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Use of Automated External Defibrillators in the Buenos Aires Subway
System: Experience from a Public Cardioprotection Program

Activacion de desfibriladores externos automaticos en el subterréaneo de la Ciudad de Buenos
Aires: experiencia de un programa de cardioproteccion publica
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ABSTRACT

Background: Out-of-hospital sudden cardiac death is one of the leading causes of cardiovascular mortality worldwide. Early defi-
brillation is the most important determinant of survival in patients with shockable rhythms , particularly ventricular fibrillation.
For this reason, numerous international guidelines recommend the implementation of public defibrillation programs in high-traffic
areas.

Objective: The aim of this study was to report the response system activations and use of automated external defibrillators (AEDs)
in the Buenos Aires City subway system following the implementation of a cardioprotection program.

Methods: A descriptive observational study was conducted based on the program’s operational registries between 2018 and 2024. All
instances in which system personnel responded to retrieve an AED in response to events potentially consistent with cardiac arrest
were analyzed.

Results: During the study period, 27 system activations were recorded. In 15 cases, the AED was applied to the patient analyzing
the heart rhythm. Among the cases analyzed, 14 shockable rhythms and 1 non-shockable rhythm were identified. In 12 cases, the
process was interrupted due to the patient regaining consciousness or the identification of events not consistent with cardiac arrest.
Survival was confirmed in 7 patients.

Conclusions: These results suggest that the program enabled an adequate response to this extreme situation.

Key words: Out-of-hospital cardiac arrest - Automatic external defibrillator - Public defibrillation - Cardiopulmonary resuscitation
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RESUMEN

Introduccion: La muerte stbita cardiaca extrahospitalariaes una de las principales causas de mortalidad cardiovascular a nivel
mundial. La desfibrilacién precoz es el determinante més importante de supervivencia en pacientes con ritmos desfibrilables, parti-
cularmente fibrilacién ventricular. Por ello, miltiples guias internacionales recomiendan implementar programas de desfibrilacién
publica en espacios con alta circulacién de personas.

Objetivo: Reportar las activaciones del sistema de respuesta y la utilizacién de desfibriladores externos autométicos (DEAs) en el
sistema de subterraneos de la Ciudad de Buenos Aires tras la implementacién de un programa de cardioproteccion.

Material y métodos: Se realiz6 un estudio observacional descriptivo basado en registros operativos del programa entre 2018 y 2024.
Se analizaron todas las ocasiones en que personal del sistema acudié a buscar un DEA ante eventos potencialmente compatibles con
paro cardiaco.

Resultados: Durante el periodo analizado se registraron 27 activaciones del sistema. En 15 casos el DEA fue colocado en el paciente
y analizé el ritmo cardiaco. Entre los casos analizados se identificaron 14 ritmos desfibrilables y 1 no desfibrilable. En 12 casos el
proceso se interrumpié por recuperacién de la conciencia o identificacién de eventos no compatibles con paro cardiaco. Se confirmé
supervivencia en 7 pacientes.

Conclusiones: Estos resultados sugieren que el programa permiti6 una respuesta adecuada ante esta situacién extrema.

Palabras clave: Paro cardiaco extrahospitalario - Desfibrilador externo automatico - Desfibrilacién ptblica - Reanimacién cardiopul-
monar - Transporte publico
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INTRODUCTION

Argentina estimates approximately 45 000 sudden
deaths annually, most of which occur in out-of-hospi-
tal settings.

Out-of-hospital cardiac arrest is one of the lead-
ing causes of cardiovascular death worldwide. Sur-
vival depends largely on early recognition of the event
and prompt defibrillation when the initial rhythm is
shockable. (1)

Ventricular fibrillation is one of the most common
rhythms in witnessed cardiac arrests and can be re-
versed through early defibrillation. Various interna-
tional guidelines recommend the implementation of
public defibrillation programs in high-traffic areas,
such as airports, transport stations, and shopping
centers.

The Autonomous City of Buenos Aires subway
system is one of the country’s main modes of urban
transportation and, under normal operating condi-
tions, handles between 300 and 400 million trips per
year, making it a particularly important setting for
the implementation of cardioprotection and public de-
fibrillation strategies.

The availability of automated external defibril-
lators (AEDs) in these settings allows non-medical
personnel to initiate treatment before emergency ser-
vices arrive.

In 2017, our group published a study on sudden
death in rugby clubs, demonstrating the benefits of
early intervention for victims of sudden death through
the implementation of cardiopulmonary resuscitation
(CPR) programs and the use of AEDs. (2) Continuing
along these lines, the Buenos Aires subway system im-
plemented a cardiac protection program that included
the installation of AEDs and staff training on their use.

In this context of high passenger traffic, the im-
plementation of cardioprotection programs takes on
special relevance.

The objective of this study was to describe the acti-
vations of the response system and the effective use of
AEDs in this context.

METHODS

A descriptive observational study was conducted based on
operational registries from the cardiac protection program
implemented in the Buenos Aires subway system.

All events recorded between 2018 and 2024 in which sys-
tem personnel responded to retrieve an AED in response to
a clinical situation potentially consistent with cardiac arrest
were included.

System activation was defined as any situation in which
an AED was requested or retrieved.

For each activation, the following data were recorded:
e whether or not the device was used
* rhythm detected by the AED

* availability of information on subsequent outcomes,
whenever possible.
No additional interventions were performed, nor was the
patients’ usual clinical management altered.
The cardiac protection program also included training of

subway system and railway workshop operating personnel
in basic CPR and the use of AEDs. Overall, approximately
600 employees received specific training in recognizing a
cardiac arrest, activating the emergency system, initiating
CPR, and using the AED.

The statistical analysis was limited to descriptive statis-
tics.

Ethical Considerations

No experiments were conducted on humans or animals.
Personal data was anonymized in accordance with current
regulations and informed consent was waived as the data
consisted of non-identifiable retrospective information.

RESULTS

A total of 27 system activations were recorded, with

15 episodes of shockable rhythms treated (Table 1).

Of these activations:

e 15 cases (55.5%) required the use of the AED with
electrode placement and rhythm analysis.

e 12 cases (44.5%) were resolved before the device
was used, generally because the patient regained
consciousness, exhibited spontaneous movements,
or the event was due to syncope, a fall, or other
situations not consistent with cardiac arrest.

Among the 15 patients evaluated using an AED, the
rhythms detected were:

e 14 shockable rhythms (ventricular tachycardia
(VT), or ventricular fibrillation (VF)

¢ 1 non-shockable rhythm.

Mean patient age was 53.3 = 15.4 years, and 80%
were male. Thirteen patients had ischemic heart dis-
ease. In all cases of ventricular fibrillation, the device
indicated and delivered defibrillation following the de-
vice’s automatic algorithm.

Regarding subsequent outcomes, survival was con-
firmed in 7 patients. In 7 additional cases, it was not
possible to obtain hospital information after transfer, so
the final outcome could not be determined. (Figure 1)

The time recorded until the first shock was less
than 4 minutes in all cases and less than 2 minutes
in 40%. (Figure 2) Subsequent hospital diagnoses pri-
marily included ischemic heart disease and channelo-
pathies. All initial interventions were performed by
trained non-medical personnel.

DISCUSSION

This study describes the experience of a cardioprotec-
tion program implemented in the Buenos Aires sub-
way system, based on the availability of AEDs and
staff training on their use.

More than half of the system’s activations result-
ed in the effective use of the AEDs suggesting that
trained personnel was able to recognize situations po-
tentially consistent with cardiac arrest and activate
the corresponding protocol. All events were managed
by non-medical personnel trained through brief but
systematic training programs. This had a direct im-
pact on patient survival. (3)

Another notable finding was the high incidence of
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Table 1. Patients treated with AED in the CABA subway system. Source: SAME intervention reports

Patient Gender Age Type of arrhythmia Number of Hospital diagnosis
(years) recorded shocks
1 Female 31 Ventricular fibrillation 1 Brugada syndrome
2 Male 58 Ventricular fibrillation 2 Ischemic heart disease
Ventricular tachycardia
3 Male 66 and ventricular fibrilla- 1 Ischemic heart disease
tion
Ventricular tachycardia
4 Male 24 and ventricular fibrilla- 1 Long QT syndrome
tion
5 Male 71 Ventricular fibrillation 3 Ischemic heart disease
Ventricular tachycardia Heart failure
6 Male 58 and ventricular fibrilla- 2 ) )
. Ischemic heart disease
tion
Female 63 Ventricular fibrillation 2 Ischemic heart disease
8 Male 44 Ventricular fibrillation 2 Ischemic heart disease
9 Male 80 Ventricular fibrillation 2 Ischemic heart disease
with pacemaker
10 Male 47 Ventricular fibrillation 1 el st dlezsie
and drug abuse
11 Female 47 Ventricular fibrillation 1 Multwessel. e
heart disease
12 Male 39 Ventricular fibrillation 2 [ZENSITIIE (et elizse
and drug abuse
Multivessel ischemic
: S heart disease with new
13 Male 57 Ventricular fibrillation 2
PCR and pacemaker
implantation
14 Male 46 Ventricular tachycardia 3 Ischemic heart disease
15 Male 68 Ventricular fibrillation 1 Ischemic heart disease

Fig. 1. Results of the cardiac protection program in the Buenos Aires subway system between 2018 and 2024
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Fig. 2. Time interval from the onset of a sudden death event to
the first shock delivered by the AED

B <2 min

B 2-4 min

Source: SAME intervention reports. Period: 2018-2024

Public defibrillation programs have shown favora-
ble results in various high-traffic settings. (Table 2).
At Chicago’s O’Hare Airport, one of the first struc-
tured public access defibrillator programs, a 56% sur-
vival rate was reported among patients treated with
an AED following witnessed cardiac arrest. (6)

Similarly, the Public Access Defibrillation Trial
demonstrated that the availability of defibrillators
in public spaces significantly increases survival rates
compared with programs based solely on cardiopulmo-
nary resuscitation. (7)

Furthermore, the Japanese experience in train sta-
tions has shown that survival rates can reach nearly
50% when the time to intervention is reduced to less
than 3 minutes. In our case, the time recorded until
the first shock was less than 4 minutes in all cases,
and less than 2 minutes in 40% of cases. (9,10)

The experience observed in the Buenos Aires sub-
way system aligns with this approach of public defi-
brillation strategies implemented in urban settings
with high foot traffic.

Limitations
This study has several limitations.
The sample size is relatively small, and the analy-

Table 2. Comparison between international public defibrillation programs and the experience of the cardiac protection program

implemented in the Buenos Aires subway system

Study Setting Cases analyzed
Caffrey SL et al., , ) )

NEJM 2002 (6) QO'Hare Airport, Chicago 21
Hallstrom AP et al.,

NEIM 2004 (Public Public spaces in the U.S. 235

Access Defibrillation
Trial) (7)
Weisfeldt ML et al.,

Circulation 2011 (8) Ues, Gl sl

>10 000

Present study Buenos Aires Subway 27 shocks

CPR: cardiopulmonary resuscitation

sudden cardiac death in men under 60 years of age.
This pattern is consistent with regional data describ-
ing a higher prevalence of premature ischemic heart
disease in Latin America, likely linked to a higher bur-
den of poorly controlled classical risk factors. (4)

Moreover, a significant proportion of activations
ultimately did not require the use of the device. This is
consistent with international registries of public defi-
brillation programs, where situations such as syncope
or transient loss of consciousness can initially mimic
a cardiac arrest. (5)

Shockable rhythms Reported survival

Predominance of ventricular

o,
fibrillation 520

Prevalence of ventricular
fibrillation

Higher survival rate than CPR
alone

Variable Better in shockable rhythms

14 cases of ventricular fibrilla-

tion Partial hospital follow-up

sis is limited to describing activations and device use.

In addition, complete hospital follow-up is not
available for all patients, which prevents an accurate
assessment of post-event clinical outcomes.

It was not possible to analyze neurological out-
comes following cardiac arrest.

Finally, the period analyzed included the time cor-
responding to the COVID-19 pandemic, during which
the use of public transportation experienced a marked
reduction. During 2020, the number of subway pas-
sengers decreased significantly due to traffic restric-
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tions and limited use of the system by essential work-
ers, with a gradual recovery during 2021.

CONCLUSION

The implementation of a cardiac protection program
in the Buenos Aires City subway system enabled reg-
istering multiple activations of the response system
and the effective use of AEDs in a high-traffic public
transportation setting.

These findings reinforce the importance of AED
availability and staff training in public spaces as part
of early response strategies for out-of-hospital cardiac
arrest.

Such programs could be replicated in other urban
transit systems in Latin America.
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