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, Abstract—Background: Arrival of patients with
ST-elevation myocardial infarction (STEMI) by Emergency
Medical Services (EMS) results in shorter reperfusion times
and lower mortality in developed countries. Objectives:
This study examines EMS use by STEMI patients in Lebanon
and associated clinical outcomes. Methods: A retrospective
observational study with chart review was carried out for
STEMI patients arriving to the Emergency Department of
a tertiary care center in Lebanon between January 1, 2013
and August 31, 2016. A descriptive analysis was done and fol-
lowed by a bivariate analysis comparing two groups of
patients (EMS vs. Non-EMS). Results: A total of 280 patients
were included in the study. They were mostly male (71.8%).
Mean age was 65.1 years (95% confidence interval [CI]
63.4–66.9). Only 12.5% (95% CI 8.6–16.4) presented by
EMS. Chest pain (81.1%) was the most common presenting
symptom. Anterior myocardial infarction was the most
common electrocardiogram (ECG) diagnosis (51.4%). Most
patients were admitted (98.2%), and 72.0% of these patients
were treated with primary percutaneous coronary interven-
tion. Cardiogenic shock was the most frequent in-hospital
complication (6.2%). The mortality rate was 7.1%. Mean
door-to-ECG and door-to-balloon times were 10.8 (95% CI
7.1–14.4) min and 106.2 (95% CI 95.9–116.6) min, respec-
tively. Patients’ characteristics, presenting symptoms, out-
comes, and performance metrics were similar between the
two groups. Conclusion: EMS is underutilized by STEMI pa-
tients in Lebanon and is not associated with improvement in
clinical outcomes. Medical oversight and quality initiatives
focusing on outcomes of patients with timely sensitive emer-
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gencies are needed to advance the prehospital care system
in Lebanon. � 2018 Elsevier Inc. All rights reserved.

, Keywords—ST-elevationmyocardial infarction (STEMI);
emergency medical services (EMS); prehospital care; Beirut;
Lebanon
INTRODUCTION

Cardiovascular disease is the leading cause of death from
noncommunicable diseases in Lebanon and worldwide
(1,2). This leading health care burden on developing, as
well as developed, countries has resulted in extensive
policy and protocol development that aims at improving
cardiovascular disease outcomes (3,4).

Early reperfusion is the main therapy in patients
admitted with ST-elevation myocardial infarction
(STEMI). Several performance metrics, including first-
medical-contact-to-device time, door-to-balloon (D2B)
time, and onset-to-balloon time are used to reduce total
ischemic time (5).

Early prehospital identification of STEMI is an essen-
tial element in minimizing total ischemic time. Patients
with STEMI arriving to the hospital by Emergency Med-
ical Services (EMS) have been shown to have shorter
D2B times and lower mortality rates when compared
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with patients who did not use EMS (6,7). Furthermore,
prehospital electrocardiogram (ECG) and STEMI
notification have been shown to result in smaller infarct
size, improved reperfusion times, and lower STEMI
complications (8–11). EMS utilization rates for patients
with STEMI are, however, frequently reported to be
lower than expected in different settings (12,13).

In Lebanon, data and registries on use of EMS in
patients with acute coronary syndromes (ACS) are lack-
ing. No studies have addressed the impact of EMS use
on outcomes of patients with ACS arriving to the hospital.
Thus, our study aims to describe the prevalence of EMS
utilization among patients presenting with STEMI to
the Emergency Department (ED) of a tertiary care center
in Beirut, Lebanon and to compare clinical outcomes and
performance metrics for STEMI patients by mode of
arrival.
METHODS

Design and Setting

This was a retrospective observational study of all pa-
tients presenting to the ED at the American University
of Beirut Medical Center (AUBMC) with STEMI be-
tween January 1, 2013 and August 31, 2016. AUBMC
is the largest tertiary care center in Beirut, Lebanon and
is considered a national and regional referral center,
with over 55,000 ED visits yearly. The institutional re-
view board at American University of Beirut approved
this study.

TheEMS system inLebanon is not well organized,with
absence of a universal access number and presence of mul-
tiplevolunteerEMSagencies (14). Thecareprovided in the
field is at the Basic Life Support level and is not standard-
ized in the absence of medical treatment protocols or med-
ical oversight. STEMI care by EMS in Lebanon involves
mainly transport of patients with lights and sirens, with
minimal medical treatment in the field (14).

For this study, STEMI patients were identified using
ED discharge diagnosis (coded by the medical records
department staff using the International Classification
of Diseases, 9th Revision, Clinical Modification). The
ED discharge diagnosis code is included in patient charts
among the hospital discharge diagnoses codes. Patients
presenting to the ED with suspected cardiac event
(meeting high-risk triage criteria) automatically get a
12-lead electrocardiogram through preestablished triage
chest pain protocol. Emergency physicians confirm
STEMI diagnosis and activate the catheterization labora-
tory and team through a ‘‘single call’’ broadcast paging
sent by the ED clerk to the STEMI team. An interven-
tional cardiologist and team are available on call 24 h
per day. Standardized log sheets are filled out by nursing
staff to record the following performance metrics: 1)
door-to-ECG time, 2) door-to-diagnosis time, 3) door-
to-catheter laboratory arrival time, and 4) D2B time.

Data Collection

A standardized process for data collection was used for
this study. A coding manual was developed to explain
the process of data extraction of each variable, and it
included all variables along with their definitions and
their location in the patients’ charts. Two trained research
fellows (both medical doctors) carried out data collection
from electronic medical charts. The inter-rater reliability
of the data abstraction and between the reviewers was as-
sessed by two methods: 1) a pilot investigation was con-
ducted on 10% of the charts to determine the reliability of
the study sample, clarify the data abstraction protocols,
and identify which information is available in the pa-
tients’ charts. 2) The principal investigator also randomly
selected some completed charts and checked their accu-
racy, and discrepancies were resolved by discussions be-
tween the principal investigator and the trained research
fellows.

Collected data included patient characteristics, demo-
graphics, mode of arrival to the ED, time of arrival to the
ED, emergency severity index (ESI) score (1 to 5, with a
score of 1 being most urgent and 5 being the least urgent),
hemodynamic parameters, blood tests, STEMI manage-
ment, and hospital stay complications (15). Patients who
suffered out-of-hospital cardiac arrest from presumed car-
diac etiology and thosewhowere transferred fromother fa-
cilities or other units within American University of Beirut
Medical Center were excluded from this study.

Statistical Analysis

Statistical analyses were performed using SPSS 24 (Sta-
tistical Package for Social Sciences; IBM, Armonk, NY).
The normality distribution of all continuous variables was
checked by Shapiro–Wilk test, Kurtosis and Skewness Z-
score, and visualization of histograms. In the univariate
analysis, categorical variables were summarized by
calculating the frequencies, percentages, and 95 % confi-
dence intervals (CI), whereas the continuous variables
were presented as mean with their associated 95% CI.
In the bivariate level, comparison of variables between
the two groups of mode of transport (EMS vs. Non-
EMS) was carried out using the Student’s t-test or
Mann–Whitney U-test for the continuous variables, and
the Pearson’s chi-squared test or Fisher’s exact test for
the categorical ones. Additional analysis compared time
intervals between patients treated during regular working
hours (8 AM–5 PM) and those treated after hours (5:01 PM–
7:59 AM). The 95%CIs were added as well to all estimates
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(mean and percentages) derived from these tests. A p-
value# 0.05 was used to indicate statistical significance.
RESULTS

Patient Baseline Characteristics

Out of 332 STEMI patients who presented to our institu-
tion during the study period, 280 patients met the inclu-
sion criteria (Figure 1). The mean age of patients was
65.1 (95% CI 63.4–66.9) years. Most patients were
male (71.8%) and presented during weekdays (73.9%)
and day working hours (54.6%). Only 12.5% of patients
used EMS. Approximately half of the patients were either
current smokers (41.8%) or ex-smokers (10.0%). The
most common chronic medical condition was hyperten-
sion (56.4%) followed by dyslipidemia (35.7%) and dia-
betes (35.0%). Chest pain was the most common
presenting symptom (81.1%), followed by dyspnea
(15.7%). Most patients suffered either anterior (51.4%)
or inferior (36.4%) myocardial infarctions (Table 1).

Patients in both groups (EMS vs. non-EMS) had
similar baseline characteristics (mean age, gender, co-
morbidities). Other variables including triage ESI score,
hemodynamic parameters (systolic blood pressure, dia-
stolic blood pressure, heart rate and respiratory rate)
and laboratory results (creatinine, troponin, and hemoglo-
bin) were also similar between the two groups (data not
shown). Patients who used EMS were more frequently
smokers (p = 0.028) and were less likely to present with
chest pain (p = 0.044) (Table 1).
Figure 1. Patient selection process.
Patient Disposition and Outcomes

Most patients were admitted to the hospital (98.2%).
The majority of these patients were treated with primary
percutaneous coronary intervention (PCI; 72.0%), fol-
lowed by medical treatment (19.6%) and coronary ar-
tery bypass grafting (2.9%). Few (5.5%) had normal
coronaries requiring no further STEMI management.
One patient died in the ED and 19 patients died during
hospital stay, resulting in a total mortality rate of
7.1%. Other in-hospital event rates were as follows:
cardiogenic shock, 6.2% (n = 17); atrial fibrillation,
5.8% (n = 16); ventricular tachycardia, 3.3% (n = 9);
ventricular fibrillation, 2.9% (n = 8); transient ischemic
attack or stroke, 1.1% (n = 3); myocardial reinfarction,
0.4% (n = 1); stent thrombosis, 0.4% (n = 1) and atrial
flutter, 0.4% (n = 1). Hospital length of stay was 3.8
(95% CI 3.1–4.5) days. Patient disposition, treatment
choice, mortality, complications, and hospital length
of stay did not significantly differ between EMS and
non-EMS transportation. Results are displayed on
Tables 1 and 2.

Performance metrics in terms of time intervals are
shown in Table 3. The mean time intervals for door-to-
ECG, door-to-catheterization laboratory, and D2B were
10.8 (95% CI 7.1–14.4) min, 60.5 (95% CI 49.3–71.7)
min, and 106.2 (95% CI 95.9–116.6) min, respectively.
Around half of the patients (55.2%) had a D2B time of
> 90 min. There were no statistically significant differ-
ences in study time intervals between the group arriving
by EMS and the non-EMS group.



Table 1. Patients’ Characteristics and ED Disposition

All (n = 280) EMS (n = 35) Non-EMS (n = 245)

p-Valuen Mean (95% CI) n Mean (95% CI) n Mean (95% CI)

Age (years) 280 65.1 (63.4 to 66.9) 35 65.8 (60.8 to 70.7) 245 65.1 (63.2 to 66.9) 0.786

n Percent (95% CI) n Percent (95% CI) n Percent (95% CI)

Gender
Male 201 71.8 (66.5 to 77.1) 24 68.6 (53.2 to 84.0) 177 72.2 (66.6 to 77.8) 0.651
Female 79 28.2 (22.9 to 33.5) 11 31.4 (16.0 to 46.8) 68 27.8 (22.2 to 33.4)

Day of the week
Weekdays 207 73.9 (68.8 to 79.0) 26 74.3 (59.8 to 88.8) 181 73.9 (68.4 to 79.4) 0.959
Weekends 73 26.1 (21.0 to 31.2) 9 25.7 (11.2 to 40.2) 64 26.1 (20.6 to 31.6)

Working hours
8:00 AM–5:00 PM 153 54.6 (48.8 to 60.4) 19 54.3 (37.8 to 70.8) 134 54.7 (48.5 to 60.9) 0.964
5:01 PM–7:59 AM 127 45.4 (39.6 to 51.2) 16 45.7 (29.2 to 62.2) 111 45.3 (39.1 to 51.5)

Smoking history
Nonsmoker 135 48.2 (42.3 to 54.1) 11 31.4 (16.0 to 46.8) 124 50.6 (44.3 to 56.9) 0.028
Smoker 117 41.8 (36.0 to 47.6) 22 62.9 (46.9 to 78.9) 95 38.8 (32.7 to 44.9)
Ex-smoker 28 10.0 (6.5 to 13.5) 2 5.7 (�2.0 to 13.4) 26 10.6 (6.7 to 14.5)

Comorbidities*
Hypertension 158 56.4 (50.6 to 62.2) 18 51.4 (34.8 to 68.0) 140 57.1 (50.9 to 63.3) 0.524
Dyslipidemia 100 35.7 (30.1 to 41.3) 11 31.4 (16.0 to 46.8) 89 36.3 (30.3 to 42.3) 0.572
Diabetes mellitus type 2 98 35.0 (29.4 to 40.6) 12 34.3 (18.6 to 50.0) 86 35.1 (29.1 to 41.1) 0.925
Coronary artery disease 74 26.4 (21.2 to 31.6) 12 34.3 (18.6 to 50.0) 62 25.3 (19.9 to 30.7) 0.260

Previous MI 65 87.8 (84.0 to 91.6) 11 91.7 (82.6 to 100.8) 54 87.1 (82.9 to 91.3) 1.000
Previous PTCA 46 62.2 (56.5 to 67.9) 7 58.3 (42.0 to 74.6) 39 62.9 (56.9 to 68.9) 0.757
CABG 17 23.0 (18.1 to 27.9) 4 33.3 (17.7 to 48.9) 13 21.0 (15.9 to 26.1) 0.454
Stenosis on angiography 13 17.6 (13.1 to 22.1) 1 8.3 (�0.8 to 17.4) 12 19.4 (14.4 to 24.4) 0.679

Respiratory disease 21 7.5 (4.4 to 10.6) 3 8.6 (�0.7 to 17.9) 18 7.3 (4.0 to 10.6) 0.734
Presenting symptom†

Chest pain 227 81.1 (76.5 to 85.7) 24 68.6 (53.2 to 84.0) 203 82.9 (78.2 to 87.6) 0.044
Dyspnea 44 15.7 (11.4 to 20.0) 6 17.1 (4.6 to 29.6) 38 15.5 (11.0 to 20.0) 0.804
Diaphoresis 23 8.2 (5.0 to 11.4) 6 17.1 (4.6 to 29.6) 17 6.9 (3.7 to 10.1) 0.051
Epigastric pain 18 6.4 (3.5 to 9.3) 2 5.7 (�2.0 to 13.4) 16 6.5 (3.4 to 9.6) 1.000
Shoulder pain 15 5.4 (2.8 to 8.0) 1 2.9 (�2.7 to 8.5) 14 5.7 (2.8 to 8.6) 0.702

Electrocardiogram diagnosis
Anterior 144 51.4 (45.5 to 57.3) 21 60.0 (43.8 to 76.2) 123 50.2 (43.9 to 56.5) 0.355
Inferior 102 36.4 (30.8 to 42.0) 12 34.3 (18.6 to 50.0) 90 36.7 (30.7 to 42.7)
Lateral 13 4.6 (2.1 to 7.1) 1 2.9 (�2.7 to 8.5) 12 4.9 (2.2 to 7.6)
Posterior 4 1.4 (0.0 to 2.8) 1 2.9 (�2.7 to 8.5) 3 1.2 (�0.2 to 2.6)
Other‡ 17 6.1 (3.3 to 8.9) 0 0 17 6.9 (3.7 to 10.1)

Emergency department
(ED) disposition
Admitted to hospital 275 98.2 (96.6 to 99.8) 34 97.1 (91.5 to 102.7) 241 98.4 (96.8 to 100) 0.490
Left against medical advice 4 1.4 (0.0 to 2.8) 1 2.9 (�2.7 to 8.5) 3 1.2 (�0.2 to 2.6)
Died in ED 1 0.4 (�0.3 to 1.1) 0 0 1 0.4 (�0.4 to 1.2)

EMS = emergencymedical services; CI = confidence interval; PTCA = percutaneous transluminal coronary angioplasty; CABG = coronary
artery bypass grafting; MI = myocardial infarction.
* Only the five most common comorbidities are shown.
† Only the five most common presenting symptoms are shown.
‡ Includes electrocardiogram diagnosis of left bundle branch block (LBBB), right ventricle myocardial infarction (MI), anteroinferior MI, an-
teroposterior MI, anterolateral MI, and posteroinferior MI.
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During regular working hours, more patients with
STEMI had a D2B time of # 90 min, compared with
those treated after hours and overnight (62.8%; 95% CI
53.9–71.7 vs. 46.4%; 95% CI 36.5–56.3; p = 0.017)
(Table 4).

DISCUSSION

This study examined characteristics and outcomes of pa-
tients who presented with STEMI to a tertiary care center
in Beirut, Lebanon. EMS was utilized in only 12.5% of
cases. This utilization rate is lower than previously re-
ported rates in other settings. A study carried out in the
Arabian Gulf reported EMS usage rates of 25.7%,
whereas other studies in the United States, Asia, and
Australia demonstrated even higher rates of EMS use
among STEMI patients (8,12,16–20). The
underutilization of EMS in this study echoes the
findings of a previous study that assessed the use of
EMS by patients in Beirut: in that study, only 23.3% of



Table 2. In-Hospital Events, Complications, and Mortality

All (n = 275) EMS (n = 34) Non-EMS (n = 241)

p-Valuen Percent (95% CI) n Percent (95% CI) n Percent (95% CI)

In-hospital treatment
Primary PTCA 198 72.0 (66.7 to 77.3) 22 64.7 (48.6 to 80.8) 176 73.0 (67.4 to 78.6) 0.461
Medical therapy alone 54 19.6 (14.9 to 24.3) 8 23.5 (9.2 to 37.8) 46 19.1 (14.1 to 24.1)
Urgent CABG 8 2.9 (0.9 to 4.9) 2 5.9 (�2.0 to 13.8) 6 2.5 (0.5 to 4.5)
No STEMI treatment

(normal coronaries)
15 5.5 (2.8 to 8.2) 2 5.9 (�2.0 to 13.8) 13 5.4 (2.5 to 8.3)

In-hospital death 19 6.9 (3.9 to 9.9) 4 11.8 (1.0 to 22.6) 15 6.2 (3.2 to 9.2) 0.269
Complications

Cardiogenic shock/heart
failure event

17 6.2 (3.3 to 9.1) 4 11.8 (1.0 to 22.6) 13 5.4 (2.5 to 8.3) 0.242

Atrial fibrillation 16 5.8 (3.0 to 8.6) 2 5.9 (�2.0 to 13.8) 14 5.8 (2.8 to 8.8) 1.000
Ventricular tachycardia 9 3.3 (1.2 to 5.4) 0 0 9 3.7 (1.3 to 6.1) 0.607
Ventricular fibrillation 8 2.9 (0.9 to 4.9) 1 2.9 (�2.7 to 8.5) 7 2.9 (0.8 to 5.0) 1.000
Transient ischemic attack 3 1.1 (�0.1 to 2.3) 0 0 3 1.2 (�0.2 to 2.6) 1.000
Atrial flutter 1 0.4 (�0.3 to 1.1) 0 0 1 0.4 (�0.4 to 1.2) 1.000
Myocardial reinfarction 1 0.4 (�0.3 to 1.1) 0 0 1 0.4 (�0.4 to 1.2) 1.000
Stent thrombosis 1 0.4 (�0.3 to 1.1) 0 0 1 0.4 (�0.4 to 1.2) 1.000

In-hospital disposition
Home 252 91.6 (88.3 to 94.9) 29 85.3 (73.4 to 97.2) 223 92.5 (89.2 to 95.8) 0.208
Dead on discharge 19 6.9 (3.9 to 9.9) 4 11.8 (1.0 to 22.6) 15 6.2 (3.2 to 9.2)
Other* 4 1.5 (0.1 to 2.9) 1 2.9 (�2.7 to 8.5) 3 1.2 (�0.2 to 2.6)

n Mean (95% CI) n Mean (95% CI) n Mean (95% CI)

In-hospital length of stay,
mean 6 SD (days)

276 3.8 (3.1 to 4.5) 34 3.2 (2.2 to 4.2) 241 3.9 (3.1 to 4.7) 0.744

EMS = emergencymedical services; CI = confidence interval; PTCA = percutaneous transluminal coronary angioplasty; CABG = coronary
artery bypass grafting; STEMI = ST-elevation myocardial infarction.
* Includes patients who were transferred to different hospitals and who left against medical advice.
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patients with EMS priority conditions used EMS (21).
The low use of EMS by the Lebanese population could
be attributed to the lack of public education concerning
presenting symptoms, patient illness severity, EMS acti-
vation protocols, or EMS transportation benefits (21). A
survey conducted in the southern regions of Lebanon
demonstrated that only 30% of the individuals surveyed
knew the telephone numbers of the available ambulance
agencies, and another study in Beirut demonstrated that
among high-acuity patients who did not use EMS, 36%
of them did not know how to activate EMS and did not
believe that ambulance transport in Lebanon had any
added benefit when compared with other modes of trans-
portation (21,22). The absence of a universal access
number for EMS agencies in addition to absence of
prehospital standards related to response times might be
contributing factors to this underutilization. In fact,
frequent delays occur in response to scene due to
ineffective communication between ambulance
agencies regarding the proximity of their response
vehicles to the scene of an event (14,22).

Despite recommendations by governing bodies in car-
diology, EMS continues to be underutilized worldwide
(12,13,23–25). Several studies have shown that
common reasons for EMS underuse among cardiac
patients include underestimation of symptom severity
and belief that private transportation is faster (25–27).
Awareness campaigns are usually directed toward
educating patients about cardiac symptoms, enabling
them to recognize symptom severity early on and to
activate EMS. Shorter patient presentation times and
higher EMS use have been demonstrated in patients
who are familiar with ongoing heart attack awareness
campaigns (28–30). Such awareness campaigns are
lacking in Beirut. Studies conducted at major referral
hospitals in Beirut showed that most patients would not
immediately seek emergency care if they experienced
symptoms of a heart attack, emphasizing the lack of
public awareness concerning presenting symptoms of
cardiac emergencies in this setting (31,32).

Most characteristics of patients with STEMI (age,
gender, ESI score, previous cardiac event, and past med-
ical history) were similar between the two groups (EMS
vs. non-EMS). Although these results are in line with
the available medical literature in the Middle East, these
contradict findings from the current Western and Asian
medical literature, which suggests that older patients, pa-
tients with prior heart failure, myocardial infarction, PCI,
stroke, and patients with hypertension are more likely to
use EMS (12,16,17,19,33). In our study, patients arriving



Table 3. Performance Metrics by Time Intervals By Arrival Mode

STEMI Performance Metrics (min)

All (n = 280) EMS (n = 35) Non-EMS (n = 245)

p-Valuen Mean (95% CI) n Mean (95% CI) n Mean (95% CI)

Door-to-ECG (Missing = 20, 7.1%) 260 10.8 (7.1–14.4) 33 8.0 (3.9–12.1) 227 11.2 (7.0–15.3) 0.807
Door-to-cath lab* (Missing = 9, 4.1%) 212 60.5 (49.3–71.7) 25 39.2 (26.2–52.2) 187 63.3 (50.8–75.9) 0.353
Door-to-balloon† (Missing = 11, 5.0%) 210 106.2 (95.9–116.6) 25 84.2 (71.2–97.2) 185 109.2 (97.6–120.8) 0.185

n Percent (95% CI) n Percent (95% CI) n Percent (95% CI)

# 90 min 94 44.8 (38.1–51.5) 16 64.0 (45.2–82.8) 100 54.1 (46.9–61.3) 0.348
> 90 min 116 55.2 (48.5–61.9) 9 36.0 (17.2–54.8) 85 45.9 (38.7–53.1)

STEMI = ST-elevation myocardial infarction; EMS = emergency medical services; CI = confidence interval; ECG = electrocardiogram.
* Door-to-cath was calculated for all patients except those who took medical therapy only (n = 221).
† Door-to-balloon was calculated for all patients except those who took medical therapy only (n = 221).
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by personal transport were more likely to have chest pain
as a presenting symptom when compared with those
presenting by EMS. This could be related to poor
recognition of cardiac symptom severity, to the belief
that private transport is faster, or to other barriers to
EMS use in Lebanon as previously discussed. In fact,
previous research examining out-of-hospital cardiac ar-
rest in Lebanon revealed that the duration from collapse
to ED was much longer for patients arriving by EMS
(36.2 6 39.4 vs. 18.6 6 12.3 min) (34).

The existing published literature has shown that arrival
to EDs by EMS results in better STEMI patient prognosis
and shorter reperfusion parameters, however, this study
showed that mode of transportation to the ED had no sig-
nificant impact on reperfusion times and clinical out-
comes of STEMI patients in our setting (12,17–19).
This discrepancy may be attributed to the structure and
current function of the Lebanese EMS system. EMS
employees provide prehospital EMS services on a
volunteer basis, and few undergo a 90-h or 3-month
training program enabling them to provide Basic Life
Support at the highest level of care (22). However, quality
of care is inconsistent among prehospital care agencies. A
study in Beirut assessing the impact of EMS use on
Table 4. Performance Metrics and Time Intervals by Arrival Time

STEMI Performance Metrics (min)

After Hours (n = 127)

n Mean (95% C

Door-to-ECG (Missing = 20, 7.1%) 120 10.4 (6.1–14.8
Door-to-cath-lab* (Missing = 9, 4.1%) 98 66.4 (49.2–83
Door-to-balloon† (Missing = 11, 5.0%) 97 113.7 (98.2–12

n Percent (95%

# 90 min 45 46.4 (36.5–56
> 90 min 52 53.6 (43.7–63

STEMI = ST-elevation myocardial infarction; CI = confidence interval; E
* Door-to-cath was calculated for all patients except those who took m
† Door-to-balloon was calculated for all patients except those who too
out-of-hospital cardiac arrest reported low rates of cardio-
pulmonary resuscitation and automated external defibril-
lation use by EMS (34). Additionally, prehospital ECG
and prearrival hospital STEMI notification have been
associated with shorter reperfusion times and lower mor-
tality rates; however, ambulances in Lebanon are not
equipped with adequately trained personnel or equipment
to obtain ECGs, establish diagnoses, perform interven-
tions, or administer medications that would improve out-
comes in STEMI patients (10,14,22,35–37). As such,
EMS seems to function as a means of transportation
alone in Lebanon rather than to facilitate early
diagnosis and management for STEMI patients. These
findings present opportunities to develop prehospital
treatment protocols that are chief complaint specific
and to improve the training of prehospital providers in
Lebanon to obtain, transmit, and possibly interpret
prehospital ECGs. Simultaneously, a prehospital
STEMI activation and triage protocol to PCI-capable fa-
cilities should be implemented by local EMS agencies.

The mean age of STEMI patients included in this
study was 65.1 (95% CI 63.4–66.9) years, with most pa-
tients being male, either smokers or ex-smokers, hyper-
tensive, or dyslipidemic. The mortality rate was 7.1%.
Regular Working Hours (n = 153)

p-ValueI) n Mean (95% CI)

) 140 11.0 (5.3–16.8) 0.723
.7) 114 55.4 (40.6–70.2) 0.199
9.2) 113 99.9 (85.8–113.9) 0.022

CI) n Percent (95% CI)

.3) 71 62.8 (53.9–71.7) 0.017

.5) 42 37.2 (28.3–46.1)

CG = electrocardiogram.
edical therapy only (n = 221).
k medical therapy only (n = 221).
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Previous studies describing characteristics of ACS pa-
tients at American University of Beirut Medical Center
from 2002–2005 and 2008–2010, reported similar patient
characteristics (age, gender) and outcomes (mortality
rates) (38,39). Primary PCI within a D2B time of #
90 min is now the standard of care in the treatment of
patients with STEMIs (5). Our results showed that
44.8% of the patients who underwent primary PCI had
a D2B time of # 90 min, greater than the percentage of
patients who met this goal between 2008 and 2010 at
our institution (30%) (39). Additional process improve-
ment is needed to achieve D2B time of # 90 min, espe-
cially for patients arriving after hours and overnight. In
addition, the rate of primary PCI in STEMI patients has
impressively increased from only 2.5% in 2002–2005 to
72%, as shown in this study (38). Although more
improvement in throughput is needed, this stepwise
improvement in STEMI patient care at our institution
could be attributed to the quick triaging of patients at
the ED with immediate ECGs that are obtained when
clinically indicated, the implementation of the ‘‘single
call’’ STEMI activation code, where all members of the
STEMI team are notified simultaneously, and the contin-
uous work of an interdepartmental task force to reduce re-
perfusion times and improve outcomes.

Limitations

Limitations of this study can be attributed to its retrospec-
tive nature. Data collection for some patients was missing
due to the urgent nature of STEMI management and pa-
tient transport to catheterization laboratory, which often
results in poor medical staff documentation. The study
also did not examine specifically the reasons that caused
patients to utilize one form of transportation over the
other, such as the exact onset of symptoms, the proximity
to the hospital, and availability of EMS units. Addition-
ally, the exclusion of patients who suffered out-of-
hospital cardiac arrest might have resulted in an underes-
timation of clinical severity on presentation, EMS use,
complications, patient hospital length of stay, and mortal-
ity rates. This study utilized data from a single large ter-
tiary care urban center with advanced capabilities for
treating patients with STEMI and with a large catchment
area. In the absence of a national categorization of hospi-
tals in Lebanon that is based on their acute care capabil-
ities, patients suffering from STEMI may experience
different time intervals for care phases and may be
offered different treatment modalities at different hospi-
tals. This study is, however, important in identifying
gaps in STEMI management in a developing system
and in providing stakeholders with potential areas for
improvement. STEMI care can be improved by exam-
ining the different phases of care from prehospital to
ED and in-hospital phases and by aligning resources to
reduce reperfusion times.

CONCLUSION

The use of EMS by STEMI patients in Lebanon is low.
EMS transport in our setting was not associated with
lower reperfusion parameter times, in-hospital complica-
tions, or patient mortality. Public education on the bene-
fits of EMS transport is needed, but this should be coupled
with improved quality of the prehospital care that is pro-
vided. Earlier STEMI diagnosis and catheterization labo-
ratory activation can be achieved by reducing time from
symptoms onset to ECG (prehospital ECG), reducing
time to diagnosis (training of prehospital providers and
use of technology), and reducing time to reperfusion
(early notification and established processes of care).
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ARTICLE SUMMARY

1. Why is this topic important?
Emergency medical services (EMS) use is associated

with improved outcomes in patients with ST-elevation
myocardial infarction (STEMI) in developed countries.
This benefit is not clear in other settings.
2. What does this study attempt to show?

This study examines the impact of EMS use on out-
comes of patients with STEMI in Lebanon and uses
outcome research to propose system interventions to
improve outcomes in a developing setting.
3. What are the key findings?

EMS utilization was low in patients with STEMI (only
12.5% of cases used EMS).

Patient disposition, mortality, complications, and hos-
pital length of stay did not significantly differ between
EMS and non-EMS transportation in patients with
STEMI.
4. How is patient care impacted?

Implementation of the proposed interventions should
lead to improved care processes and clinical outcomes
of patients with acute coronary syndromes in Lebanon.

These system level changes should also improve care
quality and outcomes of patients with other EMS priority
conditions in Lebanon.
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