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BLS is more than basic, it’s fundamental to
good care
The Ontario Prehospital Advanced Life Support (OPALS) Study – a
must read for EMS, investigates cardiac arrest, major trauma and
respiratory distress
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By Erin Brennan, MD, MPH
EMS MEd Editor, Maia Dorsett, MD, PhD, FAEMS

Recently on Twitter, one of our colleagues, Joshua Stilley, an EMS Physician, tweeted the following:

His description suggests an important change in our lexicon. The way we describe things assigns
value – and basic implies that it is easy to do and sounds much less attractive that “advanced.” But
there is a large body of evidence that suggests that not only is BLS care is fundamental to good
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outcomes, but that some aspects of “advanced” care can distract/detract from the “fundamentals”
that really make a di�erence to patients.

There is a large body of evidence that suggests that not only is BLS care is fundamental to good outcomes, but that some aspects of
“advanced” care can distract/detract from the “fundamentals” that really make a di�erence to patients. (AP Photo/Julie Bennett)

OPALS

The 800-pound gorilla of literature on this topic is the Ontario Prehospital Advanced Life Support
(OPALS) Study, which is a must read for any EMS physician or professionals [1-5]. The OPALS study
was a before and after study which examined patient outcomes before and after the introduction of
advanced life support with the province of Ontario, Canada. The OPALS investigators focused on three
conditions: cardiac arrest, major trauma and respiratory distress.

CARDIAC ARREST

The OPALS investigators enrolled 5638 patients: 1319 consecutive patients in a 12-month rapid
de�brillation (basic life support) phase and 4247 in an advanced-life-support phase of their study [3].
Their primary study outcome, rate of survival to hospital discharge, did not improve signi�cantly when
they moved from the rapid-de�brillation phase to the advanced life support phase (5.0% to 5.1%, P =
0.83) [6]. They did see improvement in rates of ROSC (12.9% to 18.0%, P < 0.001) and survival to
hospital admission (10.9% to 14.6%, P <0.001) but no increase in the number of survivors with good
neurologic outcome (cerebral performance category 1) (78.3% vs 66.8%, P = 0.83) [3].

Despite the lack of evidence for the e�ectiveness of advanced life support in out of hospital cardiac
arrest, Phase I of the OPALS trial highlighted the importance of other components of the chain of
survival including EMS response intervals, bystander CPR, CPR by police or �re and early de�brillation
[6]. After optimization of BLS de�brillation the Ontario community saw a rise in OHCA survival from a
previously published 2.5% to 3.5% overall [6]. The strength of the OPALS study is in the large number
of patients enrolled across a variety of community settings. Although, none of the settings could be
considered rural and applications of these �ndings to a rural population may not produce the same
outcomes.
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The �ndings from the OPALS trial are consistent with those of an observational cohort study of a
sample of Medicare bene�ciaries who experienced OHCA done by Sanghavi et al. from 2009 – 2011
[7]. The authors found that survival to hospital discharge was greater in those treated by BLS (13.1% v
9.2%) [7]. Ninety-day survival (8.0% vs 5.4% ) and neurologic function among hospitalized patients
(21.8% vs 44.8%) were also found to be greater in the BLS group [7].

The question is why? While there are certainly confounders that can be considered, subsequent work
has found no to minimal bene�t for “core” ALS-speci�c interventions such as epinephrine, anti-
arrhythmics, or endotracheal intubation in cardiac arrest for neurologically-intact survival in adult
patients who have su�ered OHCA [8-11]. It is possible that, in the absence of prioritization of
interventions, the “availability” of such ALS interventions interferes with the most fundamental
components of resuscitation from out of hospital cardiac arrest by EMS – early de�brillation and
quality compressions.

MAJOR TRAUMA

The data is compelling for BLS care in cardiac arrest but is it the same in severe trauma? The OPALS
study investigated whether ALS care (endotracheal intubation, IV �uid administration) improved
survival to hospital discharge in patients with recent traumatic injury (less than 8 hrs) and an injury
severity score greater than 12 [1]. They found no substantial di�erence in survival to hospital
discharge between BLS an ALS care (81.8% for BLS v 81.1% for ALS). In fact, in those with GCS <9 ALS
care increased mortality (60.1% v 51.2%).

The reasoning for this may be due to delayed hospital transport while ALS interventions are
performed on scene or complications of endotracheal intubation. A meta-analysis by Lieberman et al
performed before the publication of the OPALS trauma study came to the same conclusion – there is
no bene�t to on-site ALS intervention for patients with major trauma [12].

The authors also postulate that the delay in de�nitive care to perform ALS interventions on scene is
the underlying cause of the �ndings. A more recent study by Rappold et al evaluated survival in
patients with penetrating trauma in an urban environment who were transported via ALS, BLS or
police [13]. Their �ndings are consistent with previous data. They found the overall adjusted OR
identi�ed a 2.51-fold increased odds of dying if treated with ALS care. The outcomes of these studies
emphasize that de�nitive care for severely injured trauma patients is most likely to be in the
operating room rather than on the side of the highway.

Additionally, as our knowledge evolves about the e�ect of permissive hypotension in trauma patients,
the �ndings supporting BLS care as optimal make more and more sense [14,15].

RESPIRATORY DISTRESS

There is evidence supporting the importance of BLS care in severely injured trauma patients and
patients experiencing out of hospital cardiac arrest, but does the BLS vs ALS di�erence hold true for
respiratory distress? OPALS evaluated the addition of ALS interventions to a BLS life support system
and found an overall decrease in death rate of 1.9%age points for patients admitted to the hospital
[2].
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However, deaths in the emergency department were unchanged. Interestingly, even in the ALS phase
of the study, ALS crews only responded to 56% of the calls and ALS interventions were rarely used
even then (endotracheal intubation 1.4%, IV medication administration 15%). There was a large
increase in medications used for symptom relief (15.7% to 59.4%) and an increase in the paramedic
evaluation of patient improvement during transport (24.5% to 45.8%). With the addition of CPAP to
the BLS scope of practice, the need for ALS level care for patients in acute respiratory failure may be
changing.

A meta-analysis by Williams et al in 2013 pooled data from 5 studies representing just over 1000
patients. They found a signi�cant decrease in the number of intubations (odds ratio 0.31) and deaths
(odds ratio 0.41) in the CPAP group [16].

BEYOND OPALS

Understandably, OPALS did not study every prehospital diagnosis. Indeed, there are time sensitive
illnesses where ALS-level of care makes a di�erence in patient outcome.

MYOCARDIAL INFARCTION

The ability to perform, interpret a 12-lead EKG, prenotify and transport to the correct destination can
shorten the door-to-balloon time resulting in smaller infarct size and reduction in morbidity and
mortality [17-19]. The bene�t for these patients seems to come from the ability to communicate
critical EKG �ndings to the hospital. This can be done by paramedic interpretation and radio report or
BLS EKG acquisition and transmission to the hospital for physician interpretation.

SEPSIS

A King County based study evaluated the e�ect of IV catheter placement and IV �uid resuscitation in
patients with severe sepsis and found decreased hospital mortality for both subsets of patients [20].
The authors hypothesize that, as in MI, the bene�t for patients may be related to early hospital
noti�cation and aggressive early ED management of these patients in addition to prehospital �uid
resuscitation. Subsequent studies have identi�ed bene�t for �uid resuscitation itself in septic patients
who present with initial hypotension [21].

THE CRASHING EMS PATIENT

The best outcome from a cardiac arrest is the one that was prevented from happening in the �rst
place. In an e�ort to reduce the incidence of EMS-witnessed cardiac arrest, recent research from
Pinchalk et al out of Pittsburg EMS looked at a critical care bundled “stay and play” package for EMS
providers to stabilize critically ill medical patients in an attempt to reduce the incidence of post EMS
contact cardiac arrest [22].

This research is not yet published but is exciting. Care providers in this urban EMS systems were
encouraged to stay on scene until the critical care objective were met. These objectives include
aggressive management of the airway and respiratory distress/failure, aggressive management of
hypotension and management of underlying dysrhythmias.
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This protocol emphasizes the importance of BLS care initially in managing the airway with BVM and
OPA/NPA with advanced airway placement done after �uid resuscitation and dysrhythmia
management. After the initial BLS airway maneuvers ALS care become necessary with IV/IO insertion
and dysrhythmia recognition and management as well as initiation of vasopressors where
appropriate. With implementation of this critical care bundle, Pittsburgh EMS saw a decrease in the
rate of post EMS contact cardiac arrest from 12.1% to 5.8% (p = 0.0251). This care bundle is now part
of the statewide EMS protocols in Pennsylvania.

TAKE HOME POINTS ON ALS VS. BLS CARE

The standard of EMS care has evolved over time towards ALS level care in many communities around
the world. To justify the cost of maintaining this level of care and skill for providers there should be
considerable improvements in patient-oriented outcomes, such as neurologically intact survival after
out of hospital cardiac arrest and decreased morbidity and mortality after major trauma.

The results of several large studies question the bene�t to ALS interventions when BLS care is
optimized. Review of the literature suggests that an understanding by EMS systems and providers of
what interventions lead optimal outcomes is more complex than just the distinction between BLS and
ALS care.

Some patients will bene�t from advanced interventions such as �uid resuscitation and dysrhythmia
management, while others require rapid transport to de�nitive care in the operative suite. While the
issue of what level of care is best for each individual patient is far from settled, it is clear that the
prehospital phase of care for all patients is critically important for outcome.

Read next: Does ALS really matter?
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