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Abstract
Background: The burden of out-of-hospital cardiac arrest (OHCA) on different population seg-

ments in developing countries is not well studied. Previous studies from Lebanon report poor

survival to hospital discharge (4.8%-5.5%). This study describes characteristics and outcomes of

youngOHCA victims in Beirut, Lebanon

Methods: This retrospective observational study included young patients (<35 years of age) with

OHCA admitted to the emergency department (ED) of a tertiary care center in Lebanon over a

10-year period.

Results: Fifty-four patients with OHCAwere identified. Most were males (74.1%, n = 40) and the

mean agewas 17.9± 10.9 years. Themost common arrest locationwas home (44.4%, n= 24). The

majority were witnessed (78.8%, n= 41) with 15.4% (n= 8) witnessed by emergency medical ser-

vices (EMS). Prehospital cardiopulmonary resuscitation was done for 22 patients (41.5%) mostly

by EMS (n= 19, 86.4%), 9.1% (n= 2) by a bystander, and 4.5% (n= 1) by a family member. Prehos-

pital automated external defibrillator use was documented in 13% (n = 7) of cases. Most patients

(n= 48, 88.9%)were resuscitated in the EDwhere themost common rhythmwas asystole (55.6%,

n = 30). Half of the patients (50%, n = 27) survived to hospital admission. Overall survival to hos-

pital discharge was 16.7% (n = 9). Good neurologic outcome (cerebral performance category 1 or

2) was documented in seven patients (9.3%).

Conclusion: Survival rate of young OHCA victims in Lebanon (16.7%) is higher than previously

reported rates of OHCA in the overall population. Targeted community activities and medical

oversight of EMS activities are needed to link EMS activities to clinical outcomes.
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1 INTRODUCTION

Cardiac arrest in young patients is debilitating and unexpected

affecting over 1500 individuals per year under the age of 25 in the

United States.1 Mortality rates in young patients with out-of-hospital

cardiac arrest (OHCA) can reach 90%.2 Eighteen percent of cardiac

arrest in patients younger than 18 in Denmark had a cardiac etiol-

ogy and 2/3 of cases occurred in patients with no previous medical

history.3 While most deaths due to OHCA affect adults and are due

to coronary artery disease, cardiac arrest is the chief cause of death in

young athletes.4 Cardiac arrest in young patients is mainly associated

with high intensity heavy exercise, anabolic steroids, drug abuse,

and family history of premature sudden cardiac arrest. The main

underlying abnormalities are hypertrophic cardiomyopathy causing

sudden death in people under 30, long QT interval and coronary

artery abnormalities, ischemic heart disease, cardiomegaly, congenital
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heart disease, cardiac tamponade, arrhythmia, and others. Common

causes of noncardiac OHCA include epilepsy/sudden unexplained

death in epilepsy, pulmonary embolism, subarachnoid hemorrhage,

and others.5 Unlike older adults, a “presumed cardiac” trigger in young

patients is correlated with a better survival to hospital discharge

rate.

A trend of increasing survival rate from OHCA in patients younger

than 35 was previously reported in developed countries. Overall sur-

vival improved in Seattle,Washington from13% in the 1980s to 40% in

the2000s, a finding attributed to improvements in resuscitationproto-

cols and community-related emergency medical services.6 The Amer-

ican Heart Association (AHA) “chain of survival” depicts a series of

events rescuers need to follow in order to improve survival in OHCA.

These include immediate recognition of OHCA symptoms and acti-

vation of emergency medical services (EMS), early CPR and chest

compression, rapid defibrillation, basic and advanced EMS, effective

advanced life support, and integrated postcardiac arrest care. OHCA

survival rates remain low despite major advances in resuscitation.7

In the Middle East and Arab regions, there is scarcity of studies on

OHCA. A study from Qatar on adults reports no association between

the bystander CPR and survival; this was attributed to ineffective

CPR.8 Poor survival to hospital discharge (4.8%-5.5%) fromOHCAwas

also reported in studies from Lebanon.9,10 The Emergency Medical

Services system in Lebanon is underdeveloped with several elements

from AHA chain of survival lacking. In the absence of national EMS

plan or lead governmental EMS authority or EMS law or regulations

for operating EMS agencies, standardized prehospital treatment pro-

tocols are lacking. CPR is therefore not uniformly provided for car-

diac arrest patients and automated external defibrillators (AEDs) are

not available in all ambulances. Public access defibrillators programs

are scarcely available for community use.11 Bystander CPR is mini-

mally performed and patients are sometimes transported to hospitals

by private cars bypassing the EMS activation process. Few patients

with OHCA therefore survive to hospital admission or are discharged

alive.

To date, no study has examined OHCA in the young out of the Mid-

dle East.

The objective of this study is to describe the epidemiology, etiology,

and outcomes of OHCA in young patients in Lebanon and to identify

areas for improvement of prehospital care.

2 METHODS

2.1 Study setting and design

This retrospective study was conducted at the American University of

Beirut Medical Center (AUBMC) on patients (<35 years of age) who

were admitted with OHCA to the emergency department between

January 1997 andNovember 2017. AUBMC is the largest tertiary care

center in Beirut with over 55 000 emergency department (ED) visits

per year.

The Institutional Review Board at AUB approved this study.

2.2 Inclusion exclusion criteria

Patients with age <35 years and have been found to have no signs of

circulation out-of-hospital or upon arrival to the emergency depart-

ment were included in the study. Patients who were transferred from

other hospitals and those withmissing charts were excluded.

2.3 Data collection

The Emergency department database of AUBMC was searched for

patientswith admissiondiagnosis: arrest- loss of con- syncope-Afib-V-

tach- collapse- unrespon- uncons- overdose-electrocution-drowning-

suicide. The total number retrieved was 1840 charts.

Reviewers independently reviewed the final list and complete

agreement was reached over the included and excluded patients.

Medical students trained on data abstraction carried out the data

collection. The prehospital, the ED, and the hospital data elements

were collected from the electronic health records of corresponding

patients.

The Utstein guidelines templates were used for data collection

and analysis.12 Variables collected included prehospital information,

ED, and in-hospital information related to patients’ characteristics,

event variables, management, and outcomes. The two main outcomes

reported were survival to hospital discharge and neurologic outcome

in the form of cerebral performance category (CPC) score. The CPC

score was determined from the last inpatient neurologic examination

documented prior to patient discharge. Scores of 1 (good recovery)

and 2 (minimal disability) indicate good outcome. On the other hand,

scores of 3 (severe disability, dependent on others), 4 (persistent

vegetative state), and 5 (death) indicate a poor neurologic outcome.13

2.4 Statistical analysis

Statistical analyses were performed using SPSS 24 (Statistical Package

for Social Sciences). Categorical variables were summarized by calcu-

lating the frequencies and percentages, whereas the continuous vari-

ables were presented as mean ± SD. Comparison between the two

groups of the outcome (died vs alive) was carried out by the Mann–

WhitneyU test for the continuous variables and the Fisher’s exact test

for the categorical ones. All tests were interpreted at a predetermined

significance level (alpha= 0.05).

3 RESULTS

A total of 54 young patients with OHCA presented to the ED

at AUBMC during the study period. The mean age was 17.88

(SD = ±10.98) and 74.1% (n = 40) were males. The most common

etiology was cardiac in 21 patients (38.9%). Fourteen (25.9%) OHCA

were due to trauma (eg, drowning, fall, and electrocution), five (9.3%)

were due to intoxication (overdose). Seven (13%) patients had a con-

genital heart defect (Atrial Septal Defect [ASD], Ventricular Septal

Defect [VSD], transposition of great vessels, coarctation of the aorta

and tetralogy of Fallot) (Table 1).
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TABLE 1 Demographics and characteristics of young patients
coming to AUBMCwithOHCA

Variable
Frequency
(N= 54) Percentage Mean± SD

Gender -

Male 40 74.1%

Female 14 25.9%

Age 54 - 17.88± 10.972

Smoking 2 3.7% -

Drugs -

None 51 94.4%

Cocaine 1 1.9%

Heroine 0 0%

Anabolic steroids 1 1.9%

Xylocaine 1 1.9%

Comorbidity 17 31.5% -

HTN 1 1.9% -

Coronary artery disease 1 1.9% -

Congestive heart failure 0 0% -

Arrhythmia (Supraventricular
Tachycardia)

3 5.6% -

DM 0 0% -

Cancer 1 1.9% -

COPD 0 0% -

3rd degree AV block 1 1.9% -

Depression and Bulimia
nervosa

2 3.7% -

Duchene dystrophy 1 1.9% -

Fazio Londe 1 1.9% -

Metachromatic
leukodystrophy

1 1.9% -

Lung diseases (pneumonia,
pulmonary hypertension,
and restrictive lung disease)

3 5.6% -

Congenital heart defect 7 13.0% -

Atrial Septal Defect,
Ventricular Septal Defect

2 3.7% -

Transposition of great vessels 1 1.9% -

Coarctation of the aorta 2 3.7% -

Tetralogy of Fallot 2 3.7% -

The most common location of the arrest was home (n = 24, 44.4%)

closely followedbypublic space (n=23, 42.6%). Themajority of arrests

were witnessed (n = 41, 78.8%), overall 15.4% (n = 8) were witnessed

by EMS. Prehospital CPR was noted in 41.5% (n = 22) of cases mostly

by EMS in 35.2% (n = 19). Prehospital AED use was documented in

13% (n = 7) of OHCA cases. The most common ED rhythm was asys-

tole, making up to 55.6% (n= 30) of cases while shockable rhythmwas

present in 22.2% (n= 12) of patients (Table 2).

Half (n = 27) of the patients died in ED whereas the other half

was admitted to the hospital (ICU included). Nine patients were dis-

charged alive, representing an overall survival rate of 16.7% and four

were transferred to another facility (7.4%). Seven patients (13%) were

dischargedwith a good neurologic outcome (CPC 1-2) [Table 2].

The mean time from collapse to EMS was 20.14 min (SD = ±18.62)
while themean time from collapse to EDwas 38.78 (SD=±60.14). The
mean hospital length of stay was 12.67 (SD=±42.63) days [Table 2].

When comparing patients by outcomes, significant prognostic

factors for survival included: history of arrhythmias (P value = .012),

less cardiovascular support in ED (P value = .025), no intubation

(P value = .007), less advanced cardiovascular life support drugs

such as epinephrine (P value = .001), atropine (P value = .03), sodium

bicarbonate (P value = .025), shockable or nonshockable rhythm on

ED presentation (P value = .002), and shorter hospital length of stay

(P value= .015) [Table 3].

4 DISCUSSION

OHCA in young patients is relatively rare in Lebanon and the outcomes

aremore promising than in the general population. This represents the

first study of its kind in Lebanon and in theMiddle East to describe epi-

demiology etiology and outcomes of OHCA in young adults.

The overall survival rate of OHCA in young patients was 16.7% in

this study. A previous study of OHCA in young adults 0 to 35 years of

age in Seattle, Washington reported an overall survival rate to hospi-

tal discharge of 26.9% (97 of 361) (30-year period) with a significant

increase from 1980-1989 (13.0%) to 2000-2009 (40.2%).6 The main

factors associated with survival were witnessed arrest, initial rhythm

of ventricular fibrillation/ventricular tachycardia, bystander CPR, and

public location of arrest. These positive prognostic factors are indi-

cators of improvements in resuscitation protocols and community-

related interventions that are usually correlated with an increase in

overall survival to hospital discharge. The overall low survival rate in

Lebanon (16.7%) can also be attributed to a delayed EMS response

(time from collapse to EMS = 20.14 ± 18.62 [Table 2]) compared to

other communities aiming to reduce the interval to less than 8 min.

In Lebanon, since data about OHCA in young patients is scarce and

survival rate of OHCA in young patients in previous years is unre-

ported, this study can be used as a future landmark to compare the

change in survival outcomes after improvements are applied. To note,

in Lebanon, the survival rate of OHCA in young patients (16.7%) is

considerably superior to that of adults (4.8%).10 That study however

included only OHCA from cardiac etiology.

Unlike in other countries such as Australia where overdose is the

most common cause of arrest followed by ischemic heart disease,

cardiomegaly, cardiomyopathy, and cardiac tamponade, these factors

were not found to contribute to OHCA in young patients in Lebanon.

This can be explained by underreporting of cases of drug abuse on one

hand and lack of screening, lack of post-mortem biopsies, and lack of

awareness of these problems in our population on the other hand.

Anevidence-basedmeasure forEMS intervention for basicCPRand

AEDs is<5mins.14 Themean time interval fromcollapse toEMSarrival

was found to be 20.14 min (SD = ±18.62); approximately four times

the recommended time. This, along with the low percentage of CPR
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TABLE 2 EMS-related events: characteristics, interventions, and
outcomes

Variable
Frequency
(N= 54) Percentage Mean± SD

Pre-hospital arrest
location

-

Public space 23 42.6%

Home 24 44.4%

Car/ambulance 7 13.0%

Witnessed 41 78.8% -

Witnessed by EMS 8 15.4%

CPR 22 41.5% -

By stander 2 9.1%

Family member 1 4.5%

EMS 19 86.4%

Automated external
defibrillator

7 13.0% -

Prehospital rhythm -

Asystole 8 40.0%

Regular 1 5.0%

Pulseless electrical
activity

7 35.0%

Shockable and
ventricular fibrillation

4 20.0%

Rhythm -

Shockable 12 22.2%

Non-shockable 12 22.2%

Asystole 30 55.6%

Shock 18 34.0% -

Advanced cardiovascular
life support

48 88.9% -

Intubation 46 86.8% -

Epinephrine 44 84.6% -

Atropine 20 39.2% -

Sodium bicarbonate 37 71.2% -

Calcium 13 26.0% -

Amiodarone 8 16.0% -

Lidocaine 2 4.0% -

Naloxone 3 6.0% -

ED outcome -

Died in ED 27 50.0%

Admit ICU or floor 27 50.0%

Hospital outcome -

Died in hospital 14 51.9%

Discharged alive 9 33.3%

Transfer to another
facility

4 14.8%

Neurologic outcome -

Good (CPC score 1-2) 7 58.3%

Poor (CPC score 3-5) 5 41.7%

Number of shock in ED 40 - 1.5± 2.35

(Continues)

TABLE 2 (Continued)

Variable
Frequency
(N= 54) Percentage Mean± SD

Time from admission to
discharge (days)

42 - 12.67± 42.63

Time from collapse to
EMS inmin

21 - 20.14± 18.62

Time from collapse to ED
inmin

18 - 25.28± 16.94

(44.4%) and use of AEDs (13%) could explain the poor outcome of out-

of-hospital cardiac arrest in young patients (76% of patients died) and

the low percentage of patients who arrived with shockable rhythms

to the ED (22.2%). This differs from other prehospital studies indi-

cating a higher incidence of ventricular fibrillation.15 Only five out of

12 patients (41.7%) who had a shockable rhythm in the ED were dis-

charged alive. Higher survival rate is usually expected for such cases.

A pilot cardiac arrest registry, the Lebanese Cardiac Arrest Registry

(LCAR), was established in 2013 at AUBMC. Future studies from this

databasewith larger number of patients can highlight further areas for

improvement in the overall response toOHCA.

Factors that were significantly associated with poor outcomes

included some ED interventions such as advanced cardiovascular sup-

port, intubation, and medications such as epinephrine, atropine, and

sodiumbicarbonate. Studies on the effect of ACLSmedications (mainly

epinephrine) show similar findings. Premature treatment, that is,

within 2 min of defibrillation (contrary to the AHA guidelines) in 1510

patientswas associatedwith decreasedoddsof survival to hospital dis-

charge (OR = 0.7).16 In the United Kingdom, in a trial of 8014 patients

with OHCA, randomized to epinephrine or placebo, 30-day survival

was higher in the former group (3.2% [n= 130] vs 2.4% [n= 94]). After

subgroup analysis, the survival benefit (OR = 2.10) was noted only

in patients with a nonshockable initial rhythm; the subgroup known

to have the worse outcomes.17 This being said, negative prognostic

factors, notably lack of initial shockable rhythm could be regarded as

markers of advanced stage of cardiac arrest and patients with these

criteria would benefit most from intubation and/or vasoactive resusci-

tative drugs. However, severe neurologic impairment was more com-

mon in the epinephrine group than in the placebo group (31% vs

17.8%) for adults with OHCA at the time of discharge17. Despite sig-

nificantly achieving return of spontaneous circulation, epinephrine use

had no statistically significant improvement in survival to hospital

discharge.18

OHCA survival depends on a myriad of elements across the

phases of care from the prehospital to ED to in-hospital care. First

improving community involvement in OHCA response through early

bystander CPR and public access defibrillation is needed. Several non-

governmental organizations and stakeholder groups fromAUBMC are

leading initiatives now in Lebanon to improve community awareness

and training. The EMS response is also crucial in improving OHCA

outcomes. Dispatcher-assisted CPR instructions in addition to early

defibrillation and high quality CPR by EMS provider responders are

needed.19 Such programs require continuous medical oversight and
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TABLE 3 Association between all variables and overall survival

Alive Dead

Variable (N= 13) (N= 41) P value

Age 14.69± 9.53 18.89± 11.31 .162

Gender

Male 11 (84.6%) 29 (70.7%) .475

Female 2 (15.4%) 12 (29.3%)

Arrhythmia (SVT) 3 (23.1%) 0 (0%) .012

Congenital heart defect 0 (0%) 7 (17.1%) .176

Pre-hospital arrest location

Public space 4 (30.8%) 19 (46.3%) .455

Home 8 (61.5%) 16 (39.0%)

Car/ambulance 1 (7.7%) 6 (14.6%)

Witnessed 10 (76.9%) 31 (79.5%) 1.000

Witnessed by EMS 4 (30.8%) 4 (10.3%) .096

Prehospital CPR 6 (46.2%) 16 (40.0%) .753

By stander 1 (16.7%) 1 (6.3%) .636

Family member 0 (0%) 1 (6.3%)

EMS 5 (83.3%) 14 (87.5%)

Prehospital automated
external defibrillator use

2 (15.4%) 5 (12.2%) 1.000

Prehospital rhythm

Asystole 1 (20.0%) 7 (46.7%) .344

Regular 1 (20.0%) 0 (0%)

Pulseless electrical activity 2 (40.0%) 5 (33.3%)

Shockable and ventricular
fibrillation

1 (20.0%) 3 (20.0%)

ED Rhythm

Shockable 5 (38.5%) 7 (17.1%) .002

Non-shockable 6 (46.2%) 6 (14.6%)

Asystole 2 (15.4%) 28 (68.3%)

ED advanced cardiovascular
life support

9 (69.2%) 39 (95.1%) .025

ED intubation 8 (61.5%) 38 (95.0%) .007

ED epinephrine 6 (50.0%) 38 (95.0%) .001

ED atropine 1 (9.1%) 19 (47.5%) .034

ED sodium bicarbonate 5 (41.7%) 32 (80.0%) .025

Time from collapse to
EMS inmin

12.67± 8.74 21.39± 19.69 .735

Time from collapse to
ED inmin

22.50± 4.20 26.07± 19.19 .975

Time from admission to
discharge (days)

10.33± 11.40 13.60± 50.17 .015

quality improvement. To date, medical direction for EMS agencies is

minimal in Lebanon. Such intervention can strengthen the overall chain

of response and increase the rates of bystander CPR and prehospital

AED use which should translate into improved outcomes.

Potential limitations to this study include the small sample size and

limitations inherent to its retrospective type. Somedataelementswere

missing mainly prehospital ones. Underreporting of etiologies is also

present due to lack of advanced postmortem biopsies. The data col-

lection was also conducted in only one tertiary care center in Beirut.

Patients with OHCA are usually transported to closest facility when

transported by EMS and few are transported by private cars. There

is no specific pattern for transport to AUBMC except the geographic

location and patient/family preference. AUBMC is a nonprofit organi-

zation. The same standards for the EmergencyMedical Treatment and

Active Labor Act are used. Future studies out of LCAR and involving

multiple centers in Beirut would provide additional insights into the

impact of OHCA.

5 CONCLUSIONS

In Lebanon, overall survival rate of OHCA in young patients (age

<35 years) is around 16.7%. This is superior to previously reported

survival in the overall population of Lebanon (4.8%-5.5%). The results

are promising since there are potentially effective interventions to

improve outcomes. Targeted community activities and medical over-

sight of EMS activities are needed to link EMS activities to clinical out-

comes and improve outcomes further especially in young population.
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