Circulation Reports
Circ Rep 2022; 4: 449-457
doi:10.1253/circrep.CR-22-0060

REVIEW

Prehospital Administration of Aspirin and Nitroglycerin for
Patients With Suspected Acute Coronary Syndrome

— A Systematic Review —

Naoki Nakayama, MD, PhD; Takeshi Yamamoto, MD, PhD; Migaku Kikuchi, MD, PhD;
Hiroyuki Hanada, MD, PhD; Toshiaki Mano, MD; Takahiro Nakashima, MD, PhD;
Katsutaka Hashiba, MD; Akihito Tanaka, MD, PhD; Kunihiro Matsuo, MD, PhD;
Osamu Nomura, MD, PhD; Sunao Kojima, MD, PhD; Junichi Yamaguchi, MD, PhD;
Tetsuya Matoba, MD, PhD; Yoshio Tahara, MD, PhD; Hiroshi Nonogi, MD, PhD
for the Japan Resuscitation Council (JRC) Acute Coronary Syndrome (ACS)

Task Force and the Guideline Editorial Committee on behalf of
the Japanese Circulation Society (JCS) Emergency and Critical Care Committee

Background: Recent guidelines for acute coronary syndrome (ACS) recommend prehospital administration of aspirin and nitroglycerin
for ACS patients. However, there is no clear evidence to support this. We investigated the benefits and harms of prehospital admin-
istration of aspirin and nitroglycerin by non-physician healthcare professionals in patients with suspected ACS.

Methods and Results: We searched the PubMed database and used the Grading of Recommendations, Assessment, Development,
and Evaluation (GRADE) approach to assess the certainty of evidence. Three retrospective studies for aspirin and 1 for nitroglycerin
administered in the prehospital setting to patients with acute myocardial infarction were included. Prehospital aspirin administration
was associated with significantly lower 30-day and 1-year mortality compared with aspirin administration after arrival at hospital, with odds
ratios (OR) of 0.59 (95% confidence interval [CI] 0.35-0.99) and 0.47 (95% CI 0.36-0.62), respectively. Prehospital nitroglycerin adminis-
tration was also associated with significantly lower 30-day and 1-year mortality compared with no prehospital administration (OR 0.34
[95% CI 0.24-0.50] and 0.38 [95% CI 0.29-0.50], respectively). The certainty of evidence was very low in both systematic reviews.

Conclusions: Our systematic reviews suggest that prehospital administration of aspirin and nitroglycerin by non-physician healthcare
professionals is beneficial for patients with suspected ACS, although the certainty of evidence is very low. Further investigation is
needed to determine the benefit of the prehospital administration of these agents.
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as initial drug therapy for acute coronary syn-

drome (ACS).! Current guidelines for ACS recom-
mend that aspirin is given as soon as possible to ACS
patients without contraindications.!3 Aspirin has been
shown to reduce mortality in ACS.4 Furthermore, its effect
has been shown to be greater when administered earlier after
symptom onset.5 Nitroglycerin is similarly widely used for

!- spirin and nitroglycerin have been recommended
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the effective treatment of the chest pain of angina or sus-
pected ACS. Studies conducted before the era of reperfu-
sion therapy reported the effectiveness of nitroglycerin in
reducing infarct size and in-hospital mortality in patients
with acute myocardial infarction (AMI) who were admit-
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ted to the cardiac care unit within 4h of onset.%’

However, no studies have examined whether prehospital
administration of aspirin or nitroglycerin to patients with
suspected ACS improves clinical outcomes compared with
no administration. The effect of early administration of
both or one of these drugs is based on data from patients
who were administered these drugs after arrival at the
emergency department,*®7 rather than in the prehospital
setting. In addition, the effects of nitroglycerin adminis-
tration were extrapolated from results of intravenous
nitroglycerin administration.%” The 2010 and 2015 Japan
Resuscitation Council (JRC) guidelines state that there is
insufficient evidence to support or refute the routine
administration of aspirin and/or nitroglycerin to patients
with a suspected ACS in the prehospital setting.??

Therefore, we assessed the benefits and harms of prehos-
pital administration of aspirin and nitroglycerin by non-
physician healthcare professionals to patients with suspected
ACS in recent studies. The findings of the present study are
very important to fill the knowledge gaps in the 2010 and
2015 JRC guidelines,?® and the 2018 Japanese Circulation
Society (JCS) guidelines for ACS.1

Methods

The JRC ACS Task Force for Guideline 2020 was established
by the JCS, the Japanese Association of Acute Medicine,
and the Japanese Society of Internal Medicine. The Task
Force established 12 clinically relevant questions; in this
paper we assess the following 2 clinical questions (CQ):
should patients with suspected ACS be administered aspi-
rin by non-physician healthcare professionals in the pre-
hospital setting (CQ1); and should patients with suspected
ACS be administered nitroglycerin by non-physician
healthcare professionals in the prehospital setting (CQ2)?

After discussion between JRC ACS Task Force and the
Guidelines Editorial Committee, the Population Interven-
tion Comparator Outcome Study design and Time frame
(PICOST) was to guide the systematic review search, as
described below.

CQ1: Aspirin
P (patients): adult patients with suspected ACS in the
prehospital setting
I (intervention): prehospital administration of aspirin by
non-physician healthcare professionals
C (comparisons, controls): no prehospital administration
of aspirin by non-physician healthcare professionals
O (outcomes): mortality, intracranial bleeding, reinfarction,
revascularization, stroke, major hemorrhage, infarct
size, and electrocardiogram (ECG) resolution 250%
S (study designs): randomized controlled trials (RCTs)
and non-randomized studies published in English
T (time frame): studies published before August 14, 2020.

CQ2: Nitroglycerin
P (patients): adult patients with suspected ACS in the
prehospital setting

I (intervention): prehospital administration of nitroglyc-
erin by non-physician healthcare professionals

C (comparisons, controls): no prehospital administration
of nitroglycerin by non-physician healthcare professionals

O (outcomes): mortality

S (study designs): RCTs and non-randomized studies pub-
lished in English

T (time frame): studies published before July 15, 2020.
The systematic reviews and meta-analyses in this study

were performed according to the Preferred Reporting Items

for Systematic Reviews and Meta-Analyses (PRISMA)

statement.!0.11

Search Strategies, Study Selection, and Inclusion Criteria
A systematic search of published reports the PubMed
database was conducted to retrieve relevant articles for the
reviews. We searched for full-text RCTs and observational
studies in humans. We used a combination of key terms and
established a full search strategy (Supplementary Figure).
Our study population of interest was adult patients with
suspected ACS in the prehospital setting. We did not
restrict our analyses by country, but only included studies
published in English. We sought to determine whether
adult patients with suspected ACS should be administered
aspirin by non-physician healthcare professionals in the
prehospital setting. Outcomes were compared between
patients with and without aspirin administration in the
prehospital setting. The critical outcomes of the CQ1 study
were: (1) mortality; (2) intracranial bleeding; (3) reinfarc-
tion; (4) revascularization; and (5) stroke. The important
outcome of the CQ1 study was major hemorrhage. Similar
comparisons were made for nitroglycerin (patients with vs.
without prehospital nitroglycerin administration); the only
critical outcome for the CQ2 study was mortality.

Assessment of the Risk of Bias

The Cochrane Risk-of-Bias Tool (RevMan 5.3; The Nordic
Cochrane Center, The Cochrane Collaboration, Copenhagen,
Denmark) was used for appraising RCTs and non-RCTs.
An experienced pair of reviewers (N.N. and T.Y.) indepen-
dently appraised the risk of bias of all included studies.
Studies were categorized as having a “low”, “unclear”, or
“high” risk of bias in each domain. The risk of bias for
each element was considered “high” when bias was present
and likely to affect the outcomes and “low” when bias was
not present or present but unlikely to affect the outcomes.

Data Extraction and Management

The following data were extracted: author(s), title, journal
name, year of publication, website (URL), and abstract.
Two independent reviewers (N.N., T.Y.) screened the
abstracts and titles of the studies and subsequently
reviewed the full-text articles. Disagreements were
reconsidered and discussed until a consensus was reached.
The full text of articles included in the final selection
were independently reviewed by another 2 reviewers
(Y.T., M.K.). Disagreements were resolved by a third
reviewer (H.N.).
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Figure 1. Flow diagram sum-
marizing the evidence search
and study selection for aspirin.

Authors, Patients

Year
Aspirin

Zijlstra 1,702 patients

et al's with STEMI

(2002)

Barbash 922 patients

et al'® with STEMI

(2002)

Strandmark 1,726 patients

et al'” with AMI

(2015)

Nitroglycerin

Strandmark 1,726 patients
et al? with AMI
(2015)

Table 1. Study Characteristics and Findings

Comparison

Administration of aspirin with
heparin before transportation
to hospital

Administration of aspirin with
heparin in the emergency
room of the hospital

Prehospital administration of
aspirin (self-administration or
administration in the mobile
CCU)

In-hospital administration of
aspirin (administration in the
emergency room or CCU)

Prehospital administration of
aspirin by EMS

No prehospital administration
of aspirin by EMS

Prehospital administration of
nitroglycerin by EMS

No prehospital administration
of nitroglycerin by EMS

No. Mortality
patients  30-day 1-year
860 26 (3.0)
842 24(2.9)
338 16 (4.9)
584 64 (11.1)
995 51(5.1) 102 (9.4)
731 72(10.1) 143 (18.6)
1,142 52 (4.6)
584  71(12.2)

. . Major
Reinfarction  Stroke hemorrhage
1(0.1) 43 (5.0)
3(0.4) 59 (7.0)
14 (4.1)
17 (2.9)

Unless indicated otherwise, data are given as n (%). AMI, acute myocardial infarction; CCU, cardiac care unit; EMS, emergency medical
services; STEMI, ST-segment elevation myocardial infarction.

Rating the Certainty of Evidence

We used the Grading of Recommendations Assessment,
Development, and Evaluation (GRADE) tool to rate the
certainty of the evidence as to whether patients with sus-
pected ACS should be administered aspirin and nitroglyc-

erin by non-physician healthcare professionals in the
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prehospital setting.!>13 The certainty of the evidence was
assessed as “high,” “moderate”, “low”, or “very low” by
evaluating the risk of bias, inconsistency, indirectness,
imprecision, and publication bias.
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(A) 30-day mortality

Heterogeneity: Mot applicable
Testfor overall effect Z=1.74 (P = 0.08)

Risk of bias legend

(A) Random sequence generation (selection bias)

(B) Allocation concealment (selection bias)

(C) Blinding of participants and personnel (performance bias)
(D) Blinding of outcome assessment (detection bias)

(E) Incomplete outcome data (attrition bias)

(F) Selective reporting (reporting bias)

(G) Other bias

reinfarction, (D) stroke, and (E) major hemorrhage.

prenospital In-nospital Odds Ratio Odds Ratio Risk of Bias
Study or Subgroup  Events Total Events Total Weight IV, Random, 95% Cl Year IV, Random, 95% CI ABCDEFG
Zijlstra 2002 26 860 24 842 308% 1.06 [0.61,1.87]) 2002 —— 2222000
Barbash 2002 16 338 G4 584 30.7% 0.40[0.23,0.71] 2002 —&— 2222000
Strandrmark 2015 A1 995 72073 385% 0.49(0.34,072] 2015 - 2222000
Total (95% CI) 2193 2157 100.0% 0.59 [0.35, 0.99] <
Total events 93 160
?et?;ogenemrlzl T?fu t:ZD_1 ?;;:gh;p:—aﬁagssl df=2{FP=004),F=70% 'D.D1 071 1'0 100'
estfor overall effect: 2= 1.89 (P = 0.05) Favours prehospital Favours in-hospital
(B) 1-year mortality
prehospital in-hospital Odds Ratio Odds Ratio Risk of Bias
Study or Subgroup  Events Total Events Total Weight IV, Random, 95% Cl Year IV, Random, 95% CI ABCDETFG
Strandmark 2014 102 995 143 731 100.0% 0.47[0.36,0.62] 2015 2222000
Total (95% CI) 995 731 100.0% 0.47 [0.36, 0.62] L J
Total events 102 143
Heterageneity: Mot applicahle I t —+ {
i 0.0m 0.1 10 100
Testfor overall effect 2= 540 (F = 0.00001) Favours prehospital Favours in-hospital
(C) reinfarction
prenospital In-hospital Odds Ratio Odds Ratio Risk of Bias
Study or Subgroup  Events Total Events Total Weight IV, Random, 95% Cl Year IV, Random, 95% CI ABCDETFG
Barbash 2002 14 338 17 584 100.0% 1.44 [0.70, 2.896] 2002 2222000
Total (95% CI) 338 584 100.0% 1.44[0.70, 2.96]
Total events 14 17
Heterageneity: Mot applicahle I t 1 t |
T _ 001 04 1 10 100
Testfor overall effect 2= 0.99 (P = 0.32) Favours prehospital Favours in-hospital
(D) stroke
prenospiai In-nosprai Odds Ratio Odds Ratio Risk of Bias
Study or Subgroup  Events Total Events Total Weight IV, Random, 95% Cl Year IV, Random, 95% CI ABCDETFG
Zijlstra 2002 1 860 3842 100.0% 0.33[0.03,3.14] 2002 72272000
Total (95% CI) 860 842 100.0% 0.33 [0.03, 3.14]
Total events 1 3
Heterogeneity: Mot applicable f t T t |
o _ 0.01 0.1 1 10 100
Testfor overall effect 2= 0.97 (P = 0.33) Favours prehospital Favours in-hospital
(E) major hemorrhage
prehospital in-hospital Odds Ratio Odds Ratio Risk of Bias
Study or Subgroup  Events Total Events Total Weight IV, Random, 95% Cl Year IV, Random, 95% CI ABCDETFG®G
Zijlstra 2002 43 860 59 842 100.0% 0.70[0.47,1.08] 2002 22272000
Total (95% CI) 860 842 100.0% 0.70 [0.47,1.05]
Total events 43 a9

Figure 2. Forest plot for each outcome following prehospital aspirin administration: (A) 30-day mortality, (B) 1-year mortality, (C)

001 0 1 10 100
Favours prehospital Favours in-hospital

Statistical Analysis

The results were summarized using a random effects model
to facilitate the pooling of estimates of the treatment effects.
Odds ratios (ORs) and 95% confidence intervals (CIs) were
used for dichotomous outcomes. Heterogeneity between
trials for each outcome was evaluated using the /2 statistic
to quantify inconsistency,!# and was considered significant

if the reason for heterogeneity could not be explained and
if the % value was >50%. We generated a funnel plot to
investigate potential publication bias. The estimates for
each outcome were pooled using a random effects model.
The meta-analysis was performed based on all published
data and data made available to us. All analyses were
undertaken using Review Manager software (RevMan 5.3).
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Table 2. Evidence Profile Table for Aspirin

Certainty assessment

No. studies . . . . . . . Other
Study design Risk of bias Inconsistency Indirectness Imprecision considerations
30-day mortality5-17
3 Observational Very serious? Serious® Very serious®P SeriousE None
studies
1-year mortality'?
1 Observational Very serious” Not serious Very serious® Serious® None
study
Reinfarction®
1 Observational Very serious? Not serious Very serious®P SeriousEF None
study
Stroke's
1 Observational Very serious? Not serious Very serious®P SeriousEF None
study
Major hemorrhage®
1 Observational Very serious? Not serious Very serious®P SeriousE None
study
No. patients (%) Effect
No. studies . . Relative Absolute Certainty Importance
Prehospital In-hospital (95% Cl) (95% Cl)
30-day mortality?5-17
3 93/2,193 (4.2) 160/2,157 (7.4) OR 0.61 28 fewer per 1,000 @000 Critical
(0.38t0 0.98) (from 45 fewer to 1 fewer) Very low
1-year mortality?
1 102/995 (10.3) 143/731 (19.6) OR 0.52 83 fewer per 1,000 @000 Critical
(0.41 t0 0.66) (from 105 fewer to 57 fewer)  Very low
Reinfarction®
1 14/338 (4.1) 17/584 (2.9) OR 1.42 12 more per 1,000 @000 Critical
(0.71 t0 2.85)  (from 8 fewer to 50 more) Very low
Stroke's
1 1/860 (0.1) 3/842 (0.4) OR 0.33 2 fewer per 1,000 @000 Critical
(0.03t0 3.13) (from 3 fewer to 8 more) Very low
Major hemorrhage?®
1 43/860 (5.0) 59/842 (7.0) OR 0.71 19 fewer per 1,000 @000 Important
(0.491t0 1.04) (from 34 fewer to 3 more) Very low

Reasons for downgrading are as follows: Apatient background differs between 2 groups; B2 >50% and variation in point estimation; Cstudy
population is limited to patients finally diagnosed with acute myocardial infarction; Pprehospital administration of aspirin was not performed by
a healthcare professional other than a physician; Esmall number of cases; and F95% confidence interval (Cl) crosses the threshold of signifi-

cant benefits and significant harm. OR, odds ratio.

Results

CQ1: Aspirin

Literature Search The study flow diagram is presented
in Figure 1. We identified 329 citations through the data-
base search. Twelve studies were assessed for eligibility
based on the titles and abstracts. After full-text assessment,
3 citations were included in the meta-analysis.!517

Study Characteristics No RCTs were identified, and all
3 identified citations were non-RCTs.1517 Details of the
individual studies are presented in Table 1. Analysis of the
observational study reported by Strandmark et al'” became
possible by asking the authors for detailed data not
described in the original paper.

Critical Qutcomes Forest plots of the critical outcomes
with the risk of bias are shown in Figure 2. For the critical
outcome of 30-day mortality, 3 observational studies were
identified.’>17 Among 4,350 patients, 93 of 2,193 patients

(4.2%) in the prehospital administration group and 160 of
2,157 patients (7.4%) in the control group died within 30
days. For the critical outcome of 1-year mortality, 1 obser-
vational study was identified.!” In that study, among 1,726
patients, 102 of 995 patients (10.3%) in the prehospital
administration group and 143 of 731 patients (19.6%) in
the control group died within 1 year. The prehospital
administration group had significantly lower 30-day and
1-year mortality than the control group (OR 0.59 [95% CI:
0.35-0.99; P<0.01] and 0.47 [95% CI: 0.36-0.62; P<0.01],
respectively). For the critical outcome of reinfarction, 1
observational study was identified.'® Among the 922
patients in that study, reinfarction was observed in 14 of
338 patients (4.1%) in the prehospital administration group
and 17 of 584 patients (2.9%) in the control group. For
the critical outcome of stroke, 1 observational study was
identified.!s Among the 1,702 patients in that study, stroke
was observed in 1 of 860 patients (0.1%) in the prehospital

Circulation Reports Vol.4, October 2022
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NTG no NTG Odds Ratio Odds Ratio Risk of Bias
Study or Subgroup Events Total Events Total Weight IV, Random, 95% Cl Year IV, Random, 95% CI ABCDETFG
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Total events 52 Il
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NTG no NTG Odds Ratio Odds Ratio Risk of Bias
Study or Subgroup  Events Total Events Total Weight IV, Random, 95% Cl Year IV, Random, 95% CI ABCDEFG
Strandmark 2014 114 1142 131 584 100.0% 0.28[0.29,0.50] 2014 22272000
Total (95% CI) 1142 584 100.0% 0.38 [0.29, 0.50] L
Total events 114 131
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(C) Blinding of participants and personnel (performance bias)

(D) Blinding of outcome assessment (detection bias)
(E) Incomplete outcome data (attrition bias)

(F) Selective reporting (reporting bias)

(G) Other bias

Figure 4. Forest plot for each outcome following prehospital nitroglycerin (NTG) administration: (A) 30-day and (B) 1-year mortality.

administration group and 3 of 842 patients (0.4%) in the
control group. For the important outcome of major
hemorrhage, 1 observational study was identified.!s In that
study, among 1,702 patients, major hemorrhage was
observed in 43 of 860 patients (5.0%) in the prehospital
administration group and 59 of 842 patients (7.0%) in the

Circulation Reports Vol.4, October 2022

control group. For the critical outcome of reinfarction and
stroke, and for the important outcome of major hemorrhage,
there were no significant differences between the prehospital
administration and control groups. There were no clinical
papers assessing the outcome of intracranial bleeding,
revascularization, infarct size, or ECG resolution >50%.
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Table 3. Evidence Profile Table for Nitroglycerin

Certainty assessment

No. studies Study desi Risk of bi Inconsist Indirect Imprecisi Other
udy design isk of bias nconsistency ndirectness mprecision considerations
30-day mortality?
1 Observational Very serious? Not serious Serious® Serious® None
study
1-year mortality'?
1 Observational Very serious? Not serious Serious® Serious® None
study
No. patients (%) Effect
No. studies . . Relative Absolute Certainty  Importance
Prehospital No prehospital (95% Cl) (95% Cl)
30-day mortality”
1 52/1,142 (4.6) 71/584 (12.2) OR 0.34 77 fewer per 1,000 @000 Critical
(0.24 to 0.50) (from 57 fewer to 89 fewer) Very low
1-year mortality'?
1 114/1,142 (10.0) 131/584 (22.4) OR0.38 125 fewer per 1,000 @000 Critical
(0.29 t0 0.50) (from 147 fewer to 98 fewer)  Very low

Reasons for downgrading are as follows: Apatient background differs between 2 groups; Bstudy population limited to patients finally diagnosed
with acute myocardial infarction; and Ssmall number of cases. Cl, confidence interval; OR, odds ratio.

Certainty of Evidence We assessed the certainty of evi-
dence for each outcome and present a summary in Table 2.
We judged the level of evidence to be very low because:
patient backgrounds differed between the 2 groups; 2>50%
and variation in point estimation; the study population
was limited to cases finally diagnosed with AMI; the pre-
hospital administration of aspirin was not performed by a
healthcare professional other than a physician; the number
of cases was small; and the 95% CI crosses the threshold of
significant benefits and significant harm.

CQ2: Nitroglycerin

Literature Search The study flow diagram is presented
in Figure 3. We identified 139 citations through the data-
base search. Only one citation was assessed for eligibility
based on the titles and abstracts. After a full-text assess-
ment, this citation was excluded because of no outcomes of
interest. Conversely, in the process of searching for evi-
dence for prehospital administration of aspirin, we found
a single-center retrospective observational study!” that
evaluated prehospital pharmacological intervention in
AMI. We were able to obtain detailed data on nitroglyc-
erin administration from the authors, which enabled us to
examine the data. We included the data from the authors
of that paper in the meta-analysis.

Study Characteristics There were no RCTs, and only 1
non-RCT was identified.!” The detailed characteristics of
this study are presented in Table 1.

Critical Qutcomes Forest plots of the critical outcomes
with the risk of bias are shown in Figure 4. For the critical
outcome of 30-day and 1-year mortality, only one obser-
vational study was identified.!” Among the 1,726 patients
in that study, 52 of 1,142 patients (4.6%) in the prehospital
administration group and 71 of 584 patients (12.29%) in the
control group died within 30 days. With regard to 1-year
mortality, 114 of 1,142 patients (10.0%) in the prehospital
administration group and 131 of 584 patients (22.4%) in

the control group died within 1 year. The prehospital
administration group had significantly lower 30-day and
1-year mortality than the control group (OR 0.34 [95% CT:
0.24-0.50; P<0.01] and 0.38 [95% CI: 0.29-0.50; P<0.01],
respectively).

Certainty of Evidence We assessed the certainty of evi-
dence for each outcome and present a summary in Table 3.
We judged the level of evidence to be very low because
patient backgrounds differed between the 2 groups, the
study population was limited to patients finally diagnosed
with AMI, and there was only a small number of cases.

Discussion

The present systematic reviews showed that prehospital
administration of aspirin to patients with AMI by non-
physician healthcare professionals significantly decreased
30-day and 1-year mortality compared with no prehospital
aspirin administration, as did prehospital nitroglycerin
administration. The present study suggests that prehospi-
tal administration of aspirin and nitroglycerin by non-
physician healthcare professionals is beneficial in patients
with suspected ACS, although the certainty of evidence
was very low for both drugs because of the included risk of
bias. In the GRADE approach for guideline development,
the evidence-to-decision framework clarifies the reasons
for determining recommendations, taking into account the
favorable and unfavorable effects of an intervention, its
costs, and its value for patients. The present systematic
reviews provide pieces of evidence that fill the knowledge
gaps in the current clinical guidelines.

Early treatment with aspirin has been shown to be ben-
eficial in ACS patients,5 and the administration of aspirin
to ACS patients after their arrival at hospital can result in
treatment delay. No studies have examined whether pre-
hospital administration of aspirin or nitroglycerin to
patients with suspected ACS improves clinical outcomes

Circulation Reports Vol.4, October 2022
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compared with no administration. In the present study, we
were able to conduct a systematic review in retrospective
observational studies of patients with a confirmed diagno-
sis of AMI, in place of those with suspected prehospital
ACS. The nitroglycerin analysis was made possible by
contacting the authors of a single-center, retrospective
observational study reported in 2015,"7 identified during
the course of searching for evidence for aspirin, and asking
for detailed data. The 2010 and 2015 JRC guidelines state
that insufficient evidence exists to support or refute the
routine administration of aspirin and/or nitroglycerin to
patients with suspected ACS in the prehospital setting.®?
We believe that the present study is the first to provide
important evidence to fill the knowledge gaps in these
recent guidelines.

There have been concerns about adverse events follow-
ing prehospital administration of aspirin and nitroglycerin.
However, the incidence of stroke and major hemorrhage
did not differ significantly between the prehospital and in-
hospital administration groups in this systematic review.
Furthermore, previous studies reported that aspirin was
rarely associated with adverse events when administered
by prehospital personnel for patients with suspected
ACS."® With regard to nitroglycerin, prehospital adminis-
tration to patients with suspected ST-segment elevation
myocardial infarction did not result in a clinically signifi-
cant decrease in blood pressure compared with patients
who did not receive nitroglycerin.! Thus, there is little risk
of adverse events following a single dose of aspirin and
nitroglycerin, and prehospital administration is likely safe.
Therefore, early administration in selected patients with-
out contraindications is certainly reasonable.

The prehospital administration of aspirin and nitroglyc-
erin has already been implemented in many countries, with
both agents having the advantages of being inexpensive
and easy to administer by emergency medical service
(EMS) personnel to patients with suspected ACS, but pre-
hospital administration has not been approved in Japan.
In the future, EMS personnel should be able to administer
aspirin and nitroglycerin in the prehospital setting in Japan
as well. The 2018 JCS guideline for ACS states that further
investigation is needed to confirm the benefit of prehospital
administration of aspirin and nitroglycerin by EMS per-
sonnel.! As pointed out earlier, there is a knowledge gap in
previous guidelines, and it is useful to accumulate evidence
regarding the prehospital administration of aspirin and
nitroglycerin to confirm the safety of these drugs in the
prehospital setting before the implementation of prehospi-
tal administration by EMS personnel in Japan. We pro-
pose the collection of data from patients with and without
prehospital administration of aspirin and nitroglycerin by
physicians attending by rapid response (road and air)
medical vehicles. These data may strengthen the certainty
of evidence and recommendations in future guidelines. In
addition, it would be invaluable for the Medical Control
Council to establish an appropriate protocol for prehospital
treatment of ACS patients, including a prehospital 12-lead
ECG for the appropriate diagnosis of ACS.20

Unfortunately, the present study has several limitations,
with the chief limitation being that the certainty of evi-
dence is very low. First our systematic reviews contained
no RCTs, and only 3 observational studies for aspirin!5-17
and one observational study for nitroglycerin.!” This may
be due, in part, to the fact that we only searched the
PubMed database and restricted the language to English

because of limited resources for this study. Second, the
study populations of all included papers consisted of
patients who were finally diagnosed with AMI. Third,
there were differences in patient characteristics in each
observational study, including the frequency of prehospital
administration of drugs other than aspirin and nitroglyc-
erin. For these reasons (i.e., the risk of bias, imprecision,
and indirectness), the certainty of evidence was down-
graded to very low. Although these systematic reviews of
studies of the prehospital administration of aspirin and
nitroglycerin, which had not been previously evaluated, do
provide small evidence that will constitute an advancement
for the guidelines.

In conclusion, prehospital administration of aspirin and
nitroglycerin by non-physician healthcare professionals is
suggested to be beneficial for patients with suspected ACS,
although the certainty of evidence is very low. Further
studies are needed to confirm the benefit of prehospital
administration of aspirin and nitroglycerin.
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