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CLINICIAN’S CAPSULE

What is known about the topic?

Transport of STEMI patients directly to the cath lab

(STEMI bypass) by advanced care paramedics (ACPs) is

common practice. The safety of this practice with

primary care paramedics (PCPs) is unknown.

What did this study ask?

What is the prevalence and breakdown of events during

PCP STEMI bypass?

What did this study find?

Clinically important events are common in STEMI bypass

patients. A smaller proportion of events would be

addressed differently by ACP compared to PCP

protocols.

Why does this study matter to clinicians?

This study adds to the evidence that PCP STEMI bypass

is safe.

ABSTRACT

Objective: The aim of this study was to determine what

clinically important events occur in ST-elevation myocardial

infarction (STEMI) patients transported for primary percuta-

neous coronary intervention (PCI) via a primary care para-

medic (PCP) crew, and what proportion of such events could

only be treated by advanced care paramedic (ACP) protocols.

Methods: We conducted a health record review of STEMI

transports by PCP-only crews and those transferred from PCP

to ACP crews (ACP-intercept) from 2011 to 2015. A piloted

data collection form was used to extract clinically important

events, interventions during transport, and mortality.

Results: We identified 214 STEMI bypass cases (118 PCP-only

and 96 ACP-intercept). Characteristics were mean age 61.4

years; 44.4% inferior infarcts; mean response time 6 minutes,

19 seconds; total paramedic contact time 29 minutes, 40 sec-

onds; and, in cases of ACP-intercept, 7 minutes, 46 seconds of

PCP-only contact time. A clinically important event occurred

in 127 (59.3%) of cases: SBP < 90mm Hg (26.2%), HR < 60

(30.4%), HR > 100 (20.6%), arrhythmias 7.5%, altered mental

status 6.5%, airway intervention 2.3%. Two patients (0.9%)

arrested, both survived. Of the events identified, 42.5% could

be addressed differently by ACP protocols. The majority

related to fluid boluses for hypotension (34.6%). In the ACP-

intercept group, ACPs acted on 51.6% of events. There were

six (2.8%) in-hospital deaths.

Conclusions: Although clinically important events are com-

mon in STEMI bypass patients, a smaller proportion of events

would be addressed differently by ACP compared with PCP

protocols. The majority of clinically important events were

transient and of limited clinical significance. PCP-only crews

can safely transport STEMI patients directly to primary PCI.

RÉSUMÉ

Objectif: L’étude visait à déterminer quels événements

cliniques importants surviennent chez les patients qui ont

subi un infarctus du myocarde avec élévation du segment ST

(STEMI) et qui sont transportés par des équipes d’ambulan-

ciers paramédicaux en soins primaires (APSP) en vue d’une

intervention coronarienne percutanée (ICP) pratiquée d’em-

blée, et quelle proportion de ces événements pourrait être

traitée par des ambulanciers paramédicaux en soins avancés

(APSA), selon des protocoles propres à eux.

Méthode: Il s’agit d’un examen de dossiers médicaux de

patients ayant subi un STEMI, qui ont été transportés par des

APSP seulement ou qui ont été confiés à des APSA en cours

de route, de 2011 à 2015. Une collecte dirigée de données

réalisée à l’aide d’un formulaire a permis de relever les

événements cliniques importants, les interventions effectuées

durant le transport et la mortalité.

Résultats: Ont été dénombrés 214 cas de transport direct au

centre où sont pratiquées les ICP pour un STEMI (118 traités

par des équipes d’APSP seulement et 96, par des équipes

d’APSA en cours de route). Voici les principales caractéris-

tiques : âge moyen : 61,4 ans; infarctus inférieur : 44,4 %;
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temps de réaction moyen : 6 minutes (min) 19 secondes (s);

temps de contact total avec les ambulanciers paramédicaux :

29min 40 s et temps de contact avec les APSP dans les cas

confiés à des équipes d’APSA : 7min 46 s. Un événement

clinique important s’est produit dans 127 cas (59,3 %) :

pression systolique < 90mm Hg (26,2 %); fréquence

cardiaque < 60 (30,4 %) ou > 100 (20,6 %); arythmie :

7,5 %; altération de l’état mental : 6,5 %; intervention pour le

maintien de la perméabilité des voies respiratoires : 2,3 %.

Deux patients (0,9 %) ont fait un arrêt cardiaque et les deux

ont survécu. Dans l’ensemble, 42,5 % des événements relevés

pourraient être pris en charge différemment selon les

protocoles appliqués par les APSA. La majorité des interven-

tions consistait en l’administration de bolus liquides pour

corriger l’hypotension (34,6 %). Dans le groupe de patients

traités par les APSA en cours de route, ces derniers sont

intervenus dans 51,6 % des événements observés. Enfin ont

été enregistrées 6 morts (2,8 %) hospitalières.

Conclusion: Bien que les patients transportés directement au

centre où sont pratiquées les ICP pour un STEMI connaissent

un nombre élevé d’événements cliniques importants, une

faible proportion de ces derniers serait prise en charge

différemment par les APSA comparativement aux APSP. Il

s’agissait en général d’événements passagers et d’une faible

portée clinique. Les équipes composées seulement d’APSP

peuvent donc transporter directement les patients ayant subi

un STEMI au centre où sont pratiquées d’emblée les ICP, et

ce, en toute sécurité.

Keywords: emergency medical services, percutaneous

coronary intervention, ST-segment elevation myocardial

infarction

INTRODUCTION

Background

For patients presenting with an ST-elevation myo-
cardial infarction (STEMI), every minute of delay
increases ischemic time and mortality.1 Percutaneous
coronary intervention (PCI) is the recommended
method of reperfusion, providing it can be performed
within 90 minutes of first medical contact.2,3 As per the
American Heart Association (AHA) guidelines, STEMI
patients should be transported by emergency medical
services (EMS) to a PCI capable hospital when a
door-to-balloon time of 90 minutes or less can be
achieved.2,3

In eligible patients meeting prehospital criteria for
PCI, it is recommended to transport patients directly to
the PCI facility, bypassing closer emergency depart-
ments. This has been termed STEMI bypass.2 In
Ottawa and many other jurisdictions, the EMS system
is composed of primary care paramedics (PCPs) (ana-
logous to Basic Life Support [BLS] medics) capable of
defibrillation and basic interventions as well as advanced
care paramedics (ACPs) capable of performing all
Advanced Cardiac Life Support (ACLS) interventions
(analogous to Advanced Life Support [ALS] medics). It
is not always possible to have an ACP crew readily
available to transport STEMI patients to a PCI centre;
insisting this were the case would lead to longer door-
to-balloon times. Since 2005, Ottawa PCP crews have
been transporting patients directly to the PCI centre.
This “PCP STEMI Bypass” protocol may lead to
prolonged PCP transport time, but faster access to PCI.

Importance

Fifty percent of deaths from acute coronary syndrome
occur in a prehospital environment; however, this
includes patients presenting in cardiac arrest prior to
first medical contact.4 The exact mortality and
instability of STEMI patients in the field are not
entirely known nor what interventions STEMI patients
may require en route to the PCI facility. Some studies
have shown that clinically significant events are com-
mon, but it is unclear whether ALS interventions are
frequently required, or whether an increased transport
time has an impact.5,6 Two recent studies have been
published in this journal examining PCP STEMI
bypass.7,8 Bussières et al. looked at a PCP STEMI
bypass in a rural setting in a PCP-only EMS system,
whereas Kwong et al. evaluated a PCP STEMI bypass
guideline in a dense urban environment with both PCP
and ACP care. Our study adds to the existing literature
examining the safety of a PCP STEMI bypass by
examining its use in a different setting.

Goal of this investigation

The objective of this study was to investigate the
safety of PCP-only STEMI bypass by examining the
existing PCP-only STEMI bypass program in
Ottawa. Specifically, we sought to determine the
prevalence and categorize any clinically important
events during transport and to determine the pro-
portion of such events that could only be treated by
ACP protocols.
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METHODS

Study design and setting

We conducted a health record review of STEMI
patients transported for primary PCI from January 1,
2011, to December 21, 2015. January 2011 was the date
when electronic prehospital patient care reports
replaced paper reports, and December 2015 was the
start date of our study; therefore, all electronic available
data were included. Ottawa has a single PCI facility
located at an academic tertiary care centre. The pre-
hospital system is composed of both PCPs capable of
BLS and equipped with automated external defi-
brillators (AEDs) as well as ACPs capable of full ALS
care. In some cases, an ACP crew will intercept a PCP
crew either on scene or rendezvous during transport in
a process termed ACP-intercept. This process can be
initiated automatically by dispatch when an ACP-only
transport crew is sent to relieve a PCP-only first
response car (not capable of patient transport), or when
a PCP-only crew calls for ACP backup.

Study population

We included STEMI patients presenting to the Ottawa
Heart Institute for primary PCI after transport by the
Ottawa Paramedic Service under a STEMI bypass
agreement. Inclusion criteria for STEMI bypass include
signs and symptoms of cardiac ischemia of ≤ 12 hours
with a 12-lead electrocardiogram (ECG) showing ST-
elevation ≥1mm in at least two contiguous limb leads,
or ST-elevation ≥2mm in at least two contiguous pre-
cordial leads. Exclusion criteria for STEMI bypass was
a transport time to the catheterization laboratory of
greater than 60 minutes since the STEMI-
positive ECG.

Case identification and data collection

Our case identification strategy used the dispatch
database to determine urgent transports to the Ottawa
Heart Institute during the study period. From this, we
derived the type of STEMI bypass (overall total, ACP-
only, PCP-only, and ACP-intercept). We reviewed the
prehospital electronic patient care report and hospital
chart for PCP-only and ACP-intercept cases identified.
Our study did conform to the RECORD statement of
health record reviews.9 We piloted a data extraction

form which was used to manually extract patient and
system characteristics, as well as the primary and sec-
ondary outcomes. This study was approved by the
Ottawa Health Science Network Research
Ethics Board.

Outcome measures

Our primary outcome was clinically important events
occurring under the care of paramedics. We deter-
mined our definitions of clinically important events
based on previous definitions in the literature,5,6 author
consensus, and by ensuring they could be objectively
extracted. Events included were hypotension (systolic
blood pressure < 90), bradycardia (HR < 60), tachy-
cardia (HR > 100), arrhythmias (supraventricular
tachycardia, ventricular tachycardia, rapid atrial fibril-
lation, and third-degree heart block), decreased level of
consciousness (Glasgow Coma Scale [GCS] < 15),
need for airway support (positive pressure ventilation
with a bag-valve mask, placement of oral or nasal
pharyngeal airway, insertion of supraglottic airway or
endotracheal intubation), and cardiac arrest (initial and
subsequent rhythm, if defibrillation took place, and if
return of spontaneous circulation [ROSC] was
achieved). Using the paramedic protocols, the propor-
tion of clinically important events that could only be
treated by ACP protocols and not by PCP protocols,
was determined by consensus between two independent
investigators (SM, MA) who were blinded to the out-
come data. A third investigator (RD) was used if con-
sensus could not be reached by a unanimous agreement.
Secondary outcomes were interventions performed
during transport, prehospital mortality, in-hospital
mortality during index visit, and rate of erroneous
STEMI bypass (defined as a case deemed not to be a
STEMI on arrival to cardiac catheterization
laboratory).

Data analysis

We presented information on the prevalence of clini-
cally important events and their description using
descriptive statistics. Where appropriate, we reported
differences in event proportions between PCP and ACP
crews with 95% confidence intervals (CI) and chi-
square statistics. We compared continuous variables
using two-tailed t-test statistics.
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RESULTS

Characteristics of study subjects

There were 967 STEMI bypass cases transported by
the Ottawa Paramedic Service to primary PCI from
January 1, 2011, to December 21, 2015 (Figure 1). Of
these, 716 were ACP-only transports and therefore
excluded. A further 37 cases were excluded (25 due to
missing data, and 12 were calls for out-of-hospital
cardiac arrest with a STEMI on ROSC ECG). This left
214 STEMI bypass cases that were included in the
study: 118 PCP-only and 96 ACP-intercept.

Overall patient and system characteristics for inclu-
ded cases are presented in Table 1. The mean age was
61.4 years (SD 13.37; range 23–94), and 78.0% of
patients were male. The most common infarct locations
were inferior (44.5%) followed by anterior (31.8%).
Many patients had cardiac risk factors, the most com-
mon being hypertension (56.9%) and smoking (62.0%).
Most patients were administered acetylsalicylic acid
(ASA) by EMS (91.1%). Nitro was administered in
36.4% of patients and more commonly in the ACP-
intercept group (47.9%) compared with the PCP-only
group (27.1%) – difference of 20.8%, 95% CI 7.8–33.0;
p= 0.002.

Mean response time was 6 minutes, 19 seconds, and
was slightly shorter in the ACP-intercept group

(5 minutes, 45 seconds v. 6 minutes, 50 seconds;
p= 0.03). Overall, STEMI patients were under the care
of paramedics for 29 minutes, 40 seconds. In the ACP-
intercept group, patients were under the care of a PCP
paramedic for an average of 7 minutes, 46 seconds
before ACP-intercept arrived. The most common type
of ACP-intercept path was from a PCP-only first
response car to ACP transport crew (80.2% of ACP-
intercept cases), whereas a transfer from a PCP-only
transport crew to an ACP transport crew was lower
(19.8% of ACP-intercept cases). The overall rate of an
erroneous STEMI bypass was 17.3% (20.3% in the
PCP-only group and 13.5% in the ACP-intercept
group; difference of 6.8%, 95% CI –3.6–16.6; p= 0.19).
Paramedics patched to a base hospital physician in
16.4% of cases; the most common reasons for patching
were to request nitro orders followed by questions
about destination decisions.

Main results

A total of 127 clinically important events occurred
among 214 cases (59.3% overall; 54.2% of PCP-only
cases v. 65.6% of ACP-intercept cases; difference of
11.4%, 95% CI –1.8–23.9; p= 0.09) (Table 2). The 63
events in the ACP-intercept group were further strati-
fied into events occurring while a PCP was attending
(43.7%) or if the event had occurred after care had been

Figure 1. Study flow diagram.
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transferred to the ACP (21.9%). This left a total of 106
clinically important events occurring under the care of a
PCP (Figure 2).

The most common clinically important events iden-
tified were bradycardia (30.4%) followed by hypoten-
sion (26.2%) and tachycardia (20.6%). Arrhythmias
occurred in 7.5% of cases, most commonly fast atrial
fibrillation (3.3%) followed by third-degree heart block
(1.9%). Altered level of consciousness (6.5%) and the
need for airway manipulation (2.3%) were much less
common. There were two cardiac arrests occurring
during transport (one in the PCP-only group and one
in the ACP-intercept group), both of which achieved
ROSC and survived to hospital discharge. Overall,

hospital mortality during the index admission was
similar between groups (2.5% v. 3.1%; difference of
0.6%, 95% CI –4.5–6.5; p= 0.79).
Of all clinically important events, 42.5% could have

been addressed by ACP protocols only (Table 3). The
vast majority of these consisted of meeting protocol
criteria for fluid boluses for hypotension (34.6% of
events overall) (see Table 3). Potential interventions for
bradycardia, tachycardia, ACLS, and sedation were far
less common. The clinically important events occurring
in the ACP-intercept group were then examined to
specifically determine whether an intervention was
indeed performed by ACPs for these events. Of the
events occurring under the care of an ACP, an

Table 1. Patient and system characteristics

Total PCP-only ACP-intercept

N= 214 n=118 n=96

Patient characteristics
Mean age: (SD) [range] 61.4 (13.4) [23–94] 62.9 (13.5) [23–94] 59.5 (13.0) [26–93]
Male sex: no. (%) 167 (78) 90 (76.3) 77 (80.2)
STEMI location: no. (%)
Inferior 95 (44.4) 47 (39.8) 48 (50.0)
Anterior 68 (31.8) 41 (34.7) 27 (28.1)
Lateral 33 (15.4) 15 (12.7) 18 (18.8)
Posterior 9 (4.2) 2 (1.7) 7 (7.3)

Cardiac risk factors: no. (%)
Smoker 80 (62.0) 41 (60.4) 39 (65.0)
Hypertension 115 (56.9) 68 (61.8) 47 (51.1)
Dyslipidemia 87 (45.8) 50 (48.1) 37 (43.0)
Coronary artery disease 50 (26.5) 31 (29.8) 19 (22.4)
Diabetes mellitus 39 (19.8) 20 (18.3) 19 (21.6)
Malignancy 15 (8.3) 9 (9.2) 6 (7.3)
Pacemaker 0 (0) 0 (0) 0 (0)

Treatment: no. (%)
ASA 195 (91.1) 105 (89.0) 90 (93.8)
Nitro 78 (36.4) 32 (27.1) 46 (47.9)

System characteristics
Time intervals: min:sec - mean (SD)
Response time 6:19 (3:29) 6:50 (3:29) 5:45 (3:23)
Paramedic contact time 29:40 (8:37) 27:08 (8:02) 32:45 (8:20)
PCP contact time 7:46 (5:35) N/A 7:46 (5:35)
Time to ECG 8:35 (6:31) 7:53 (5:44) 9:27 (7:17)

Erroneous STEMI bypass: no. (%) 37 (17.3) 24 (20.3) 13 (13.5)
Patch to base hospital: no. (%) 35 (16.4) 17 (14.4) 18 (18.8)
Nitro orders 23 (10.7) 15 (12.7) 8 (8.3)
Destination decisions 5 (2.4) 2 (1.7) 3 (3.2)
Other 7 (3.3) 0 (0) 7 (7.3)

ACP= advanced care paramedic; ASA= acetylsalicylic acid; contact time= time interval from arrival to patient’s side to arrival to catheterization laboratory; erroneous STEMI bypass= no
STEMI on arrival to catheterization laboratory; nitro= nitroglycerin spray; paramedic PCP contact time= time interval from PCP arrival on-scene to transfer of care to ACP; patch to base
hospital= patch to emergency physician for online medical control; PCP= primary care paramedic; response time= time interval from notified to arrival on-scene; SD= standard deviation;
STEMI=ST-elevation myocardial infarction; time to ECG= time interval from arrival to patient’s side to STEMI positive ECG.
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Table 2. Clinically important events during STEMI bypass

ACP-intercept (n=96)

No. (%) Overall (N=214) PCP-only (n=118) Overall PCP attending ACP attending

CIE total 127 (59.3) 64 (54.2) 63 (65.6) 42 (43.7) 21 (21.9)
Bradycardia (HR<60) 65 (30.4) 30 (25.4) 35 (36.5) 25 (26.0) 10 (10.5)
Hypotension (SBP<90) 56 (26.2) 25 (21.2) 31 (32.3) 23 (24.0) 8 (8.3)
Tachycardia (HR>100) 44 (20.6) 27 (22.9) 17 (17.7) 10 (10.4) 7 (7.3)
Arrhythmias: 16 (7.5) 9 (7.5) 7 (7.2) 5 (5.2) 2 (2.0)
SVT 2 (0.9) 2 (1.7) 0 (0) 0 (0) 0 (0)
V-tach 2 (0.9) 1 (0.8) 1 (1.0) 1 (1.0) 0 (0)
A-fib 7 (3.3) 5 (4.2) 2 (2.1) 1 (1.1) 1 (1.0)
3 degree AVB 4 (1.9) 1 (0.8) 3 (3.1) 3 (3.1) 0 (0)
Other 1 (0.5) 0 (0) 1 (1.0) 0 (0) 1 (1.0)

Altered LOC (GCS < 15) 14 (6.5) 7 (5.9) 7 (7.3) 4 (4.2) 3 (3.1)
Airway manipulation 5 (2.3) 3 (2.5) 2 (2.0) 1 (1.0) 1 (1.0)
OPA/NPA/BVM 4 (1.8) 3 (2.5) 1 (1.0) 1 (1.0) 0 (0)
ETT/LMA 1 (0.5) 0 (0) 1 (1.0) 0 (0) 1 (1.0)

Cardiac arrest: 2 (0.9) 1 (0.8) 1 (1.0) 0 (0) 1 (1.0)
ROSC and survival to discharge 2 (0.9) 1 (0.8) 1 (1.0) 0 (0) 1 (1.0)

Prehospital mortality 0 (0) 0 (0) 0 (0) N/A N/A

ACP= advanced care paramedic; ACP attending=patient under care of an ACP; A-fib= atrial fibrillation with heart rate greater than 100 beats per minute; altered LOC= altered level of
consciousness; BVM=bag-valve mask; CIE= clinically important event; ETT= endotracheal tube; GCS=Glasgow Coma Scale; LMA= laryngeal mask airway; NPA= nasal pharyngeal airway;
OPA= oral pharyngeal airway; PCP= primary care paramedic; PCP attending= patient under care of a PCP; prehospital mortality= death during care by prehospital provider; ROSC= return of
spontaneous circulation; SVT= supraventricular tachycardia; V-tach= ventricular tachycardia; 3 degree AVB= third-degree AV block.

Figure 2. Clinically important events flow diagram.
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intervention was performed in 51.6% of cases (see
Table 3). Most interventions consisted of giving fluid
for hypotension in 52.0% of cases with other inter-
ventions being far less common (see Table 3).

DISCUSSION

The main objective of this study was to determine the
safety of PCP-only STEMI bypass and categorize
clinically important events occurring during transport.
We believe this study helps confirm that PCP-only
STEMI bypass is a safe intervention and a strong ele-
ment in the continuum of prehospital STEMI care.

The goal of PCP-only STEMI bypass is to decrease
the time from first medical contact to PCI by allowing
all paramedics to take patients directly to the PCI
centre without the complication or delay of waiting for
an ACP crew, on-scene transfer, or ACP-intercept. It
also has important implications for PCP-only EMS
services. Previous studies in Ottawa showed a mortality
benefit for prehospital STEMI bypass due to decreased
time to reperfusion.10,11 While PCP-only STEMI
bypass in Ottawa has been in place since 2005, it is in
contrast to expert consensus from the AHA and the
European Resuscitation Council (ERC) that suggest
care providers be able to provide full ACLS care.4,12

We believe that PCP paramedics have the necessary
skills to intervene in serious complications, such as
cardiac arrest, and that other ACP skills are not fre-
quently required during transport.

In our study, patient and system characteristics were
similar between the PCP-only and ACP-intercept
group with a few notable exceptions. Nitro was

administered more frequently in the ACP-intercept
group. This is likely due to the provincial protocol for
nitro administration in Ontario, which states that nitro
can be administered only if patients have a prior history
of nitro use or if intravenous (IV) access is obtained.
Because IV access is usually not within the scope of
practice for PCPs, many STEMI patients often do not
meet inclusion criteria. We also found a higher rate of
erroneous STEMI bypass in the PCP-only group
compared with the ACP-intercept group, although this
result was not statistically significant. Finally, the mean
response time was slighter shorter in the ACP-intercept
group. This is consistent with the most common path for
ACP-intercept in our system being a PCP first response
car arriving before the ACP transport ambulance.
Our study shows that clinically important events are

common in STEMI bypass patients. The rate of events
in our study (54.2% in PCP-only cases) is higher than
the 26.9% seen in the Ryan et al. study with ACP-only
transports and the 12.4% seen in the Ross et al. study.5,6

This is likely due to differing definitions of clinically
important events. For example, minor events in the
Bussières et al. study would be classified as important in
both our study and the study by Ryan et al.7 It is critical
to note that clinically important events do not equal
adverse events; rather they indicate acuity and potential
need for intervention within this patient population.
Similar to previous studies, we found that the most
common events are hypotension and bradycardia.
Of all clinically important events identified in our

study, 42.5% could have been addressed by ACP pro-
tocols. Although the duration of events was not cap-
tured in our data extraction process, many events

Table 3. Potential advanced care paramedic interventions for observed clinically important events

CIE ACP-intercept (n=63)

No. (%)
CIE Overall
(N=127)

CIE PCP-only
(n=64) Overall

PCP attending
(n=42)

ACP attending
(n=21)

ACP intervention
performed

Total 54 (42.5) 23 (35.9) 31 (49.2) 21 (33.4) 10 (15.8) 16 (51.6)
Hypotension/
fluids

44 (34.6) 19 (29.7) 25 (39.8) 18 (28.6) 7 (11.2) 13 (52)

Bradycardia Rx 4 (3.1) 2 (3.0) 2 (3.1) 1 (1.5) 1 (1.5) 1 (50)
Tachycardia Rx 3 (2.4) 1 (1.6) 2 (3.1) 2 (3.1) 0 (0) 0 (0)
VSA with ACLS 2 (1.6) 1 (1.6) 1 (1.6) 0 (0) 1 (1.6) 1 (100)
Sedation for
agitation

1 (0.8) 0 (0) 1 (1.6) 0 (0) 1 (1.6) 1 (100)

ACLS= advanced cardiac life support; ACP= advanced care paramedic; ACP attending= patient under care of an ACP; bradycardia Rx= atropine or transcutaneous pacing; CIE= clinically
important event; hypotension/fluids= patient received fluid bolus for hypotension; PCP= primary care paramedic; PCP attending= patient under care of a PCP; sedation for
agitation= intravenous or intramuscular midazolam; tachycardia Rx= synchronized cardioversion; VSA= vital signs absent.
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appeared to be transient, resolved without any inter-
vention, and were of limited clinical significance. Fur-
ther evidence supporting that serious clinically
important events were infrequent is apparent by the fact
that ACPs intervened in only about half of the events
occurring in the ACP-intercept group. Of the events
that could be addressed by ACP protocols, the vast
majority of these consisted of meeting protocol criteria
for fluid boluses for hypotension (34.6% of events
overall). Although we did not extract the exact volume
of fluid infused, overall it appeared to be quite small. Of
note, the study by Kwong et al. also found that the most
common ACP intervention was a fluid bolus for
hypotension, and they found that the median volume
infused was only 300 ml.8 Most importantly, in our
population other more serious and advanced interven-
tions were infrequent.

While the majority of the clinically important events
observed were related to hypotension, these are argu-
ably the patients that would benefit most from urgent
PCI and STEMI bypass.4 Indeed the 2013 AHA
guidelines state that primary PCI is the treatment of
choice for STEMI patients with cardiogenic shock or
severe heart failure.2 This is based on the “should we
emergently revascularize occluded coronaries for car-
diogenic shock” (SHOCK) Trial, which showed a sig-
nificant mortality benefit to revascularization compared
with medical stabilization in patients with cardiogenic
shock.13 We believe the more important treatment for
STEMI patients with hypotension is not a potential
time delay waiting for ACP-intercept and IV fluids but
rather expedited access to PCI.

Knowing that STEMI patients are at risk of ven-
tricular dysrhythmias, we examined our cohort for
cardiac arrest occurring during transport. Of the 214
patients included, there were two cardiac arrests (0.9%)
occurring during transport (one in the PCP-only group
and one in the ACP-intercept group). The arrest in the
PCP-only group was successfully resuscitated with BLS
care. Both arrested patients achieved ROSC and sur-
vived to hospital discharge. Previous studies have shown
an arrest rate of roughly 2% to 3% within similar EMS
systems.5,6,8 PCP paramedics have the skill to rapidly
recognize cardiac arrest and deploy an AED and basic
airway skills.

We believe our study has several strengths. Our study
examines an experienced and mature PCP STEMI
bypass program that has been functioning since 2005.
We examined a large cohort of PCP-only STEMI

bypass transports. Furthermore, our study is indepen-
dently in agreement with two recent studies supporting
the safety of PCP-only STEMI bypass, therefore add-
ing to the mounting evidence of safety for PCP-only
STEMI bypass.7,8 Finally, we believe that our inclusion
of an ACP-intercept cohort allows some determination
of actual ACP intervention in the setting of encoun-
tered clinically important events.
We decided to exclude ACP-only STEMI bypass

cases because the objective of our study was mainly to
determine the prevalence of events occurring among
PCP-only transports. Although this may have been
useful as a direct comparator, this was not the popula-
tion of interest for our study as it has been reported in
previous studies.5,6,14 We cannot completely exclude
the selection of ACP versus PCP crew related to patient
severity and not dispatch proximity without a direct
comparison of ACP cases. However, in our EMS sys-
tem, most STEMI cases come into dispatch as chest
pain calls and therefore response is simply based on
closest unit availability. Furthermore, in the ACP-
intercept group, the most common type of intercept
path was from a PCP-only first response car to ACP
transport crew (80.2%). This indicates that the majority
of ACP-intercept cases in our study were a system
function rather than PCPs calling for ACP backup.
There are several limitations to our study. Because

this was a health record review, it is limited to charted
data, at times making it difficult to infer paramedic
decision-making based on written observations and
interventions. This was especially challenging when
viewing transient events and trying to determine whe-
ther the paramedic believed this was clinically sig-
nificant requiring intervention. Our study took place in
an urban setting with relatively short transport times,
and it is unclear whether these results would apply to a
more rural setting with significantly longer transport
times. Like other studies on PCP STEMI bypass, our
sample size may not have been adequate to fully discern
rare clinically important events. A larger prospective
study with appropriate sample size calculations for an
expected rate of events would more definitely deter-
mine safety. Finally, a small number of cases were
excluded due to missing data.

CONCLUSION

Clinically important events are common in STEMI
bypass patients; however, the vast majority of events
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appeared to be transient and of limited clinical sig-
nificance. The most common clinically important
events were bradycardia and hypotension. Although a
proportion of these events could be addressed differ-
ently by ACP protocols compared with PCP protocols,
about half of these were acted upon by ACPs, and
intervention mostly consisted of modest fluid boluses
for hypotension. In this urban population sample, we
did not observe any safety concerns regarding PCP-
only STEMI bypass. We believe it to be a safe inter-
vention and a strong element in the continuum of
prehospital STEMI care.
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