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Overlevnad &r beroende av solid
vetenskap och evidensbaserade riktlinjer
samt effektiva utbildningsinsatser och
lokal implementation.

Atgdrder som utfors vid hjartstopp som
kan leda till dverlevnad ar samlade i
kedjan som raddar liv.






Mal

Att kedjan som raddar liv skall fungera varje gang...
...inte bara pa grund av tur.

Ar 2020 rapporterades 5897 hjartstopp utanfor
sjukhus till Svenska HLR-registret.

Kedjan fungerade i 592 fall (10%) men brast 5305
ganger (90%).

Svenska HLR-registret arsrapport 2021




Deakin et al. och Svenska HLR-registrets arsrapport 2021:

Ca xx,xxx st? 5897 st 30 dagars overlevnad:
592 st (10,5%)

Deakin CD. The chain of survival: Not all links are equal. Resuscitation. 2018 May;126:80-82



How technology can help:

EMS systems should consider the use of technology such as:
 Artificial intelligence to recognize cardiac arrest

e Video communication to communicate with bystanders

e Smartphones to dispatch first responders

 Drones to deliver AEDs to the site of cardiac arrest



Mojligheter att optimera kedjan som raddar liv

X NOUEWN =

Utbilda sa manga som mojligt i HLR

Utbilda och utvardera T-HLR pa larmcentral

Al for att identifiera hjartstopp

Smartwatch for HLR-kvalitet, detektering, larm
Smartphones for utlarmning av frivilliga
Hjartstartarregister / PAD

IVPA, first responders

Dronare for leverans av hjartstartare

Cardiac arrest centres
Tidig kylning
Temperaturkontroll
Fysiologisk malstyrning
Cirkulationsstod / ECMO

lllustrationer: Laerdal A/S



1. Utbilda sa manga som mojligt i HLR

- Kids save lives

- Skola, arbetsplats, foreningsliv

- Feedback- device/dockor rekommenderas
integrerade i utbildningspaket

- ”Big data” for att designa battre
utbildningsprogram?



2. Utbilda och utvardera T-HLR pa larmcentral

1. Kontinuerligt kvalitetsuppfoljning utifran AHA performance indicators:
- Andel identifierade. (Mal: 95% av de som ar identifierbara)

- Tid till identifiering. (Mal: Median 60 sekunder)

- Tid till start T-HLR. (Mal: Median 90 sekunder)

2. Traning av larmoperatorer i T-HLR
- Regelbunden HLR utbildning med parvis scenariotraning
- Avlyssning av egna OHCA-samtal under handledning

- Al-baserade telefonscenarier?

3. Audiovisuell feedback fran mobiltelefon/smartklocka till operator for 6kad HLR-kvalitet?

lllustration: Jenny Johansson



Forbattrad identifiering av hjartstopp

OHCA
IDENTIFIED
& T-CPR
PERFORMED

HJARTSTOPP
IDENTIFIERAT

T-HLR INITIERAT

TRUE

TELECOMMUNICATOR PARAMEDIC
IDENTIFIED OHCA, POSITIVE IMPRESSION AMBULANS-
T-CPR INITIATED = OHCA

Goal is to

BEHANDLAT

maximize this
space

FALSE-POSITIVE (FP) RATE
OVER-CALL: Telecommunicator suspects/
identifies cardiac arrest and T-CPR
instruction given; EMS impression of
patient found to have other than “cardiac
arrest” (ie, seizure, drug overdose, etc)

FALSE-NEGATIVE (FN) RATE
UNDER-CALL:

— Third party
— Language barrier
— Hysteria, etc

PSANT
POSITIVA”

1. Unidentified but identifiable (opportunity)
2. Unidentifiable for reasonable exclusion:

[llustration: American Heart Association: cpr.heart.org



Mal vid telefon-HLR f6r larmcentraler

lllustration: Laerdal A/S



3. Al for att identifiera hjartstopp

Compared with medical dispatchers, the The ML recognized 36% (n = 305) within 1 min
machine learning framework had a significantly compared with 25% (n = 213) by dispatchers.
higher sensitivity (72.5% vs. 84.1%, p < 0.001)
The recognition rate at any time during the call was
86% for ML and 84% for dispatchers.




4. Smartwatch for HLR-kvalitet , detektering, larm,

- "Ubiquitous personal technology (smart phone or watch) may be able to
measure and report compression characteristics to help coach CPR”.



Resultat:

Andelen korrekta brostkompressioner i
interventionsgruppen var signifikant hogre an i
kontrollgruppen:

(64.6% 17.8% vs 43.1% +28.3%; p = 0.02).



Photo :Apple inc.



Metod
Totalt 419,297 personer (>22 ar) rekryterades i USA i perioden November 2017,
till Augusti 2018.

En Iphone-baserad app anvandes for att delta i studien samt for att 6vervaka
hjartrytmen via Apple smartwatch.

Om klockan varnade for oregelbunden puls sandes uppféljande langtids-EKG
(7-dagar) ut till deltagaren.

Resultat
Under en dvervakningstid av 117 dagar (median) fick 2161 (0.52%) deltagare
en varning om oregelbunden puls.

Konklusion
Sannolikheten att fa en notifiering om oregelbunden rytm var
lag (0,5%). Hos deltagare som fick en notifiering hade 34% FF.

Perez MV et al; Apple Heart Study Investigators. Large-Scale Assessment of a Smartwatch to

Identify Atrial Fibrillation. N Engl J Med. 2019 Nov 14,;381(20):1909-1917. Photo Ap ple Inc.



Vision.. automatiserad detektion och larm vid misstankt hjartstopp?

- Tillganglighet till smartklockor i 6kande

- Detektering av VF/VT/Asystoli mojlig

" d and S, 10:09
INOP Mea andarda Sensorer.. . | SOS Alarm 112

- Spo2, Puls, Falldetektion samt Ej info Autolarm hiartsopp (vF)
respons fran anvandare inom x sek. GPS: N52,1941 E12,1839
Floda, Algvéiigen 19

Automatisk Automatisk

. uppringning uppringning

a) ”"Bevittna” fler fall omedelbart
b) Forkorta tid till larm avsevart

- Risk for:
a) Overutlarmning
b) X? Photo: Montage AC.



5. Smartphones for utlarmning av frivilliga

In line with ILCOR, the ERC
recommends that citizens who are
near a suspected OHCA event and
willing to be engaged/notified by a

‘ smartphone app with a mobile
positioning system (MPS) or Text
Message (TM)-alert system should
be notified.

As these technologies become
ubiquitous, they will play a greater
role in the chain of survival.

[llustration: ERC: erc.edu



Methods
In residential areas 785 AEDs were placed and 5735 volunteer responders recruited.

Conclusion
Introducing volunteer responders directed to AEDs, dispatched by

text-message was associated with significantly reduced time to first
defibrillation, increased bystander CPR and increased overall survival
for OHCA patients in residences found with VF.



6. Tillgang till hjartstartare




Current AEDs are designed for “industrial use” whereby they are engineered
and powered for sustained and repeated high-fidelity operation.

Yet we know that in most public access events, the AED delivers a single
shock as this initial shock is either successful or professional response
arrives.



https://rapidresponserevival.com



7. IVPA / First responders

More than half of the European countries have

at least one region with a first responder system.

First responders (trained and untrained
laypersons, firefighters, police officers, and off-
duty healthcare professionals) who are near a
suspected OHCA...

...should be notified by the dispatch centre
through an alerting system implemented with a
smartphone app or a text message.

Illustration: Laerdal A/S.



8. Dronare med AED






GIS-data for optimal placering:

Invanare Trollhattan:
~40,000

Responstid, ambulans vs drénare:
9m 39s /4m 25s

Antal teoretiska hjartstartarleveranser
minst 3 min fore ankomst av ambulans:

70%
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