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Defibrillation; Aim: To describe the stages of development and implementation of an automated external
Chain of survival; defibrillator (AED) program within the Emergency Medical Service System and in public places
Sudden cardiac death in Portugal.

Methods: Description of the implementation process in terms of logistics, training and super-
vision of activity.

Results: By the end of 2012 there were 442 emergency ambulances equipped with AEDs included
in the AED program of the National Institute for Medical Emergencies (INEM). Between 2010 and
2012, 2130 emergency medical technicians were trained and considered qualified to use AEDs.
With regard to AED programs in public places, by the end of 2012 there were 207 licensed
programs, covering 322 public places, 66 patient transport ambulances, 463 AEDs and 6133
AED operators. Between 2010 and 2012, 19 organizations were licensed to provide training in
basic life support and AEDs. In INEM’s AED program in 2012, AEDs were used 3250 times, with
shockable rhythms in 12.5% of cases (407). Of these, a pulse was restored in 38.6% (157) after
a shock, with recovery of spontaneous circulation in 45.9% of these (72). Survival to hospital
discharge was 26% (19 cases).

Conclusions: Implementation of the program followed recommended scientific criteria, and the
results obtained, following significant growth in early access to AEDs, are satisfactory and in line
with those in other countries. Strengthening the chain of survival requires the involvement of the
community in general and in particular the widespread learning of basic life support measures,
which must be the next step for all partners in the Emergency Medical Service System.
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Introduction

Implementacado do Programa Nacional de Desfibrilhacdo Automatica Externa em
Portugal

Resumo

Introdugdo e objetivos: Descrever as etapas de desenvolvimento e implementacao de um
programa de desfibrilhacdo automatica externa (DAE), no ambito do Sistema Integrado de
Emergéncia Médica (SIEM) e em locais de acesso publico, em Portugal.

Métodos: Exposicao do processo de implementacao nos aspetos logisticos, formativos e de
controlo da atividade.

Resultados: No final de 2012 existiam 442 ambulancias de emergéncia equipadas com DAE inte-
grados no programa de DAE do INEM. Entre 2010-2012 foram formados e considerados aptos
2130 operacionais de DAE. Relativamente a programas de DAE em locais de acesso publico, no
final de 2012 existiam 207 programas licenciados, correspondendo a 322 espacos publicos, 66
ambulancias de transporte, 463 equipamentos e 6133 operacionais de DAE. Entre 2010-2012
foram acreditadas 19 entidades para formacao em SBV-DAE. No programa de DAE do INEM em
2012 houve 3250 utilizacdes de DAE, com ritmos desfibrilhaveis em 12,5% dos casos (407).
Destes, 38,6% (157) recuperaram ritmo compativel com pulso apés administracdao de choque,
com recuperacao de circulacao eficaz em 45,9% dos casos (72). A sobrevida a alta hospitalar foi
de 26% (19 casos).

Conclusoes: A implementacao do programa seguiu os critérios cientificamente recomendados,
e os resultados obtidos, resultantes dum significativo crescimento do acesso precoce ao DAE,
sdo bastante satisfatorios e concordantes com os internacionais. O reforco da cadeia de sobre-
vivéncia implica o envolvimento da comunidade em geral, nomeadamente na aprendizagem
generalizada de suporte basico de vida, que tera que ser o proximo grande esforco de todos os
parceiros do SIEM.

© 2013 Sociedade Portuguesa de Cardiologia. Publicado por Elsevier Espana, S.L.U. Todos os
direitos reservados.

training of AED operators; efficient data-reporting and
quality control systems; and constant maintenance.
(5) The dispatching system and the clinical intervention

Ischemic heart disease is the leading cause of death in the
western world," and sudden cardiac death is responsible for
over 60% of mortality from coronary disease.? It has been
established that outside the hospital environment, the use
of automated external defibrillators (AEDs) by non-medical
personnel significantly increases the chances of survival.
However, only when there is an efficient chain of survival do
AEDs actually improve survival after cardiopulmonary arrest
(CPA) of cardiac cause.>?

The European Society of Cardiology and the European
Resuscitation Council have laid out guidelines to follow when
implementing automated external defibrillation (AED) pro-
grams in Europe®:

(1) The establishment of an effective AED program within
the pre-hospital emergency medical service should
be the first priority for an early access defibrillation
program, with AED equipment and properly trained per-
sonnel in all emergency ambulances.

(2) The community model of the AED program should be
suitable for the specific environment and should be cost-
effective.

(3) The legislation should allow the use of AEDs by non-
medically qualified first responders.

(4) An AED program should include five different areas of
activity: analysis of local conditions and identification
of priorities; intervention protocols; identification and

protocol need to be standardized.

(6) Data collection should be designed to enable monitoring
of the program and benchmarking against other pro-
grams.

In Portugal, the state-run National Institute for Medi-
cal Emergencies (INEM) is responsible for regulating the
use of AEDs outside the hospital environment (Decree-Laws
34/2012 and 188/2009).45

The authors describe the stages of development and
implementation of an AED program within the Emergency
Medical Service System and in public places in Portugal, as
well as its main results.

Methods

There were two components to the national AED program:
pre-hospital emergency, and public places. We present a
descriptive analysis of the main steps in the planning, imple-
mentation and control of the program and a retrospective
analysis of the following parameters: number of accredited
organizations; number of operational AEDs in ambulances
and public places; number of trained responders; number
of times AEDs were used by ambulance teams; percentage
of cases with shockable rhythms; percentage of cases with
restoration of pulse; percentage of cases with recovery of
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spontaneous circulation; percentage of cases surviving to
hospital discharge, and their neurological status.

Data on hospital discharge were obtained from the health
facility to which the patient was admitted. Neurological sta-
tus was evaluated using the Cerebral Performance Category
(CPC) scale, with five levels (1 best, 5 worst).®

The results for the AED program in the pre-hospital emer-
gency service are grouped by region, corresponding to INEM’s
Regional Directorates: North, Central and South (the lat-
ter including Lisbon and Tagus Valley, the Alentejo and the
Algarve).

INEM does not have records on the use of AEDs in public
places.

Results

Pre-hospital emergency automated external
defibrillator program

INEM ambulances staffed by INEM responders have been
equipped with AEDs since 2004. However, owing to the lack
of appropriate legislation, it was not possible at that time
to extend the AED program to other partners in the Emer-
gency Medical Service System, including the Volunteer Fire
Service, which is the major emergency medical responder
in Portugal. After new regulations came into effect in 2009,
the program was expanded progressively to all emergency
ambulances. This process included:

o training of AED operators;
e acquisition and installation of AEDs in ambulances;
e quality control, performance analysis and data reporting.

Training of AED operators was carried out in INEM’s Train-
ing Centers in the North, Central and South regions following
the model used by the European Resuscitation Council for
training in basic life support and AED use (BLS/AED).”

The decentralized nature of an ambulance-based
national AED program means that the AED equipment must
be robust as well as reliable and simple to use, and should
also use accessible technology to send data on each use
directly to a central database, in this case INEM’s data
reporting center. The equipment was selected to cope with
a high volume of service, since the ambulances would likely
have to deal with many cases of CPA.

Emergency medical services in Portugal are organized
by region (North, Central and South). Although answering
and triage of emergency calls takes place at a national
level, through the three national referral centers, emer-
gency medical services are activated at a regional level
(with basic, intermediate or advanced life support services
depending on the estimated seriousness of the situation).

Management of the AED program is also organized region-
ally. In each region quality control is the responsibility of
a team of auditors under medical supervision who eval-
uate the performance of AED operators on the basis of
data recorded by the AED equipment and records of pre-
hospital CPA entered into the online national pre-hospital
CPA database. Standardized documentation is used for

quality control,? enabling systematic analysis of AED oper-
ator performance and identification and correction of
failings. Clinical data are recorded using Utstein templates®
and in the event of recovery of circulation, contact is main-
tained with the destination hospital in order to include
follow-up to hospital discharge in the analysis of the pro-
gram’s effectiveness.

In the first stage of implementation of the pre-hospital
emergency AED program in January 2011, 30 new AEDs were
installed in ambulances of the Volunteer Fire Service. In the
second (April 2011) and third (December 2011) stages, a fur-
ther 102 and 200 AEDs, respectively, were installed. By 2012,
a total of 442 ambulances (INEM and Volunteer Fire Service)
were equipped with AEDs under the scope of INEM’s AED
program.

By the end of 2012, 2486 AED operators had under-
gone training and had qualified; the overall success rate for
trainees was 93.6% (Table 1).

Automated external defibrillator programs in
public places

The implementation of AED programs in public places was
preceded by:

e accreditation of organizations
BLS/AED;
e establishment of criteria for licensing AED programs.

offering training in

Private organizations are permitted to participate in AED
programs in Portugal, but INEM is responsible for regulat-
ing their activities. As an incentive to extend the programs,
licensing of AED programs is exempt from tax for the organi-
zation concerned. Requirements for such programs include
a supervising physician, AED operators, AED equipment, and
quality control and data reporting.

There was initially no legal obligation to provide AEDs in
public places, but new legislation in 2012 following proposals
by INEM made installation of AEDs compulsory in large public
places where the numbers of people made CPA more likely,
including commercial establishments with retail sales areas
of >2000 m? or shopping centers with a total area of >8000
m2, commercial airports and ports, train and bus terminals
with an average of over 10 000 passengers daily, and sports
and leisure venues with a capacity of over 5000.%°

Another aspect that is crucial to the expansion of AED
programs is training of AED operators, not only for direct
integration into AED programs, but also to foster the concept
of the chain of survival. INEM’s licensing of organizations
to provide BLS/AED training has resulted in an exponential
increase in the number of non-medical personnel with such
training.

By the end of 2012 there were 207 licensed AED programs
for public places, covering 322 public spaces, 66 patient
transport ambulances, 463 AEDs and 6133 AED operators
(Figure 1).

@ The Portuguese AED program has had 1SO 9001 quality certifica-
tion since July 2012.



326 M. Soares-Oliveira, R. Ramos
Table 1 Training of automated external defibrillator operators (INEM).
Trained Qualified Cost (euros)
November 2010 216 196 11 460.67
April 2011 593 549 20 423.00
December 2011 1148 1070 20 685.56
2012 529 511 6191.33
Total 2486 2326 58 760.56
Table 2 Types of public places covered by licensed auto-
mated external defibrillation programs.
Total
=—=No. of AED programs licensed Ai rcraft 3
——No. of AEDs Commercial airports and ports 4
! ) Shopping centers with area >8000 m? 60
No. of public places with AEDs
Ships 1
= No. of patient transport Emergency Medical Service System 37
Commercial establishments with retail sales 1
areas of >2000 m?
Educational establishments 11
Banks 12
Other companies 90
2009 2010 2o0m 2012 Sports and leisure venues, capacity <5000 103
Sports and leisure venues, capacity >5000 7
Figure 1 Licensing of automatic external defibrillator pro- Train and bus terminals with >10 000 1
grams in public places. passengers daily
Health centers 3

The main types of public places covered by these AED
programs were sports and leisure venues with a capac-
ity of <5000 (31% of the total), other companies (27%),
shopping centers with an area of >8000 m? (18%), and emer-
gency medical services (11%). Other categories made up the
remaining 13% (Table 2).

Between 2010 and 2012, 19 organizations were accred-
ited for training in BLS/AED.

Of the 3250 uses of AEDs in ambulances during 2012,
shockable rhythms (ventricular fibrillation or pulseless ven-
tricular tachycardia) were recorded in 12.5% of cases (407).
Of these, a pulse was restored in 38.6% (157) after a shock,
with recovery of spontaneous circulation in 45.9% of these
(72). Survival to hospital discharge was 26% (19 cases);
there were 47 confirmed deaths and the final outcome is

unknown in 14 cases. The distribution by region is shown in
Table 3.

The neurological status of the 19 survivors is known in 17
cases: CPC 1 in eight cases, CPC 2 in five, CPC 3 in three and
CPC 4 in one.

Discussion

Emergency systems must adapt to their geographical and
socioeconomic environment. The Portuguese Emergency
Medical Service System includes various levels of care, the
most basic of which (following implementation of the AED

Table 3  Use of automated external defibrillators in ambulances, by region.
Number of Shocks Restoration of Recovery of Survival to
uses administered pulse spontaneous discharge

circulation

North 719 95 28 8 2

Central 793 93 64 26 10

South (Lisbon, Tagus Valley, 1738 219 65 38 7

Alentejo and Algarve)
Total 3250 407 157 72 19
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program) consists of ambulances and personnel capable of
administering early defibrillation.

A comparative analysis in 37 communities in Europe
reveals that the annual incidence of out-of-hospital ventri-
cular fibrillation cardiac arrest is 17 per 100 000 person-years
and survival to hospital discharge is 21.2% in shockable
rhythms, compared to 28 per 100 000 person-years and 10.7%
survival to hospital discharge for other rhythms."'? There is
evidence that long-term survival after CPA is improving,'"'2
but initial rhythm analysis shows that only 25-30% of out-
of-hospital CPA cases have a shockable rhythm, and this
figure has fallen over the last 20 years.">™ It is likely
that many victims have a shockable rhythm when they
first collapse, but that by the time emergency personnel
perform the first rhythm recording, this has deteriorated
to asystole.’” When the rhythm is recorded immediately
after collapse, usually by an AED at the site, the percent-
age of victims in ventricular fibrillation can be as high as
59-65%.'0"7

Decree-law 188/2009, following a proposal by INEM,
established regulations covering the use of AEDs by non-
medical personnel, as well as the installation and use of
AEDs both within the Emergency Medical Service System and
in public places.? The criteria for use of AEDs in Portugal’s
emergency medical system are wide, covering any case of
CPA in which safety conditions are met. It is thus not sur-
prising that shockable rhythms were only found in 12.5% of
cases, compared to other environments in which the criteria
for use are more restricted. It should also be borne in mind
that this figure covers rural as well as urban areas, and so
response time may have affected the results. Nevertheless,
one of the most important indicators - survival to hospital
discharge - was 26%, which is in line with AED programs
elsewhere in the world.

Conclusions

Implementation of the program was in accordance
with recommended scientific criteria, and the results
obtained, following significant growth in early access to
AEDs, are satisfactory and in line with those in other
countries.

Further improvements in the system will require more
detailed analysis, enabling identification and correction of
failings. Strengthening the chain of survival requires the
involvement of the community in general and in particu-
lar the widespread learning of basic life support measures,
which must be the next step for all partners in the Emer-
gency Medical Service System. An alternative or parallel
route to follow could be to train first responders (the police)
to use AEDs in cases of out-of-hospital CPA, and to extend
access to AEDs in public places to anyone who has had appro-
priate training or who can be instructed by telephone on how
to use them.
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