital care, but  
it requires a well-established patient-
management system. 

5.5 RESPIRATORY PROBLEMS 

5.5.1 Patient assessment 

It is estimated that roughly 100,000 patients 
with respiratory problems are transported  
by ambulance each year in Canada. In-
hospital mortality of respiratory-distress 
patients transported by ambulance reaches 
18% [Stiell et al., 1999c]. To administer the 
right treatment, paramedics must be able to 
identify the cause of patients’ dyspnea 
(shortness of breath). In a retrospective 
study of 222 patients, paramedics correctly 
assessed the cause of the patients’ dyspnea 
in 77% of the cases, and the level of agree-
ment between the paramedics’ initial assess-
ments and the EMS physicians’ assessments 

regarding the cardiac or non-cardiac origin 
of the problem was estimated to be 86% and 
83% respectively. When the medical diagno-
ses included the 24 cases of dyspnea that 
had both cardiac and non-cardiac origins, 
however, the level of agreement was not as 
high: the paramedics treated seven (29%) 
cases as non-cardiac, thirteen (54%) as sus-
pected cardiac, and four (13%) as having 
combined sources. The authors observed no 
significant differences in in-hospital mortal-
ity, intubation frequency or average length 
of hospital stay among the patients who had 
received differing pre-hospital diagnoses 
[Pozner et al., 2003].  

5.5.2 Non-invasive ventilation 

Four in-hospital randomized clinical trials 
have clearly demonstrated that non-invasive 
ventilation, such as CPAP (continuous posi-
tive airway pressure) and BiPAP (bilevel 
positive airway pressure), improves the 
management of patients with acute cardiac 
insufficiency [Gilligan et al., 2004; Lin et 
al., 1995; Bersten et al., 1991; Lin and 
Chiang, 1991; Rasanen et al., 1985]. At least 
two pre-hospital research studies have been 
conducted, including the non-randomized 
prospective comparative study by Craven et 
al. [2000]. In that study, which began with 
71 enrolled patients but ended with only 62, 
BiPAP was used by a paramedic crew for 
37 patients, whereas 25 subjects did not 
receive ventilation and served as controls. 
Improvements in patients status objectively 
measured as an average increase in blood 
oxygen saturation levels was higher than in 
the BiPAP group, 13.7% vs 6.7% (p < 0.05). 
On-scene time was not longer for the BiPAP 
patients (31.4 vs 31.2 minutes; p = 0.93). 
The trial did not have the power required to 
show a statistically significant difference in 
morbidity (length of hospital stay, rate of 
endotracheal intubations) or mortality. Only 
7% of the patients (5 of the original 71) 
could not tolerate BiPAP, while 97% of the 
paramedics thought it was easy to use. 
According to the paramedics, the status of 
97% of the patients who had been treated 
with BiPAP improved after the treatment.  
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A retrospective case-series study of 121 pa-
tients in Finland showed that their status 
improved after the use of CPAP by ALS 
crews that included a physician. Blood 
oxygen saturation rose from 77% to 90% 
(p < 0.0001) in the 116 patients who had 
received CPAP. Other hemodynamic param-
eters, such as respiratory rate, systolic blood 
pressure and heart rate, also improved after 
CPAP, compared with the control group 
[Kallio et al., 2003]. 

A randomized clinical trial on the benefit  
of CPAP is currently in progress in Nova 
Scotia. 

Several pre-hospital EMS systems with ALS 
services have adopted CPAP (Europe, 
United States and Canada), but it could not 
be determined if some of the systems were 
using it strictly in the context of BLS care. 

5.5.3 OPALS and respiratory problems 

The primary objective of OPALS phase III 
was to determine if the addition of ALS 
would improve survival to hospital dis-
charge in respiratory-distress patients. De-
spite the importance of the study results of 
this phase, the complete article has not yet 
been published, and the only data available 
to date come from an abstract [Stiell et al., 
2002], various conference presentations 
[Spaite, 2005], and personal communication 
with the authors.33 The methodology used  
to study the cohort of respiratory-distress 
patients was described in a published paper 
[Stiell et al., 1999c].  

In the cohort of 8157 patients, the final 
diagnoses at hospital discharge were 
congestive heart failure (26%), exacerbation 
of chronic obstructive pulmonary disease 
(COPD) (19%), pneumonia (13.5%), asthma 
(7.5%), myocardial infarction (2.5%), bron-
chitis (4%), lung cancer (3.5%), congestive 
heart failure combined with COPD (1.5%), 
other respiratory problems (8%), other car-
diovascular problems (4.5%), and other 
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tor, OPALS study, Ottawa, Ontario, telephone communica-
tion, November 25, 2004. 

diagnoses (10%). The ALS treatments 
included nebulized salbutamol (54%), IV 
furosemide (15%), IV nitroglycerine (9%), 
IV morphine (1.5%), endotracheal intuba-
tion (1.7%) and bag-valve-mask (BVM) 
ventilation (2.9%). Total mortality to hos-
pital discharge fell from 14.3% to 12.3% 
(p < 0.001; NNT = 50) after the introduction 
of ALS [Spaite, 2005].  

If the different diagnosis subgroups are 
examined, a statistically significant reduc-
tion in mortality was documented only in 
patients diagnosed with congestive heart 
failure (1870 patients). In this subgroup, 
mortality declined from 15.1% to 11.0%, a 
relative reduction of 27.2% (p < 0.01; 
NNT = 25). These patients received the fol-
lowing treatments: salbutamol (47%), nitro-
glycerine (18%), furosemide (33%), mor-
phine (4%), bag-mask-valve ventilation 
(4.2%) and endotracheal intubation (1.6%). 
No increase in mortality rates was associated 
with the addition of ALS in any subgroup.  

After the addition of ALS, the percentage of 
patients showing improvement following 
their pre-hospital treatment rose from 23.8% 
to 45.9% (p < 0.0001). The rate of endotra-
cheal intubations in hospital EDs decreased, 
from 4.8% to 2.6% (p < 0.001). In the sub-
group of patients with congestive heart 
failure, the rate dropped from 7.7% to 3.7% 
(p < 0.001) after the introduction of ALS, 
for a relative decrease of 52%. The rate of 
aspirations measured objectively by chest x-
ray was significantly lower, 1.8% vs 4.4% 
(p < 0.001). The hospitalization rate de-
clined from 70.9% to 66.3% (p < 0.0001). 
The average hospital stay also declined, 
from 10.2 to 9.3 days (p < 0.05). Lastly, the 
percentage of patients with good neurologi-
cal status at hospital discharge rose from 
52.2% to 63.2% (p < 0.0001). The number 
of additional lives saved per year, owing to 
the introduction of ALS in all the study 
communities (overall population of roughly 
two million) was estimated to be 170 
(NNT = 50).  
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5.5.4 Discussion of the evidence 

New ventilation methods using positive 
pressure could prove interesting, but their 
impact on the most significant clinical 
indicators, such as survival or reduction of 
sequelae, has not yet been studied. The 
results of the Nova Scotia study, shortly to 
be made available, will likely help dispel the 
uncertainties surrounding this type of care.  

In the OPALS study, improved survival 
rates in patients presenting with congestive 
heart failure seem impressive. Morbidity in 
survivors may also have been reduced. No 
bias appears to have been induced by the 
introduction of the symptom-relief program 
because only salbutamol is permitted, and 
this medication has a positive effect only on 
patients presenting with an asthma attack or 
exacerbation of COPD. From a cost-benefit 
perspective, the introduction of a range of 
ALS procedures seems promising, given that 
the number of patients who need to be 
treated to save a life (50 in this case) is 
smaller than that for patients in other 
cohorts. For the Québec health-care system, 
the sizeable reduction of one day of hos-
pitalization could translate into substantial 
savings. As with the cohort of patients suf-
fering from cardiac chest pain, however, the 
OPALS study design does not determine 
with any precision which medications would 
improve survival from congestive heart 
failure.  

Other than these specific effects, it is dif-
ficult to know what impact patient manage-
ment by advanced care paramedics has on 
the outcomes of patients presenting with 
congestive heart failure. It is also important 
to stress that the paramedics did not use  
non-invasive ventilation during the data-
collection period, which reinforces the hypo-
thesis that certain pharmacological inter-
ventions may have a beneficial effect on this 
group.  

5.5.5 Evidence summary 

Respiratory-distress patients are the OPALS 
study cohort that most benefited from pre-
hospital ALS care. In this subgroup, the  
most substantial gain in survival was docu-
mented in patients with congestive heart 
failure.  

Since the benefit of CPAP for treating 
patients in hospital EDs has been demon-
strated, it would seem logical to apply it in 
the pre-hospital setting. Be that as it may, it 
would be prudent to wait for the results of 
other studies before the routine use of CPAP 
should be recommended. The pre-hospital 
EMS systems that administer this treatment 
do so by following ALS protocols, and it is 
not known if this technique is used by BLS 
personnel. The results of the now completed 
Nova Scotia study will be published shortly, 
and they will help clarify the benefit from 
CPAP in the pre-hospital setting. 

5.6 TRAUMA 

5.6.1 Concept of a trauma centre 

In Canada, it is estimated that each year 
10 000 Canadians are severely injured and a 
total of 22% of them die [Stiell et al., 
1999c]. In trauma care, more often than not, 
the interval between the management of 
major trauma victims and their access to 
definitive care is critical, given that approxi-
mately 80% of deaths occur within the first 
minutes or hours of the trauma [Trunkey, 
1983]. The concept of a tertiary trauma 
centre originated from this premise and  
has contributed to reducing intrahospital 
delays and mortality, especially in Québec, 
[Liberman et al., 2004b; Sampalis et al., 
1999] by offering all the necessary special-
ized expertise under one roof (trauma care, 
neurosurgery, and vascular, thoracic, plastic 
and orthopedic surgery), thus avoiding  
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transfers that carry needless risks. For over 
twenty years, a heated debate between the 
proponents of two schools of thought has 
galvanized the medical literature on trauma 
care: the “scoop and run” approach (prompt 
evacuation) vs the “stay and play” approach 
(field stabilization) [Liberman et al., 2004a]. 

5.6.2 Treatment delays 

A retrospective study published in 1996 trig-
gered a polemic in the world of pre-hospital 
trauma care. It compared 4856 patients 
transported by the Los Angeles pre-hospital 
EMS system, with 926 patients transported 
by other means (bystanders, friends, police 
officers). The outcome took everyone by 
surprise by revealing a mortality rate of 
9.3% in the group transported by the EMS 
system, and 4% in the other group 
(p < 0.001). Even after adjustments for  
the severity of the injury (as measured by 
the Injury Severity Score [ISS]), the 
difference remained significant (p = 0.002) 
[Demetriades et al., 1996]. Despite several 
limitations, including the important one of 
failing to provide transit times for the 
control group, this study struck like a 
bombshell in all North American pre-
hospital EMS systems. It became critical to 
conduct other studies to refute or confirm 
these results.  

In 1997, the issue of on-scene time with 
multitrauma victims resurfaced following 
the media outcry ignited by the death of 
Princess Diana in Paris, and this issue has 
been at the core of the most fiery debates in 
trauma care ever since. In 1999, a prospec-
tive study of 7103 patients with penetrating 
trauma indicated that with a quality-
improvement program, on-scene times of 
over 20 minutes in the absence of special 
circumstances (i.e., without patient extrica-
tion) had been lowered from 4.1% (in 1993) 
to 1.5% (in 1997), and at the same time, the 
mortality rate had dropped from 5.1% to 
0.8% [Eckstein and Alo, 1999]. In 2000, the 
same authors conducted a retrospective 
study of 9451 injured people and concluded 
that, although ALS could be performed 
without lengthening on-scene times, it did 

not increase survival rates. In the authors’ 
view, these results do not support prolong-
ing on-scene times to administer ALS, inclu-
ding endotracheal intubation, and all efforts 
should focus on reducing the time to evacu-
ate patients to a trauma centre [Eckstein et 
al., 2000]. 

5.6.3 Overall advanced trauma care 

To date, only one randomized clinical trial 
on overall advanced trauma care seems to 
have been conducted, but the number of 
subjects (a mere sixteen) is much too small 
for conclusions to be drawn [Nicholl et al., 
1998]. 

In 2004, a Cochrane review examined all the 
studies judged to be the most robust (ran-
domized clinical trials, quasi-randomized 
studies and before–after comparative stud-
ies) on the impact of pre-hospital advanced 
trauma life support [Sethi et al., 2001]. Of 
the 2034 identified studies, the only one to 
meet pre-defined inclusion criteria was the 
small randomized trial by Nicholl et al. 
[1998]. As a result, the report concludes 
that, despite the prevalence of this type of 
care in developed countries, there is no 
evidence of the efficacy of pre-hospital 
advanced trauma life support, and recom-
mends that its use should not be promoted in 
settings outside randomized controlled trials.  

In fact, the best evidence on this topic comes 
from a Québec group. A meta-analysis of 
studies relying on various methodologies 
and comparing BLS with ALS in trauma 
concluded that 1) on average (17 studies), 
ALS added five minutes to on-scene time 
(p = 0.005); and 2) ALS increased mortality 
(15 studies) (OR34 = 2.59) [Liberman et al., 
2000]. 

In 2003, a multicentre retrospective analysis 
by the same authors examined the cases  
of 9405 severely injured patients who had 
been treated in three different pre-hospital 
systems: one with advanced care paramedics 
(Toronto), one with physicians providing 
                                                      
34. Odds ratio (OR), comparing the probability that an event 
(e.g., death) will occur in one group (ALS) rather than in 
another (BLS).  
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pre-hospital care (Montréal), and one with 
EMTs trained in BLS (Quebec City) 
[Liberman et al., 2003]. Results show that, 
even after adjustment for the severity of the 
trauma, mortality rates were significantly 
higher among patients who had received 
ALS than they were in the other two groups 
combined (29% vs 18%; p = 0.001; 
OR = 1.86). After statistical adjustment to 
control for the observed differences in the 
groups (age, mechanism of injury, body 
region injured and severity of the injury), 
mortality remained significantly higher in 
patients who had received ALS (OR = 1.21; 
p = 0.01). 

5.6.4 Intubation of trauma patients 

The need to ensure ventilation and to protect 
the airways of injured patients, especially 
those with traumatic brain injuries, has 
always been considered a priority objective 
in pre-hospital care. 

At least two recent studies, a retrospective 
study of 852 patients [Murray et al., 2000] 
and a prospective study of 191 trauma 
patients [Bochicchio et al., 2003], appear to 
indicate that endotracheal intubation may in 
fact be associated with a higher mortality 
rate in victims with major traumatic brain 
injuries. 

This negative outcome is apparently not 
linked to the choice of intubation method 
because it is also associated with rapid-
sequence induction (RSI)35 promoted in 
hospital EDs. Some studies have evaluated 
the effect of administering medications that 
facilitate endotracheal intubation (rapid-
sequence induction) in patients with severe 
head injuries who score from 3 to 8 on the 
Glasgow Coma Scale. The first study of 
114 patients is prospective. It reports an 
overall success rate of 99.1% for airway 
management (84.2% with an endotracheal 
tube and 14.9% with a Combitube), but on-
scene times rose from 13 to 26 minutes 
                                                      
35. Rapid-sequence induction (RSI): endotracheal intubation 
of patients with respiratory rates involving the administration 
of medications that induce coma and muscle paralysis. This 
technique, originally used in anesthesia, is now one of the 
techniques employed in hospital emergency departments. 

when rapid-sequence induction was perfor-
med [Ochs et al., 2002]. Albeit interesting, 
this study provides no data on patient sur-
vival or on any other outcome measure. A 
second prospective study of 209 patients 
treated with RSI compared them with a 
control group of 627 patients matched for 
age, sex, mechanism of injury and severity. 
Results indicate that RSI is associated with 
increased mortality, which rose from 24.2% 
to 33.0% (p < 0.05), and decreased hospital 
discharge, whether authorized or not, which 
fell from 57.9% to 45.5% (p < 0.01) [Davis 
et al., 2003].  

5.6.5 Pre-hospital management of 
hypovolemic shock 

The massive loss of blood induced by 
trauma leads to a drop in blood pressure that 
may hinder the oxygenation essential to vital 
tissues and organs, especially the brain. Loss 
of blood volume may occur in two ways: 
either by external hemorrhaging in cases of 
penetrating injuries and open fractures, or by 
internal hemorrhaging in cases of blunt 
trauma. The question of whether fluids 
should be administered before the source of 
hemorrhage has been detected and corrected 
remains controversial. 

The only intervention that has been studied 
in randomized clinical trials is the use of 
military anti-shock trousers (MAST pants). 
Initially introduced during the Vietnam war, 
the use of MAST subsequently spread to 
almost all pre-hospital EMS services. These 
inflatable pants were thought to compress 
the legs, thereby shunting the blood toward 
the brain, heart and lungs. Relevant studies 
[Bickell et al., 1991; Mattox et al., 1986; 
Bickell et al., 1985] have asserted that the 
effects of this procedure were either nil or 
harmful. A meta-analysis of randomized 
clinical trials conducted on this technique 
reported a negative effect, which was sta-
tistically significant [Dickinson and Roberts, 
2000]. Since then, most pre-hospital EMS 
systems have stopped using this apparatus. 

In hospitals, lost blood volume may be 
restored either with blood or, in emergency 
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situations, with replacement fluids such as 
colloid or crystalloid solutions. A Cochrane 
review also studied the effectiveness of dif-
ferent volumes and timing of fluid admini-
stration to conclude that there was no evi-
dence to support their relative efficacy and 
that the effectiveness itself of fluid replace-
ment remained uncertain [Kwan et al., 
2003]. A recent literature review of the ef-
fectiveness of pre-hospital fluid replacement 
reveals that, out of four randomized clinical 
trials, three are of paltry methodological 
quality [Dretzke et al., 2004]. The authors 
conclude that the pre-hospital use of colloid 
or crystalloid solutions is probably harmful 
in cases of penetrating injuries, and that 
there is no evidence that it has beneficial 
effects in cases of blunt trauma. 

5.6.6 OPALS and trauma 

The aim of OPALS phase III was to exam-
ine the effects of advanced trauma life 
support. The study cohort included some 
6000 severely injured patients. No publica-
tion is available yet. Only an interim analy-
sis has recently been presented, and the 
results seem to indicate that ALS may not 
have a positive effect. 

5.6.7 Evidence summary 

No randomized clinical trial concludes on 
the real value of ALS for the pre-hospital 
management of trauma patients. To date, 
medical literature seems to indicate that the 
transportation of injured patients should not 
be delayed by pre-hospital ALS interven-
tions. Can the increased mortality associated 
with ALS in trauma care be explained 
simply by prolonged on-scene times or by 
the harmful effects of the ALS procedures 
themselves? Several pre-hospital EMS 
systems still use advanced trauma life 
support for the management of trauma 
patients despite the lack of evidence 
supporting this practice.  

5.7 PEDIATRIC ADVANCED LIFE 
SUPPORT 

In pediatrics, few studies have been con-
ducted on pre-hospital care chiefly because 
of the relatively small number of children 
requiring emergency care. 

Endotracheal intubation is an exception, 
given that at least one randomized clinical 
trial has studied this topic. That trial 
included 830 patients aged 12 or younger 
who had received out-of-hospital artificial 
ventilation. The patients were randomized 
according to the day of the week (pseudo-
randomization): one group received bag-
valve-mask ventilation, the other endotra-
cheal intubation. The rates of survival to 
discharge and neurological sequelae in the 
two groups were compared: documented 
results were very slightly unfavourable to 
endotracheal intubation, but the difference 
was not statistically significant. Of some 
concern was the fact that the paramedics’ 
endotracheal-intubation success rate was 
barely 57%. Complications included 
2%unrecognized esophageal intubations, 
6% unrecognized tube dislodgement during 
transport, 8% recognized tube dislodgement 
during transport, 18% successful main stem 
intubations, and 24% intubations with tubes 
of the wrong size [Gausche et al., 2000]. 
Since the release of that study, several pre-
hospital care systems have halted this 
practice with children.  

In Pittsburgh, Pennsylvania, a retrospective 
study compared ALS and BLS provided 
over a thirteen-year period to 189 children 
presenting with cardiac arrest. The rate of 
survival to hospital discharge was 3.3% 
(5 out of 150) for the ALS group and 0% 
(0 out of 39) for the BLS group, but this 
difference is not statistically significant. The 
authors conclude that ALS does not improve 
survival to hospital discharge [Pitetti et al., 
2002]. 
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5.7.1 OPALS and pediatrics 

In OPALS phase III, 1368 patients under the 
age of sixteen were recruited over a six-
month period. The average age was eight. 
The study interventions included cardiac 
monitoring during transport (21%), estab-
lishing intravenous access (8.5%), admini-
stration of IV diazepam (0.9%) or IV mor-
phine (0.8%), and endotracheal intubation 
(0.1%). After medical assessment in the 
hospital ED, 94.5% of the patients were 
discharged, 3.5% were hospitalized, 0.9% 
were admitted to an intensive-care unit, and 
0.5% died. The authors conclude that most 
pediatric patients have minor illnesses, few 
advanced life support interventions are 
performed, and the vast majority of patients 
are discharged after ED assessment [Richard 
et al., 2003]. Despite the importance of this 
study, it is available only as an abstract so 
far.  

5.7.2 Evidence summary 

Very few studies have focused on pediatric 
advanced life support (PALS) because major 
problems are exceedingly rare. It is also rec-
ognized that ALS interventions such as 
endotracheal intubation and intravenous 
access are technically more difficult to apply 
with pediatric patients. It is therefore not 
very surprising that the success rate of these 
interventions is relatively low. 

5.8 OTHER TREATMENT  
AVENUES 

5.8.1 Convulsive seizures 

A pre-hospital randomized clinical trial 
compared the pre-hospital use of lorazepam, 
diazepam and placebo to 205 status 
epilecticus patients presenting with convul-
sive seizures that were repetitive or pro-
longed (lasting over five minutes). Seizures 
had terminated upon arrival at the ED in 
more patients treated with intravenous 
lorazepam (59.1%) or diazepam (42.6%) 
than in patients given placebo (21.1%) 
(p = 0.001). Complications noted in the pre- 

hospital setting (hypotension, cardiac dys-
rhythmia or the need for a respiratory inter-
vention) appeared to be greater in the pla-
cebo group, but the difference is not statis-
tically significant (p = 0.08). There was no 
significant difference (p = 0.39) in the 
effects observed in hospital (duration of 
status epilepticus, new cardiopulmonary 
complications, reasons for discharge from 
the ED) and at hospital discharge (neuro-
logical status) [Alldredge et al., 2001]. The 
authors conclude that paramedic admini-
stration of benzodiazepines in the pre-
hospital setting is effective and safe to 
stabilize status epilepticus in adult patients. 

5.8.2 Hypoglycemia 

Studies have examined the usefulness of the 
pre-hospital management of hypoglycemia 
accompanied by altered levels of conscious-
ness. In Europe, a small randomized clinical 
trial of 14 patients presenting with severe 
hypoglycemia showed that symptom-reco-
very time was shorter in patients given intra-
venous dextrose (from 1 to 3 minutes) than 
in those given intramuscular glucagon (from 
8 to 21 minutes) [Carstens and Sprehn, 
1998]. Another prospective study compared 
the outcomes observed in 9 hypoglycemic 
patients (glucose level ≤ 4.0 mmol/L) given 
intramuscular glucagon (phase I) and in 
19 patients given intravenous dextrose 
(phase II). Four patients were excluded, and 
five in the second group required intramus-
cular glucagon instead. Results also showed 
that the patients regained full consciousness 
more quickly in phase II (11 minutes) than 
in phase I (28 minutes) (p < 0.005). This gap 
increases if patients given dextrose (3.5 min-
utes) are compared with those given gluca-
gon (17.5 minutes) [Howell and Guly, 
1997].  

5.8.3 Drug overdose 

Treatment for drug overdose is usually 
limited because there are few antidotes and 
they are rarely used. The cornerstone of 
severe-overdose management is to support 
patients’ vital functions, which sometimes 
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requires endotracheal intubation, intrave-
nous fluid therapy and gastrointestinal 
decontamination. 

The only pre-hospital therapeutic avenue 
examined is the administration of naloxone 
to treat overdoses from opioid agents (her-
oin, morphine and other narcotics). Opioid 
overdose leads to reduced consciousness and 
respiratory rates, which may cause different 
complications and death. 

A retrospective study of 726 patients evalu-
ated their response to intravenous or intra-
muscular naloxone administered by Califor-
nia paramedics. Results for the 609 patients 
who had vital signs (pulse, blood pressure) 
showed that 94% of them responded to 
naloxone within five minutes: documented 
outcomes included improved mental status 
(Glasgow Coma Score greater than or equal 
to 14/15) or respiration rate (greater than or 
equal to 10 respirations per minute). All 
treated patients were transported to a hos-
pital, but only 2.7% of them were hospital-
ized after initial treatment [Sporer et al., 
1996]. The study provides no mortality or 
morbidity outcomes. 

A retrospective study of the San Diego pre-
hospital EMS system was designed to 
evaluate the safety of paramedic administra-
tion of intravenous and/or intramuscular 
naloxone to heroin-overdose patients. Over a 
five-year period, 8366 patients had received 
naloxone. The authors examined the records 
of 998 patients who had refused transpor-
tation to hospital (against medical advice) 
after their status had improved. The 
researchers examined deaths attributable to 
opioid overdose within twelve hours of the 
initial call by consulting regional medical-
examiner databases where all death records 
are compiled. They matched these records to 
the patients treated with naloxone by para-
medics to establish a comparison between 
the two groups. Among the patients treated 
by paramedics, there were no deaths due  
to opioid overdose within twelve hours of 
the intervention. The authors mention that 
the fact of averting ambulance transport  
and emergency-department assessment has 
implications of interest to hospital EDs, 

which are already stretched to capacity 
[Vilke et al., 2003]. Owing to the type of 
study design used, patient morbidity could 
not be evaluated. 

A few studies have examined the different 
routes of naloxone administration available 
in the pre-hospital setting. A Canadian 
prospective study of 196 opioid-overdose 
patients treated by Vancouver paramedics 
compared how patients’ respiratory rates 
were affected by the speed of onset of 
intravenous (0.4 mg) versus subcutaneous 
(0.8 mg) naloxone. No clinical difference 
was observed, and the authors conclude that 
the subcutaneous route is an acceptable 
option when venous access is difficult to 
establish [Wanger et al., 1998]. A small 
prospective study of 30 patients in Denver 
showed that paramedic administration of 
intranasal naloxone is a safe, effective and 
rapid technique, which avoids the need to 
use needles with populations at risk of 
transmitting diseases such as hepatitis B, 
hepatitis C and the human immuno-
deficiency virus (HIV) [Barton et al., 2002].  

A recent well-designed RCT compared the 
administration of intramuscular naloxone 
(2 mg) with that of intranasal naloxone 
(2 mg) by Australian paramedics. This study 
examined the cases of 155 patients present-
ing with suspected opioid overdose who had 
fewer than ten respirations per minute and 
who were not arousable. The primary out-
come measure was the time required to 
regain a respiratory rate greater than ten 
respirations per minute. The mean response 
time was six minutes in the intramuscular 
group and eight minutes in the intranasal 
group (p = 0.006). The proportion of pa-
tients who achieved a respiratory rate greater 
than ten per minute within eight minutes of 
receiving naloxone rose to 82% for the 
intramuscular group and to 63% for the 
intranasal group (p = 0.0173; OR = 2.6: CI, 
1.2 to 5.5). The proportion of patients who 
had adverse reactions, such as agitation  
and irritation, was 13% for those who 
received the naloxone intramuscularly and 
2% for those who received it intranasally 
(p = 0.0278). The authors conclude that both 



 35 

routes are effective but that intramuscular 
naloxone takes effect more quickly, and a 
second dose is required less often. They 
point out, however, that the intranasal route 
reduces the risk of injury to paramedic prac-
titioners and the risk of exposure to viral 
diseases transmitted through handling the 
needles used for intramuscular injections. 
This procedure is thought to be practical and 
relatively safe to make more widely 
available [Kelly et al., 2005].  

It is good to know that naloxone is now part 
of the enhanced symptom-relief program 
available to primary care paramedics in 
some Canadian provinces. As a point of 
information, between October 1999 and 
November 2000 in the Montréal area, 
94 patients with severe heroin overdoses 
were transported by Urgences-santé.36 

5.8.4 Pain management 

Pain relief is another important component 
of emergency care and practice. It would 
therefore seem advisable to offer pain relief 
in the pre-hospital setting. Yet few pre-
hospital EMS systems use analgesia 
protocols, except for ischemic chest pain 
[Paris, 1996, 85–90]. Some authors have 
coined the term oligoanalgesia to define the 
lack of acute-pain management for patients 
seen in hospital EDs [Wilson and Pendleton, 
1989]. In cases where patient safety is not at 
risk, prompt analgesia should be regarded as 
the standard of care. Needless to say, there 
are important considerations to be taken into 
account before pharmacological interven-
tions should be used: the risk of respiratory 
failure, loss of consciousness and drop in 
blood pressure, along with the restrictions 
governing controlled substances (narcotics). 
The advantage of narcotics is that it allows 
the use of an antagonist like naloxone in the 
event of adverse reactions. Pre-hospital 
analgesia may offer the benefit of faster pain 
relief. 

A recent retrospective study of 104 patients 
who had isolated fractures or dislocations  

                                                      
36. Éric Lareau and Gisèle Ouimet, Urgences-santé, personal 
communication, March 2, 2005. 

of the upper or lower extremities (including 
the hip) served to establish that the time to 
analgesia was significantly shorter (90 min-
utes) in the pre-hospital setting than in the 
hospital ED, 23.5 minutes vs 113.6 minutes 
respectively. The average time to analgesia 
was 75 minutes after hospital ED triage 
[Abbuhl and Reed, 2003].  

A recent retrospective study evaluated the 
administration of morphine or meperidine to 
124 adult patients presenting with hip or 
lower-extremity fractures [McEachin et al., 
2002]. Results show that analgesia is under-
used in the pre-hospital setting, 18.3% 
received analgesia compared with 91.1% in 
the ED. Pre-hospital analgesia helped reduce 
total delays by 117.5 minutes (28.4 minutes 
on average vs 146 minutes after the ambu-
lance crew’s arrival at the scene of the acci-
dent) (p < 0.001), which seems to indicate 
that this strategy could be of benefit to 
patients. The authors point out that further 
research is needed to clarify how patient 
need and pre-hospital practices respectively 
influence the use of analgesia [McEachin et 
al., 2002]. 

According to a before–after prospective 
study (492 vs 471 patients), an analgesia 
protocol allowing paramedics to administer 
morphine without direct medical supervision 
may help reduce the time to analgesia 
without putting patient safety at risk 
[Fullerton-Gleason et al., 2002]. A retro-
spective study (211 doses administered to 
131 patients) examined the use of fentanyl 
for analgesia in air-transported pediatric 
trauma victims (under the age of fifteen). No 
adverse effects were reported on vital signs 
(systolic blood pressure, heart rate and oxy-
gen saturation), on hemodynamic functions 
or on respiratory functions [DeVellis et al., 
1998].  

Nalbuphine is a narcotic with agonist and 
antagonist effects and is therefore less likely 
to provoke respiratory depression. Unlike 
other narcotics, it is not a controlled sub-
stance, which makes it a molecule of interest 
to pre-hospital personnel. One study investi-
gated its efficacy and safety. In that study, 
116 patients were treated with nalbuphine by 
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paramedics, and the mean pain score (on  
a visual analogue scale) fell from 8/10 to 
3/10 (p < 0.001). No adverse effects were 
reported [Chambers and Guly, 1994]. In a 
British prospective study, paramedics 
treated 115 patients with low-dose nalbu-
phine (2.5 to 12.5 mg). Only two patients 
experienced nausea, and no adverse side 
effects were reported. Despite a mean 
reduction in pain of 3.97/10 (p < 0.001) on 
the visual analogue scale, adequate pain 
relief had not been achieved by 60% (CI, 
50.9% to 68.5%) of the patients upon hos-
pital arrival, according to pre-hospital crite-
ria, and 43% (CI, 34% to 52%) had to be 
given further analgesia after admission. The 
authors conclude that, despite its safety pro-
file, low-dose nalbuphine does not offer 
adequate pain control to a large proportion 
of patients [Woollard et al., 2002].  

Nitrous oxide is the only analgesic and 
sedative agent that has been studied in the 
pre-hospital setting. It is administered as a 
50/50 N2O/O2 mixture. Its onset and dura-
tion of action are from three to five minutes. 
In a Pittsburgh study combining more than 
2700 patients over a sixteen-year period, 
pain was relieved in 80% of the cases [Paris, 
1996, 85–90]. Few side effects were repor-
ted, and they were generally minor (e.g., 
nausea or vomiting in 10% to 15% of 
patients) [Blackburn and Vissers, 2000; 
Sacchetti et al., 1994]. A retrospective study 
of 200 subjects transported by ambulance  
in a rural area indicates that pain relief  
was achieved in 85% of the 120 patients 
whose cases were properly documented; 
only minor adverse effects were reported for 
the patients overall [Johnson and Atherton, 
1991]. Another retrospective study of 
240 subjects showed that 93.4% of patients 
treated by EMTs obtained partial or com-
plete relief from pain [Donen et al., 1982]. 
Note that nitrous oxide is now part of the 
enhanced symptom-relief program available 
to primary care paramedics in some Cana-
dian provinces. 

For ethical reasons, it is unlikely that pros-
pective studies with control groups will be 
carried out on this topic. The National Asso-

ciation of EMS Physicians (NAESMP) 
released a position statement on the pre-
hospital use of analgesia [Alonso-Serra and 
Wesley, 2003]. The following recommenda-
tions are addressed to pre-hospital EMS 
services:  

a) Mandatory assessment of both the pres-
ence and severity of pain. 

b) Use of at least one reliable tool for the 
assessment of pain. 

c) Indications and contra-indications for 
pre-hospital pain management.  

d) Non-pharmacological interventions (reas-
suring communication to distract from 
pain, immobilization, ice, cushions and 
splints).  

e) Pharmacological interventions (mophine, 
fentanyl, nalbuphine, nitrous oxide, 
ketamine, nonsteroidal anti-inflammatory 
drugs [NSAIDs]). 

f) Mandatory patient monitoring and docu-
mentation before and after analgesic 
administration. 

g) Transfer of relevant patient-care infor-
mation to receiving hospital. 

h) Quality improvement and close medical 
oversight. 

5.8.5 Agitation management 

Transporting agitated patients is a reality 
faced by all pre-hospital EMS systems. Pre-
hospital personnel must frequently deal with 
agitated and combative people who nonethe-
less need medical care and transfer to a 
hospital. A thorough clinical assessment is 
necessary to detect whether the agitation is 
due to an underlying medical condition, 
such as hypoxia, hypoglycemia, drug or 
alcohol intoxication, stroke or head injury. 
Preventing injury both to patients and to 
paramedic personnel requires adhering to  
 



 37 

protocols specifically designed for these 
situations and creating linkages with  
the law-enforcement and public-safety 
officials concerned. Pre-hospital agitation-
management protocols may propose verbal-
communication approaches to calm people 
who are agitated, violent or combative, as 
well as the use of physical or chemical 
restraints allowing for safe transportation 
and medical care. Applied optimally, this 
protocol may prevent injury to patients and 
crew, while allowing the crew to manage the 
health condition causing the agitation or 
resistance.  

The use of physical restraints is not without 
risk, however, and may lead to severe 
complications such as patient asphyxia and 
death [Park et al., 2001; Hick et al., 1999; 
Roeggla et al., 1997; Stratton et al., 1995; 
Reay et al., 1992]. The primary aim of 
chemical restraint is to prevent complica-
tions associated with physical restraints. 
Complications include hyperkalemia, rhab-
domyolysis (massive destruction of muscle 
cells that may lead to acute renal failure) and 
cardiac arrest, all of which may sometimes 
occur in patients who continue to struggle 
forcefully even after having been physically 
restrained. 

The most common classes of medications 
used to manage agitation in hospital and pre-
hospital emergency care are benzodiaze-
pines and neuroleptics. More specifically, 
lorazepam and midazolam are the most 
widely used benzodiazepines, while halope-
ridol and droperidol are the most commonly 
used neuroleptics. A randomized, double-
blind clinical trial of 46 patients compared 
the effect of 5 mg of intravenous droperidol 
with that of a placebo (a saline solution) to 
manage agitated patients in the pre-hospital 
setting [Rosen, 1997]. Paramedics measured 
each patient’s state of agitation on a five-
point scale before administering the droperi-
dol or the placebo, and then every five and 
ten minutes thereafter. Within five minutes 
of administration, agitation levels dropped in 
42% of the patients given droperidol and in 
24% of those given the placebo (p = 0.05). 
Within ten minutes of administration, these 

reductions were 71% and 30% respectively 
(p < 0.001). The percentage of patients 
requiring sedation upon arrival at the ED 
rose to 13% in the group treated with 
droperidol and to 48% in the group that had 
received the placebo (p = 0.01). No major 
adverse effects were reported in the patients 
who received droperidol. Only one patient 
developed akathisia (a condition character-
ized by the inability to sit still and by extre-
mely restless legs), a minor transient effect 
that may arise after administration of a neu-
roleptic agent.  

Some studies have established that the onset 
of action of intramuscular droperidol is 
similar to that of intravenous droperidol 
[Thomas et al., 1992; Thomas, 1992; 
Cressman et al., 1973]. The intramuscular 
route seems the most logical choice for 
agitated patients because of the difficulty in 
establishing intravenous access without 
risking injury to both them and the para-
medics. Another prospective study carried 
out in an urban setting examined 53 agitated 
patients who had been sedated with intra-
muscular droperidol (2.5 to 5 mg) by para-
medics on physician order and under direct 
medical control. Results show that sedation 
was effective in 87% of the cases before 
hospital arrival. No major adverse effects 
were reported, and only one patient required 
supplemental oxygen after having received 
droperidol [Hick et al., 2001].  

In the United States, the Food and Drug 
Administration (FDA) nonetheless issued a 
“black box” warning about the use of drope-
ridol in the pre-hospital setting as a result  
of cardiovascular complications associated 
with arrhythmias. Nearly all of the reported 
cases seemed to have been caused by high-
dose droperidol. Health Canada followed the 
FDA’s warning and issued a safety alert 
regarding the use of droperidol [Health 
Canada, 2002]. Both organizations recom-
mend performing a 12-lead electrocardio-
gram (ECG) to evaluate if a prolonged QT 
interval is present before droperidol admi-
nistration and to continue monitoring after 
the treatment is completed. New atypical 
antipsychotic agents seem a priori safer, and 
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their use may become the standard of care in 
the years to come. 

The use of benzodiazepines is less well 
documented in the literature on pre-hospital 
care. A randomized clinical trial of 202 pa-
tients compared the effects induced by lora-
zepam and droperidol administered in EDs, 
and results seem to indicate that droperidol 
controls agitation more quickly [Richards et 
al., 1998]. Another randomized clinical trial 
of 98 agitated psychotic patients seen in a 
hospital ED concluded that sedation was 
more effective in the group treated with a 
combination of lorazepam and haloperidol 
than in the group treated with either 
medication alone, and that the combination 
treatment did not produce additional adverse 
effects [Battaglia et al., 1997].  

The American College of Emergency 
Physicians issued a policy statement sup-
porting the use of physical and chemical 
restraints when required to guarantee the 
safety of patient and EMS staff [ACEP, 
2001]. The National Association of EMS 
Physicians (NAEMSP) also issued a posi-
tion statement on the management of 
agitated patients and recommends the use of 
medications such as neuroleptics and benzo-
diazepines or a combination of the two 
[Kupas and Wydro, 2002]. 

5.8.6 Acute stroke 

In the United States, approximately half of 
the deaths linked to acute stroke occur 
before hospital arrival, and between 35% 
and 70% of patients presenting with stroke 
seem to access the health-care system via 
the pre-hospital EMS system [Kidwell et al., 
2000; Barsan et al., 1993]. 

In its guidelines on pre-hospital ALS care, 
the American Heart Association refers to the 
concept of the chain of recovery from 
stroke. This concept is primarily based on 
1) rapid identification of stroke signs and 
symptoms; 2) rapid administration of pre-
hospital care; 3) rapid transport by ambu-
lance with notification to the hospital of the 
patient’s imminent arrival; and 4) rapid in-
hospital diagnosis and treatment [AHA, 

2000c]. The association with the chain of 
survival from cardiac arrest or acute 
myocardial infarction is largely attributable 
to the release of a study on cerebral throm-
bolysis showing that acute ischemic stroke 
left fewer sequelae when treatment was 
administered within three hours of the onset 
of symptoms [NINDS, 1995]. 

Despite the enthusiasm generated by this 
treatment, few patients prove to be potential 
candidates because of the brief thrombolysis 
time window (within three hours). More-
over, this procedure is offered only in ter-
tiary-care centres that have specialists in 
neurology, radiology and neurosurgery (in 
the event of cerebral hemorrhage), computed 
tomography (CT) providing rapid brain 
imaging, and experts in CT interpretation. 

To this day, the use of cerebral thrombolysis 
raises controversy [Caplan, 2004]. In 2001, 
the Canadian Association of Emergency Phy-
sicians (CAEP) published a position statement 
on this topic. It stipulated that further 
evidence was needed to support the wide-
spread use of thrombolysis outside research 
settings [CAEP, 2001]. A more recent 
Cochrane review of the use of thrombolysis  
to treat ischemic stroke included 18 random-
ized clinical trials combining a total of over 
5000 patients. This review, which included 
articles published as late as January 2003, 
concludes that current evidence does not 
support the widespread use of thrombolysis in 
routine clinical practice and that further 
studies are required to identify not only the 
patients most likely to benefit from treatment 
but also the best setting in which to administer 
it [Wardlaw et al., 2003]. Evidence indicates 
that rapid transport to a specialized stroke 
centre may improve clinical outcomes, 
whether or not cerebral thrombolysis is per-
formed [Pepe et al., 1998; Pepe, 1997].  

Activation of this sequence of interventions 
depends chiefly on the timely identification of 
stroke signs and symptoms by pre-hospital 
personnel [Schwamm et al., 2005]. Two 
scales for rapid stroke assessment have been 
developed and validated specifically for  
pre-hospital use: the Cincinnati Prehospital 
Stroke Scale [Kothari et al., 1999] and the Los 
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Angeles Prehospital Stroke Screen (LAPSS) 
[Kidwell et al., 2000]. The use of the LAPSS 
by paramedics in the field is the only one to 
have been studied prospectively. This study 
examined the cases of 206 patients presenting 
with acute neurological symptoms, 36 of 
whom were diagnosed in hospital with stroke. 
The 34 completed forms revealed that scale 
sensitivity and specificity were estimated to 
be 91% and 97%, while positive and negative 
predictive values were established at 86% and 
98% respectively [Kidwell et al., 2000]. 
Given that the use of this screening scale by 
EMTs trained in BLS has never been 
evaluated, it is impossible to know if they 
would achieve the same results. The use of 
LAPSS does require measuring patients’ 
blood glucose. 

Another study of interest concerns 4413 pre-
hospital assessments made by paramedics 
(ALS) or by EMTs (BLS), 96 of which led to 
a diagnosis of stroke. Analysis of the records 
of 86 of these patients indicates that 72% of 
them still had a diagnosis of stroke when they 
were discharged from hospital. In that study, 
26% of the patients required ALS interven-
tions. It is rather interesting to note that, 
although the patients treated by EMTs arrived 
at the hospital five minutes faster (p = 0.004), 
the time to physician evaluation was cut in 
half (10 minutes vs 20 minutes; p = 0.02), and 
CT scans were obtained 22 minutes sooner 
(47 minutes vs 69 minutes; p = 0.04) in the 
group of patients treated by the advanced care 
paramedics [Kothari et al., 1995].  

Timely stroke recognition by pre-hospital 
personnel could also allow early administra-
tion of neuroprotective agents (thereby 
diminishing the effects of acute stroke). A 
recent study of 20 patients examined the 
effect of intravenous magnesium sulphate as 
a neuroprotective agent administered by 
paramedics in the pre-hospital setting. This 
pilot project served to establish that this 
agent was initiated 113 minutes (p < 0.001) 
sooner than for a historical cohort of patients 
treated with magnesium sulphate in hospital 
[Saver et al., 2004]. The value of magne-
sium sulphate as a neuroprotective agent is 
still controversial, and its use is not very 

widespread [Selco and Ovbiagele, 2004]. 
Further research is required to discover 
which neuroprotective agents would be most 
useful in the management of acute stroke. 

The overall body of research clearly indi-
cates that the clinical and scientific commu-
nities are actively gathering evidence in this 
field, and that they are on the way to 
developing innovations designed to optimize 
the chain of recovery in a context where it is 
believed that “time is neurons.” Several 
reputable organizations have drafted posi-
tion statements consistent with that view 
[Schwamm et al., 2005; Barsan and NINDS, 
2002]. 

5.9 CONCLUSION 

The question of the effectiveness of pre-
hospital advanced life support (ALS) has not 
been clearly resolved over the past 30 years. 
The constant emergence of new technolo-
gies and knowledge makes it difficult to 
draw definitive conclusions. Yet some of 
these ALS procedures, such as pre-hospital 
cardiac defibrillation, have proven to be so 
effective that they have become BLS proce-
dures, sustained by technological advances 
and validated treatment protocols. As stated 
previously, current ALS practices may 
become the BLS practices of tomorrow. Are 
they effective? The literature is divided over 
this question: 

 It seems to support pre-hospital ALS 
interventions for the management of 
patients suffering from cardiac chest pain 
or respiratory distress.  

 It seems neutral for cardiac-arrest 
patients, such that adding medication 
protocols to ALS does not improve 
patient survival to hospital discharge. It 
is worth mentioning that, even in hospi-
tals, there is no scientific evidence that 
ALS medications effectively improve the 
survival of these patients. 

 It seems to indicate that ALS may have 
adverse effects in severely injured pa-
tients and in children requiring endotra-
cheal intubation. 
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 Other avenues of potential benefit but 
which have been the subject of fewer 
studies include the treatment of convul-
sive seizures, severe hypoglycemia and 
opioid intoxication; rapid screening of 
stroke patients; pain relief; and agitation 
management. 

This report provides an overview of medical 
literature with varying degrees of methodo-
logical rigour in a field that is not very 
conducive to conducting randomized clinical 
trials. The reasons for this are twofold: 
1) ALS is generally considered a standard of 
care in the settings where they are in place; 
and 2) obtaining informed consent is a factor 
that is becoming increasingly restrictive.  
Moreover, existing organizational models do 
not always lend themselves well to random-
ized clinical trials, an experimental design 

that is better suited to the study of single 
interventions. Other more appropriate types 
of experimental design have not yet been 
widely adopted by EMS researchers. Pri-
mary evidence therefore comes from non-
randomized comparative studies. The forth-
coming publication of the complete results 
obtained for all the cohorts in OPALS phase 
III, along with a cost-benefit analysis of pre-
hospital ALS care, might provide other 
answers to questions that have been left in 
abeyance thus far. The fact remains that, 
despite its importance and particularly rigor-
ous methodology, the OPALS study will 
still not be able to determine with any 
accuracy which part of advanced life support 
(procedures or medications) will prove to be 
of benefit.  

 



 41 

 
6  FIELD EVALUATION OF ADVANCED LIFE SUPPORT 

AT URGENCES-SANTÉ  

The infrastructure built by Urgences-santé is 
more highly developed than that found 
elsewhere in Québec. This organization has 
its own training centre, electronic databases 
on its clients and interventions, medical 
control and quality-assurance mechanisms. 
As such, Urgences-santé has been able to 
produce a number of analyses that have 
served to describe its client profile and to 
assess how it handles trauma-patient 
referrals. It was also the first to report to the 
Collège des médecins du Québec on its 
performance with semi-automated defibrilla-
tion and the Combitube. 

Over the past twenty years, Urgences-santé 
has participated in several research projects 
culminating in publications, chiefly in 
trauma care [Liberman et al., 2003; 
Sampalis et al., 1999] and in cardiopulmon-
ary resuscitation [Liberman et al., 1999; 
Lavoie, 1998]. Most of these studies 
[Liberman et al., 2004a; 2003; Sampalis et 
al., 1998; 1997; 1996; 1995; 1994; 1993; 
1992] compared the outcomes of ALS and 
BLS care. Twelve other research projects 
are currently underway, although at different 
stages of development.37 This research is 
mainly geared to evaluating the impact of 
having introduced (a) a symptom-relief pro-
gram, (b) 12-lead ECGs performed by 
EMTs, and (c) devices that monitor endo-
tracheal tube position (esophageal detector 
device and capnometry).  

When the research project on the ALS care 
delivered by a cohort of EMTs was launched 
in the fall of 2001, Urgences-santé already 
had a research-oriented environment; and 
when it subsequently decided to evaluate 
this ALS project, it had prior experience in 
EMT training and in evaluating the quality 
of such procedures. An external advisory 

                                                      
37. Eli Segal, MD, Research Co-ordinator, Module de 
recherche, and Gisèle Ouimet, Research Consultant, Module 
de l’assurance de la qualité et de la formation clinique, 
Urgences-santé, personal communication, March 7, 2005. 

committee composed of members of the 
MSSS and the Collège des médecins du 
Québec was set up to observe the conduct of 
the field evaluation. 

6.1 INITIAL PROJECT 

Initially, the project was to study five ALS 
protocols: 1) endotracheal intubation; 2) use 
of Magill forceps to clear obstructed air-
ways; 3) administration of vasopressin and 
amiodarone in the case of shockable cardiac 
arrhythmias; 4) administration of epineph-
rine and atropine in the case of shock-
resistant cardiac arrhythmias; and 5) intrave-
nous administration of dextrose in the case 
of severe hypoglycemia.  

An evaluation project was submitted by an 
external consulting firm and approved by the 
advisory committee in April 2002.  

The five ALS protocols were an integral part 
of the Regulation respecting the professional 
activities that may be engaged in within the 
framework of pre-hospital emergency ser-
vices, adopted under Québec’s Professional 
Code [Office des professions du Québec, 
2003]. The research objective was therefore 
not to assess experimental care but to evalu-
ate patient-care innovations in the field. 
Consequently, the project was not subject to 
the ethical rules governing research projects, 
and the need to obtain the study subjects’ 
informed consent was also waived.  

The project was to take place in four phases: 

Phase I:  Participant selection and didactic 
training (12 weeks). 

Phase II:  Practical training on a simulator 
manikin (12 weeks). 

Phase III:  Advanced life support proce-
dures performed in the field by 
EMTs under direct physician su-
pervision (6 months). 
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Phase IV:  Advanced life support proce-
dures performed by the EMTs 
under on-line medical supervi-
sion. 

In an effort to adhere to the instructor-
participant ratio in the didactic training ses-
sions (phase I), to optimize each parti-
cipant’s use of the simulator manikin (phase 
II) and to offer participants sufficient 
exposure to clinical training under direct 
physician supervision (phase III), it was 
decided that a cohort of twenty EMTs would 
be the maximum group size. Training time 
was determined on the basis of models from 
other Canadian provinces, most of which 
offer a six-month didactic-training period. 
The clinical tutorial generally lasts from 
three to six months. Given an average 20-
week field internship with clinical tutorial, it 
was estimated that each ALS crew of two 
EMTs could respond to roughly 200 calls, or 
100 per EMT.  

Urgences-santé uses Advanced Medical Pri-
ority Dispatch System (AMPDS) protocols 
and a computer-assisted dispatch system that 
helps determine the crew’s estimated time of 
arrival. Prior data served to identify 30 call 
categories which in the past had most often 
required ALS care from Urgences-santé 
physicians.  

The field evaluation was based on a quasi-
experimental design. All the users corre-
sponding to these 30 call categories were to 
be included in a prospective cohort that 
would have constituted the study population. 
The EMTs trained in ALS were to be 
assigned to these calls provided that their 
estimated time of arrival were within 
12 minutes; otherwise, the central dispatcher 
would assign the usual BLS crew. The 
results obtained by the EMTs trained in ALS 
were to be compared with those of EMTs 
without such training, according to an 
intention-to-treat analysis. The study period 
was to take place during phase IV of the 
program and was to be spread out over one 
year. Each EMT trained in ALS was to team  
up with an EMT without this training, which 
would have provided a sufficient number of

cases for all the protocols to be evaluated, 
except for the use of Magill forceps, which 
is too rare of an event. 

During the project, however, changes were 
made to the Urgences-santé ALS program. 
These changes resulted in 1) a delay in the 
overall project; 2) the introduction of a six-
month phase III-A during which ALS pro-
cedures were to be performed in the field by 
physicians observed by the EMTs (the initial 
phase III became phase III-B); 3) the 
requirement that two EMTs trained in ALS 
be present at all times; 4) the elimination of 
phase IV of the project; and 5) the impossi-
bility of assigning crews by call category. 
Consequently, the exposure of the eighteen 
EMTs trained to apply ALS protocols was 
much more limited than originally antici-
pated, and the original study design of the 
research project had to be abandoned.  

6.2 ACTUAL PROJECT 

The eighteen EMTs (two of the original 
twenty had dropped out) attended didactic 
ALS training (phase I) from September to 
December 2001, and practical training on an 
enhanced simulator manikin (phase II) in the 
spring of 2001. 

The clinical tutorial lasted from April 2002 
to December 2003. During that time, ALS 
was taught either by physicians (phase III-A, 
April 2002 to June 2003) or by one of the 
EMTs under direct physician supervision 
(phase III-B, from June to December 2003). 
On board each vehicle were a physician and 
one or two EMTs trained in ALS. These 
crews were not assigned according to 
Urgences-santé’s routine dispatch protocols. 
Rather, they operated by self-assignment: 
the crew covering the call area checked the 
on-board terminal for the dispatch location 
and summary data (age, sex, call category) 
of each assignment. The physician on board 
would judge which calls the ALS crew 
would respond to.  

A quality-assurance report on the protocols, 
the training and the safety of the ALS 
procedures was submitted by Urgences-
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santé to the Collège des médecins du 
Québec and to the MSSS in February 2004 
[Urgences-santé et al., 2003]. 

The research report prepared by the 
consulting firm [Urgences-santé, 2004] was 
released in August 2004. It was based on a 
comparison of two prospective cohorts: one 
consisting of patients treated by a physician 
or an EMT trained in ALS, and the other of 
patients treated exclusively by EMTs with-
out ALS training. Four outcome measures 
were evaluated: 1) conversion of any abnor-
mal heart rhythm to one that was defibril-
lated; 2) return of spontaneous circulation in 
the pre-hospital setting; 3) admission to hos-
pital; and 4) survival to hospital discharge. 

6.3 OBSERVED RESULTS 

6.3.1 Quality and safety of the  
advanced life support procedures 
provided by the emergency medical 
technicians 

Urgences-santé set up a quality-assurance 
program applied by the physicians who were 
part of the ALS crews [Urgences-santé  
et al., 2003]. During the 26 weeks that 
phase III-B lasted, the observed primary 
outcomes were the following: 

 92% of procedures without protocol 
deviation and 98% without major devia-
tion (i.e., those that could have affected 
patient outcomes); 

 an endotracheal-intubation success rate 
of 78% (the objective was 80%); 

 only three patients had obstructed air-
ways that needed clearing; 

 93% of procedures without major pro-
tocol deviation in the case of shockable 
arrhythmias, with an average of one case 
per EMT every five weeks; 

 97% of procedures without major pro-
tocol deviation in the case of shock-
resistant cardiac arrhythmias, with an 
average of one case per EMT every two 
weeks; 

 100% of procedures without major pro-
tocol deviation in the case of hypogly-
cemia, with an average of one case per 
EMT every nine weeks. 

6.3.2 Impact of advanced life support 
on cardiac arrest 

Owing to the small number of cardiac events 
to be examined for the ALS impact study, 
only the cardiac-arrest results were ana-
lyzed, and the results from phases III-A and 
III-B were combined. A total of 1878 car-
diac-arrest cases were analyzed, and ALS 
was available on site for 465 (24.8%) of 
these cases.  

Two groups (patients treated with or without 
ALS care) were compared in relation to 
variables known to affect outcomes. Age, 
sex, bystander CPR and initial heart rate 
were well matched in both groups. A few 
more cardiac arrests were witnessed by 
Urgences-santé EMTs without ALS train-
ing, but there were fewer bystander-
witnessed cases. Treatment times were obvi-
ously shorter with BLS than with ALS care. 
These factors are known to affect outcomes, 
and their potential impact was controlled for 
during analysis to eliminate all differences 
between the two groups. 

Advanced life support care proved to be 
beneficial for two outcome indicators: 1) It 
increased the proportion of patients who 
went from a shock-resistant to a shockable 
rhythm (8.7% with ALS vs 3.6% with BLS; 
p < 0.001); and 2) it increased the proportion 
of patients who experienced a return of 
spontaneous circulation before hospital 
arrival (21.1% vs 8.5%; p < 0.001). Nev-
ertheless, ALS affected neither the propor-
tion of hospitalized patients (11.8% vs 
13.3%; p = 0.472) nor the rates of survival 
to hospital discharge (3.0% vs 4.2%; 
p = 0.331). Even after the results were 
adjusted for other variables, the conclusions 
remained the same. 
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Overall, these study results match those 
obtained in the Ontario OPALS study and 
are consistent with those documented in the 
literature. This means that, in the case of 
cardiac arrest, ALS seems to provide better 

very short-term results (e.g., increased return 
of spontaneous circulation) but does not lead 
to improved survival to hospital discharge 
compared with BLS care.  
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7  ANALYTICAL FRAMEWORK FOR INTERPRETING 

THE SYSTEMATIC REVIEW IN LIGHT OF THE  
QUÉBEC CONTEXT  

The effectiveness of pre-hospital EMS sys-
tems is based on the principle that medical 
care must be administered as quickly as 
possible if it is to be effective. In the case of 
trauma, ALS seems to be effective only 
when provided in the hospital setting. The 
aim then is to help patients reach that care as 
rapidly as possible. In this situation, except 
under special circumstances, the transporta-
tion of trauma patients should not be 
delayed by pre-hospital ALS interventions. 
Several studies have shown that transporta-
tion delays caused by ALS care increase 
mortality. 

We have seen that in the case of cardiac 
arrest, ALS does not add significant benefits 
after optimization of defibrillation delays. In 
this situation, pre-hospital ALS care theore-
tically corresponds to in-hospital ALS care. 
Such results may raise doubts about the 
effectiveness of ALS care in hospitals. It is 
possible, however, that practice conditions 
differ in the two settings. 

In an evidence-based approach, it is impor-
tant to take into account contextual variables 
before research results can be extrapolated 
to other pre-hospital EMS systems, whether 
from region to region or country to country 
[MacFarlane, 2003; MacFarlane and Benn, 
2003]. These contextual variables were 
addressed in the Dicaire report [MSSS, 
2000]. Figure 2 on the following page pro-
vides a schematic diagram illustrating a set 
of factors likely to influence the technical 
effectiveness of the care provided for a 
particular clinical problem. 

For example, OPALS phase III results show 
that a range of ALS procedures may reduce 
mortality in patients suffering cardiac chest 
pain [Stiell et al., 2003b]. The section in this 
report that analyzes these study results 
describes its interpretation limitations. These  
 

results are nevertheless very interesting, and 
their validity for Québec deserves careful 
scrutiny. 

The OPALS study covers a series of urban 
and suburban pre-hospital EMS systems. 
Considering the longer transit times in rural 
areas, these systems may be more effective 
in urban and suburban rather than rural 
locales. Call volumes, which are most likely 
lower in rural areas, would tend to limit 
practitioners’ practical exposure and thus 
their skill retention. This makes continuing-
education and quality-assurance programs 
even more important there than in urban 
areas. Information systems are the corner-
stones of quality-assurance programs. These 
systems are not highly developed in the 
areas outside the one covered by Urgences-
santé.38 If ALS is to be introduced, a factor 
to be taken into account is the capability of 
setting up quality-assurance and continuing-
education programs tailored to each region. 

                                                      
38. Daniel Lefrançois, MD, Medical Director, Direction 
adjointe des services préhospitaliers d’urgence, Ministère de 
la Santé et des Services sociaux, December 2004 and 
January, 2005, and Wayne Smith, MD, Medical Director, 
Services préhospitaliers d’urgence, Agence de développe-
ment de réseaux locaux de services de santé et de services 
sociaux de l’Estrie, personal communication, January 25, 
2005. 
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FIGURE 2 

 
 

Figure 2 Contextual factors that influence the effectiveness of pre-hospital advanced life support care: 
Cardiac chest pain 

 
 
 
 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 
According to the analysis in this report of 
the effectiveness of ALS for cardiac pro-
blems other than cardiac arrest, transferring 
certain patients to a tertiary-care centre 
rather than to the nearest hospital seems a 
promising avenue for reducing mortality due 
to myocardial infarction. Toward the end of 
OPALS phase III, some of the patients 
requiring ALS care were being transported 
directly to tertiary-care centres.39 The small 
number of these patients makes it unlikely 
that this practice will modify the overall 
effectiveness measure, but it is a variable 
that must be considered in introducing ALS 
in other contexts.  

 
                                                      
39. Ian Stiell, MD, Senior Scientist, Clinical Epidemiology 
Unit, Loeb Health Research Institute, and principal investiga-
tor, OPALS study, Ottawa, Ontario, telephone communica-
tion, January 25, 2005.  

 

 

 

 

 

 

 

 

 

 

 

 

 
The study interventions examined were 
administration of sublingual nitroglycerine 
(70%) and oral aspirin (67%). All the other 
medications were each administered to less 
than 10% of the patients, and it is unlikely 
that they were responsible for achieved out-
comes. This ALS procedures apparently led 
to a decrease in overall mortality (from 4.3% 
to 3.2%) and in the mortality of patients 
with acute myocardial infarction (from 
13.1% to 8.5%)40 [Stiell et al., 2003a].  

According to several experts, it is astonish-
ing to observe such a major reduction stem-
ming primarily from the use of aspirin and 

                                                      
40. The figures cited here on the use of these medications and 
on mortality differ somewhat from those in the abstract 
published in 2003. They correspond to the latest available 
analyses presented in January 2005. (Dr. Daniel Spaite’s 
presentation to the National Association of EMS Physicians, 
January 14, 2005). 
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sublingual nitroglycerine. It seems likely 
that part of the benefit from ALS care docu-
mented in this study is due to the general 
effect that ALS training may have on 
clinical judgement.41 In fact, better clinical 
judgement may enhance compliance with 
protocols and communication with the base 
hospital. These are hypotheses that will need 
to be validated by specific studies. In 
Québec, aspirin and sublingual nitroglycer-
ine are already part of BLS protocols, which 
will be fully in use by 2006 (see the Health 
Minister’s request in Appendix A). It is 
therefore difficult, if not impossible, to 
extrapolate OPALS cardiac chest pain 
results to Québec since the most commonly 
used medications are already or soon to be 
part of BLS services, and this is valid even if 
the full range of contextual factors shown in 
Figure 2 are disregarded. 

                                                      
41. Ian Stiell, MD, Senior Scientist, Clinical Epidemiology 
Unit, Loeb Health Research Institute, and Brian Schwartz, 
MD, Director, Sunnybrook-Osler Centre for Prehospital 
Care, Toronto, and President, Canadian Relations Ad Hoc 
Committee, National Association of EMS Physicians (U.S.), 
personal communication. 

According to the OPALS phase III results 
on reduced mortality in patients with 
respiratory problems, the decrease in 
mortality rates of patients with congestive 
heart failure is statistically significant (from 
15.1% to 11.0%). Treatments included sal-
butamol (47%), furosemide (33%) and nitro-
glycerine (18%). The use of the other medi-
cations each accounted for less than 5% 
[Stiell et al., 2002].  

These medications are not part of current 
BLS protocols in Québec. These preliminary 
results are highly significant, and their vali-
dity for Québec must be interpreted in light 
of the full range of contextual factors shown 
in Figure 2. 
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 8 DISCUSSION  

 
In his request, the Minister of Health and 
Social Services asked that the report 
prepared by AETMIS address the following 
issues: a) the safety of ALS procedures 
applied in North American pre-hospital 
EMS systems; b) the effectiveness and cost-
effectiveness of the practices that these 
systems offer target populations; c) the role 
of performance in the chain of survival as a 
factor independent of the medical proce-
dures performed by EMTs trained in ALS or 
advanced care paramedics; and d) the 
optimal path for developing pre-hospital 
services in Québec, taking into account the 
importance to be given to each of the links 
in the chain of survival within the context of 
the system’s overall efficiency with respect 
to the entire population (see Appendix A). 

8.1 EVIDENCE-BASED RESULTS 

In a system such as the one in Ontario where 
early defibrillation is performed by EMTs, 
the addition of ALS care does not improve 
patient survival. The same may be said of 
hospitals, given that there is no scientific 
evidence that the medications included in 
ALS protocols effectively improve survival 
from cardiac arrest.  

Recent evidence confirms the importance of 
performance in the chain of survival in the 
case of cardiac arrest. The OPALS study is 
the largest and one of the most rigorous 
studies ever undertaken on the additional 
benefits of ALS compared with BLS, inclu-
ding early defibrillation in victims of cardiac 
arrest. That study clearly establishes that 
basic CPR and early defibrillation perfor-
med by first responders or EMTs signifi-
cantly improve the survival of these patients. 
In a system such as the one in Ontario where 
early defibrillation is performed by EMTs, 
the addition of ALS care does not improve 
patient survival. This study concludes on the 
importance of training the general public in 

CPR and of early defibrillation performed 
by first responders [Stiell et al., 2004].  

Despite the mitigated results of ALS care for 
cardiac-arrest patients, several factors must 
be taken into consideration in the overall 
assessment of its benefit. There is a theoreti-
cal advantage to administering ALS medica-
tions as early as possible, which means in 
the pre-hospital setting. Out-of-hospital ter-
mination of resuscitative manoeuvres, under 
certain conditions [Bailey et al., 2000], 
serves to avoid the needless risks involved 
in ambulance runs with sirens and flashing 
lights [Colwell et al., 1999]. Finally, as 
already mentioned, there is no evidence that 
in-hospital ALS care improves patient sur-
vival from cardiac arrest. 

A systematic review of current evidence 
indicates that the transportation of trauma 
patients should not be delayed by pre-
hospital ALS interventions. Québec’s plan-
ning approach for pre-hospital services gave 
priority to developing the chain of survival 
as opposed to advanced pre-hospital medical 
care. This policy direction has enabled us to 
avoid duplicating the situation seen in many 
places where advanced trauma life support is 
still offered despite the relatively clear 
scientific verdict regarding its futility, if not 
its negative impact on survival. 

Few pediatric studies have investigated the 
effectiveness of pediatric advanced life sup-
port (PALS) chiefly because of the relatively 
small number of children requiring emer-
gency care. Endotracheal intubation is an 
exception, however. A randomized trial 
indicates that endotracheal intubation is 
difficult, if not dangerous, when it is part of 
ALS care administered by paramedics. Since 
the release of that study, several pre-hospital 
systems have halted that practice with 
children.  

The overall body of evidence analyzed in 
this report also supports the conclusions 
reached in the Dicaire report, such that it is 
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not recommended to make the full spectrum 
of ALS care available in Québec’s pre-
hospital system [MSSS, 2000, 172–3]. The 
decision to introduce the entire range of 
ALS procedures as defined in the National 
Occupational Competency Profiles (NOCP) 
could nevertheless be driven by considera-
tions such as workforce mobility and stan-
dardization or by the possibility of taking 
part in multicentre research studies on the 
effectiveness of these standards. That deci-
sion, however, is not at this moment sup-
ported by scientific evidence. 

A certain number of interventions, espe-
cially in the case of cardiac problems (other 
than cardiac arrest) and respiratory distress, 
have significant potential for reducing 
mortality and morbidity. For example, in 
OPALS phase III, in-hospital mortality of 
patients with congestive heart failure fell 
from 15.1% to 11.0%, a relative reduction of 
27.2%. These results have so far been 
released only in the form of abstracts. 
Congestive heart failure was the in-hospital 
diagnosis for 16.9% of the 8157 patients 
transported for respiratory distress [Spaite, 
2005]. According to Urgences-santé data, 
11.1% of all the patients it transported in 
2003 had respiratory problems, as assessed 
by the EMTs, representing a total of 
16 366 patients.42 A certain number of 
deaths could be avoided, but this number 
can be estimated only within pilot projects 
on the use of ALS to treat respiratory 
distress in the context of Québec’s pre-
hospital emergency services. 

An important factor to consider is how the 
training of practitioners performing a given 
technical procedure affects results. Accord-
ing to expert opinion, training plays a deci-
sive role not only in applying protocols 
correctly but also in developing clinical 
judgement. As demonstrated in a U.S. field 
trial, the addition of an ALS protocol (endo-
tracheal intubation) to the scope of practice 
of a group of basic EMTs did not allow 
them to achieve the same performance level 

                                                      
42. Gisèle Ouimet, Research Consultant, Module de l’assu-
rance de la qualité et de la formation clinique, Urgences-
santé, personal communication, February 10, 2005. 

reached by advanced care paramedics [Sayre 
et al., 1998]. The standards spelled out in the 
NOCP for paramedic practitioners propose  
a consistent model of fundamental knowl-
edge corresponding to the different levels of 
occupational competency (see Chapter 3) 
[PAC, 2001]. 

8.2 FIELD EVALUATION  
RESULTS  

The concept of advanced life support is 
variable and constantly evolving. Each 
country, if not each region, has its own defi-
nition. New procedures are regularly added 
to ALS care, while others shift from ALS to 
BLS care. As mentioned previously, the 
Combitube is a good example of a procedure 
that is routinely used in Québec as part of 
pre-hospital BLS care, while it is an ALS 
procedure elsewhere in North America. 
Establishing intravenous access to adminis-
ter dextrose to hypoglycemic patients is 
another ALS procedure that is now part of 
BLS care in Alberta and in some regions of 
Ontario.43  

Over the past few years, Québec has made a 
sustained effort to extend the chain of 
survival throughout its jurisdiction in a bid 
to limit regional inequities insofar as 
possible. That effort seems to have put 
Québec one step ahead of several other 
Canadian provinces. The 9-1-1 system is 
now operational in virtually all inhabited 
regions. Semi-automated external monitor-
defibrillators and the Combitube have also 
been introduced throughout the province. A 
symptom-relief program, including epineph-
rine, salbutamol, glucagon, nitroglycerine 
and aspirin, is already in place in several 
regions and available in particular to all 
Urgences-santé EMTs. Over the next 
eighteen months, Québec will have achieved 
throughout its jurisdiction a practice level 
that corresponds to the Canadian profile of 
                                                      
43. Robert Burgess, ACP, AEMCA, Senior Manager, Divi-
sion of Prehospital Care, Sunnybrook-Osler Centre for Pre-
hospital Care, Toronto, Ontario, and Claude Desrosiers, Co-
ordinator, Module de l’assurance de la qualité et de la for-
mation clinique, Urgences-santé, personal communication, 
February 2005. 
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“primary care paramedic” [MSSS, 2004]. 
These achievements rank Québec among the 
best North American systems with regard to 
the breadth of available BLS care. 

As far as training is concerned, the program 
currently being offered to new EMTs does 
not entirely match the requirements set out 
in the NOCP. In actual fact, however, the 
practice level of these EMTs will correspond 
to the PCP competency profile, even though 
their training doe not correspond to the 
Canadian benchmark, the NOCP. The basic 
training time of currently employed EMTs 
in Québec varies on the whole from 150 to 
945 hours, although the MSSS information 
systems do not provide details on these dif-
ferences in training.44 Continuing-education 
initiatives have made it possible to put 
different BLS protocols into practice. Since 
new BLS procedures are expected to emerge 
over the next few years, this differing initial 
training may place limits on the existing sys-
tem. Enhancing EMTs’ foundation knowl-
edge could in itself be advantageous in the 
short term. 

The Montréal region nevertheless has the 
only pre-hospital EMS system offering ALS 
care as part of a pilot project (described in 
Chapter 6). This project involves the provi-
sion of advanced life support by 18 specially 
trained EMTs working under direct physi-
cian supervision.  

While other Canadian provinces have opted 
to develop both BLS and ALS care, Québec 
has made rapid strides in expanding not only 
the scope but also the geographic range of 
BLS care. In fact, only Québec makes 
Combitube intubation routinely available as 
part of the BLS care it offers. The Dicaire 
report recommended not to make the full 
panoply of ALS care available in Québec’s 
pre-hospital system [MSSS, 2000, 172–3] 
but to conduct field evaluations within 
structured, time-limited pilot projects under  
 

                                                      
44. Daniel Lefrançois, MD, Medical Director, Direction 
adjointe des services préhospitaliers d’urgence, Ministère de 
la Santé et des Services sociaux, e-mail communication, 
January 19, 2005. 

the supervision of the MSSS with the 
purpose of showing that ALS care offers 
clinical added value in terms of mortality 
and morbidity [MSSS, 2000].  

Chapter 6 describes the field evaluation of 
the ALS project run by Urgences-santé, in 
accordance with the recommendations of the 
Dicaire report. This project could not be 
carried out as planned. Owing to a series of 
modifications to the ALS project, the 
exposure of the EMTs trained to apply ALS 
protocols was much more limited than 
anticipated, and as a result, the original 
study design had to be abandoned. It is 
beyond the scope of this report to examine 
the decision process that led to the various 
changes. Some of these decisions were 
examined as part of an MSSS administrative 
inquiry [2005]. Even though the project was 
not able to evaluate the effectiveness of the 
five protocols, it did allow eighteen EMTs, 
including six supervisors, to achieve the 
Canadian competency profile of advanced 
care paramedic. In addition, the quality-
assurance program provided a satisfactory 
objective measure of the safety of these 
protocols. 

Lastly, the training structure built by 
Urgences-santé may again be put to good 
use in response to future needs. Under an 
established regime and operating seven days 
a week, the training system could produce at 
the most two cohorts per year for a 
maximum of 20 participants per cohort, 
totalling 40 per year.45 

8.3 ASSESSMENT LIMITATIONS 

In line with the most current approaches 
today, this assessment relies on an evidence-
based model that includes both scientific 
evidence and contextual information, as 
stated in the introduction. 

                                                      
45. Marcel Boucher, MD, Director, Services professionnels et 
de l’assurance de la qualité, Corporation d’urgences-santé, 
personal communication, March 3, 2005. 
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8.3.1 Scientific evidence 

Several difficulties in the area of scientific 
evidence were encountered in this assess-
ment, and a fair number of them were 
directly linked to the field of pre-hospital 
care. Four deserve mention: 1) the limited 
amount of evidence capable of yielding 
answers to all the Health Minister’s ques-
tions; 2) the difficulty in isolating the 
effectiveness of ALS procedures; 3) the 
unsuitability of the effectiveness indicators 
measured in the studies examined; and 
4) the lack of relevant economic evidence. 

This assessment is based on a compre-
hensive literature search on the impact of 
pre-hospital ALS care. It must be admitted, 
however, that this field is particularly devoid 
of high-quality research. In fact, the most 
important and significant evidence for 
Québec stems from studies which results are 
available only as as scientific conference 
presentations and published abstracts. This 
refers in particular to the OPALS study, 
judged to be of high quality, although the 
transferability of the results (external vali-
dity) to Québec remains somewhat unclear 
for the reasons cited in Chapter 7. It needs to 
be recognized that the lack of evidence of 
the efficacy of the interventions does not 
mean that they are completely ineffective. 

In evaluating the effectiveness of pre-
hospital interventions, it is important to bear 
in mind that they are most often followed by 
clinical procedures performed in the emer-
gency department, if not in the hospital 
itself, by other practitioners. As a result, any 
appraisal of the impact of this care is 
complicated by the fact that it must be 
linked to a cascade of medical or other 
procedures that follow pre-hospital care and 
whose effectiveness may or may not have 
been demonstrated. We naturally did our 
best to extract pre-hospital ALS procedures 
linked to in-hospital procedures, as well as 
their respective effectiveness, but this was 
not always possible. Some of the ALS 
procedures performed in hospital emergency 
departments are not supported by evidence. 
This situation, while not unique to the field 
of pre-hospital ALS care, must be taken into 

account and translated by selecting 
indicators capable of adequately measuring 
the effectiveness of the interventions in 
question. 

The issue of effectiveness indicators is of 
vital importance in this context. In the case 
of cardiac arrest, for example, the actual 
effectiveness of pre-hospital measures is 
most often judged by the rate of survival to 
hospital discharge. Indicators prior to hos-
pital discharge, such as post-treatment return 
of spontaneous circulation or rate of hos-
pitalizations, are in fact more direct meas-
ures of pre-hospital care. Findings that show 
a rise in the proportion of patients experi-
encing a return of spontaneous circulation or 
in hospitalization rates following ALS care 
indicate that the treatment had positive 
effects. Admittedly, that in itself is not 
enough to prove the effectiveness of ALS 
care. That is why some EMS experts argue 
in favour of using intermediate outcome 
measures believed to be more appropriate, 
such as survival at 24 hours. The debate on 
outcome measures in pre-hospital emer-
gency care is much broader than this, applies 
to overall health problems encountered in 
the pre-hospital environment, and has 
recently galvanized EMS researchers. They 
contend that the outcome measures that 
influence decisions on the organization of 
pre-hospital services are predominantly tied 
to mortality; and yet pre-hospital care covers 
a wide spectrum of services that produce a 
more diversified range of results that must 
be measured by suitable indicators [Oster-
walder, 2004; MacFarlane and Benn, 2003; 
Maio et al., 1999]. For that reason, the U.S. 
group Emergency Medical Services Out-
come Project refers to a range of outcomes 
divided into six categories: 1) improving 
survival; 2) reducing impaired physiology; 
3) limiting disability; 4) alleviating discom-
fort such as pain, nausea and shortness of 
breath; 5) ensuring satisfaction with services 
rendered; and 6) ensuring cost-effectiveness. 
These endpoints are called the “6 Ds” of 
patient outcome: death, disease, disability, 
discomfort, dissatisfaction and destitution 
[Maio et al., 1999].  
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Given the paucity of economic evidence, it 
was not possible to produce analyses 
establishing the cost-effectiveness of differ-
ent scenarios for developing pre-hospital 
services in Québec. These kinds of analyses 
depend on the quality of the evidence avail-
able not only on each link in the chain of 
survival but also on a set of procedures 
called advanced life support, and on ranges 
of procedures applicable to specific clinical 
problems or specific populations. Moreover, 
the lack of effective information systems in 
most parts of Québec is in itself a non-trivial 
limiting factor. 

8.3.2 Contextual information 

The time allowed to produce this assessment 
was limited by the urgency of the situation. 
As a result, we were unable to follow a 
structured and systematic approach to 
consulting key informants in the field, and to 
include a section documenting the results of 
that inquiry. We were able, however, to 
consult a number of selected EMS experts. 
We did so to gain a clearer picture of the 
context in which pre-hospital emergency 
care is practised in Québec, Canada and 
around the world. The experts we consulted 
were mostly practitioners in the pre-hospital 
and hospital environments (emergency phy-
sicians, EMTs, paramedics); medical direc-
tors of pre-hospital emergency services or of 
hospital emergency departments; regional 
and provincial co-ordinators of pre-hospital 
emergency services; and EMS researchers 
and clinical methodology experts. Although 
not entirely representative, these expert 
consultations allowed us to refine our 
recommendations so that they should be as 
realistic and accurate as possible in light of 
Québec’s context and the field of pre-
hospital care.  

 

8.4 RESEARCH AVENUES  

Current scientific evidence does not at this 
time allow us to point to an optimal route for 
developing pre-hospital services in Québec 
within the context of the system’s overall 
efficiency. The evidence that is available 
does shed certain light on avenues for 
developing the chain of survival and pre-
hospital ALS care. 

The ability to make rational decisions about 
introducing ALS care requires well-
established evidence of the efficacy and 
safety of the procedures involved. Rapidly 
evolving evidence of the effectiveness of in-
hospital ALS techniques exerts pressure to 
use them in the pre-hospital setting. Discus-
sions on the limitations of the OPALS study 
(chiefly the substudy on cardiac chest pain) 
clearly show that, in light of Québec’s 
current context, there is a need to invest in 
major evaluative research initiatives if we 
want to introduce new procedures capable of 
improving pre-hospital care while maximiz-
ing its impact on the health of the entire 
Québec population. Such initiatives require 
that resources be earmarked for research in 
this field and also that several dozens of 
additional EMTs be trained in ALS, so that 
we might attain the exposure required to 
produce a statistical analysis of research 
outcomes and thus contribute to increasing 
the evidence needed to make planning 
decisions about the pre-hospital EMS 
system.  

These resources cannot yield expected out-
comes unless a certain number of conditions 
are met. Experience shows that training 
levels must be upgraded so that EMTs can 
master the new procedures that will be 
added to current BLS services. This 
additional training would also allow them to 
take part in research projects on BLS care.46 
Other key conditions for the success of this 
evaluative research include dynamic medical 

                                                      
46. Marcel Boucher, MD, Director, Services professionnels et 
de l’assurance de la qualité, Corporation d’urgences-santé, 
and Wayne Smith, MD, Medical Director, Services préhos-
pitaliers d’urgence, Agence de développement de réseaux 
locaux de services de santé et de services sociaux de l’Estrie, 
personal communication. 
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supervision provided by physicians with 
expertise in emergency care, and the avail-
ability of effective information systems. 
Urgences-santé seems in many respects to 
be the ideal place to conduct field evalua-
tions of new ALS techniques. Given the 
importance of organizational context in the 
provision of pre-hospital care in each of 
Québec’s regions, it will also be necessary 
to sustain research efforts in both urban and 
rural settings.  

The Dicaire report pointed out that the 
organization of pre-hospital services was 
entering a transitional phase toward an 
explicit evidence-based model [MSSS, 
2000, 172–3]. In fact, the development of 
Québec’s pre-hospital emergency systems 
was spearheaded by an expert committee 
that had worked without the benefit of a 
structured analysis of scientific evidence. 
What is more, there is often no evidence in  

support of certain procedures even though 
they may have great potential for reducing 
mortality and morbidity. A good example of 
this is the Combitube, which is now part of 
pre-hospital BLS care in Québec. Decisions 
on developing pre-hospital ALS care must 
strike a balance between scientific uncer-
tainties and the advisability of introducing 
highly promising medical treatments. 

It would seem advisable to pursue the 
transition that is already underway in the 
organization of pre-hospital services 
(especially with respect to introducing new 
BLS and ALS services) toward an explicit 
evidence-based model, as mentioned in the 
Dicaire report [MSSS, 2000, 172–3]. A firm 
determination to pursue this transition would 
increase the system’s overall effectiveness 
and would place Québec at the forefront of 
such initiatives on an international scale.  
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9 CONCLUSIONS AND RECOMMENDATIONS  

In his request, the Minister of Health and 
Social Services asked that the report pre-
pared by AETMIS address four issues:  

 the safety of the advanced life support 
(ALS) procedures applied in North Ameri-
can pre-hospital emergency medical ser-
vices (EMS) systems; 

 the effectiveness and efficiency of the 
practices that these systems offer target 
populations; 

 the role of performance in the chain of 
survival as a factor independent of the 
medical procedures performed by EMTs 
trained in ALS or advanced care para-
medics; and 

 the optimal path for developing pre-
hospital services in Québec, taking into 
account the importance to be given to each 
of the links in the chain of survival within 
the context of the system’s overall  
efficiency with respect to the entire 
population. 

 
This assessment is based on a review of 
relevant scientific literature and an analysis 
of developments in pre-hospital care, inter-
nationally, in Canada and in Québec, includ-
ing their advanced life support training 
programs and practices. 

Examination of the scientific evidence of the 
efficacy and safety of advanced life support 
led to four major findings:  

 There is currently not enough solid evi-
dence to support the widespread routine 
use of an advanced life support program 
throughout Québec.  

 Preliminary evidence shows that advanced 
life support could be beneficial, especially 
in the case of respiratory distress or 
cardiac chest pain. 

 The limited evidence that is available 
indicates that advanced life support is 
neither beneficial nor detrimental in terms 
of mortality or morbidity in patients 
experiencing non-traumatic cardiac arrest, 

yet the hypothesis that it might be benefi-
cial in reducing morbidity and mortality 
has not yet been set aside and deserves 
further research.  

 Evidence indicates that advanced life 
support is associated with adverse effects 
in certain circumstances, mainly the pre-
hospital endotracheal intubation of young 
children and trauma management in 
general. 

This evidence, combined with field data  
and contextual information, leads us to 
recommend that Québec should follow  
a reasoned approach to introducing 
pre-hospital advanced life support. This 
approach should be based on the vision of 
making optimal use of both the full range  
of pre-hospital services and the various links 
in the chain of survival. It is therefore 
recommended that specific measures be 
taken to expand advanced life support and to 
optimize pre-hospital basic life support, 
including cardiopulmonary resuscitation and 
cardiac defibrillation. It would also be advis-
able to implement measures of a more 
general nature that affect both basic and 
advanced life support care in the pre-
hospital setting.  

 
Reasoned approach to introducing  
pre-hospital advanced life support  
 
The adoption of a reasoned approach to 
introducing pre-hospital advanced life sup-
port will respond to two issues linked to its 
implementation in Québec. The first issue 
concerns giving consideration to the scien-
tific evidence and information gathered 
during this analysis. Our assessment shows 
that pre-hospital advanced life support care 
is a field particularly devoid of high-quality 
research. Yet, in spite of this lack of evi-
dence, it must be acknowledged that simply 
because the efficacy of advanced life sup-
port procedures has not been demonstrated, 
it does not mean that they are ineffective. 
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Furthermore, our talks with international, 
Canadian and Québec experts revealed that 
our reflection on this matter must include 
the lessons drawn over the years from field 
experience in advanced life support, along 
with anticipated developments in this area. 
The second issue concerns translating all 
these data into coherent avenues to action 
tailored to the specific conditions in Québec 
as a whole and in its different regions. 

By reasoned approach, we mean a gradual, 
reflective process designed to make optimal 
use of resources within the context of an 
innovation. This entails understanding its 
mode of operation in context, measuring its 
effects, and drawing conclusions about its 
transferability or applicability to other 
practice situations. 

 
Recommendation 1: It is recommended that 
the use of advanced life support in Québec 
be limited, for the time being and as an 
initial step, to pilot field projects.  
 
Rationale: The decision to immediately 
introduce the full range of advanced life 
support procedures as defined in the 
National Occupational Competency Profiles 
for Paramedic Practitioners could be driven 
by considerations such as workforce mobil-
ity and standardization, or yet again by the 
possibility and usefulness of taking part in 
multicentre research studies on the efficacy 
of these standards. That decision, however, 
is not at this moment supported by evidence. 
The potential for severe adverse effects tied 
to pre-hospital advanced trauma life support 
and the endotracheal intubation of children 
calls for caution. Data shedding light on 
these harmful effects were not available 
thirty years ago when these procedures were 
introduced into practice in other parts of the 
world. On the other hand, we cannot keep 
silent about the significant life-saving poten-
tial of pre-hospital advanced life support for 
patients with respiratory distress or cardiac 
chest pain. The Dicaire report understanda-
bly recommended not to make the full 
panoply of advanced life support available  

in Québec’s pre-hospital system, but to 
conduct field evaluations within structured, 
time-limited pilot projects armed with an 
evaluation mechanism that would show that 
this type of care could offer clinical added 
value in terms of mortality and morbidity. 
The importance of the links between dif-
ferent contextual factors and the efficacy 
and safety of advanced life support calls for 
the establishment of pilot projects that will 
inform the effectiveness of this type of care 
in different settings in Québec. In fact, it 
would be important to launch these pilot 
projects as soon as possible so that the 
eighteen emergency medical technicians 
trained in ALS can maintain and make full 
use of the skills and competencies they have 
acquired and so that the entire Québec 
population can quickly benefit from the 
interventions that will have been proven to 
be effective. 

 
Recommendation 2: It is recommended that 
pilot projects be set up Québec with a view 
to assessing the effectiveness and efficiency 
of advanced life support protocols and to 
evaluating the organizational conditions 
required for their implementation, with pri-
ority being given to respiratory distress, 
chest pain and cardiac arrest. These pro-
jects, which may be carried out in any 
region of the province, must nevertheless 
meet the following conditions: 
 
a) They must be carried out in a pre-

hospital emergency service capable of 
guaranteeing to the MSSS that it will 
comply with high standards with respect 
to both staff training and quality control 
of the procedures. 

b) The pre-hospital service must offer rig-
orous medical control, whether online  
or on site, provided by physicians with 
expertise in emergency medicine and 
pre-hospital care. 

c) The evaluation must be conducted under 
the scientific direction of a research 
group recognized for its independence 
and experience. 
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d) Given that evaluation of the impact  
of advanced life support will contribute 
to the advancement or application  
of knowledge in this field, it must be 
based on an experimental or a quasi-
experimental study design approved by 
a research-granting agency or other 
recognized body.  

e) The nature and scope of the project, the 
minimum standards of medical control 
to be observed and the reasons that 
would justify the premature termination 
of the pilot project shall be jointly de-
termined by the MSSS, the Collège des 
médecins du Québec, pre-hospital emer-
gency service authorities, and the re-
searchers concerned. 

f) The number of emergency medical tech-
nicians well trained in advanced life 
support shall be increased to obtain as 
quickly as possible the number of cases 
needed to guarantee the validity of the 
evaluation results. 

g) Advanced life support protocols intro-
duced shall explicitly exclude children 
and trauma patients for the time being. 

h) The implementation of advanced life 
support protocols must be evaluated on 
an ongoing basis so that appropriate 
adjustments may be identified and put 
into effect. 

 
Rationale: The Dicaire report recommended 
that certain advanced life support practices 
be implemented in certain regions of Québec 
capable of complying with specified imple-
mentation requirements. It also suggested 
that the introduction of advanced life 
support procedures should be subjected to 
objective scientific evaluation conducted 
over a reasonable period of time. The field 
evaluation of certain advanced life support 
protocols at Urgences-santé did not apply to 
patients with chest pain or respiratory 
distress, where the potential to save lives 
currently seems to be greatest. Despite the 
mitigated results of advanced life support 
procedures in the case of cardiac arrest, 
several factors urge us to view them as 

priorities in these pilot projects. We believe 
there is a need to define more valid outcome 
measures of the efficacy of advanced life 
support and to identify the ethical and 
organizational issues raised by the possi-
bility of performing advanced cardiac-
resuscitation procedures in a pre-hospital 
setting rather than in a hospital emergency 
department, clearly on condition that the 
quality of care would be the same as in a 
hospital. Pilot-project evaluation requires 
not only that resources be earmarked for 
research in this area but also that a sufficient 
number of EMTS receive training in ALS, in 
addition to the eighteen who have already 
completed their training, so as to give 
appropriate power to conduct a statistical 
analysis of the outcomes. Other key condi-
tions for the success of this evaluative 
research include dynamic medical control 
provided by physicians with expertise in 
emergency care, and the availability of 
effective information systems. Urgences-
santé seems in many respects to be the ideal 
place to conduct field evaluations of these 
new ALS techniques. Nevertheless, given 
the importance of organizational context in 
the provision of pre-hospital care in each of 
Québec’s regions, it will also be necessary 
to sustain research efforts in both urban and 
rural settings.  

 
Recommendation 3: It is recommended that 
a research program be established that 
deals specifically with evaluating pre-
hospital advanced life support, open to the 
entire research community of Québec, under 
the leadership of the MSSS. 
 
Rationale: It would be advisable to offi-
cially recognize this research area and to 
allocate budgets for it, if we want to obtain 
evidence that will be useful for Québec and 
that will contribute to enhancing the knowl-
edge base in this field at an international 
level. A process for approving advanced life 
support protocols for treating suspected car-
diac chest pain and respiratory distress that 
is recognized across Canada and by the 
Collège des médecins should be initiated in 
parallel with the implementation of the 
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research program. The research program 
itself should be methodologically rigorous 
and should take care to include research 
activities that meet regional needs. The 
development of a process for formalizing the 
evaluation criteria for these pilot projects, 
and an appeal to the entire scientific 
community of Québec, would appear to be 
two prerequisites for maximizing results. 

 
Recommendation 4: It is recommended that, 
to ensure throughout Québec a gradual 
introduction of proven pre-hospital advan-
ced life support care that keeps pace with 
emerging evidence, a service-development 
plan be established that provides for the 
training of a sufficient number of emergency 
medical technicians capable of administer-
ing this care, and that sets out appropriate 
organizational conditions that would include 
building close partnerships between pre-
hospital and hospital settings. 
 
Rationale: It is expected that over the next 
few years new evidence will emerge from 
the studies published by OPALS and other 
research groups. This evidence should allow 
the clear identification of proven advanced 
life support practices. Moreover, since the 
release of the Dicaire report, we now have 
the National Occupational Competency 
Profiles (NOCP) that provide benchmarks 
for paramedics working in Canada. Note, 
however, that increasing the number of 
EMTs trained in advanced life support will 
be restricted by the limited availability of 
teaching staff and material resources that are 
essential for this training. With a view to 
developing and maintaining competencies 
and fostering mutually beneficial collabora-
tion, it would be desirable for Québec to 
follow the example of other Canadian pro-
vinces and build close working partnerships 
between pre-hospital and hospital settings. 
In that sense, we could conceivably establish 
a model along the lines of Ontario’s base 
hospitals, especially in Québec’s regions, 
which generate a lower volume of emer-
gency calls than does the greater Montréal 
region. This would also allow certain 
regions to have direct on-line support pro-

vided by a base-hospital emergency physi-
cian. Finally, emergency medical techni-
cians must be able to practise within organ-
izational structures that support the delivery 
of high-quality services. These structures 
will need to be created or further developed. 

 
Optimization of pre-hospital basic life 
support and the chain of survival  
 
Recommendation 5: It is recommended that 
the addition of new procedures to pre-
hospital basic life support services be 
supported by evidence or by expert recogni-
tion that these new procedures have a 
significant potential for reducing mortality 
and morbidity. 
 
Rationale: The development of Québec’s 
pre-hospital emergency system was spear-
headed by an expert committee that had 
worked without the benefit of a structured 
analysis of scientific data. Even though there 
is often no scientific evidence for certain 
procedures, they may still have significant 
potential for reducing mortality and morbid-
ity: this is case of the Combitube, which is 
now a standard part of pre-hospital BLS care 
in Québec. This is equally true for the five 
medications in the symptom-relief program, 
which was implemented both in Québec and 
in other provinces even before its effective-
ness had been proven. Continuous quality 
improvement of pre-hospital care requires a 
reasoned approach to adapting the services 
to new evidence. 

Recommendation 6: It is recommended that 
the basic training provided to emergency 
medical technicians be enhanced so that 
competencies acquired through this training 
match those stipulated in the National Occu-
pational Competency Profiles (NOCP) for 
primary-care paramedics. 
 
Rationale: Several procedures that were 
once considered part of ALS care now 
belong to BLS care, and today’s pre-hospital 
ALS practices may very well become the 
BLS practices of tomorrow. A recent exam-
ple of this trend is the fact that EMTs are 
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now authorized to administer five symptom-
relief medications to patients, a procedure 
that used to be exclusively part of ALS care. 
Several factors argue in favour of enhancing 
the training of emergency medical tech-
nicians: the critical nature of situations 
requiring pre-hospital care; the complexity 
of the medical procedures performed; the 
technical support needed by EMTs trained in 
advanced life support; and their need to rely 
on both general and specific skills and com-
petencies in the field. Experience shows that 
training levels must also be upgraded so that 
EMTs can master the new procedures that 
will be added to current pre-hospital BLS 
services. Furthermore, this extra training 
would allow them to take part in research 
projects on BLS care. 

 
Recommendation 7: It is recommended that 
measures be implemented to expand the 
general public’s training in cardiopulmon-
ary resuscitation (CPR) and to ensure that 
patients experiencing cardiac arrest have 
access to early defibrillation performed by 
first responders or bystanders. 
 
Rationale: Basic cardiopulmonary resusci-
tation and early defibrillation performed by 
bystanders (public access defibrillation pro-
grams), first responders or EMTs signifi-
cantly improve the survival rate of cardiac-
arrest victims. In the Ontario system, these 
procedures have effectively been linked to 
improved patient survival.  

Establishment of other conditions re-
quired to optimize the full spectrum of 
pre-hospital emergency care in Québec  
 
Recommendation 8: It is recommended that 
the following be introduced throughout 
Québec: an enhanced continuing-education 
program; effective medical control; quality-
assurance tools; and information systems, 
such as electronic databases to keep a 
record of the patients served, their particu-
lar health problems, the clinical procedures 

performed by pre-hospital personnel, and 
the immediate effects of these procedures. 
Rationale: The concept of medical control 
of pre-hospital care seems to exist in all 
countries, but in practice it may take the 
form of direct (on-line) medical support, 
delegated acts stipulated in standard proto-
cols, or indirect medical support (off-line). 
Supervision to ensure the quality of the pro-
cedures is also a key element. Certain pro-
vincial regulations governing pre-hospital 
care dictate that quality-assurance mecha-
nisms be set in place. These mechanisms can 
include mandatory continuing education, 
mandatory recertification, audit of certain 
procedures (similar to the quality control  
of physicians’ professional practice) and a 
complaint-investigation system. Information 
systems are the cornerstones of quality-
assurance programs. These systems are not 
highly developed in Québec’s regions, 
however, apart from the area covered by 
Urgences-santé. It should be emphasized 
that continuing-education initiatives have 
helped enhance the competencies of the 
personnel already in place, but these efforts 
have varied from one region to another. 

 
Recommendation 9: It is recommended that 
a horizon-scanning system be established to 
actively monitor emerging evidence in the 
field of pre-hospital care.  

Rationale: Scientific data on all aspects of 
pre-hospital care should be monitored 
regularly and continuously so that we can 
identify procedures that should be part of 
ALS or BLS services. Structured mecha-
nisms for tracking these data are to be 
determined. They should include operating 
procedures ensuring that data are subjected 
to rigorous and objective analysis. Expert 
committees on pre-hospital care that are part 
of recognized bodies such as the Association 
des médecins d’urgence du Québec 
(AMUQ) and the Association des spéciali-
stes en médecine d’urgence du Québec 
(ASMUQ) could be involved in this process. 
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APPENDIX A  REQUEST FROM THE MINISTER 
OF HEALTH AND SOCIAL SERVICES 

(TRANSLATION OF THE ORIGINAL LETTER FROM THE HONOURABLE PHILIPPE COUILLARD) 
 
 
November 11, 2004 
 
 
Luc Deschênes, MD  
President and CEO 
A.E.T.M.I.S. 
2021, avenue Union, bureau 1040 
Montréal (Québec) H3A 2S9 
 
Dear Dr. Deschênes: 
 
Modern medicine is currently going through an adjustment period wherein its empirical and 
traditional practices are moving toward evidence-based practices. This direction is giving rise to 
approaches and protocols based on specific practice guidelines in the various fields of medicine. 
Pre-hospital emergency services are not excluded from this trend. 
 
This type of emergency care, delivered within a very particular context, is organized in different 
models across the world. Several models, including the one favoured by the emergency medical 
services systems in the United States and other Canadian provinces, make use of a spectrum of 
highly complex medical procedures performed by health professionals other than physicians. 
These systems are often called advanced life support or ALS systems. 
 
Québec, whose pre-hospital emergency system was consolidated only fifteen or so years ago, did 
not initially adopt the path of providing highly advanced medical care, preferring to start by 
establishing a solid systemic response structure founded on a well-orchestrated chain of survival. 
That chain consists of 9-1-1 call centres, health co-ordination centres, first-responder and 
ambulance services, and evacuation/reception centres. 
 
Now that this chain of survival has been well defined, we must adopt a clearer definition of the 
scope of practice for each of the practitioners employed in this field, with the aim of determining 
the best practices to reduce the overall mortality and morbidity of the populations concerned. 
Over the next eighteen months, Québec will have achieved the Canadian practice level referred to 
as primary care paramedic. This level encompasses the clinical skills of cardiac defibrillation, 
Combitube intubation, and administration of five medications (epinephrine [for allergic reac-
tions], salbutamol, glucagon, nitroglycerine and aspirin). 
 
At this stage of development, it would seem opportune to raise certain questions about the 
practices applied by neighbouring pre-hospital systems. Recent literature seems perplexed about 
the advisability and safety of certain medical procedures and about the philosophy that led to the 
development of highly complex care practices (for example, pre-hospital rapid-sequence 
induction). Well-designed evidence-based studies on pre-hospital practices seem rare and are 
sometimes the topic of controversy. 
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Moreover, within the context of the questions currently being raised by the physicians of the 
Corporation d’urgences-santé, the Ministère would like your agency to examine current evidence 
and to prepare a report covering the following issues: 
 
 The safety of advanced life support procedures applied in North American pre-hospital emer-
gency medical services systems; 

 The effectiveness and efficiency of the practices that these systems offer target populations; 
 The role of performance of the chain of survival as a factor independent of the medical proce-
dures performed by emergency medical technicians trained in advanced life support or by 
advanced care paramedics; and 

 The optimal path for developing pre-hospital services in Québec, taking into account the 
importance to be given to each of the links in the chain of survival within the context of the 
system’s overall efficiency with respect to the entire population. 

 
I would very much appreciate receiving your report by the end of February 2005. I am certain that 
AETMIS can contribute to shedding light on this complex issue and support the Ministère in 
establishing a quality pre-hospital response system for the population. 
 
Sincerely, 
 
 
Philippe Couillard 
Minister of Health and Social Services 
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APPENDIX B SEARCH STRATEGIES  

 
Search strategy for section 3 (Practitioner Categories, Scopes of Practice and Training in 
Various Countries) 

 
An Internet search was conducted that included the various sites of the health ministries of the 
provinces of Ontario, Alberta and Nova Scotia. The Web sites of the cities of Toronto, Edmonton, 
Calgary and Halifax were also accessed to locate information on the organization and duties of 
paramedics. Some Canadian sites that covered these topics (in the provinces concerned) were also 
explored. 

 
Search statements 
 
(ALS OR advanced life support OR paramedic* OR basic life support) AND (intervention* OR 
act OR acts OR competen* OR certification* OR practice* OR skill* OR level*) emergency 
medical services OR emergency management OR emergency health services. 
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