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Una corsa contro il tempo

100
90
80
70
60
50
40
30
20
10

Minuti 1 2 3 4 5 6 v, 3 9 10
Q) | talian e==Sopravvivenza

Resuscitation
IRC | Council



Registry in Europe:

PERC;

European Regisiry
of Cardiac amrrest
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Study

EuReCa One
EuReCa Two
EuReCaThree

Time

2014 (3 mesi)
2017 (3 mesi)
2022 (3 mesi)

Countrie
S

27
27
28

OHCA cases

~10.700
~28.000
~67.000

Incidence
(100.000/year)

Bystander CPR
(%)

~47%
~58%
~63%




Epidemiology in resuscitation - ERC Guidelines

2025
Out-of-Hospital Cardiac Arrest In-Hospital Cardiac Arrest (IHCA)
(OHCA) * Incidence: 1.5-2.8 per 1000
* Incidence: 55 per 100,000 hospital admissions
inhabitants peryear * Survival: 27-62% (wide variability
* Location: 70% occur in private between systems)
residences * Standard internal emergency
* Initial shockable rhythm: ~20% numbgr (2222): implemented in
 Bystander CPR: 58% (range 13- only 2% ot countries
82%)
* AED use before EMS arrival: 2.6-
59%

* Average survival: 7.5% (range 3.1-
35%)



Formula of Survival
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The chain of survival: not all links are equal (in terms of SURVIVAL)
Charles D. Deakin. Resuscitation 2018

Resuscitation 2018 126, 80-82DOI: (10.1016/j.resuscitation.2018.02.012)
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© Prevent cardia®

In Hospital Cardiac Arrest

Efficacy Inversely Related to
Costs

Coute R.A. et al.
Evaluation of National Institutes of Health Cardiac Arrest Research Based

on ‘Chain of Survival’ Links.
Acad Emerg Med.2022;29:1381-1382.
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Review

Willingness to perform bystander cardiopulmonary

reSUSCitation: A scoping reView RESUSCITATIONPLUS 4 (2020) 100043
Tasuku Matsuyama®, Andrea Scapigliati®, Tommaso Pellis °, Robert Greif °,
Taku Iwami"*
Promote Barriers
* CPRtraining Victim’s
* Recent Training * Female sex
* Hands-on Masstraining * Age
* High school education * Vomit, blood, alcohol
* Multiple bystanders * Race
* Family member Bystander’s
e Compression Only CPR * Bystander Age

* Low socio-economic status

* Recognition

* Panic

* Lack of confidence

* Afraid to hurt the victim

* Legalissues

* Communication issues (language, phone)

* Physicalissues (bystander/victim position)



Association between public
cardiopulmonary resuscitation education
and the willingness to perform bystander
cardiopulmonary resuscitation: a

metropolitan citywide survey

Jeong Woo Son', Hyun Wook Ryoo', Sungbae Moon', Jong-yeon Kim?,
Jae Yun Ahn', Jeong Bae Park', Kang Suk Seo', Jong Kun Kim',

Yun Jeong Kim®

80 -
70 |
60 -
50
40 -
30 -
20 - °

10 - o~

>4

Total number of CPR education sessions attended

100

90

80

70

60

50

40

30

20

10

- Percentages of respondents willing to perform CPR
= === Percentages of respondents reporting confidence in performing CPR

>5yr

2yr-5yr 1yr=2yr 6 mo-1yr

Period from the last CPR education session

<6 mo

Fig. 1. Trends in the percentages of participants willing to perform cardiopulmonary resuscitation (CPR) and percentages of confidence in performing

CPR according to CPR education characteristics.

Clin Exp Emerg Med 2017;4(2):80-87
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Clinical paper
J Impact of a national initiative to provide civilian n
a p a n cardiopulmonary resuscitation training courses on
the rates of bystander intervention by citizens and

survival after out-of-hospital cardiac arrest
RESUSCITATIONT195(2024) 110116

Tetsuo Yamaguchi®®*, Michikazu Nakai®, Takahide Kodama?, Masanari Kuwabara?,

Naohiro Yonemoto°, Takanori Ikeda®, Yoshio Tahara®, on behalf of Japanese

Circulation Society Resuscitation Science Study JCS-ReSS Group

A ] .. e . .
) Annual and cumulative number of citizens certified for official CPR courses
Number
R (8) rae The rate of bystander-initiated CPR by citizens
35000000 *
o8 56.79
30000000 5641 5616
56
25000000 54
20000000 e
50
15000000
48
10000000 46
P<0.001 for trend
5000000 44
42 40.63
.
Year 1 a0 b}
Annual 2 Year 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 bs

All citizen-witnessed OHCA 17414 18458 18673 19987 20261 21557 22143 22626 23021 23564 22735 23580 24178 24107 2383924291
Cumulative 2 Citizen CPR 7075 7838 8768 9456 10244 10530 10733 11370 11767 12388 12317 12852 13293 13599 1338913795 3



Changes over Time in CPR Training, the Performance of

BLS Training
Bystander
CPR

Survival
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Early CPR, and Survival Rates in Sweden.

Hasselqvist-Ax | et al.
N Engl J Med 2015;372:2307-2315

The NEW ENGLAND

JOURNALof MEDICINE



Original Investigation | Health Policy

Training in Basic Life Support and Bystander-Performed Cardiopulmonary
Resuscitation and Survival in Out-of-Hospital Cardiac Arrests in Denmark,
200510 2019

Figure 2. Distribution of Basic Life Support (BLS) Certificates in the Danish Population and Survival
From Out-of-Hospital Cardiac Arrest (OHCA), From 2005 to 2019

Denmark
104 1 [ ] /_
g el 2
=4 Introduction of ) ° ° _
S o e 1 5% more BLS participants = 14% more
s e :
g © ] SUrvivors
5 1] ] E
E 4 120 i .
3 X CONCLUSIONS AND RELEVANCE In this cohort study of Danish BLS course participation and
2 survival, a positive association was found between annual rate of mass education in BLS and 30-day
, survival from OHCA. The association of BLS course participation rate on 30-day survival was
2005 2007 2009 2011 2013 2015 2017 2019 mediated by the bystander CPR rate; approximately 60% of the association of BLS course
Year

participation rate on 30-day survival was based on factors other than increased CPR rates.

[5 JAMA Network Open. 2023;6(3):e233338. doi:10.1001/jamanetworkopen.2023.3338



Association of National Initiatives to Improve Cardiac Arrest
Management With Rates of Bystander Intervention
and Patient Survival After Out-of-Hospital Cardiac Arrest

JAMA. 2013;310(13):1377-1384. '

Mandatory education in resuscitation
in elementary schools (Jan 2005)

New guidelines for resuscitation (Nov 2005)

Mandatory resuscitation course when
acquiring a driver’s license (Oct 2006)

Introduction of therapeutic Introduction of health care profecsiOnf] 1
hypothermia (starting 2004) at dispatch centers (startingo0
60+ '
5o O\O/O\OM
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O Survival on arrival at the hospital
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Year

/:\bout 175000 first aid certific'ates Distribution of about 150000 CPR self-instruction

distributed annually (2001-2004) training kits (2005-2010)
—_—

Increase to about 300000 first
aid certificates distributed
annually (2008-2010)




European Resuscitation Council Guidelines 2021:
Systems saving lives RESUSCITATION 161 (2021) 80 -97

Federico Semeraro® *, Robert Greif®, Bernd W Bdttiger°, Roman Burkart®,
Diana Cimpoesu®, Marios Georgiou’, Joyce Yeung?, Freddy Lippert”,
Andrew S Lockey', Theresa M. Olasveengen’, Giuseppe Ristagno*,
Joachim Schlieber’, Sebastian Schnaubelt™, Andrea Scapigliati”,

Koenraad G Monsieurs° GUIDELINES
SYSTEMS SAVING LIVES 2@'5\ 2 5

KEY MESSAGES

Community engagement

Government leadership is essential - through A simple, four-link Chain of Survival is an effective
° C a m p a | g n S/Awa re n eSS policy, public campaigns, mandatory CPR training model to help everyone involved in résuscitation
and stakeholder coordination understand life-saving systems

* Social Media
e School-based Education
Legislation and Policy

Social media and digital tools can support CPR
education and community mobilisation

Resuscitation systems must be tailored to
local contexts, using local data and
reflecting available resources

eg e . Hospitals must support family presence during
E M S reCOgn |t| OI‘I/D | Spatc h CPR and establishing referral pathways to

cardiac arrest centres, Collaborate with survivor

F i rst Re S p on d ers Syste ms organisations and provide rehabilitation care

after discharge to improve quality of life

Community engagement is critical,

including CPR training at public events
and participation in global campalgns
such as World Restart A Heart (WRAH)

School-based CPR education must be mandatory,
beglinning from age 4 and progressing In complexity,
supported by legisiation and innovative tools

Cardiac Arrest Centres and IH-CPR e A

prioritising AED accessibility, responder

Su rVi vo rS Re ha b safety and psychological support

Early EMS recognition of cardiac arrest Guidelines and resuscitation systems must be adaptable
and guidance on public AED use to local contéxt and resource settings, using local data

Ta |l0 re d tO th e |.O C a l. C 0 nteXt are vital for timely Intervention and cultural insight while clearly reporting the respective

setting in research and publications



The new ltalian law “A systems saving lives” the
first European former application of ERC 2021

Scapigliati A, Semeraro F, Di Marco S, Ristagno G; IRC Executive Committee.

guidelines

Resuscitation. 2021 Oct;167:47-48.

Systems Saving

the Italian Resuscitation Council proposals become an Italian law
THE OUT-OF-HOSPITAL USE OF SEMI-AUTOMATIC
AND AUTOMATIC EXTERNAL DEFIBRILLATORS (AED)

@ ltalian

Resuscitation
IRC | Council

QO V.rcouncil.it

Art.

Art.

Art.

Mandatory placement of AEDs
in public administration offices,
public sites (airports, train
stations, ports, etc.) and
transport systems

AED Placement criteria in
public places (local needs and
PAD projects, access and
availability, etc.)

Legal protection for lay
rescuers performing bystander
CPR and AED use

Mandatory availability and use
of AEDs during sport events
(practice and competition) both
for professional and amateur
teams

- Systems Saving Lives Italian Law.

Art.

Art.

CPR education and use of AED

in schools taught to students e
(age 10-18), teachers, o
administrative and support staff

Inventory of all AEDs made by
the EMS

A smartphone application for
rescuer recruitment and AED
location. National protocol for
EMS dispatch-assisted
pre-arrival instructions

Awareness campaigns on
cardiac arrest and CPR,
especially on WRAH
occasion (October 16th)



RESUSCITATIONPLUS 14 (2023) 100390

.

Available online at www.sciencedirect.com

Resuscitation Plus

FI SF } D journal homepage: www.elsevier.com/locate/resuscitation-plus
| WA |

RESUSCITATION

Review

A narrative review of European public awareness
initiatives for cardiac arrest

Lina Horriar®’, Nadine Rott®", Federico Semeraro““, Bernd W. Béttiger*"

In Italy, a law was passed in 2015 for mandatory resuscitation
training for schoolchildren in primary and secondary schools nation-
wide. Furthermore, following the latest ERC guidelines, a “SSL Ital-
lan Law” was introduced, matching the new chapter SSL. With this
Law, ltaly takes a pioneering role in Europe and accelerates the
implementation of the SSL concept in the community.*?
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KEY MESSAGES

EURDPEAN RESUSCITATION COUNCR®

Government leadership is essential - through A simple, four-link Chain of Survival is an effective
policy, public campaigns, mandatory CPR training model to help everyone involved in resuscitation

A C t i V a ti O n SySt e m S and stakeholder coordination understand life-saving systems

Social media and digital tools can support CPR
education and community mobilisation

Resuscitation systems must be tailored to
local contexts, using local data and
reflecting available resources

AEDs

Hospitals must support family presence during
CPR and establishing referral pathways to
cardiac arrest centres. Collaborate with survivor

I n te g ra ti O n Wit h E M S organisations and provide rehabilitation care

after discharge to improve quality of life

Community engagement is critical,

including CPR training at public events
and participation in global campaigns
such as World Restart A Heart (WRAH)

First responder systems should be

integrated with dispatch centres,
prioritising AED accessibility, responder
safety and psychological support

School-based CPR education must be mandatory,
beginning from age 4 and progressing in complexity,
supported by legislation and innovative tools

(dispatch)

Early EMS recognition of cardiac arrest
and guidance on public AED use
are vital for timely intervention

Guidelines and resuscitation systems must be adaptable
to local context and resource settings, using local data
and cultural insight while clearly reporting the respective
setting in research and publications

Safety and follow up




Preparedness for telephone dispatch-assisted

cardiopulmonary resuscitation in Italy. A National
survey Di Marco S, Tucci R, Tonelli G, Frione G, Semeraro F, Ristagno G, Scapigliati A.

RESUSCITATION 149 (2020) 87 —-88

Differences and Variability Lﬂﬂj @

ltalian
Resuscitation

IRC | Council

PRE-ARRIVAL
INSTRUCTIONS (PAI) ¢
Our survey shows a 09% s AED AVAILABILITY
h eterogen e o us a n d ]% A DISCAETON ﬁg% SPECIFIC QUESTION ]g% LOCALIZATION APP
suboptimal picture for PAl and DISPATCH OPERATOR YO PORAE
Bg% 5”% IN ANY CASE llﬁ% ONLY TO TRAINED
f— SPECIFIC TRAINING

DA-CPR preparedness in Italy.

Bg% NURSES 3]% OTHERS

DISPATCH AUDIT

i S AR HIGHIESOEOCOE ﬁ]% CALL PLAY BACK 63% CHECK LIST
8[]% CPR PROTOCOL

DISPATCHER FEEDBACK 52% CEON
53% NARRATIVE 33% STRUCTURED 32% STANDARD \
]ﬁ% DEPENDS ON CA CAUSE




Available online at www.sciencedirect.com

Resuscitation Plus

journal homepage: www.elsevier.com/locate/resuscitation-plus

Review
Optimising telecommunicator recognition of m) |
out-of-hospital cardiac arrest: A scoping review L

Grabmayr Al et al. .
rabmayr A’ et a 62 studies

Most frequent barriers to OHCA
recognition:

* Breathing status

* Agonal breathing

« Caller’'s emotional status

e Seizures

* Non-systematic dispatch protocol
* Language

* Lack of situation awareness

Categories

Subcategories

Factors related to dispatcher-assisted recognition

Communication
between caller and
dispalcher (n=16)

1.

Caller's emotional state
2. Caller's proximity to OHCA palient
3.

Effects of dispatcher behavior and
communication with caller

. Caller's status (health care professional

compared with non—health care professional)

. Effects of language bamers
. Linguistic format of qualified breathing

questions
Influence of callers chief complaint and use of
tngger words

Symptoms and
patient
characlenslics
(n=19)

8.
9.
10.
11.

Agonal breathing
Patient status
Seizures

Patient demographics

Interventions to improve dispatcher-assisted recognition

New technology to
improve dispatcher
recognition of
OHCA (n=7)

12.
13.
14.

CC1v
Machine learming
Smart dovices to detect agonal breathing

Quality improve-
ment/implementation
of new prolocols 1o
improve dispalcher
recognition (n=26)

15.
16.
17.
18.

MPDS

Cnterion-based dispatch
Breathing

Other quality improvement




First Responder Systems

Risk assessment 8
‘af®

by dispatch centre
)

GUIDELINES

EMS dispatch 2@.52 5

centre

EFEAE | #AppToSavelives
¢ gzezs_ 4
X { & (@)
First responder starting CPR after risk assessment EMS activation Declining missiol ‘ EUROPEAN
RESUSCITATION

Travelling by car
to the patient

Travelling by bike
to the patient

Running to the patient;
collecting AED en route

N5

Regione / Stato

.ﬁl Emilia-Romagna

Friuli-Venezia Giulia

:

Registered FR too far away

E'iD 'i\ Bﬁ‘@/i\ @‘i

Marche

San Marino

USE THE
APP.
SAVE A
LIFE.

GUIDELINES
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All countries shown in blue currently c
have at least one operating *

community first responder system —

Allerta First Responder

Nome App (via 118) Mappa DAE Note

DAE RespondER s 4 App storica, integrata in tutte le Centrali
118 ER.

DAE FVG 4 4 Gestita da SORES FVG, app ufficiale
regionale.

DAE Marche 4 4 Lanciata nel 2025, gia centinaia di First
Responder attivi.

DAE Responder RSM 4 4 Collegata al 118 sammarinese, replica

modello Emilia-Romagna.



First responder activation systems (ltaly)

Italy :3 g

Marche (Aprile 2025)

In giallo: work in progress

i
-

CFR 2,941
AEDs 2,424

CFR 29,000
AEDs 10,400

CFR 2,898
AEDs 2,422

0.2%
0.31
AED/KM?

0.6%
0.46
AED/KM?

0.2%
0.26
AED/KM?



First responder activation systems (ltaly, yes

Factors associated with the arrival of smartphone- ‘ :1’
activated first responders before the emergency ==
medical services in Out-of-Hospital cardiac arrest
dispatch

First Responders arrived before EMS
In 13.4% of dispatches and delivered
a shockin 0.9%







First responder activation systems and AEDs

FR systems should be integrated with AED registries and provide directions to nearby

CCCCCCC

| I \[ \ [ R journal homepage : www.elsevier .com/locate, /resuscitation
I\ 1

Letter to the Editor
Get that AED out! The circadian dilemma of public ’ m ‘
access defibrillation S8

#escilo

Avalable onine at ScienceDirect AN puropEAN
Resu SCitation @'% RESUSCITATION

Working days

Weekend

@ information not updated

Images from DAErespondER app - www.118er.it/dae
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After dimission:
2625
et o 70% fatigue,

Cardiac Arrest * 50% cognitive impairment,
!

e 40% physical limitations,

Perform functional assessments of physical

E: . s b Anpali e * 30% emotional disturbances.
gg T Affecting survivors and cosurvivors (partner, relatives, friends, rescuers).
D Refer to rehabilitation Support both the identification of needs and the provision of care.
services if necessary

Adopt a multidisciplinary approach.

-

Perform screening for
cognitive problems

|

Perform screening for emotional
problems and fatigue

|

Provide information and support
to the survivor and their family

i

Consider referral to
further specialised
care if indicated




Thank you
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