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Abstract

Introduction: Emergency medical services have invested substantial resources
to establish advanced life support (ALS) programs. However, it is unclear
whether ALS care provides better outcomes to patients compared to basic
life support (BLS) care.

Objective: To evaluate the current evidence regarding the benefits of ALS.
Methods: Electronic medical databases were searched to identify articles
that directly compared ALS versus BLS care. A total of 455 articles were
found. Articles were excluded for the following reasons: (1) the article was
not written in English; (2) BLS response was not compared to an ALS
response; (3) a physician or nurse was included as part of the ALS response;
(4) it was an aeromedical response; or (5) defibrillation was included in the
ALS, but not the BLS, scope of care. Twenty-one articles met the inclusion
criteria for this literature review.

Results: Results were divided into four categories: (1) trauma; (2) cardiac
arrest; (3) myocardial infarction; and (4) altered mental status.

Trauma: The majority of articles showed that ALS provided no benefits
over BLS in urban trauma patients. In fact, most studies showed higher
mortality rates for trauma patients receiving ALS care. Further research
is needed to evaluate the benefits of ALS for rural trauma patients, and
whether ALS care improves outcomes in subgroups of urban trauma
patients.

Cardiac Arrest: Cardiac arrest studies show that early CPR plus early defib-
rillation provide the greatest improvement in survival. However, most
cardiac arrest research includes defibrillation as an ALS skill which has
now moved into the BLS scope of care. The 2004 multi-center OPALS
study provided good evidence that ALS does not improve cardiac arrest
survival over early defibrillation. Further research is needed to address
whether any ALS interventions improve cardiac arrest outcome.

Myocardial Infarction: Only one study directly compared the outcome of
BLS and ALS care on myocardial infarction. The study found no differ-
ence in outcomes between BLS and ALS care in an urban setting.

Advanced Life Support: Only one study directly compared the outcome of
BLS and ALS care on patients with altered mental status. The study
found that the same number of patients had improved to “alert” on arrival
at the emergency department, but there was a decreased length of emer-
gency department stay for patients treated by ALS for hypoglycemia.

Limitations: This review article does not take into account the benefits of
ALS interventions, such as thrombolytics, dextrose, or nitroglycerin, since no
studies directly compared these interventions to BLS care. Furthermore, only
one study in this literature review was a large, multi-center trial.
Conclusions: ALS shows little, if any, benefits for urban trauma patients.
Cardiac arrest studies show that ALS does not provide additional benefits
over BLS-defibrillation care, but more research is needed in this area. In two
small studies, ALS care did not provide benefits over BLS care for patients
with myocardial infarctions or altered mental status. Larger-scale studies are
needed to evaluate which specific ALS interventions improve patient out-
comes.

Isenberg D: Does advanced life support provide benefits to patients? A lit-
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Introduction

In 1998, Bissell er a/ published an extensive literature
review evaluating the efficacy of advanced life support
(ALS). The authors explored whether ALS provides supe-
rior benefits to patients than does basic life support
(BLS).! Bissell found that the preponderance of evidence
available at that time pointed towards the benefits of ALS
care, while acknowledging that an ALS ambulance service
requires greater equipment and personnel expenses than
does a BLS service.

Since 1998, paradigm shifts in both emergency care and
large, multi-center trials have provided additional evidence
regarding the efficacy of ALS. For example, defibrillation
has shifted from ALS to BLS care, and the Ontario
Prehospital Advanced Life Support (OPALS) group con-
ducted a multi-center trial in prehospital ALS.?

This goal of this paper is to update the 1998 paper and
further evaluate the evidence from the medical literature
regarding the question: Does ALS care provide better out-
come for emergency medical services (EMS) patients than
does BLS care?

Definitions

Advanced Life Support (ALS) care is defined as care pro-
vided by Emergency Medical Technicians-Intermediates
(EMT-Is) or EMT-Paramedics (EMT-Ps) as defined in
the National Highway Traffic Safety Administration’s
National Standard Curriculum for EMT-Is and EMT-
Ps.3* Advanced life support care includes administering
medications, cardioversion, and endotracheal intubation.
Advanced life support providers have nine to 10 times the
amount of training of BLS providers.

Methods

The online medical research databases available through
the Tulane University School of Medicine and the
University of Maryland-Baltimore County library were
searched. These databases included OVID, PubMed, MD
Consult, and Lexis-Nexus. The databases were searched
using a combination of the following terms: “emergency
medical services”, “advanced life support”, and “basic life
support”. Only articles published after 1984 were included.

Four-hundred fifty-five unique articles were found. To
be included in the study, the article must have compared a
BLS ambulance response to an ALS level response. For
example, a study that compared standard ALS care with a
new ALS intervention would not have been included in
the review.

Articles were excluded for the following reasons: (1) the
article was not written in English; (2) BLS response was
not compared to an ALS response; (3) a physician or nurse
was included as part of the ALS response; (4) it was an
aeromedical response; or (5) defibrillation was included in
the ALS, and not in the BLS scope of practice.

The 21 articles that met the inclusion criteria for this
literature review are listed in Table 1. The study type and
the main findings of each article are included.

Results

The articles are presented using the following clinical cat-
egories: (1) Trauma; (2) Cardiac Arrest; (3) Myocardial
Infarction; and (4) Altered Mental Status.

Trauma

Early research regarding ALS care for trauma patients
showed some benefit to patients who received ALS care.
Jacobs et al compared ALS and BLS care for trauma
patients by comparing trauma scores in the field and on
arrival at the emergency department.” They found that
patients who received ALS care showed statistically signif-
icant improvement in trauma scores when compared to
patients who received BLS care (p = 0.01). No mortality
statistics were provided.

Potter et al found that patients who received ALS care
had a lower mortality rate in the first 24 hours than did
patients who received BLS care (36% vs. 73%, p <0.05).6
ALS care significantly reduced the incidence of pulmonary
failure in trauma patients. However, ALS care did not
decrease ovérall mortality compared to BLS care. In addi-
tion, patients who received ALS treatment showed no
reduction in hospital length of stay, intensive care unit stay,
or disability after head injury.

Murphy et a/ showed mixed results about the benefits of
ALS care for trauma patients.” The provision of ALS care
was associated with improved trauma scores. Also, ALS
care improved survival rates for patients with blunt trauma,
but decreased survival for victims of penetrating trauma.

A cohort study by Sampalis ef a/ found that ALS pro-
vided no benefits over BLS in a sample of 360 trauma
patients.® Cayten ef a/ also showed no difference in survival
rates between trauma patients who received BLS care vs.
ALS care’ Among patients involved in motor vehicle
crashes, patients who received ALS.care showed greater
improvement in trauma scores and blood pressures than
did patients who received BLS care. Again, there was no
difference in mortality rates between the two levels of care.
In 2000, Eckstein ef a/ retrospectively reviewed 496 patients
with serious traumatic injuries.!® The authors compared
ALS and BLS care by examining two variables: (1) ventila-
tion via endotracheal tube versus bag-valve-mask ventila-
tion; and (2) administration of intravenous fluids. Although
the authors found no increased scene time for ALS
patients, the survival rate was nearly six times higher for
patients who received ventilation via bag-valve-mask rather
than intubation (p <0.005). There was a slightly higher sur-
vival rate among patients who received intravenous fluids,
but the difference was not statistically significant (p = 0.09).

The most comprehensive meta-analysis comparing
BLS vs. ALS care in trauma patients was done by
Liberman ez a/.1! The authors compiled the statistics from
49 articles that compared BLS care to ALS care in trauma.
They found that the odds ratio for dying was 2.59 times
higher for trauma patients receiving ALS compared with
patients receiving BLS. This ratio was adjusted for injury
severity.
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Lead Author | Year Study Type Findings

Jacobs LM 1984 | Retrospective chart review [ ALS improves trauma scores and long-term survival in trauma patients
Potter D 1988 | Retrospective chart review | ALS improves short tem, but not long-term survival

Murphy JG 1993 | Retrospective chart review A;inc;?:;:]sgt;?;f; :utcomes in victims of blunt trauma, but not
Sampalis JS | 1993 | Prospective cohort ALS provided no benefit over BLS

Cayten CG 1993 | Prospective observational Ala;sinsurlgzved no benefit in trauma patients with transport times <35
Eckstein M 2000 | Retrospective chart review | ALS does not improve survival rates in major trauma victims

Liberman M 2000 | Meta-analysis ALS shows no benefit over BLS in trauma patients

Liberman M 2003 | Prospective cohort Atitiir:]c:;vs no benefit in trauma patients in areas wjth Level-1 trauma
Svenson JE 1996 | Epidemiological ALS improves survival among pediatric trauma victims

Rutledge R 1994 | Epidemiological ALS improves survival for rural trauma victims

Reines HD 1988 | Epidemiological ALS improves survival for rura! trauma victims

Messick WJ 1992 Epidemiological ALS is associated with decreased trauma deaths

Rutledge R 1992 | Epidemiological ALS is associated with decreased trauma deaths

Alexander RH| 1984 | Epidemiological ALS is associated with decreased trauma deaths

Eisen JS 1998 | Prospective cohort ALS provided no benefit over BLS in for all complaints in an urban setting
Rainer TH 1997 | Prospective observational ALS skills provide no advantage over defibrillation

Adams J 1996 | Prospective observational Intubation showed no advantages over bag-valve-mask in cardiac arrest
Pitetti R 1997 | Retrospective chart review | ALS provided no benefit over BLS in pediatric cardiac arrest

Stiell IG 2004 | Muiticenter clinical trial ACLS provides no advantage over rapid defibrillation

Shuster M 1995 | Prospective chart review ALS provides no benefit to cardiac patients in an urban setting
pcams | 1996 | Retospectvecrat eiew | LS Provted 1o enaflovr BLS 1o patrte v aleed vl o

Isenberg © 2005 Prehospital and Disaster Medicine

Table 1—Overview of articles and findings (ACLS = advanced cardiac life support; ALS = advanced life support;
BLS = basic life support; CPR = cardiopulmonary resuscitation)

In 2003, Liberman ef a/ found that in urban areas with
Level-I trauma centers, there was no benefit to ALS care.12
Patients who received ALS care had a mortality rate of
29% and patients receiving BLS care had a mortality rate
of 189%.

Several epidemiological studies have looked at ALS
care on a broad scale.13718 These studies all found that ALS
care increased survival in rural areas and in children.
However, the presence of ALS care was closely tied to the
presence of a hospital or trauma center. Thus, it is difficult
to determine whether increased survival resulted from ALS
or from definitive medical care.

In summary, there is poor evidence that ALS care
improves outcomes of trauma victims in urban areas. In
fact, in urban areas, ALS care seems to worsen outcomes
for trauma patients. The increased risk of mortality for
these patients has been shown in both retrospective case
reviews and prospective observational studies. Although no
randomized, controlled trials have looked at ALS care for

urban trauma patients, a comprehensive meta-analysis
showed the odds of dying for patients who received ALS
care were more than double those who receive BLS care.

However, there is no clear definition of an “urban trau-
ma patient”. In studies that showed a worse outcome for
trauma patients receiving ALS care, patients were trans-
ported to a Level-1 trauma center. Most had transport
times of <15 minutes. No studies evaluated the efficacy of
ALS care when the patient was not transported to a trau-
ma center. One study has suggested that ALS benefits
trauma patients with transport times of >35 minutes, but
this has not been evaluated in other studies.? Other stud-
ies have evaluated the on-scene times for BLS vs. ALS, but
not the overall scene time. Several epidemiological studies
do suggest that ALS care benefits trauma patients in rural
areas, but these studies are fraught with confounders. For
example, in rural areas, it was unclear whether the benefits
of ALS care arose from ALS or from having a hospital in
the county where the accident or injury occurred.

July — August 2005

https://doi.org/10.1017/51049023X0000265X Published online by Cambridge University Press

http://pdm.medicine.wisc.edu

Prehospital and Disaster Medicine


https://doi.org/10.1017/S1049023X0000265X

268

Does ALS Provide Benefits?

Further research into the efficacy of ALS in trauma
patients should focus on defining a transport time beyond
which ALS care may be beneficial. Research also should
examine outcomes comparing patients transported to trau-
ma centers vs. non-trauma centers. In addition, ALS care
may benefit certain subgroups of patients, such as those
with head injuries or traumatically obstructed airways.

Non-Trauma Patients

General

Eisen et al reviewed the call reports of 1,397 patients with
seven different chief complaints including chest pain,
altered mental status, and shortness of breath.20 The
authors compared the outcomes of the patients who
received BLS care versus the cohort that received ALS
care. They concluded that there was no difference between
the ALS-treated and BLS-treated groups in emergency
department length of stay, admission rates, or hospital
length of stay.

Cardiac arrest

Outcomes of victims of cardiac arrest are one of the most
examined indicators in EMS systems. Bissell ez a/ pub-
lished an extensive review of the efficacy of ALS in sever-
al areas of EMS care including cardiac arrest, trauma, and
seizures.?! The authors reviewed literature between 1966
and 1995. However, this analysis is difficult to apply today
in light of present EMS care. Most of the articles cited by
Bissell conclude that ALS has the greatest impact on out-
of-hospital cardiac arrest survival. However, in the articles
written before 1995, defibrillation was considered an ALS
skill. Currently, defibrillation with automated external
defibrillators (AEDs) is practiced by EMT-Basics and even
laypersons. Therefore, ALS care must be considered sepa-
rately and as treatment beyond defibrillation to determine
the impact of ALS on cardiac arrest survival.

A study by Rainer ez a/ found that witnessed cardiac
arrests, early bystander cardiopulmonary resuscitation
(CPR), shockable rhythms, and defibrillation were associ-
ated with better outcomes for victims of cardiac arrest.2! In
this study, ALS procedures such as intubation conferred no
advantage over CPR and defibrillation alone. The survival
rates between ALS units and BLS-defibrillation (BLS-D)
units showed similar results.

Similar findings were reported by Adams et a/.?? The
authors reviewed the records of 8,651 victims of cardiac
arrests to determine the survival rates of patients who were
intubated versus those patients who received ventilation via
bag-valve-mask only. The survival rate was 2.5 times
greater for patients who were not intubated.

A retrospective analysis of pediatric cardiac arrest also
questioned the effectiveness of ALS care.?® The study of
189 pediatric cardiac arrest victims used the endpoint of
survival to hospital discharge. There was no difference in
the survival rates of children who had received ALS treat-
ment compared with those who received BLS treatment.
This finding may be expected, given the severe pathology
typical of pediatric cardiac arrest patients.

A more definitive answer regarding the role of ALS in
out-of-hospital cardiac arrest was published by the OPALS
group in 2004.2 The OPALS group first established a rapid
defibrillation program in 17 cities in which a defibrillator
reached a patient in <8 minutes in >90% of the responses.
After 12 months, the OPALS group added an ALS pro-
gram to the rapid defibrillation programs. After adding the
ALS program to the communities, there was statistical
improvement in the rates of return of spontaneous circula-
tion and admission to the hospital. However, there was no
increase in the rate of hospital discharges or improved neu-
rological outcome.

The available data comparing the benefits of ALS care to
BLS care in treating out-of-hospital cardiac arrest suggest
that ALS provides no advantage over early defibrillation and
CPR. It is known that CPR plus early defibrillation, rather
than CPR alone, significantly increases the survival of car-
diac arrest victims.2* The OPALS study provided addition-
al evidence that prehospital ALS does not benefit patients in
cardiac arrest beyond early defibrillation and CPR. Further
research should focus on determining whether any specific
ALS interventions improve cardiac arrest outcomes (e.g.,
medications or intubation). If follow-up studies to OPALS
research reach the same conclusion, rapid defibrillation pro-
grams, rather than ALS care, will be the essential compo-

nent in improving out-of-hospital cardiac arrest.

Myocardial infarction

Shuster ez a/ prospectively studied 3,000 patients with
acute cardiac illness that were treated by either BLS crews
or ALS crews.?> They found no difference in length of
hospital stay or mortality. The authors concluded that ALS
care provided no benefit to patients in an urban setting
with average transport times of <10 minutes.

Altered mental status

Adams ef al researched whether ALS care influenced the
outcome of patients with altered mental status.?® The
authors studied a cohort of patients with altered mental
status transported by a BLS ambulance and a cohort trans-
ported by an ALS ambulance. The authors found that the
same percentage of patients in each group had improved to
“alert” on arrival at the hospital. The principle diagnoses of
the patients were seizure, hypoglycemia, and stroke. There
was no difference in the number of patients admitted to the
hospital or the mortality between the ALS and BLS
cohorts. However, treatment of hypoglycemic patients by
ALS units significantly decreased the time that patients
spent in the emergency department (p <0.005).

Limitations

This review does not take into account the benefits of other
ALS interventions over BLS care. For example, the FAST-
MAG found that prehospital administration of magnesium
to stroke victims reduces morbidity.?” Paramedics can safe-
ly administer thrombolytics before arriving at the hospi-
tal.282% In addition, this review does not take into account
standard ALS treatments such as dextrose, nalaxone, and
nitroglycerin.
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Of the papers reviewed, only one was a randomized,
controlled trial. Most of the studies either were retrospec-
tive chart reviews or prospective cohort studies, which only
can establish association, not causation. Several of the
other papers were epidemiological studies that examined a
large number of variables.

Conclusions

The benefits of ALS care vary with the illness or injury
being treated, as well as some other variables, such as trans-
port time and the severity of the pathology. In trauma
patients, there is poor evidence that ALS care improves
survival in patients with short transport times to Level-I
trauma centers as well as for patients with penetrating trau-
ma. However, there is no clear definition of what consti-
tutes a “short” transport time. Further research should
focus on defining response times for which ALS will be
beneficial and specific types of injuries or levels of injury
severity for which ALS may decrease mortality.

In cardiac arrest victims, there are few studies that com-
pare BLS-D level care to ALS care. The largest study on
the benefits of ALS in cardiac arrest, published by the
OPALS group, concluded that rapid defibrillation greatly
improved cardiac arrest survival and that ALS provided no
benefits over rapid defibrillation. Further research should
seek to replicate the conclusions of the OPALS group as
well as determine whether any specific ALS interventions
might improve cardiac arrest survival.

Only weak evidence exists regarding the benefits of
ALS care in other medical illnesses. There have been very
few studies that have directly compared ALS and BLS
care, so no conclusions can be drawn for these patients.
This review did not consider the benefits of ALS interven-
tions such as administration of glucose or nalaxone because
there were no studies that compared these interventions to
BLS care.

Evidence-based treatments is an increasingly important
trend in medicine and EMS is no exception. No longer can
treatments be validated by anecdote or tradition. Benefits
must be proven in well-conducted scientific studies. Since
the literature review published by Bissell ef a/ in 1988,
important strides have been made in EMS research, while
at the same time, the character of what is included in ALS
and BLS interventions has changed. The OPALS group
has conducted one of the few, large, multi-center, clinical
trials involving EMS. Similar types of randomized con-
trolled trials will be needed to accurately evaluate the role
of ALS in improving morbidity and/or mortality under
specific conditions and with controlled levels of pathology
severity.

As often is the case with medical research, the findings
presented here demonstrate the complexity of establishing
causal relationships in medicine and indicate a need for
more targeted research to answer specific policy questions.
As more research determines relative benefits of basic and
advanced life support, EMS systems may need to shift par-
adigms in order to most effectively meet the needs of their
patients.
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