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ABSTRACT

Background. Aspirin (ASA) has unquestioned benefit to pa-
tients with cardiac ischemia. Previous studies indicate health
care providers may not adequately treat patients experiencing
cardiac ischemia with ASA. Objective. To determine the rate
of ASA use for patients being treated for chest pain suggestive
of cardiac ischemia in the prehospital setting. Methods. This
was a retrospective study of paramedic encounters identified
through billing records for all patients receiving the combi-
nation of an intravenous catheter, supplemental oxygen, and
cardiac monitoring from November 2001 to January 2002. Pre-
hospital medical records were reviewed in order to determine
the proportion of patients with suspected cardiac ischemia
whoreceived ASA. The setting was a single prehospital emer-
gency medical services system serving an urban population.
Results. A total of 2,457 paramedic encounters were reviewed
over a three-month period. Two hundred thirty-two patients
were assessed as having cardiac ischemia, of whom 169 (73%)
had no absolute or relative contraindication to ASA. Of the 169
patients, only 92 (54%) received ASA. Of the 99 patients, who
received nitroglycerin for presumed cardiac ischemia and had
no contraindication to receiving ASA, only 78 (79%) received
ASA. Of the 453 patients complaining of nontraumatic chest
pain and without a contraindication, 157 (35%) received ASA.
Conclusions. Paramedics do not use ASA optimally and may
choose therapies with less proven benefit. Key words: prehos-
pital; aspirin; cardiac ischemia; paramedics; treatment.
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Aspirin (ASA) has unquestioned benefit to patients
with cardiac ischemia.!~ Early administration of ASA
is associated with improved outcomes in acute coro-
nary syndromes (ACS) and has been the standard of
care for years for patients with cardiac ischemia.>5-¢
Prehospital use of ASA has been associated with im-
proved angiographic coronary flow and higher an-
gioplasty success rates, and may improve patient
outcomes.>® In many emergency medical services
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(EMS) systems, prehospital administration of ASA is
considered a standard component of care for patients
complaining of chest pain consistent with ischemic car-
diac disease.

Published studies indicate that medical care
providers in many health care settings do not ade-
quately treat patients experiencing cardiac ischemia
with ASA.7~1 Studies have evaluated the admin-
istration of ASA to patients with acute myocardial
infarction by cardiologists, internists, family physi-
cians, and emergency physicians and found it to be
inadequate.”~!® The early administration of ASA in
patients with cardiac ischemia is considered to be a
quality measure in many hospitals.!!~!* Rittenberger
et al. recently studied, one suburban, one rural, and
two urban EMS systems. Aspirin use in these systems
ranged from 27% to 60% of patients treated for cardiac
ischemia.!” One study of nine EMS systems in England
found that between 15% and 74% of patients who
should have received ASA did not.”” The purpose
of this study was to determine the rate of ASA use
for prehospital patients being treated for chest pain
suggestive of cardiac ischemia.

METHODS

We conducted a retrospective study of the prehospi-
tal treatment of patients with suspected cardiac chest
pain who were evaluated and transported to local
hospitals by the paramedics of the Denver Health
Paramedic Division. The Colorado Multiple Institu-
tional Review Board approved this study. The Denver
Health Paramedic Division employs 140 paramedics
who staff 15 advanced life support ambulances that re-
spond to 66,000 emergency medical calls annually. The
paramedics treat patients with suspected cardiac chest
pain under written protocols that permit the initiation
of intravenous (IV) access, oxygen administration, car-
diac monitoring, and administration of nitroglycerin
and a 325-mg dose of aspirin based on the paramedic
assessment without the need for base physician con-
tact. Absolute contraindications to ASA administration
were defined as anaphylactoid allergy or active gas-
trointestinal (GI) bleeding. Relative contraindications
included prior ASA use that day or a history of GI bleed-
ing or current use of other anticoagulants.

Patients were identified from billing records of
all patients treated and transported by the Denver
Health Paramedic Division between November 2001
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and January 2002. In order to identify patients who
were assessed as potential cardiac ischemia, all patients
who received the combination of an IV catheter, supple-
mental oxygen, and a cardiac monitor were reviewed.
Patients with complaints clearly resulting from trauma
or acute GI bleeding were excluded. Additionally, all
patients who were intubated, and thus not able to swal-
low ASA, were also excluded. The reviewers were all
active paramedics with at least two years of experience
in their current position. They were directly trained by
one of the authors on chart review and use of the data-
collection instrument. All reviewers were blinded to
the purpose of the study. The reviewers abstracted all
data from the trip reports to a prepared data-collection
instrument. In an attempt to ensure accuracy, a senior
paramedic or attending emergency physician reviewed
10% of the trip sheets. In order to identify patients who
could have benefited from ASA therapy, the patients
were grouped into three categories as follows:

e Group I: All patients with “unquestionable” docu-
mentation of paramedic concern for ischemic car-
diac disease. “Unquestionable” was defined as agree-
ment by both an attending emergency physician and
a senior paramedic that the treating paramedic sus-
pected cardiac ischemia based on the trip sheet narra-
tive, or “cardiac ischemia” was listed as the principal
concern.

¢ Group II: All patients who were treated with nitro-
glycerin for suspected cardiac chest pain. Patients
given nitroglycerin for isolated congestive heart fail-
ure or pulmonary edema without chest pain were
excluded.

¢ Group III: All nontraumatic chest pain patients over
the age of 40 years.

REsuULTS

A total of 2,457 paramedic encounters that included
the combination of IV, oxygen, and cardiac monitoring
were reviewed. After the exclusion of 412 (17%) charts
because of trauma, GI bleeding, or tracheal intubation,
2,045 encounters were reviewed.

Of the 2,045 patient encounters reviewed, 232 (11%)
were clearly assessed by the treating paramedic as car-
diac ischemia (group I). Of the patients in group I with-
out contraindications, 54% (CI 47-62%) received ASA.
In group II, the patients treated with sublingual nitro-
glycerin, 79% (CI 69-86%) were treated with ASA. Of
the patients over 40 years old who presented with a
chief complaint of nontraumatic chest pain (group III),
35% (C130-39%) received ASA. Inall three groups, none
of the 33 patients with absolute contraindications to
ASA received a dose.

Table 1 provides administration results for all
groups including information on absolute and relative
contraindications.
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TABLE 1. Patients Treated with Aspirin with Suspected
Cardiac Ischemia in the Prehospital Setting

Aspirin Group I
Contraindication (n =232)

Group II
(n =135)

Group IIT
(n = 596)

No contraindication 92/169 (54%) 78/99 (79%) 157 /453 (35%)

Relative contraindication 10/58 (17%) 7/33 21%) 14/119 (12%)

Absolute 0/50%) 0/3 (0%) 0/24 (0%)
contraindication

Group I: suspected cardiac ischemia not treated with nitroglycerin; group II:
suspected cardiac ischemia treated with nitroglycerin; group III: age >40 years
with nontraumatic chest pain.

DISCUSSION

Aspirin therapy is often overlooked by providers. In
studies as recent as 2001 and 2003, ASA was not given to
one in four hospitalized patients with cardiac ischemia
on initial presentation. One in five patients was dis-
charged from the hospital without ASA."12 Wollard
et al. in 2001, reported a study of nine EMS systems in
England and Wales.!® Compliance with ASA protocols
was defined and reported differently in each system.
The system with the highest compliance to its ASA pro-
tocols administered aspirin to 78% of eligible patients
without contraindications. The two systems with the
worst compliance treated less than 25% of eligible pa-
tients. Rittenberger et al. in 2005 demonstrated ASA
treatment ranging from 27% to 60%.!7 This study also
examined patients who took their own ASA. Includ-
ing the patients who self-treated, no system exceeded
72% ASA treatment. A 2003 study by Hauler et al. also
found underuse of ASA by paramedics in both rural
and suburban settings."”

In our study, 54% of patients assessed in the prehos-
pital setting as having cardiac ischemia without any
contraindications to ASA were given aspirin. If patients
with relative contraindications are included, only 45%
received ASA. Even more troubling was the fact that
when paramedics were concerned enough to treat car-
diac ischemia with nitroglycerin, only 79% of patients
with no contraindications received ASA. Including pa-
tients with relative contraindications, 64% of patients
received prehospital ASA administration.

We suspect that some educational issues may cre-
ate a barrier to ASA administration by paramedics.
Paramedics may not be aware that ASA as a
single-agent may be as beneficial as single-agent
thrombolytics.> Confusion about the contraindications
to ASA results in less ASA administration. ASA, in the
setting of cardiac ischemia, is contraindicated only in
patients with true anaphylactoid allergy and acute se-
vere hemorrhage and may still be administered to pa-
tients with relative contraindications.

Under the paramedic protocols, previous use of ASA
was a relative contraindication. Among the nonaller-
gic patients, there is very little potential downside to
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giving ASA to patients who have already taken a dose
prior to the onset of symptoms. ASA has been shown to
be effective in doses well in excess of 80-325 mg.!18-20
Cairns et al., in 1985, demonstrated a 43% reduction in
mortality using an ASA dose of 1,300 mg.?! The risk
of inducing salicylate toxicity by adding an additional
dose of 325 mg is exceedingly low. A dose taken earlier
in the day or even just prior to EMS arrival wound
not negate the benefit of EMS treatment with ASA.
Although our data do not support it, we believe that
paramedics should be educated to be more aggressive
in the use of ASA when only relative contraindications
exist.

Aspirin treatment in patients at risk for ACS is inex-
pensive, very low risk, and clearly beneficial. Much like
physicians in multiple other studies, the paramedics in
our study did not utilize aspirin optimally. They often
chose therapy with less proven benefit, such as nitro-
glycerin instead of aspirin. Increasing paramedic edu-
cation and establishing medical direction protocols to
increase aspirin usage will likely reduce mortality and
morbidly of patients with ACS.

LIMITATIONS

This study has several limitations. The retrospective de-
sign may have contributed to selection and /or misclas-
sification bias. These potential biases were minimized
by close oversight of data collection and appropriate
inclusion and exclusion criteria. The determination of
paramedic assessment, contraindications, and therapy
was dependent on the paramedic documentation. Be-
cause paramedic encounters were selected for inclusion
from billing records including IV, oxygen, and cardiac
monitoring, patients for whom paramedics were un-
successful in starting IV lines were not included. Also,
the inclusion of patients in groups I and II is based on
what the paramedic wrote as an assessment. Since this
was not taken from a standardized list, the same pa-
tient might have been given an assessment of “chest
pain” by one paramedic and “cardiac chest pain” by
another.

CONCLUSIONS

In this prehospital system, aspirin is underutilized for
patients with suspected cardiac ischemia. These data
agree with previously published studies in multiple
health care settings.
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