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The automatic external defibrillators
records: another useful resource to
take into consideration to create a
national registry of out of hospital
cardiac arrest in Mexico

Los registros del desfibrilador automético externo: otro
punto a considerar para la creacion de un registro nacional
de paro cardiaco extrahospitalario en México
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ABSTRACT

The increased use of the Automated External Defibrillator
(AED) and the creation of cardio protected areas in the world
and in Mexico contribute to increased survival rates after Out
of Hospital Cardiac Arrest (OHCA). When used, the AED
records not only the heart rhythm, but also information about
Cardiopulmonary Resuscitation (CPR) in the unconscious
victim. This data could be important and useful for further
diagnosis and treatment. However, there are also some legal
questions regarding the use of this information and how it
should be managed. To this purpose we suggest the creation
of a National Registry of Out-of-Hospital Cardiac Arrest
(RENAPACE, for its acronym in Spanish) to handle the AED
data. That information could serve for several purposes: 1.
Guarantee the availability of data in Mexico for the care of
patients who survive an episode of OHCA. 2. To monitor
the quality in the use of the AED. 3. Scientific research. 4.
To help create a more concise registry of the cause of death
and push to include the term «sudden cardiac deathy in
death certificates. Creating a national AED registry requires,
medical and political will and could confront economical,
political, legal and organizational problems to address. There
are some cities in Mexico developing this program.

RESUMEN

El aumento de los espacios cardioprotegidos y del uso del
desfibrilador automadtico externo (AED, por sus siglas en
inglés) en México y en el mundo ha contribuido a mejorar
la supervivencia en el paro cardiaco extra hospitalario
(OHCA, por sus siglas en inglés). El AED graba el ritmo
detectado en la victima ademds de informacion de la rea-
nimacion cardiopulmonar (CPR, por sus siglas en inglés).
Esta informacion puede ser importante y de utilidad para el
diagnostico y tratamiento de casos futuros. Sin embargo, hay
algunos problemas legales en cuanto el uso de la informacion
y como deben manejarse los datos registrados en el AED. Por
esta razon sugerimos la creacion de un Registro Nacional de
Paro Cardiaco Extra Hospitalario (RENAPACE). Este tendrd
el proposito de: 1. Ayudar a mejorar y tener acceso a los
datos nacionales de los pacientes que sufren y sobreviven a
un OHCA. 2. Mejorar la calidad del monitoreo al respecto. 3.
Hacer investigacion cientifica al respecto. 4. Documentar con
mayor precision la causa de muerte e impulsar la inclusion
del término «muerte subita cardiacay en los certificados de
defuncion en México. La creacion de este registro de AED y
RENAPACE requiere de voluntad médica y politica y tendrd
que afrontar y superar problemas econémicos, politicos,
legales y organizacionales para lograrse. En México varias
ciudades han iniciado a implementar este programa.
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INTRODUCTION

Out of Hospital Cardiac Arrest (OHCA)
and Sudden Cardiac Death (SCD),
represent approximately 20% of total deaths
in adults.”* In developed countries as the
United States of America and the European
Union, the mortality rate is calculated
between 41-155 cases for every 100,000
habitants/year in the population older
than 45 years.>”

Patients who suffer an event of SCD
secondary to a shockable rhythm, either
tachycardia or ventricular fibrillation, and
receive early defibrillation have an increased
survival rate of 49.5% compared to 32.4%
among those who do not receive it.? In
the survivors’ group, 56% received early
defibrillation with an Automatic External
Defibrillator (AED).? This indicates the
importance of early defibrillation in the
treatment of SCD. Successful Cardiopulmonary
Resuscitation (CPR) during an OHCA requires
the intervention of a community trained in
hands only CPR."® They must activate the
survival chain, detect the OHCA, notify the
emergency system and if necessary, apply
and use of the AED."" It is important that
the general population is aware about and
trained in Hands only CPR. Frequently the
first responder of an OHCA is a person
unrelated with the health system.®'? That
witness is the ideal person to initiate CPR-By
(bystander CPR) and it is the single factor with
most impact on the survival rate of the victim.
Family members have also been identified as
an essential element to witness and initiate
CPR, that will probably be performed with
more emphasis than by any other bystander.
Family member CPR has been associated
with more than a two-fold increase in
survival rates compared with delayed CPR
by the Emergency Medical System (EMS)."?
An AED can be used in an effective way by
the first responders or bystanders witnessing
an OHCA. The stored data in the AED are
underutilized and could potentially help
improve its use and the CPR quality by any
people. This record is also useful taking into
account the increase in the number of AEDs
in Mexico in recent years.
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WHAT IS THE CLINICAL VALUE
OF THE AED DATA?

When EMS take over CPR, they always check
the patient’s heart rhythm and pulse. In the
absence of a shockable rhythm, the possibility
that an earlier defibrillation administered by
the AED has been successful arises. Sometimes
there’s even recovery of spontaneous circulation
(ROSC), but the AED does not have a mean to
display what happened before EMS arrived.
These data, including the Electrocardiogram
(ECG) records from the AED, are saved in the
equipment but there is a special procedure
to obtain them. Homma et al found that in
11-13% of OHCA cases, the initial rhythm
treated by the AED was stored. That memory
retrieval procedure is the only way to have
access to the ECG and therapies received by
the patient. Nonetheless, a very important
step is to transfer the captured data to the
EMS and Hospital responsible for the patient’s
treatment, and that is not always achieved.
What happens when the information that the
patient was defibrillated for a shockable rhythm
like ventricular fibrillation is not available?
The physician will not know the cause and
subsequently, the patient’s condition would
be difficult to stabilize because of a lacking
proper diagnosis. A syncope, for instance,
may not be recognized as cardiac arrest or
as an aborted SCD. If the ECG recorded in
the AED is not known, the patient potentially
may not receive the right treatment, such
as an implantable cardioverter-defibrillator
(secondary prevention) and the possibility of a
new SCD event could still be present.

Sometimes, even knowing the AED
delivered a shock probably due to ventricular
fibrillation, errors in the diagnosis and treatment
could happen.’ For these reasons, AED/ECG
data records should always be analyzed to
enhance clinical decision-making. Knowledge
about the information stored in an AED is
a useful tool to provide correct diagnosis
and clinical decision making on patients
who survive a SCD event. Also, the AED
registers the resuscitation procedures, i.e. chest
compressions and ventilations aside from heart
rhythm and delivery of the defibrillation shocks,
as shown in Figure 1.
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Figure 1: Example of the start of an (AED) registration. I. Started at 13.41.47 at time point A, when the electrodes are
connected and seconds later the rhythm analysis starts. II. 13.41.51 The AED analyzes the rhythm. III. After 9 seconds at
point B (13.41.56) the AED has detected a shockable rhythm and charges itself. IV. Seven seconds after the AED advice,
a shock at time point C (13.42.06) a defibrillation shock was administered. V. At 13.42.08 the heart rhythm has returned
to normal. VI. Eight 8 seconds later at time point D (13.42.15), chest compressions are started at a rate approx. 100 per
minute (red line). Conclusion from the AED data: 1) The cause of the cardiac arrest was ventricular fibrillation. 2) The
first shock reversed the arrhythmia. 3) The rescuer has a good performance.

Modified from: Bak MAR, Blom MT, Koster RW, Ploem MC. Resuscitation with an AED: putting the data to use. Neth Heart J.

2021;29 (4): 179-185.

Unfortunately, in Mexico the analysis
of AED data is not done systematically.'® In
the Netherlands, for example, the AED/ECG
data are routinely unloaded and stored. The
treating physician will then have information
about the initial rhythm registered by the
AED in an OHCA. This can help the physician
to establish the patient’s correct diagnosis
and treatment.'”''® The generalized AED
data collection and analysis is not easy and
it is expensive, since it involves getting the
information from different sites of a community,
states etc. It also has to be considered that not
all AED models are the same and thus, retrieval
systems are not standardized either.’® A

legislation that allows access to that information
is not available in Mexico.

Another concerning issue is that if data is not
downloaded within a certain period, it might
be deleted, lost to new acquired data, or the
device might not record new events because of
a full memory In Mexico the Ley de Proteccién
de Datos Personales?° (Personal Data Protection
law) safeguards the patient’s personal data from
being disclosed without her/his permission. In
this regard, a legislation that allows the access
to specific medical information to better
understand and know diagnoses, treatments
and thus improves survival rates after OHCA
could be useful.
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We can then conclude that there are
different needs for a new legal frame in our
country. These could include the items depicted
below and others that might arise ulteriorly:

—_

A legislation for cardio-protected areas.?!?
2. Use of the AED data registry?? (within
the RENAPACE) to analyze the patients’
information in any type of OHCA.
3. The possibility to use this medical and
epidemiological information for public
health purposes, patient diagnosis and
treatment, as well as for research and
investigation.?*

The RENAPACE will facilitate access to this
information and will point out what data could
and should be used. It's important to say that
data of a lonely SCD patient will also need a
special type of legislation. There is a need for
a legal frame and about the rules concerning
implementation of cardio protected areas,
OHCA registry (RENAPACE), good Samaritan
laws, and using and processing a AED as
well as its data. This requires an interaction
between the government, non-governmental
organizations, medical associations and
organized (or not) community groups in order
to solve logistic, ethical and juridical obstacles
to create a legal scenario and structure to
collect, store, retrieve and analyze the AED's
data for research and emission of public health
recommendations or policies.

In Mexico, some places such as Jalisco,
Mexico City, Mexico State, Morelos, Nuevo
Leon, Puebla, Queretaro, Sonora, Tamaulipas
and Yucatan have started community hands-
only CPR training and public access defibrillation
programs, but unfortunately these efforts have
not been implemented nation-wide yet.?>
National Programs in Mexico with permanent
implementation of hands-only CPR and public
access defibrillation can achieve important
improvements in public health: 1) They will
increase the knowledge and awareness of
the general population and health personnel
about the importance of SCD and OHCA; 2)
they will help to create preventive measures
aimed at the population to reduce OHCA and
SCD; 3) they may reduce the incidence of
OHCA and SCD, and 4) they might improve
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the survival rate of the community victims of
OHCA.?¢ These benefits will require a local and
national legislation in the context of the cardio
protected areas in our country, the need for
medical associations to prioritize the patient’s
overcoming SCD in the context of an OHCA,
and finally an optimal use of the AED.

ACKNOWLEDGEMENT

Acknowledgment to Dra. Lillian Hernandez
Garcia for assisting in the review and translation
of the manuscript.

REFERENCES

1. Gallagher EJ, Lombardi G, Gennis P. Effectiveness of
bystander cardiopulmonary resuscitation and survival
following out-of-hospital cardiac arrest. JAMA. 1995;
274 (24): 1922-1925.

2. Nichol G, Laupacis A, Stiell IG, O'Rourke K, Anis A,
Bolley H et al. Cost-effectiveness analysis of potential
improvements to emergency medical services for
victims of out-of-hospital cardiac arrest. Ann Emerg
Med. 1996; 27 (6): 711-720.

3. Dami F, Carron PN, Praz L, Fuchs V, Yersin B. Why
bystanders decline telephone cardiac resuscitation
advice. Acad Emerg Med. 2010; 17 (9): 1012-1015.

4. ReaTD, Eisenberg MS, Culley LL, Becker L. Dispatcher-
assisted cardiopulmonary resuscitation and survival in
cardiac arrest. Circulation. 2001; 104 (21): 2513-2516.

5. Kim F, Nichol G, Maynard C, Hallstrom A, Kudenchuk
P), Rea T et al. Effect of prehospital induction of mild
hypothermia on survival and neurological status among
adults with cardiac arrest: a randomized clinical trial.
Jama. 2014; 311 (1): 45-52.

6. Vaillancourt C, Verma A, Trickett ], Crete D, Beaudoin T,
Nesbitt L et al. Evaluating the effectiveness of dispatch-
assisted cardiopulmonary resuscitation instructions.
Acad Emerg Med. 2007; 14 (10): 877-883.

7. Berg RA, Hemphill R, Abella BS, Aufderheide TP,
Cave DM, Hazinski MF et al. Part 5: adult basic life
support: 2010 American Heart Association Guidelines
for Cardiopulmonary resuscitation and Emergency
Cardiovascular Care. Circulation. 2010; 122 (18 Suppl
3): $685-5705.

8. Blom MT, Beesems SG, Homma PC, Zijlstra JA,
Hulleman M, van Hoeijen DA et al. Improved survival
after out-of-hospital cardiac arrest and use of automated
external defibrillators. Circulation. 2014; 130: 1868-
1875. doi: 10.1161/CIRCULATIONAHA.114.010905.

9. Zijlstra JA, Koster RW, Blom MT, Lippert FK, Svensson
L, Herlitz J et al. Different defibrillation strategies
in survivors after out-of-hospital cardiac arrest.
Heart. 2018; 104: 1929-1936. doi: 10.1136/
heartjnl-2017-312622.

10. Nichol G, Thomas E, Callaway CW, Hedges J, Powell
JL, Aufderheide TP et al. Regional variation in out-of-
hospital cardiac arrest incidence and outcome. JAMA.
2008; 300 (12): 1423-1431.

Cardiovasc Metab Sci. 2024; 35 (3): 111-115

www.cardiovascularandmetabolicscience.org.mx



Alvarez-de la Cadena-Sillas I et al. Automated external defibrillator records and the national registry of out of hospital cardiac arrest in Mexico

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

OngME, Shin SD, De Souza NN, Tanaka H, Nishiuchi
T, Song K] et al. Outcomes for out-of-hospital cardiac
arrests across 7 countries in Asia: The Pan Asian
Resuscitation Outcomes Study (PAROS). Resuscitation.
2015; 96: 100-108.

Cummins RO, Ornato JP, Thies WH, Pepe PE.
Improving survival from sudden cardiac arrest: the
“chain of survival” concept. A statement for health
professionals from the Advanced Cardiac Life Support
Subcommittee and the Emergency Cardiac Care
Committee, American Heart Association. Circulation.
1991; 83 (5): 1832-1847.

Ebunlomo EO, Gerik L, Ramon R. Save a life:
implementation and evaluation of a community-
focused CPR education program in Houston,
Texas. ] Prim Care Community Health. 2021; 12:
2150132721998249.

Homma PCM, de Graaf C, Tan HL, Hulleman M,
Koster RW, Beesems SG et al. Transfer of essential
AED information to treating hospital (TREAT).
Resuscitation. 2020; 149: 47-52. doi: 10.1016/].
resuscitation.2020.01.033.

Hulleman M, Blom MT, Bardai A, Tan HL, Koster RW.
Atrial fibrillation mimicking ventricular fibrillation
confuses an automated external defibrillator. Neth
Heart J. 2018; 26: 281-282. doi: 10.1007/s12471-
018-1098-0.

Martinez-Duncker RD, Urztia-Gonzélez AR, Aguilera-
Mora LF, Lainez-Zelaya JS, Alvarez de la Cadena-Sillas
J etal. Espacios cardioprotegidos en México: acciones
para prevenir la muerte stbita cardiaca. Una postura
de profesionales de la salud. Salud Pdblica Mex. 2023;
65 (4): 407-415.

Waalewijn RA, de Vos R, Koster RW. Out-of-hospital
cardiac arrests in Amsterdam and its surrounding
areas: results from the Amsterdam resuscitation study
(ARREST) in ‘Utstein’ style. Resuscitation. 1998; 38
(3): 157-167. doi: 10.1016/50300-9572(98)00102-6.
Van Alem AP, Vrenken R, de Vos R, Koster RW. The use
of an automatic external defibrillator by the police: the
Amsterdam resuscitation study (ARREST 4) [Abstract].
Circulation. 2001; 104: 1711-400: 1905.

Hansen MB, Nielsen AM. ECGs from deployed AEDs: a
neglected resource? Resuscitation. 2014; 85: e79-e80.
doi: 10.1016/j.resuscitation.2014.02.003.

Ley Federal de Protecciéon de Datos Personales en
Posesion de los Particulares. Texto vigente. Nueva Ley

21.

22.

23.

24.

25.

26.

115

publicada en el Diario Oficial de la Federacién el 5 de
julio de 2010.

UrzGa-Gonzélez A, Alvarez de la Cadena-Sillas JE,
Martinez-Duncker D, Celaya-Cota M), Aguilera-Mora
LF etal. Suggested protocol for certification as a cardio
protected areas in México. Positioning of a group of
experts. Cardiovasc Metab Sci. 2024; 35 (1): 31-36.
Alvarez de la Cadena-Sillas J, Asensio-La Fuente E,
Martinez-Duncker D, Urzua-Gonzalez D, Celaya-Cota
M, Aguilera-Mora LF et al. Out of hospital Cardiac
Arrest.First steps to know and follow in Mexico to have
Cardioprotected territories. A point of view of a group
of experts. Arch Cardiol Mex. 2023; 93 (4): 1-7.
Wierda E, Eindhoven DC, Schalij MJ, Borleffs CJW,
Amoroso G, van Veghel D et al. Privacy of patient
data in quality-of-care registries in cardiology and
cardiothoracic surgery: the impact of the new general
data protection regulation EU-law. Eur Heart ] Qual
Care Clin Outcomes. 2018; 4: 239-245. doi: 10.1093/
ehjqcco/qey034.

Eindhoven DC, van Staveren LN, van Erkelens JA
et al. Nationwide claims data validated for quality
assessments in acute myocardial infarction in the
Netherlands. Neth Heart J. 2018; 26: 13-20. doi:
10.1007/s12471-017-1055-3.

Urzla-Gonzélez AR, Rivera-Chavez M), Zapién-
Villegas R, Huaracha-Lépez PA. Cardio protected
areas in México. Arch Cardiol Mex (Eng). 2020; 90
(2): 207-215.

Rodriguez-Reyes H, Mufioz-Gutiérrez M, Asensio-
Lafuente E. Hands-only cardiopulmonary resuscitation
and public access defibrillation, the need for cardio-
protected areas implementation in Mexico. Cardiovasc
Metab Sci. 2019; 30 (4): 143-146.

Funding: no financial support was received
for this study.

Declaration of interests: the authors declare
no conflict of interest.

Correspondence:
Jorge Alvarez-de la Cadena-Sillas
E-mail: jalvarezdelacadena@gmail.com

Cardiovasc Metab Sci. 2024; 35 (3): 111-115

www.cardiovascularandmetabolicscience.org.mx



