PRINCESS2 - En svenskledd randomiserad europeisk multicenterstudie for
att studera effekten av ultra-tidig kylbehandling vid hjartstopp

Grundansokan
Med biologiskt material, Grundansdkan
Avvakta signatur fran forskningshuvudman

Per Nordberg

1.2 Ansvarig huvudman for forskningen (forskningshuvudman)
Region Stockholm (232100-0016)

1.3 Behorig foretradare for forskningshuvudman

Raffaele Scorza

1.3.1 Behorig foretradare - titel som innebar ett verksamhetsansvar
Verksamhetschef, Verksamhetsomrade Kardiologi, S6dersjukhuset, Stockholm
1.4 Har projektet fler forskningshuvudman?

Ja

1.4.1 Ovriga forskningshuvudmain som deltar i projektet:
Karolinska Institutet (202100-2973)

1.5 Hemvist for forskningen

Forskningen kommer att genomfdéras inom Region Stockholm som huvudsaklig studieort.
Patienterna kommer att inkluderas i ett tidigt skede i hjartstoppsvarden av
ambulanssjukskoterskor eller lakare specialutbildade for prehospital sjukvard. Patienterna
kommer sedan att ldggas in pa intensivvardsavdelning for fortsatta vardinsatser, prognostisering
och eventuella rehabiliteringsinsatser. Medicinska Intensivvardsavdelningen pa Sédersjukhuset
har stor erfarenhet av att bedriva forskning inom hjartstopp och kommer att vara huvudsaklig
mottagande intensivvardsavdelning, men samtliga Sjukhus i Stockholm kommer att erbjudas att
vara mottagande sjukhus i studien.

Fler Regioner i Sverige kommer att erbjudas deltagande i studien.
1.6 Huvudansvarig forskare for projektet (kontaktperson)
Per Nordberg

1.6.1 Institution/hemvist som huvudansvarig forskare ar verksam vid

Institutionen for Klinisk forskning och utbildning, Karolinska Institutet Sodersjukhuset.
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1.7 Ar den huvudansvariga forskaren disputerad?

Ja

1.8 Andra medverkande:

Leif Gunnar Svensson

Emelie Dillenbeck

Jacob Hollenberg

Fragor for avgiftskategori

1.9 Hur manga forskningshuvudman kommer att inga i forskningsprojektet?
En

1.10 Avser forskningen klinisk lakemedelsprovning?

Nej

1.11 Ska endast befintliga personuppgifter behandlas i projektet?
Nej

2.1 Avser ansokan forskning som inbegriper aggdonation?

Nej

2.2 Avser ansokan forskning med lakemedel for genterapi eller somatisk
cellterapi eller lakemedel som innehaller genetiskt modifierade organismer?

Nej

2.3 Avser ansokan forskning med xenogen cellterapi?

Nej

2.4 Kommer joniserande stralning inga i forskningsprojektet?
Nej

2.5 Kommer biologiskt material fran manniskor att nyinsamlas fér
projektet?

Nej

2.6 Planerar projektet att anvanda biologiskt material fran manniskor fran
en eller flera befintliga provsamlingar?
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Nej
2.7 Avser forskningen klinisk provning av medicinteknisk produkt?
Nej

2.8 Gor en egen beddmning och ange pa vilka punkter nedan som
forskningen omfattas av 3-4 §§ etikprovningslagen. Observera att
myndigheten kan komma att géra en annan bedéomning.

v 3 § 1 Forskningen kommer att samla in kansliga personuppgifter.

v 4 § 1 Forskningen innebar ett fysiskt ingrepp pa en forskningsperson.

v 4 § 2 Forskningen utfors enligt en metod som syftar till att paverka forskningspersonen fysiskt
eller psykiskt, eller sa innebar forskningen en uppenbar risk att skada forskningspersonen.

2.8.1 [Om 3 § 1] Gor en egen bedémning och ange vilken typ av kdnsliga
personuppgifter som kommer att behandlas i projektet. Observera att
myndigheten kan komma att géra en annan bedémning.

v hilsa

2.9 Onskas ett radgivande yttrande?
Nej

2.10 Soker projektet fortur med motivering att projektet har tydlig potential
att ge nytta i nartid for behandling och forebyggande av COVID-19?

Nej
3.1 Skriv en popularvetenskaplig sammanfattning av forskningsprojektet.

Bakgrund:

Varje ar drabbas ca 300 000 i Europa av hjartstopp som sker utanfor sjukhus. | Sverige ar det c:a
10000 som drabbas arligen, varav en tredjedel férs levande till sjukhus. Av de som laggs in
levande pa sjukhus dor dver halften p.g.a. svara hjarnskador som uppkommer i samband med
hjartstoppet till foljd av syrebrist. Att sdnka kroppstemperaturen tidigt i forloppet har i saval
djurstudier som humanstudier visat en potential att minska de uppkomna hjarnskadorna och
forbattra 6verlevnaden. Trots detta paborjas kylbehandling idag efter ankomst till sjukhusens
intensivvardsavdelningar, ofta flera timmar efter hjartstoppet, vilket i kliniska studier inte har
visat sig vara effektivt for att forbattra 6verlevnaden eller patienternas neurologiska funktion.
Bevislaget for nedkylning i samband med hjartstopp ar fortsatt omtvistat, vilket gor att vissa
lander/kliniker kylbehandlar medan andra endast temperaturreglerar for att undvika feber. Det
finns saledes en stor kvarstdende kunskapslucka fér dessa patienters omhandertagande och
framforallt vikten av tidigt insatt kylbehandling for att skydda hjarnan.

Var forskargrupp, vid Karolinska Institutet, Centrum for hjartstoppsforskning, har tillsammans
med forskare ibland annat Frankrike, Tyskland och Belgien visat att kylbehandling som kan ges via
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nashalan och som startas redan pa platsen for hjartstoppet av ambulanspersonal, ar sdker och
effektiv att utféra och har ocksa en avsevard potential att ge en 6kad chans till 6verlevnad utan
nagra som helst neurologiska men. Detta ar visat for en subgrupp/mindre andel
hjartstoppspatienter, de som vid hjartstoppet uppvisar ett kammarflimmer. Dessa resultat
behover dock upprepas i en stérre randomiserad studie for att sdkerstalla effekten och darmed
kunna paverka kommande internationella riktlinjer for hjartstoppsbehandling.

Vi har tidigare, med Stockholm som bas och efter godkdnnande av EPN, genomfort flera
randomiserade hjartstoppsstudier (SAMBA 2016/1531-31/4, DISCO 2014/1170-31/1,
PRINCE/PRINCESS 2009/3:2, 2010/383-3) samt deltagit i den svenskledda TTM2-studien som
syftade till att undersoka nedkylning pa sjukhus (TTM2 2015/228). Dessa studier har genomforts
med samma uppldgg som vi nu planerar att utféra.

| PRINCE visade vi att metoden ar saker att anvanda i ambulans och effektiv att sanka tiden till
maltemperatur. | PRINCESS visade vi effekt av ultratidig kylning och att fler patienter i gruppen
med kammarflimmer har en potential att 6verleva och dessutom aterfa full neurologisk kapacitet.
Vi vill darfor nu i en randomiserad internationell multicenterstudie med samma upplagg som de
vi tidigare genomfort och fatt EPN tillstand for, genomfdra en storre studie pa endast patienter
med kammarflimmer och férsdka upprepa de mycket goda resultaten fran dessa bagge
genomfdrda studier.

Malsattning:

Att i en svenskledd europeisk multicenterstudie underséka om ultratidig kylbehandling paborjad
lakare eller specialistsjukskoterska vid platsen for hjartstoppet eller senast i ambulansen
forbattrar 6verlevnaden med komplett (full) neurologisk aterhamtning jamfort med dagens praxis
dar ingen aktiv kylbehandling ges.

Arbetsplan:

Den CE markta och godkanda kylutrustningen placeras i ambulanser bemannade av
lakare/specialistsjukskoterska med hog kompetens for hjartstoppsbehandling. Patienterna indelas
i tva grupper (randomiseras med hjilp av kuvertmetoden) av ambulanspersonal. En grupp
paborjar kylbehandling pa platsen for hjartstoppet med en metod som kyler ned hjarnan genom
att en kylande gas sprayas i nashalan via en kateter. Behandlingen fortgar under ambulansfarden
och vid ankomst till sjukhuset och patienten far sedan fortsatt kylbehandling pa sjukhus. Den
andra studiegruppen behandlas helt enligt dagens praxis, med behandling av eventuell feber,
men ingen aktiv kylbehandling i 6vrigt.

Ett tjugotal svenska och europeiska centra fran Tyskland, Osterrike, Belgien och Tjeckien deltar.
Planerat antal centra dr 15-20 och antalet patienter dr 970. Studien ar planerad att starta forsta
kvartalet 2023.

Betydelse: Om vi i en storre studie kan reproducera resultaten fran var tidigare studie (PRINCESS)
som visat att ultratidig kylbehandling redan pa platsen for hjartstoppet eller senast i ambulans
kan Oka 6verlevnaden och forbattra den neurologiska aterhamtningen pa patienter som drabbats
av hjartstopp pga. kammarflimmer s3 kommer metoden vinna stor spridning och kunna paverka
framtida behandlingsriktlinjer som i sin tur kommer att minska hjarnskador hos patienter med
hjartstopp.
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3.2 Vad ar det vetenskapliga syftet med projektet?

Studien syftar till att, nu i en stérre randomiserad studie, upprepa de resultat som framkom i vara
tidigare mindre studier publicerade i Circulation och JAMA, som pavisade, i prespecificerade och
subgrupper, att tidig kylbehandling pabérjad av ambulanspersonal 6kar andelen patienter som
overlever med komplett neurologisk funktion.

Konceptet med tidig kylbehandling séanker kroppstemperaturen till maltemperatur ca 6-8 timmar
snabbare an da kylning paborjas pa sjukhus. Detta koncept ger nu kylning som behandlingsmetod
en optimal majlighet och har darmed en potential att inte bara 6ka 6verlevhaden men aven att
helt aterskapa den neurologiska funktionen hos hjartstoppspatienter med defibrillerbar rytm
(kammarflimmer/pulslés kammartakykardi).

Om resultatet fran denna randomiserade studie skulle pavisa en behandlingsvinst med denna
ultratidiga kylbehandling pa hjartstoppspatienter sa ar forutsattningarna mycket goda att snabbt
kunna implementera denna metod som standard inom ambulanssjukvarden och i den tidiga fasen
av sjukhusvarden runt hela varlden.

3.3 Vilka ar de vetenskapliga fragestallningarna?

Var primara hypotes ar att ultratidig kylbehandling med hjalp av en transnasal kylmetod, som
inleds av ldkare eller specialutbildade sjukskoterskor redan pa platsen for hjartstoppet eller allra
senast i ambulans hos patienter med defibrillerbar rytm (kammarflimmer), 6kar andelen som
overlever med komplett neurologisk aterhamtning jamfort med om ingen kylbehandling ges, sa
kallad normotermi (temperaturkontrollav feber).

Primar vetenskapliga fragestallningar.

Okar tidig kylbehandling initierad pa platsen fér hjartstoppet:

- overlevnad med komplett neurologisk aterhamtning efter 90 dagar definierat som modfied
Ranking Scale (mRS) 0-1 av 6 steg dar hogre nummer indikerar en mer utbredd hjarnskada och 0-
1 indikerar komplett/full &terhamtning.) ?

Sekundara vetenskapliga fragestallningar.

Okar tidig kylbehandling initierad pa platsen for hjirtstoppet:

¢ Andel patienter som aterfar stabil cirkulation efter ett hjartstopp och kan laggas in levande pa
sjukhus?

e Overlevnad vid sjukhusutskrivning?

e Overlevnad med god neurologisk funktion (Modifierad Rankin-skala 0-3) vid
sjukhusutskrivning?

e Overlevnad vid 90 dagar?

e Modifierad Rankin-skala 0-3 distribution vid 90 dagar?

e Overlevnad vid 90 dagar

e Sjukhusfria dagar vid liv vid 90 dagar.

Tertidra vetenskapliga fragestallningar.
Okar tidig kylbehandling initierad pa platsen for hjirtstoppet:
e Modifierad Rankin-skala 0-1 och 0-3 vid 1 ar.
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e Overlevnad efter 1 ar
e Halsoekonomiska analyser inklusive Livskvalitet EQ5D och QALY.

4.1 Redogor for metod inkl. proceduren, tekniken eller behandlingen.

Studiedesign:

Detta ar en europeisk, akademiskt designad, initierad och randomiserad multicenterstudie med
ca 20 centra varav 4 centra planeras deltaga i Sverige. Sodersjukhuset och Karolinska
Universitetssjukhuset kommer att starta upp studien i Sverige. Centrum for Hjartstoppsforskning
vid Karolinska Institutet, Stockholm ar huvudstudieort med huvudprévare (Docent Per Nordberg).
Studien ar prospektiv, 1:1 randomiserad studie dar 970 patienter randomiseras av
hogspecialiserad ambulanspersonal pa platsen for hjartstoppet till tidig kylbehandling
(intervention) alternativ standardbehandling utan kylning (kontroll).

Studiegrupper:

Behandlingsgruppen:

Erhaller prehospital kylning med transnasal kylning som pabdérjas under HLR eller i anslutning till
att hjartat startar. Systemisk

hypotermibehandling pabdrjas pa patienter i behandlingsgruppen efter ankomst till IVA med
maltemperatur 33gr Ci minst 24

timmar enligt ett fordefinierat protokoll.

Kontrollgruppen:

Erhaller behandling pa platsen for hjartstoppet enligt gallande riktlinjer. Efter ankomst till IVA s
kommer feber att undvikas

enligt gallande riktlinjer, sa kallad normotermi.

Kylmetoden RhinoChill:

RhinoChill &r en beprévad och etablerad behandlingsmetod for nedkylning. Metoden ar av
modellen "portabel och icke invasiv”, dvs mjuka kylkatetrar placeras i naskaviteten. Kylmediet
som anvandes ar en kylande aerosol av ett lattflyktigt, kemiskt inert och icke toxiskt kylmedel.
Detta kylmedel som levereras via dessa via nasan till nasopharynx. Kylmedlet kyler darmed
omgivande vavnad inklusive vener som i sin tur draneras till hjarnans karl och pa sa vis skapas en
nedkylning av den kansliga hjarnvavnaden. P4 sa satt dstadkommes en snabb nedkylning av
hjarnan. Det tar c:a 1 minut att applicera utrustningen pa patienten och pabérja kylbehandling. |
vara tidigare multicenterstudier (PRINCE och PRINCESS) har vi kunnat visa att metoden &r snabb,
saker och tillampbar prehospitalt (dvs utanfor sjukhus). En detaljerad beskrivning av metoden
finns i det bifogade studieprotokollet.

Arbetsplan:

Kylutrustningen finns i akutbilsambulanser och lakarbilar med hog kompetens for
hjartstoppsbehandling pa platsen for hjartstoppet.

Hjartstoppspatienter med ventrikelflimmer lottas av ambulanspersonalen initva grupper
(randomiseras). En grupp som kyls

med en CE-markt kylmetod som ar utvecklad och val studerad for att kyla ned hjarnan genom att
en kylande gas sprayas i nashalan med hjalp av

katetrar (interventionsgruppen). | ett senare skede, pd sjukhusens intensivvardsavdelningar

Etikprévningsmyndigheten

registrator@etikprovning.se | 010-475 08 00 | Box 2110, 750 02 Uppsala | etikprovning.se



kommer patienterna i kylgruppen att f& behandling med sjukhusets systemiska kylmetod. Den
andra studiegruppen (kontroll) kommer att f& behandling enligt dagens praxis med kontroll av
feber pa sjukhus, men ingen aktiv kylbehandling (kontrollgruppen).

Ett tiotal svenska och europeiska centra fran Tyskland, Osterrike, Belgien och Tjeckien har redan
beslutat att delta i studien.

Planerat antal studiecentra ar 15-20 och antalet patienter som ska ingd ar 970. Planerad
studiestart ar forsta kvartalet 2023. Studieprotokollet ar detsamma i alla lander. En separat
etikansdkan gors i respektive land. Stockholm och Karolinska Institutet ar huvudstudieort.

Datahantering/databas:

Inom hjartstoppsforskning sa foreligger en internationellt standardiserad mall fér datainsamling.
Data inhamtas till studiens elektroniska CRF, vilken ar baserad pa den internationella mallen och
ar uppdelad i fyra delar vilka foljer patientens flode. En prehospital del, en fran akuten, en fran
sjukhusperioden samt en fran uppféljningen efter 3 manader. Sjukskoterskor eller studieansvariga
lakare fyller i respektive del. Kompletterande data inhdmtas fran patientjournal
(ambulansjournal, sjukhusjournal) samt fran monitoreringssystemet pa intensivvarden av
forskningssjukskoterskor som ar kopplade till projektet. Ca tre manader efter hjartstoppet sa
kommer forskningspersonerna att kallas for ett aterbesok till hjartmottagning eller motsvarande
for en blindad utvirdering av neurologisk funktion (primart utfall). Ovrig datainsamling sker i
samband med patientens vardtillfalle. | varje deltagande land kommer data att moniteras for att
sakerstalla kvalitén pa data samt samtycke fran patienter.

Interimanalys:
Kommer att utféras avseende sdkerhet och utfall av en oberoende, internationell expertgrupp
inom omradet efter 400 patienter. Fordefinierade brytkriterier finns enligt studiens protokoll.

4.2 Redogor for pa vilket sitt metoden skiljer sig fran klinisk rutin eller den
ordinarie behandlingen.

Alla patienter i bagge studiegrupperna kommer att fa standardiserad avancerad
hjartlungraddning utanfor sjukhus och akut-och intensivvard pa sjukhuset helt i enlighet med ERC
(European Resuscitation Council) riktlinjer for vard under och efter hjartstoppet.

Det som skiljer interventionsgruppen fran kontrollgruppen ar att de far tidigt insatt kylbehandling
med RhinoChill redan pa platsen for hjartstoppet och sedan systemisk hypotermibehandling pa
intensivvarden med nedkylning till 33 gr C i minst 24 timmar. Ovrig intensivvardbehandling,
diagnostik och prognisticering 4r samma for bada studiegrupperna.

Avseende temperaturkontroll sa skiljer sig den ordinarie behandlingen for hjartstoppspatienter
emellan lander. Enligt den senaste internationella rekommendationen (januari 2022) sa
rekommenderas att man pa intensivvarden undviker feber, men att ingen aktiv nedkylning skall
ges. Kontrollgruppen kommer att behandlas enligt dessa riktlinjer.

4.3 Redogor for tidigare erfarenheter (egna och/eller andras) av den
anvanda proceduren, tekniken eller behandlingen.

Etikprévningsmyndigheten

registrator@etikprovning.se | 010-475 08 00 | Box 2110, 750 02 Uppsala | etikprovning.se



Nedkylning har visats ha en potent skyddande effekt fér hjarnan i samband med hjartstopp, vilket
har visat sig i ett stort antal fall dar de personer som far hjartstopp redan ar nedkylda eller blir
hastigt nedkylda i samband med hjartstoppet. Kyla tycks ha en formaga att motsta de skadliga
effekterna av bade en upphord cirkulation och dven de skadr som uppstar vid aterstart av
cirkulationen. | djurstudier har man visat att kylbehandling ned till 33°C minskar hjarnskadorna
om behandlingen inleds i ett tidigt skede, antingen under pagaende hjartlungraddning eller inom
15-20 min efter det att hjartat startar.

Huvudansvarig forskare och forskargruppen vid Centrum for Hjartstoppsforskning har stor
erfarenhet av att leda kliniska multicenterstudier och ar varldsledande inom omradet tidig
hypotermibehandling. Tva av oss tidigare genomférda och randomiserade studier (PRINCE och
PRINCESS) med totalt 877 patienter som drabbats av hjartstopp utanfér sjukhus, har visat att
transnasal kylbehandling med RhinoChill 4r en saker och effektiv metod for tidig prehospital
kylbehandling, och att tiden till maltemperatur kan kortas signifikant. Vidare sags inga avvikande
eller allvarliga sakerhetsaspekter i kylbehandlingsgruppen. Dock sags i bagge studierna en stark
trend mot 6kad andel 6verlevande med komplett neurologisk aterhamtning hos patienter med
s.k defibrillerbar rytm (kammarflimmer) och transnasal kylbehandling. Att studien ej nddde
signifikanta skillnader bedémes bero pa s.k power fraga, dvs att ej tillrackligt antal patienter har
inkluderats.

Kylmetoden som kommer att anvandas i studien har anvants av flera av de studieorter som
kommer att ingd i studien. Eftersom metoden dr CE-markt sa har den borjat anvandas i klinisk
praxis vid ett antal centra i Tyskland. For att metoden ska fa ett brett genomslag sa behovs dock
storre studier for att konformera de tidigare resultaten.

5.1 Forvantat startdatum for projektet:

Forsta kvartalet 2023

5.2 Forvantat slutdatum for projektet:

Sista kvartalet 2026 beraknat slutdatum for inkludering av patienter. Resultaten planeras att
presenteras under 2027.

5.3 Tidsplan for de olika delar som ingar i projektet:

Etikansokningar i respektive land samt arbete med logistik (monitorering, databas,
randomiseringsmodul etc) och finansiering under 2022.

Planerad studiestart ar forsta kvartalet 2023 i Stockholm, Wien, Bryssel, Prag, Freiburg. Ett antal
ytterligare tyska orter kommer att ansluta under 2023. Fler
studieorter kommer att ansluta efter hand och vi planerar att ha med ca 20 studieorter.

Vi planerar att rekrytera ca 150-200 patienter under 2023. Darefter 250 till 300 patienter per ar
med en malsattning att ha inkluderat 970 patienter i slutet av 2026 med fortsatt uppféljning av
overlevande patienter i 12 manader.

6.1 Redogor for datainsamling och datas karaktar.
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Data inhdmtas fran studiens CRF (case report form), vilken dr uppdelad i fyra delar; en prehospital
del, en fran akutmottagning, en fran sjukhusperioden samt en fér uppféljningen upp till och efter
3 manader. Skoterskor eller studieansvariga lakare fyller i respektive del. Kompletterande data
inhdmtas fran patientjournal samt frdn monitoreringssystemet pa intensivvarden av
forskningssjukskoterskor som ar kopplade till projektet.

Prehospital data kommer att innefatta alla viktigare kliniska parametrar i samband med
avancerad hjartlungraddning, sdsom tid foér hjartstopp, ambulansens ankomst och eventuell
aterkomst av cirkulationen, vitalparametrar, given behandling (Iakemedel och hjartstartare) samt
i behandlingsgruppen tid for kylstart. Dessutom kommer olika faktorer belysas som av olika skal
kan paverka saval kylning som 6vrig behandling. Alla dessa data inhamtas alltid vid vard av dessa
patienter och ar ej studiespecifika.

Vid ankomst till sjukhuset insamlas data avseende hjartfunktion (EKG, hjartskademarkorer,
arteriell blodgas), medvetandegrad samt kroppstemperatur métt i 6rat respektive centralt. Dessa
data inhamtas alltid vid vard av dessa patienter och ar ej studiespecifika.

P4 intensivvardsavdelningen (IVA) kommer en kort CRF ifyllas dagligen avseende
organdysfunktion (sa kallad SOFA score) och kylbehandling (temperatur varje timme). Dessa data
ar ej studiespecifika utan ingar i rutin. Vid utskrivning fran IVA insamlas data om vardtiden pa IVA
(undersoékningar som exempelvis hjartultraljud, rontgenundersdkningar av hjarnan,
kranskarlsréntgen och EEG, behandlingar som exempelvis ballongvidgning/stentning av hjartats
karl). Aven hir ar detta icke studiespecifika data utan data som normalt registreras i den hir
patientkategorin. | inga fall dras blodprover eller vidvnadsprover for att sparas eller for att
anvandas i senare skede.

Data kommer att insamlas avseende om patienten uppfyller avbrytande av vard pga de bedéms
ha sa omfattande hjarnskador att det inte ar forenligt med 6verlevnad. Denna prognostisering av
hjarnskador och ett eventuellt beslut av tillbakadragande av varden kommer att ske enligt ett
standardiserat protokoll som tidigare anvants i exempelvis TTM2-studien.

Studieldkare alternativt specialutbildade forskningssjukskoterskor kommer att utvardera den
neurologiska funktionen vid utskrivning och efter 90 dagar enligt ett férdefinierat protokoll.
Modified Ranking scale (mRS) som rekommenderas av internationella riktlinjer kommer att
anvandas som matt pa neurologisk funktion dar komplett neurologisk aterhamtning definieras
som mRS 0-1. De personerna som utfér den neurologiska utvarderingen kommer att vara
blindade fér den studiegrupp som forskningspersonerna har randomiserats till.

6.2 Redogor for det statistiska underlaget for studiepopulationen/
undersokningsmaterialets storlek.

Denna studie ar designad for att upptacka kliniskt signifikanta férandringar i 6verlevnad med
komplett (fullstindig) neurologisk aterhamtning definierat som modfied Rankin scale 0-1 90
dagar efter hjartstoppet. Berdkningen av provstorleken baseras pa de nyligen genomforda kliniska
provningarna PRINCESS (JAMA 2019) och TTM2 (NEJM 2021) dar studiepopulationerna var
personer som drabbats av hjartstopp utanfor sjukhus och till stor del utgjordes av svenska
patienter.
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| PRINCESS var 6verlevnaden med komplett neurologis aterhamtning vid 90 dagar hos VF-
patienter 32,6 % i kylgruppen mot 20 % i kontrollgruppen. Har skedde inklusionen utanfér
sjukhus under pagaende hjartlungraddning. Bland patienter med VF (som kommer att studeras i
denna studie) och som lades in levande pa sjukhus var 6verlevnaden med komplett neurologisk
aterhamtning efter 90 dagar 54,2 % i kylgruppen mot 33,6 % i kontrollgruppen.

| PRINCESS 2 kommer studiepopulationen att vara en kombination av patienter som randomiseras
under pagaende hjartlungraddning samt tidigt efter att cirkulationen kommit igdng sa antas
baslinjedverlevnaden med komplett neurologisk aterhamtning som motsvarar mRS 0-1 vara 45 %.
For att visa en absolut skillnad pa 9 %, relativ 6kning pa 20%, (fran 45 till 54 %) kravs darfér en
provstorlek pa 485 patienter i varje studiegrupp fér 80 % effekt (2-sidig a = 0,05). Detta
antagande skulle krava att ett totalt urval av 970 patienter randomiserades fore sjukhusinlaggning

6.3 Hur kommer undersokningsprocedurerna att dokumenteras?

De for studien specificerade undersokningar och behandlingar samt neurologisk uppféljning som
patienterna genomgar under studieperioden kommer att dokumenteras i studiens CRF. Inga
band- eller videoinspelningar kommer att anvandas.

6.4 Hur kommer insamlad data att hanteras och forvaras?

En databas for hela studien kommer att skapas och administreras av Centrum for
Hjartstoppsforskning vid Karolinska Institutet, S6dersjukhuset.

Patientdata kommer att pseudoanonymiseras dvs patientens namn och personnummer kommer
att ersattas i databasen med en kod som ar baserad pa studienummer (dvs i vilken ordning
patienten ar randomiserad) och den studieort som patienten ar randomiserad vid. En nyckel med
koden gentemot patientens fodelsedata (i Sverige personnummer) kommer att forvaras inlast dar
endast den ansvarige forskaren pa respektive studieort har access till den. Informationen kommer
darigenom inte att kunna harledas till patienten av huvudansvarig forskare, medforskare,
statistiker eller av nagon for studien obehdrig person. Ansvarig for databasen ar huvudprévaren
Per Nordberg. Resultaten i studien kommer att redovisas endast pa statistisk gruppniva. Alla
analyser med utgangspunkt fran databasen i huvudstudien samt substudier kommer att
genomfdras pa server hos Karolinska Institutet, Sodersjukhuset.

Data kommer att hanteras inom ramen for GDPR vilket det finns en val utarbetad rutin for pa
Centrum for Hjartstoppsforskning. Elektroniska studiedokument férvaras pa skyddad server pa
Karolinska Institutet, Sodersjukhuset dar huvudansvarig forskare har behoérighet. Samtliga
studiedokument i pappersform samt administrativa handlingar rérande forskningsprojektet
(ansokningar, avtal, tillstand m.m.) i regel ska diarieféras och att forvaras enligt praxis i ett last
skap i lokaler hos Centrum for Hjartstoppsforskning.

Efter att sista patienten har genomgatt sin uppféljning och databasen har stangts sa kommer data
att lagras i ytterligare 5 ar. Data kommer déarefter att avidentifieras (genom att kodnyckel férstors)
och arkiveras enligt forskningshuvudmannens regler fér bevarande och gallring av handlingar i sin
forskningsverksamhet (Karolinska Institutet, Sodersjukhuset).
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7.1 Vilka risker kan ett deltagande medféra for de forskningspersoner som
ingar i forskningsprojektet?

Nedkylning med RhinoChill behandling i ambulans.

Kylmetoden (RhinoChill) &r en godkand och CE-markt metod som ar vél beprévad vid
hjartstoppsbehandling. Apparaten ar sedan flera ar CE-markt och har i studier visat sig vara en
enkel, sdker och effektiv kylmetod hos patienter med hjartstopp. Potentiella mindre och oftast
reversibla risker associerade/pavisade med anvandning av denna kylmetod ar antingen mekanisk
paverkan av naskatetern alternativt paverkan av kylmedlet. Exempelvis reversibel vitnad nastipp,
torra nasslemhinnor, reversibel mindre nasblédning och évergadende bihdleemfysem. Allt detta ar
reversibelt.

| tva storre tidigare randomiserade studier (Castren et al, Circulation 2010, Nordberg et al JAMA
2019) som inkluderade totalt 877 patienter och i dessa bagge studier noterades inga allvarliga
biverkningar som ledde till allvarlig patientskada. Totalt skedde 5 fall (4 nasblédningar, 1 fall av
pneumocephalus) i den storre av studierna (Nordberg et al JAMA 2019) dar behandlingen med
RhinoChill omgéende enligt protokoll avbréts men i inget av dessa fall bedémdes behandlingen
leda till ndgra allvarligare men eller restsymtom for patienterna. All behandling ges av lakare eller
specialutbildade ambulanssjukskéterskor.

Systemisk kylbehandling pa sjukhus

Systemisk kylbehandling av patienter som drabbats av hjartstopp har fram tills nyligen
genomforts pa intensivvardsavdelningar i stora delar av varlden. Da stora studier visat att
kylbehandling som insatts sent i forloppet, dvs forst pa sjukhusets intensivvardsavdelning efter
inte manga timmar, inte forbattrar hjarnans aterhamtning jamfért med att endast motverka feber
(sa kallad normotermi), har man under senare ar frangatt kylbehandling, men det finns
fortfarande stor erfarenhet av denna behandling. Nedkylning leder till en rad férvantade
fysiologiska effekter som kan monitoreras och hanteras inom intensivvarden, som exempelvis
paverkan pa saltbalansen, blodsockerregleringen, blodets levringsférmaga samt immunforsvarets
funktion. Hur stora effekterna blir beror pa graden av nedkylning samt dess duration. | denna
studie kommer sa kallad mild hypotermi (kylbehandling) att anvandas, vilket innebar nedkylning
till 33°C. Vid denna temperatur minimerar man riskerna for allvarliga effekter av nedkylningen.
Mojliga risker med mild hypotermibehandling ar mycket ovanliga, i de stora tidigare kylstudierna
kunde man notera att nagot fler patienter i gruppen med mild hypotermi fick rytmrubbningar
som paverkade cirkulationen och hemodynamiken utan att 6éverlevnaden paverkades.

7.2 Vilken nytta kan ett deltagande medfora for de forskningspersoner som
ingar i forskningsprojektet?

Studier pa djurmodeller har visat att mycket tidigt insatt kylbehandling i samband med hjartstopp
minskar de hjarnskador som uppstar vid upphavd blodcirkulation. Det finns flertalet fall beskrivna
dar personer som far hjartstopp redan ar nedkylda eller blir hastigt nedkylda i samband med
hjartstoppet, och da har en betydligt battre aterhamtad hjarnfunktion an férvantat.

| 2 tidigare randomiserade studier (PRINCE och PRINCESS) med totalt 877 patienter som drabbats
av hjartstopp utanfor sjukhus, visade vi att transnasal kylbehandling med RhinoChill &r en saker
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och effektiv metod for tidig prehospital kylbehandling, och att tiden till maltemperatur kortas
signifikant. | bada studierna sag vi en stark trend mot 6kad andel 6verlevande med komplett
(helt) neurologisk aterhamtning hos patienter med s.k "defibrillerbar rytm” (kammarflimmer) i
gruppen som behandlats med transnasal ultratidig kylbehandling.

| PRINCESS?2 ar hypotesen att i en storre studie kunna upprepa dessa lovande resultat nu
uteslutande pa patienter med defibrillerbar rytm (kammarflimmer) och forskningspersoner i
behandlingsgruppen skulle i sa fall ha en stérre chans att 6verleva med komplett (helt)
neurologisk aterhamtning.

Skulle hypotesen med aktuell studie visa sig stdmma och vi kan pavisa att tidig nedkylning av
patienter som drabbas av hjartstopp kan forbattra 6verlevhnaden med komplett neurologisk
aterhamtning jamfort med hur varden ser ut idag kan detta komma att paverka framtida
behandlingsriktlinjer och 6ka 6verlevnaden samt valbefinnandet for patienter som drabbats av
hjartstopp utanfor sjukhus.

7.3 Gor en vardering av forhallandet mellan riskerna och nyttan av
projektet.

Studiepatienterna har drabbats av ett hjartstopp och dodligheten vid detta tillstdnd &r mycket
hog (90% dor) trots snabba och adekvata insatser utférda av bade ambulanspersonal pa platsen
for hjartstoppet samt avancerad vard pa sjukhusets akutmottagning och intensivvardsavdelning.
Den framsta dddsorsaken hos de patienter dar man lyckas aterstarta hjartat ar utbredda
hjarnskador. Tidigt insatt effektiv kylbehandling, pabérjad tidigt redan under hjartlungraddning
eller kort efter att hjartat startat, har en potential att minska de skadliga effekterna pa hjarnan.
Kylbehandling med den CE markta och val beprévade kylmetoden RhinoChill har i 2
randomiserade studier med totalt 877 patienter visat sig vara bade sdker och effektiv, och i dessa
studier har vi dven sett en stark trend mot 6kad andel 6verlevande med komplett neurologisk
funktion.

Vi bedémer att nyttan av att fler kan dverleva med god neurologisk funktion efter ett hjartstopp
kraftigt 6vervager risken for bieffekter av kylbehandlingen.

Resultaten fran denna studie kan komma att paverka framtida behandlingsriktlinjer och 6ka
overlevnaden samt forbattra chansen till god neurologi for patienter som drabbas av hjartstopp
utanfor sjukhus.

7.4 Beskriv hur projektet har utformats for att minimera riskerna for
forskningspersonerna.

Bade potentiella komplikationer och komplikationer i tidigare studier som skulle kunna vara
relaterade till kylmetoden RhinoChill har analyserats noga och riskerna for dessa har minimerats
dels genom design av sjdlva apparaten, men framfér allt genom stuidedesignen, dar patienter
med 6kad risk for komplikationer exkluderas ur studien.

Vi kommer dven i denna studie strukturerat att folja alla eventuella biverkningar/allvarliga och
mindre allvarliga events (SAE/AE) och redovisa dessa. Dessutom kommer en oberoende
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sakerhetskommitté att fa tillgang till sikerhetsdata efter 400 patienter natt primart utfallsmatt
med mdjlighet att identifiera sakerhetsrisker och till studieansvarig prévare kunna patala dessa.

7.5 Identifiera och precisera om eventuella etiska problem
(nackdelar/férdelar) kan uppsta i ett vidare perspektiv genom
forskningsprojektet.

Om resultatet fran denna randomiserade studie skulle pavisa en behandlingsvinst av tidig
kylbehandling genom att reducera hjarnskador hos hjartstoppspatienter sa ar férutsattningarna
mycket goda att snabbt kunna implementera denna metod som standard inom
ambulanssjukvarden och i den tidiga fasen av sjukhusvarden, och fler hjartstoppspatienter skulle
kunna 6verleva med en férbattrad neurologisk funktion.

8.1 Hur gors urvalet av forskningspersoner?

Studiepopulationen utgors av personer som drabbats av hjartstopp utanfor sjukhus, med initialt
sa kallad defibrillerbar rytm (ventrikelflimmer/pulslos ventrikeltakykardi). | Sverige planeras
inklusionen ske primart i Stockholms lan, darefter i Vastra Gotaland, Uppsala och Skane.
Ambulanspersonal i akutbilsambulanser och ldkarbilar inkluderar patienten pa platsen for
hjartstoppet. Sédersjukhuset och Karolinska Universitetssjukhuset inleder studien innan studien
utvidgas.

8.2 Hur manga forskningspersoner kommer att inkluderas i
forskningsprojektet?

Studien ar europeisk multicenterstudie med c:a 20 centra, varav 4 planeras att rekrytera patienter
i Sverige, som totalt kommer att inkludera 970 patienter. Exakt antal patienter som kommer att
inkluderas i Sverige ar saledes oklart.

8.3 Vilka urvalskriterier kommer att anvandas for inklusion?

Inklusionskriterier:

1. Hjartstopp hos vuxen person (>18 ar) utanfor sjukhus, med defibrillerbar rytm
(ventrikelflimmer)

2. Medvetslos, Glasgow coma scale =< 8

3. Inklusion inom 20 minuter fran ambulansens ankomst

8.4 Vilka urvalskriterier kommer att anvandas for exklusion?

Exklusionskriterier:

1. Alder >80 ar,

2. Uppenbart icke kardiell orsak till hjartstopp (ex. trauma, CVL, svar blédning, intoxikation,
hangning, drunkning, elektrisk stét, frammande kropp),

4. Uppenbart redan nedkyld patient,

5. Uppenbart anatomiska hinder att applicera intra-nasala katetrar,

6. Beslut finns om 0 HLR

7. Terminal sjukdom,

8. Graviditet,
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8.5 Ange relationen mellan forskare och forskningspersonerna.

Den absoluta majoriteten av forskningspersonerna kommer inte att ha nagon som helst relation
till forskarna i denna studie. Da flertalet av forskarna ar klinisk aktiva inom intensivvard,
akutsjukvard och kardiologi finns dock en mojlighet att enstaka patienter behandlas/behandlats
av nagon av forskarna delaktiga i studien.

8.6 Vilket forsakringsskydd finns for de forskningspersoner som deltar i
forskningsprojektet?

Patienterna omfattas av patientforsakringen.

8.7 Redogor for den beredskap som finns for att hantera ovantade bifynd
eller handelser under forskningsprocessen som kan aventyra
forskningspersonernas sikerhet.

Alla signifikanta hindelser (AE) relaterade till kylmetoden samt 6vriga handelser som ar
potentiellt skadliga for patienten rapporteras i studiens CRF avseende datum, allvarlighetsgrad,
duration, handlaggning, utfall samt relationen mellan hindelsen och anvandandet av RhinoChill.

Alla allvarliga handelser (SAE) i behandlingsgruppen som sker inom 7 dygn fran inklusion ska
rapporteras bade till huvudprovare pa Karolinska Institutet samt till foretaget BrainCool AB
(ansvariga for RhinoChill) sa snart som majligt, helst inom 24 h. Dessa allvarliga handelser
rapporteras i en sarskild CRF.

Allvarliga handelser i bada studiegrupper som kommer att rapporteras inkluderar handelser efter
att hjartat aterstartat, exempelvis nytt hjartstopp eller svar hjartrytmrubbning, stor blédning,
handelse som leder till akut kirurgi, infektion eller organsvikt. Huvudprovare och studiens
styrgrupp kommer att ta stallning om nagon SAE kan innebéra dndring av studiens protokoll eller
andra atgarder pa enskilda studieorter eller generellt.

8.8 Kommer ekonomisk ersattning eller andra formaner betalas ut till
forskningspersonerna?

Nej

9.1 Kommer forskningspersonerna att informeras om forskningsprojektet
och tillfragas om de vill vara med eller inte?

Ja

9.1.1 [Om Ja 9.1] Hur, nér (i vilket skede) och av vem informeras och
tillfragas forskningspersonerna?

Forfarandet for informerat samtycke i studier som rér patienter som drabbas av hjartstopp kan
skilja sig mellan lander varfor varje enskilt land kommer att géra en egen etikansékan med
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samtyckesférfarande enligt respektive lands lagar. Det som beskrivs nedan galler saledes
patienter som inkluderas i studien i Sverige.

Moijligheten att dverleva ett hjartstopp ar idag mycket l1ag. Endast ca 10 % av de som drabbas av
hjartstopp utanfor sjukhus i Sverige och internationellt lever efter 1 manad. En betydande andel
av de overlevande far neurologiska men. Det betyder att 90 % dor. Det finns darfor ett stort
behov att bedriva forskning av hog kvalité inom detta omrade for att kunna forbattra
overlevnaden fér denna population.

Det ar av storsta vikt att den medicinska behandling av hjartstoppspatienter inte foérdrdjs. Detta
innebar att vi i den absolut akuta situationen, dvs i det har fallet under pagaende
hjartlungraddning eller direkt i anslutning till att hjartats rytm har aterstallts, inte kommer att
kunna fraga patienter om samtycke innan randomisering och inkludering i studien sker.
Patienterna ar dd medvetslosa och kan inte ge samtycke i den akuta situationen utan patienterna
informeras om studien och tillfrdgas om samtycke i ett senare skede nar de kan ta till sig
informationen. Detta forfarande med ett samtycke fran forskningspersonerna i ett senare skede,
ar ett vanligt och accepterat tillvagagangssatt vid hjartstoppsstudier (nationella och
internationella sdsom DISCO 2014/1170-31/1, PRINCE/PRINCESS 2009/3:2, 2010/383-3 och TTM2
2015/228) dar det urakuta tillstdndet innebar att medgivande till deltagande i studien inte kan
ges i samband med inklusionen.

Information om studien kommer dock sa fort det ar praktiskt maojligt till anhoriga efter att
patienten har lagts in pa intensivvardsavdelningen. Av erfarenhet fran tidigare, liknande studier
(se ovan) vet vi att information kan ges inom de forsta timmarna. Anhoriga kommer alltsa att
delges muntlig information om studien men inget samtycke fran anhériga kommer att inhamtas.
Informationen kommer att ges av patientansvarig ldkare alternativt av den ldkare som ar ansvarig
for studien pa den enhet som patienten ar inlagd.

De forskningspersoner som aterfar medvetandet och som kan tillgodogora sig informationen och
ge ett samtycke under vardtiden pa sjukhus kommer att tillfrdgas pa intensivvardsavdelningen
alternativt pa vardavdelning efter utskrivning fran intensiven. De kommer att fa muntlig och
skriftlig information om studien och signera ett skriftligt informerat samtycke for att godkanna
deltagande i studien. Om forskningspersonerna inte kan ta till sig informationen pa ett adekvat
satt under vardtiden s3 kommer det att fa ta stallning till deltagande i studien i samband med
uppfoljningen pa hjartmottagningen ca 90 dagar efter hjartstoppet. Detta tillvagagangssatt for att
inhamta samtycke i hjartstoppsstudier foljer forfarandet som anvants i den nyligen publicerade
TTM2-studien (NEJM 2021) dar huvudansvarig forskare (Per Nordberg) var medlem i styrgruppen.

Beslut att deltaga i studien kan nar som helst omvarderas av forsékspersonerna vilket innebar att
den insamlade informationen om férsokspersonerna da tas bort ur databasen. | Stockholm har vi
sedan 15 ar stor erfarenhet av att bedriva denna typ av forskning (nationella och internationella
studier) pa patientgruppen som har drabbats av hjartstopp utanfér sjukhus.

9.2 Kommer barn under 18 ar att inga i forskningsprojektet?

Nej
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9.3 Kommer forskningspersoner, vars mening pa grund av sjukdom, psykisk
storning, forsvagat hilsotillstand eller nagot annat liknande férhallande inte
kan inhdmtas, att inga i forskningsprojektet?

Nej

10.1 Kommer projektet att begara ut uppgifter fran ett befintligt register?
Nej

11.1 Finns det relevanta resultat fran djurférsok?

Ej aktuellt

12.1 Hur garanteras tillgang till data for forskningshuvudmannen och
medverkande forskare?

Studiens databas kommer att ligga pa Karolinska Institutet, Sédersjukhuset inom ramen for
verksamheten pa Centrum for Hjartstoppsforskning. Det finns ett etablerat samarbete mellan
forskningshuvudmannen (Region Stockholm, VO Kardiologi Sodersjukhuset), Karolinska Institutet,
Sodersjukhuset och huvudansvarig forskare. Alla datauttag kommer att ga via huvudansvarig
forskare (Per Nordberg) och medstkande forskare (Jacob Hollenberg och Leif Svensson)

12.2 Vem eller vilka ansvarar for databearbetning och skriftlig redovisning
av resultaten?

Huvudansvarig forskare kommer att ansvara fér redovisning av resultaten. En statistisk analysplan
for projektet kommer att ligga till grund for de analyser som gérs nar studien ar avslutad. PA
Centrum for hjartstoppsforskning finna en ansvarig person fér databashantering, statistiker och
infrastruktur for att genomféra analysarbetet. En oberoende statistiker vid Karolinska Institutet
kommer ocksa att delta vid analyserna infor publikationen av huvudstudien.

12.3 Hur och nar planeras resultaten att offentliggoras?

Resultaten kommer att offentliggéras ca 3-6 manader efter att den sista patienten haft sin
uppfoljning 90 dagar efter sitt hjartstopp. Detta blir preliminart nagon gang under andra halvan
av 2027.

Resultaten kommer att redovisas pa en internationell, vetenskaplig kongress med samtidig
publikation i vetenskaplig tidskrift.

12.4 Pa vilket satt garanteras forskningspersonernas ratt till integritet nar
materialet offentliggors?

Alla resultat kommer att presenteras pa gruppniva dvs inga patientfall kommer att redovisas. Inga
enskilda lander eller studieorter kommer att presentera sina resultat separat inom ramen for
studien. Inga separata resultat fran vissa datum eller perioder kommer att redovisas. Allt detta for
att det ej ska ga att harleda resultaten till enskilda forskningspersoner.
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13.1 Redovisa eventuella ekonomiska 6verenskommelser med bidragsgivare
eller andra finansidrer (namn och belopp).

Huvudsokande ar docent i kardiologi och ingar som senior forskare vid Centrum for
Hjartstoppsforskning, Karolinska Institutet, som bildades i bérjan av 2000 och som nu ar en
etablerad centrumbildning med ett 30-tal forskare, projektledare, statistiker och
forskarassistenter och som i nulaget driver drygt 20 projekt inom hjartstopp pa och utanfor
sjukhus. Vara projekt omsluter allt fran registerstudier, djurstudier till stora randomiserade
provningar i unik nydanande forskningsmiljé som i patientbostaden, ambulansen, akutintaget och
intensivvarden.

Centrum for Hjartstoppsforskning har under de senaste 10-15 aren genomfort ett stort antal bade
randomiserade och icke-randomiserade prospektiva studier som har paverkat internationella
guidelines inom ett flertal omraden sasom vikten av hjartlungraddning, tidig defibrillering,
livraddarsystem, kranskarlsréntgen och hypotermi. Det finns en stor erfarenhet inom gruppen att
leda, finansiera och genomdriva saval nationella som internationella multicenterstudier inom
klinisk behandlingsforskning. Samtliga studier ligger till grund for ett eller flera doktorandarbeten
dar doktoranden for en allt storre roll ju langre projektet fortskrider.

Gruppen har en god ekonomi och har erhallit anslag fran bland annat Vetenskapsradet, Region
Stockholm och Hjartlungfonden pa éver 100 miljoner kronor. Finansiering fér PRINCESS2 kommer
i huvudsak att sokas fran Vetenskapsradet och Hjartlungfonden, men dven via utlysningar inom
EU samt via nationella projektstdd i respektive lander.

Under vintern/varen 2022 har ansdkningar skickats till Vetenskapsradet (klinisk
behandlingsforskning) 20 000 000 SEK, ALF Region Stockholm 3 000 000 SEK, Erling Perssons
stiftelse 10 000 000 SEK samt European Research Council consolidator grant 20 000 000 SEK.
Ansokning till Hjartlungfonden kommer att ske i maj 2022.

Den preliminara totala kostnaden for PRINCESS2 berdknas till ca 30 000 000 SEK. Nedan
presenteras budget for studien:

Lonekostnader huvudstudieort (Karolinska Institute):
Forskningsledare (PI), 50%, 600.000/ar ->2 400 O00SEK
2 Forskningsskoterskor, 50%, 800 000/ar ->3 200 O00SEK
(en Inhosp och en prehosp)

PhD student 50%, 500 000/ar ->2 000 000SEK

Ovriga I6nekostnader:
3 regionala forskningsskoterskor, 25%, 600 000/ar->2 400 O00SEK
Statistisk support och databas, 300 000/ar ->1 200 000SEK

Lopande kostnader

Site uppstart och Data monitoring, 200.000/ar -> 800 000SEK
Digital plattform (randomisering, eCRF etc), -> 300 000SEK.
Reimbursement till sites: Screening, randomization,

intervention adherence, data capture, follow up: -> 8 000 000SEK

Etikprévningsmyndigheten

registrator@etikprovning.se | 010-475 08 00 | Box 2110, 750 02 Uppsala | etikprovning.se



Resekostnader till sites, administration. ->200.000SEK
Moéten: Investigator, steering, writing group: -> 100.000SEK
Indirekta kostnader (21% overhead): -> 4.200.000SEK.
Kyldevice och support, ingen kostnad

Forbrukningsvaror for kyldevice ->5 000 000SEK

TOTAL BUDGET: 30.000.000 SEK

13.2 Redovisa forskningshuvudmannens, huvudansvarig forskares och
medverkande forskares egna ekonomiska intressen.

Inga ekonomiska intressen foreligger for forskningshuvudmannen, huvudansvarig forskare och
medverkande forskare.

14.1 Kommer biologiskt material fran manniskor att nyinsamlas for
projektet?

Nej

14.2 Planerar projektet att anvianda biologiskt material fran manniskor fran
en eller flera befintliga provsamlingar?

Nej
Forskningsplan

Den sammanfattande beskrivningen av forskningsprojektet ska forstas av fackman. Den kan
lampligen utformas enligt foljande:

Vetenskaplig fragestallning: En redogorelse for det 6vergripande syftet med det féreslagna
forskningsprojektet samt specifika mal (primara och sekundara fragestallningar).
Omradesoversikt: Ge ett sammandrag av egna och andras forskning och tidigare resultat inom
forskningsomradet. Oversikten ska tydliggdra det aktuella projektets relevans. Nyckelreferenser
ska anges.

Projektbeskrivning: Gor en sammanfattning av projektets/motsvarande upplaggning. Urval av
forskningspersoner, procedurer, metoder med mera ska tydligt redovisas. Det ska framga hur
metoder, urval och procedurer kan ge svar pa de specifika fragestallningarna. Om flera delprojekt
avses anges sekvens for genomforande och pa vilket satt ett efterféljande delprojekts
upplaggning kan bero av resultaten av ett foregadende.

Betydelse: Ge en kortfattad redogorelse for projektets betydelse for forskningsomradet.
Preliminara resultat: Kan i férekommande fall anges.

SKA VARA PA SVENSKA ELLER ENGELSKA.

Research_plan_PRINCESS2.pdf
153.26KB

20220427 _PRINCESSII_protocol.doc.pdf
666.17KB
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Information till forskningspersoner och samtyckesformular

Etikprovningsmyndigheten behover alltid ta del av all information som kommer att ges till
forskningspersonen i samband med tillfrdgan om deltagande. Bdde den information som ska ges
muntligt och den som ska ges skriftligt. Om vardnadshavare ska samtycka till deltagande ska dven
den information som ges till vardnadshavarna bifogas. Om anhorig ska ges maojlighet att motsatta
sig deltagande ska daven den information som ges till anhérig bifogas.

Etikprovningsmyndigheten rekommenderar att var stédmall for forskningspersonsinformation
anvands, den hittar du pad www.etikprovning.se

SKA VARA PA SVENSKA.

Patientinfo_och_Samtycke-PRINCESS2.docx.pdf
94.74KB

CV for ansvarig forskare

Bifoga CV for ansvarig forskare.

| undantagsfall kan icke disputerad forskare godtas om annan medverkande disputerad forskare
uttalat att forskningen sker under aktivt 6verinseende av denne. Uttalandet intygas vid signering
av disputerad forskare. CV for den disputerade ska dven bifogas.

SKA VARA PA SVENSKA ELLER ENGELSKA.

CV_Per_Nordberg_2022.pdf
163.61KB

| och med att ansdkan undertecknas intygar du som ar ansvarig forskare samt du som ar behoérig
foretradare foljande;

« Att den information som lamnas i ansdkan om etikprévning och samtliga medféljande
bilagor ar riktig och fullstandig.

 Att verksamhetsansvariga i samtliga medverkande verksamheter ar informerade om
forskningsprojektets innehall och utférande och att de har samtyckt till att delta i studien.

o Att du sakerstallt att det i samtliga medverkande verksamheter finns resurser som
garanterar forskningspersonernas sakerhet och integritet vid genomférandet av den
forskning som beskrivs i ansdkan.

» Att ansvarig forskare ges ratt att féretrada huvudmannen i alla framtida kontakter med
Etikprévningsmyndigheten som rér detta forskningsprojekt samt anséka om andringar i
forskningsprojektet.

o Att du tagit del av Etikprovningsmyndighetens information om hantering av
personuppgifter pd myndighetens webbplats.

Behorig foretradare for forskningshuvudmannen

Anvandaren tillagd: raffaele.scorza @regionstockholm.se 2022-04-28 22:00:24

[bild: Anvindaren har inte godkdnt sin medverkan dn]

Ar behérig féretridare ordinarie eller tillférordnad?

Etikprévningsmyndigheten

registrator@etikprovning.se | 010-475 08 00 | Box 2110, 750 02 Uppsala | etikprovning.se



Ordinarie foretradare
Signatur huvudansvarig forskare

Signatur-huvudansvarig-forskare.pdf
37.52KB

Etikprévningsmyndigheten

registrator@etikprovning.se | 010-475 08 00 | Box 2110, 750 02 Uppsala | etikprovning.se



Research Plan PRINCESS2

Principal Investigator: Per Nordberg

Purpose and aims

Our group is world leading in the field of early, prehospital hypothermia and has in smaller,
previous studies shown that very early, initiated at the scene of the arrest by the emergency
medical services (EMS) personnel is safe, effective and may have the potential to improve
neurologic recovery in a subgroup of cardiac arrest patients with ventricular fibrillation.

The primary aim is therefore to, in a larger trial, study the impact on 90-day survival with
complete neurologic recovery (modified Rankin scale 0-1) of ultra-early cooling initiated by
EMS personnel at the scene of the arrest and subsequent hypothermia at hospital compared
to currently recommended normothermia.

Survey of the field

Severe brain injury is the primary cause of disability and death in resuscitated cardiac arrest
patients and the strategies to improve neurologic outcome are limited. Therapeutic
hypothermia reduces ischemic and reperfusion brain injury in experimental models and
suggest a clear benefit of early cooling, initiated during CPR (i.e. intra-arrest) or just after
return of spontaneous circulation (ROSC).

However, the vast majority of clinical studies in the field have been pragmatic and have
assessed the effect of ‘delayed’ or ‘late’ therapeutic hypothermia, initiated after hospital arrival
often 3-4 hours after the cardiac arrest with long time delay until the target temperature level
has been reached. The results from these randomized trials are diverging. While some show
benefit in survival with good neurologic outcome in selected patient groups other trials with a
larger more heterogenous study population do not show any survival benefit with this delayed
cooling strategy.

Our research group has in two randomized controlled trials (PRINCE and PRINCESS)
assessed the effect of very early cooling initiated at the scene of the arrest by the EMS
personnel. We could see very promising results on survival with good and complete neurologic
outcome in the group of patients with initial rhythm of ventricular fibrillation which is an
important subgroup of patients with the best chance to survive a cardiac arrest. The method
that we have used, transhasal evaporative cooling, is safe, feasible, easy to use and effective
to fast lower body temperature.

Current international guidelines have identified the potential effect of very early (ultra) cooling
in cardiac arrest as one of the major knowledge gaps in this field of research. In PRINCESS2
we aim to address that knowledge gap.

Study design

International multicentre, investigator initiated, randomized (1:1), controlled trial to study
superiority in survival with complete neurologic recovery of a strategy of ultra-early cooling in
out-of-hospital cardiac arrest patients compared to currently recommended normothermia.

Research questions

The main research questions are whether ultra-early cooling initiated at the scene of the
arrest in adult out-of-hospital cardiac arrest patients with ventricular fibrillation improves
survival with complete neurologic recovery and overall survival compared to currently
recommended normothermia.

Variables and measures



Primary outcome:

Survival at 90 days after cardiac arrest with complete neurologic recovery defined as
modified Rankin Scale 0-1 (of 6 stages where 0-1 represent recovery that means that the
patient can go back to normal activities, work etc, while higher stages represent more severe
neurologic deficits)

Secondary outcomes:
Survival at 30 and 90 days; Survival with good neurologic outcome (modified Rankin Scale 0-
3); Hospital free days alive at 90 days

Adverse events:

Device related adverse event rate within the first 24 hours (epistaxis, whitening of nose,
hemodynamics).

Composite serious adverse event rate within the first 7 days. (arrythmias, severe infections,
bleeding that requires transfusion, refractory circulatory shock)

Survival to hospital admission

Death at 30 days.

Health economic analysis:

How will complete neurologic recovery among survivors reduce societal cost compared those
with more severe disabilities? We will explore this in a perspective of using a health
economic model to evaluate costs against gains in quality-adjusted life years in collaboration
with a research group at Linkdping University.

Background data:

age, sex, co-morbidities, background cardiac arrest variables, time events in regard to
ROSC, start of cooling, temperature measurements, circulatory shock on arrival, organ
failure assessment with SOFA (sequential organ failure assessment) score,
echocardiography, electrocardiogram, coronary angiography, computed tomography of the
brain.

Intervention variables:

Continuous core body temperature. Sequential Organ Failure Assessment score, daily
clinical neurological evaluation, coronary interventions, results from imaging and
neurophysiology, length of mechanical ventilation, duration of intensive care and hospital
stay.

Material: Patient selection — population, sample
Out-of-hospital cardiac arrest patients will be screened for eligibility and subsequently
randomized by the EMS personnel.

Inclusion criteria: Adult out-of-hospital cardiac arrest patients with initial shockable rhythm
(i.e. ventricular fibrillation); uunconsciousness defined as Glasgow Coma Scale < 8; inclusion
within 20 minutes from EMS arrival

Exclusion criteria: Age >80 years, initial non-shockable rhythm (i.e. pulseless electric activity
or asystole); obvious non-cardiac causes to cardiac arrest; obvious already hypothermic;
obvious barrier to placing intra nasal catheters; have a known Do Not Attempt to Resuscitate
(DNAR) order or other limitations in care; have a known terminal disease; known or clinically
apparent pregnancy



Trial intervention and procedures:
Patients will be randomized to one of two groups. Standardized post resuscitation care
according to guidelines will be performed in both study groups.

1. Early hypothermia: Cooling initiated within 20 minutes from EMS arrival at the scene
of the arrest. Continuous cooling with transnasal evaporative cooling will be
performed until the patients reach the intensive care unit where systemic cooling is
started with the target temperature of 33°C for 24 hours followed by controlled
rewarming to 37°C and control of fever until 72 hours after the cardiac arrest.

2. Normothermia: Standard resuscitation at the scene of the arrest followed by
normothermia and control of fever at the intensive care (i.e. core body temperature
>37.7°C)

Estimated sample size and power

Based on the results of the PRINCESS trial, other international trials and the Swedish
cardiac arrest registry, we calculate the sample size based on a chance of survival at 90
days with complete neurologic recovery of 45% in the control group and the possibility to
demonstrate a 9% absolute risk difference in favor of the intervention to 54% with 80% power
(2-sided a = .05). These assumptions would require a total sample of 970 patients (485 per
group) to be randomized. In addition, an estimated 5 % lost of follow up will give in total 1018
study patients.

Statistical methods

All primary analyses will be conducted according to the intention-to-treat principle. We will
primarily adjust all regression analyses for ‘participating site’ and assess whether there are
significant interactions. We will perform subgroup analyses and present them in forest plots:
sex (male compared to female), age (at or above the median compared to below

the median), cooling start (intra-arrest compared to post-ROSC), refractory cardiac arrests
with ECMO (ECMO compared to no ECMO).

Primary outcome:
Modified Ranking Scale (mRS) 0-1 at 90 days.

Secondary outcomes:
Survival at 30 and 90 days.

Assessment of clinical significance will be based on the minimal important differences used
in the sample size/power estimations. Our primary conclusion will be based on the primary
outcome 90-day survival with complete neurological recovery (Modified Ranking Scale [MRS]
0-1). All tests of statistical significance will be two-sided with a type-1 error risk of 5%.

Dichotomized outcomes will be presented as proportions of participants in each group with
the event, as well as risk ratios with 95% confidence intervals (CI). Dichotomous outcomes
will be analyzed using mixed effects generalized linear models using a logit link function with
‘participating site’ as a random intercept using an exchangeable covariance matrix. In
adjusted analyses, other variables will be included as fixed effects. Count data will be
presented as means, mean differences, and 95% CI or medians, interquartile ranges, and
95% CI (Hodges Lehmann) depending on the observed distribution. Survival data will be
analyzed using Cox regression adjusted for ‘participating site’ and presented using hazard
ratios with 95% Cls and presented as Kaplan Maier curves. Based on previous trials, we
anticipate that the proportion of missing values on the primary outcome will be less than 5%.
No imputation will be used for missing values. Responsible for the analyses will Martin
Jonsson and Hans Jarnbert-Pettersson at the Karolinska Institute, Stockholm.

Time plan



Study start is planned to Q1 2022 in Stockholm, Brussels, Halle, Freiburg, Prague and
Vienna. More sites in Germany, Sweden and Belgium will join in Q2 and Q3 2022. WE plan
to recruit 150 to 200 patients during 2022 and thereafter 250-300 patients per year for
completion during 2026.
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Project organisation

The Center for Resuscitation Science at the Karolinska Institute was formed in the beginning
of 2000 and is an association of around 30 researchers, project managers, statisticians and
research assistants who currently run more than 20 projects on cardiac arrest. Appropriate
premises are available at Sodersjukhuset. Here you have access to Karolinska Institutet's
research services such as statistics, IT support and doctoral student support, as well as to
the hospital's lawyer, IT and information department. In recent years, the Center for Cardiac
Arrest Research has conducted a large number of both randomized and non-randomized
prospective studies. The group is interprofessional, including doctors, nurses, statisticians,
and economists and is currently led by Professor Jacob Hollenberg who will be part of the
Steering Committee of the current trial. We have broad international network (Europe, US,
Japan) in many areas of cardiac arrest research. The trial will be managed by the research
leader Per Nordberg with involvement with some of the senior researchers in the group. A
steering group with representatives from all countries will direct the trial. The trial will be
managed by an project managers at the Center which have experiences from coordinating
both the PRINCE and the PRINCESS trial. Patient representatives, Helene Silfver
(responsible for CPR issueas) and Pelle Johansson (responsible for research activities) from
the Swedish Riksforening HeartLung support the design and study outcomes and will be
informed during all phases of the trial.

Risk management

There is always a risk that funding of the project will be uncertain so that the study start has
to be postponed. On the other hand we have ongoing ALF-grants for infrastructure related to
cardiac arrest trials in the research group. Additionally, we will apply for project

grants from the Swedish Heart and Lung foundation, Laerdal foundation, regional and local
funding as well as renewed grants within the ALF-system. We believe that we have a high
capacity for performing and financing such trials.
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Protocol Synopsis PRINCESS 11

Purpose:

Background:

Design:

Study Population:

Intervention:

Control

Performance
Endpoints:

Safety Endpoint:

To assess the impact on survival with favorable and complete neurologic outcome
in out-of-hospital cardiac arrest (OHCA) patients of early transnasal evaporative
cooling initiated at the scene of the arrest.

Despite recent findings the important knowledge gap remains whether very early
initiation of hypothermia started at the scene of the arrest improve survival with
good neurologic outcome in patients with initial shockable rhythms.

Transnasal evaporative cooling is a non-invasive cooling method through which
rapid cooling is achieved via the trans-nasal delivery of an evaporative coolant
into the nasopharynx.

Previous randomized studies (PRINCE and PRINCESS) with a total of 877
OHCA patients have shown the method safe and feasible for prehospital use
initiation of intra-arrest cooling and effective to shorten time to target
temperature. In both individual studies (and pooled data) there was a strong signal
towards improved neurologic outcome in patients with initial shockable rhythms.
The study aims to assess outcome when cooling is begun at the scene of the arrest
by the EMS followed by systemic cooling at the ICU compared to standard ACLS
and normothermia at the ICU.

Investigator initiated, prospective, randomized, controlled study conducted by the
pre-hospital emergency system with a standardized protocol for post resuscitation
care and withdrawal of life support for patients admitted at the ICU.

OHCA patients (18 to 80 years) with initial shockable rhythms who qualify for
advanced cardiac life support.

Early transnasal evaporative cooling initiated during ACLS at the scene of the
arrest within 20 minutes from EMS arrival and subsequent hypothermia at 33°C
for 24 hours and fever control for 72 hours at the ICU,

Standard ACLS, subsequent fever control (Normothermia) for 72 hours at ICU.

Primary endpoint:
— Survival with complete neurologic recovery at 90 days defined
as modified Rankin scale of 0-1.

Main secondary endpoint:
7 Sustained ROSC and admitted alive

— Survival at hospital discharge

— Modified Rankin scale 0-3 at hospital discharge
— Survival at 90 days

— Modified Rankin scale 0-3 at 90 days

— Distribution of mRs and CPC at 90 days

— Hospital free days alive at 90 days.

- Device related adverse event
rate within the first 24 hours.

- Composite serious adverse event
rate within the first 7 days.

111



—

hospital admission

New cardiac arrest prior to

v



TABLE of Contents

1. INTRODUCTION..ccuuuiiicissraniecscsssscsssssssecssssasssssssssssssssssssssssssassssssssssssssssssssssssssssssssssassssssssssssss 8
BACKGROUND & STUDY RATIONALE.......cccutiiiiitieiieeteenie ettt ettt et e st e st eesiaeee e 8
DEVICE DESCRIPTION.....ceiuttitttaittenttesiteentte ettt estte st esiteeiteesbeesateesbtessbeesbeesateesseeesbeenbeesateenbeeesanneeas 9
INON-CLINICAL STUDIES....ccetuttteutteattteniteeniteentteeaitteesiteessuseesabaeesbeeeaseeessaeessseeeanneseeesssnnenees 12
CLINICAL STUDIES. ...cettutttteutteeeitteeeitteeeiteesateeestteesbteesasteasasteessseeassteeasseesasseeesanstsaeeesaassaeeesennnns 15

1.1. Cooling after Resuscitation from Cardiac ArTest..........coceeverrierienienienieneeieneeseeeeane 15
1.2. Cooling during CPR in OHCA (PRINCE and PRINCESS)......cccccevoieiiiiiieeiieeees 15

THERE WERE NO SIGNIFICANT DIFFERENCES IN THE PROPORTION OF PATIENTS ACHIEVING
RETURN OF SPONTANEOUS CIRCULATION (ROSC) (P=0.8). AMONG PATIENTS ADMITTED ALIVE
TO THE HOSPITAL THERE WAS A SIGNAL TOWARDS INCREASED SURVIVAL IN TREATED
PATIENTS (43.8 % VS 31.0%, P=0.26, RELATIVE RISK (RR) 1.4). IN PATIENTS ADMITTED ALIVE
IN WHOM CARDIOPULMONARY RESUSCITATION (CPR) WAS INITIATED WITHIN 10 MINUTES (76
% OF PATIENTS) SURVIVAL TO DISCHARGE WAS SIGNIFICANTLY HIGHER IN COOLED PATIENTS
(56.5% Vs 29.4%, p=0.04, RR 1.9). IN THE SUBGROUP WITH VENTRICULAR FIBRILLATION (VF)
AS PRESENTING RHYTHM AND WAS ADMITTED ALIVE NO SIGNIFICANT DIFFERENCE WAS SEEN
IN SURVIVAL RATES (62.5% VS 47.6%, P=0.37, RR 1.3)..cutiiiiiiieeiee e 15
NASAL WHITENING OCCURRED IN 13 OF 93 (14%) PATIENTS DURING NASAL
COOLING AND RESOLVED SPONTANEOUSLY IN ALL 5 RESUSCITATED
PATIENTS. THERE WAS NO RELATIONSHIP BETWEEN LONGER DURATION OF
TREATMENT AND NASAL DISCOLORATION. NINE OF THE 13 OCCURRED
PRIOR TO ROSC. EPISTAXIS OCCURRED IN 3 (3.2%) TREATED PATIENTS AND
WAS SERIOUS IN ONE PATIENT WITH AN UNDERLYING COAGULOPATHY
SECONDARY TO HEPATIC FAILURE. THIS WAS THE ONLY DEVICE-RELATED
SERIOUS ADVERSE EVENT. PERIORBITAL EMPHYSEMA OCCURRED 75
MINUTES INTO TREATMENT IN ONE PATIENT AND RESOLVED
SPONTANEOUSLY WITHIN 24 HOURS. THE TOTAL NUMBER OF SERIOUS
ADVERSE EVENTS WAS 7 IN THE TREATMENT GROUP, 1 OF WHICH WAS
DEVICE-RELATED (EPISTAXIS) AND 14 IN THE CONTROL GROUP (P=0.23).

THERE WERE NO UNANTICIPATED ADVERSE EVENTS IN ANY PATIENT............ 16
2. STUDY OBJECTIVE AND OQUTCOMES.......cccovvvuricrsrsarrecssssnsecsssasssssssssssssssssssssssssssssssssss 18
PERFORMANCE ENDPOINTS....ceiiuttttittteeiteeeiteeeiteeeiteeeiteesiteesabeessabaeesaseeesaseeesaseeennnneeeeessnnnnenees 18
SAFETY ENDPOINTS.....ccueiiuietiienieteeteiettetestestestetestesteseseseesessestesessensensesessensesessenseseesenseneesessenns 18
3. INVESTIGATIONAL PLAN...uuiitiriiirsricssricssarisssssesssssssssssssssssssssssssssssssssssssssssssssssssssssssnses 19




STUDY DESIGN . ..ottt e et e e e e et e e e e et e e e et e e e e e e e e e raaaeeeneeeaeeenaaenns 19

OVERVIEW . ..cottitieeteeeeetteeeeee e e e eeetaaeeeeeseseeetaaaaaeeseseeetesanasessseeetasaaanaseseeetssaaennsseseseresnnsernnnns 19
ETHICAL CONSIDERATIONS. .. .ttttttttuteeeeeeeeetteeeeeeeseeeeetteanenaeeeseeeseeenanneasseessesanannaaessesserenennnanesees 20
STUDY PROCEDURES. ... ettt ettt et ee et eaee e e e taaeeeeeaaeeeeaaaeeeeaaeeeeaneeeeenaeeenaeenneeennaennns 20
Screening and randOMIZATION. ..........eeeeiieeiiiieeieeeiee e eeree e e e e e eree e s beeeseseeesaeeenenees 20
RESUSCILATION ALLEIMPL....ccviiieiiiiieiiieeiteriee ettt ettt ettt e et eeeaeebeessbeesseessseesaesnsseeennnns 21
After ROSC - definition and ACTIOMNS....uu e eeee et eeeeeee et e e e e e e e eeeeeeeeeeeeeeeeaaeeseeenaseeesnaeesenns 21

At hoSPItal AQMISSION. ....ccuvieiiiiiietieiieeitieeteertteeteeteeeteebeesebeeseessbeesseessseeseessseenseesssesseens 21

AL TCU AAIMISSION. ... teeeeee ettt ee e e e e e e e et e e e et e eeeeeeeaaaesesaaaessassnasesssnaassssnnassesnssenasssnsesnasenaeenen 22
Post Resuscitation Care ProtoCOL...........ccieeiieriieiiieriieeieerite et eiee e e e ereesreeeeereeeeereeeenene 22
Study criteria for a likely poor neurologic OUtCOME...........cccuvieviiieeiiieeciieeciee e 26
Withdrawal of life supporting therapies (WLST).......cocivriieiiinieiiieieeieeeece e 26
Follow-Up and BIINAING.........cccueieiiiiiiieciieeeeee ettt e e rae e esanaea e 27
ConcomMItant TRETAPIES. ......eervieriieiieeieeiieeieeiee ettt ete et e sreebeestaeebeessneesaessseesessaeesnsseeas 28
Patient WITRATAWAL ... .oeeeeeee et e e e e e e e e et ee e e e e e e e e e e aeeeaaaaaseeaenaaseeenaaeeeannnns 28

o PATIENT POPULATION . .cuuuueeiceeeeeeeeereseessssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssassssssanss 29
PATIENT INCLUSION CRITERIA. ... ttttteteetee et e e e eeeeeeteaeseetaneseetaaaeseenenaeeeranaasenneseneeeas 29
PATIENT EXCLUSION CRITERIA. .. ceeuuteteee ettt e e eeeeeeeeee e aeeeeeee s e e aeeeeaaaeseseenaeeeranaeeeranesennaeenn 29
. STUDY MATERIAL & METHODS......uuuurcscrersrsssrssssssssssssssssssssssssssssssssssssssssssssasssssossses 30
STUDY DEVICE. ... eiiiieeeeteeeee et e e e e et e eee e e e e e et e aeasesee et aeaaaaaaeseeeeearannasseranseennnanae 30
STORAGE & LABELING. ...ceetuetetttee et e e et e e e ete e e e et ae e e et e e e e aeaeseeeaaeseaeanaeeeeaaneeeeeenaeennans 30
PREPARATION & APPLICATION. ...eu ettt et e e e e e e e eeee e e e e e e e e e e e e e e eaeeeeeeaeeeeee e e s ennarenaeenas 30
PRODUCT ACCOUNTABILITY ...etettttuueeeeeeeeeteteneeeeseeeeeseaumeeesesesesssmmesssesssssmmsssssmessssnesssmnns 30
¢ EVALUATION OF SAFETY .uuucitetteeeereeecsseceeresssssssssssssssssssssssssssssssssssssssssssssssssssssssassssssases 30
ADVERSE EVENT DEFINITIONS. ..cetutetttee ettt e e et ee e eteeeeeeteeaeeeetenaeseetanaaseeeenesseranaaeeeeenaaseeneaenes 30
ADVERSE EVENT A SSESSMENTS. . ttttttneeeeeteeeeeteeeeeeaeeeeeeaeseeeneeseeeenaseeeenrereeneeenasenarennaeennaes 31
ADVERSE EVENTS REPORTING . ....ceuuuueittteeitiiieieeeeeeeeeetttaeeeeeseeeettssanaeesesesesssmsasssssseesnneserannns 32
SERIOUS ADVERSE EVENT REPORTING . ....uuuuietteettttteeeeeeeeeeteeeeeeeseeeeeteennnaeeseeessreannnnesesenaasees 32

. RISK EVALUATION .32
POTENTIAL RISKS TO STUDY SUBJECTS ... eeeuueeeteeeeeeeeeeeeeeaeeeeeeaeeeeeaeaaeeemenaaseenenaaeeenenaaseennaeenns 32
L. DEVICE U S ee et e e e e et e e e e e e e e e e eaaaeeee e e e e eaaeaeaeeeeaaaeaaaeseeaaaeeennn 33
7.2. Mild HYPOthETMIa......cccviiieiieeiiie ettt e stee et e e snraeennaaeennsaeeeas 34
METHODS TO MINIMIZE RISKS....citttttuioieteietttiiiieeeeeeeeetetaaeeeeeseeeeetssanaeeseseeesssmnaeseseseresmmannss 35
POTENTIAL BENEFITS OF THE PROCEDURE.......uuvttitiittettieeeettee e ettt eeetaaeseettaessesnsstnsesesernnees 35
« STATISTICAL CONSIDERATIONS . ..couuueeeeeeeeeereessesssssssssssssssssssssssssssssssssssssssssssssssssssesasss 36
POWER CALCULATION. ..ttt ettt et e et e e e e e e e e e e e e e e e ee e e e eaeaeeeeeaaeeeeeaaeeeeeaeseneennerennaae 36
DIATA COLLECTION....uittttttttteeeee et eeteteaeeeeeeseeetetaaaaeessesetesaaanasesesesesssanaessssanssessnssessnseernnnss 36




STATISTICAL AN ALY SIS, . eeeuueeeettee et e et e e et eee e et e eeeeeeeeeeanereeennereeannaarenneeneeenaeennaeennaeens 37

9. STUDY MONITORING....cuiiiiiiesrinsnesnesnesssessnessesssessassssssssssssssessscsssssasssssssssassssasssassssassssas 38
10. DATA AND QUALITY MANAGEMENT .38
11. ADHERENCE TO PROTOCOL......cuucnuinuenensensunnsenssensaessasssessssssasssessassssessssesssssssssssssess 39
12. PROTOCOL AMENDMENT......coivteinennenssnensnesssessansssassssnsssssssasssssssssasssssssasssssssssssssssssasss 39
13. DATA AND SAFETY MONITORING COMMITTEE............cererrencnernnecssneecnnes 39
14. PUBLICATION POLICY ..uuuiiuinruerensnnnsnessnnssessaessenssnssaessassssssasssssssssssessassssssassssssasssssssassssas 39

vil



INTRODUCTION
Background & Study Rationale

Severe brain injury is the primary cause of death in resuscitated cardiac arrest patients
and the evidence-based strategies currently available to improve neurologic outcome are
limited.! Therapeutic hypothermia reduces ischemic and reperfusion brain injury in
experimental models and may have the potential to limit the brain injuries in patients
resuscitated from a cardiac arrest.” Animal and recent clinical data suggest a benefit of
early cooling initiated during CPR (i.e. intra-arrest) compared to cooling started at a later
stage after return of spontaneous circulation (ROSC) at the intensive care unit (ICU).**?

Pragmatic study designs lead to late or delaved cooling

Despite these experimental findings of the importance of early cooling, the vast majority
of all major clinical studies have assessed the effect of ‘delayed’ or ‘late’ therapeutic
hypothermia, initiated after hospital arrival often 3-4 hours after the arrest with long time
delay until the target temperature level has been reached.®” The reasons for this delayed
approach is not fully understood, but most likely it is due to pragmatic reasons. IN
addition, in the clinical practice, more diagnostics and inhospital interventions occur prior
to admission to the ICU, such as transport to Xray department for CT scan and coronary
angiography lab as well as transfer between hospital to so called cardiac arrest centers.
Thus, as there is a very limited number of cooling methods that can be used in the
settings above and during transport, these measures will further delay or down prioritize
the initiation of cooling. Applying this delayed cooling strategy could imply that these
trials may not have adequately addressed the underlying pathophysiology of ischemia and
reperfusion. Thus, there is an obvious risk that the optimal time window for the greatest
effectiveness of hypothermia will be missed.

In the recently published TTM2 trial target, patients were randomized late, up to 3
hours after ROSC and cooling was started sometimes after an even longer duration.” The
target temperature of 33°C in the intervention/hypothermia arm was achieved as late as
after 7-8 hours after randomization, thus in some cases more than 10 hours after the
arrest. Furthermore, Cooling in TTM2 was not implemented pre-hospital or even early
after hospital arrival at the Emergency department. Thus, no trials; TTM2, HACA or
Bernard trials have really answer the question whether early cooling (define as intra-
arrest or very early <20 minutes post-ROSC) cooling initiated at the scene of the arrest is
beneficial

Early hypothermia treatment with transnasal evaporative cooling

To induce early therapeutic hypothermia, especially already during CPR or post-ROSC at
the scene of the arrest is challenging in real world clinical practice. Therefore, there is a
need for a portable and bedside cooling device to be able to start cooling at the scene of
the arrest.

Transnasal evaporative cooling (RhinoChill) is a cooling method that can be used
to induce intra-arrest cooling at the scene of the arrest and the method has been tested
safe and feasible to use prehospital in two randomized trial with a total of 877 out-of-
hospital cardiac arrest patients (OHCA).*?




The effect of early cooling seems to be most beneficial in shockable rhythm patients

In the PRINCESS trial, there was a potentially important clinical difference in improved
neurologic outcome in the subgroup of patients with initial shockable rhythm (i.e.
ventricular fibrillation or ventricular tachycardia) with an 8.9% absolute difference in
CPC 1-2 at 90 days (34.8% (48/138) in the intervention group and 25.9% (35/135) in
controls (difference 8.9%; 95% CI -2.0 to 19.7%; RR 1.28 [0.90-1.72], p=.11) in favor
of intra-arrest cooling. In patients with shockable rhythms, the differences in complete
neurologic recovery (CPC 1 at 90 days) were statistically significant (32.6% vs 20%, RR
12.6 [2.3-22.9].

In a sub-analysis of the Princess trial in relation to time to initiation of intra-arrest
cooling, early cooling, started within 20 minutes from the cardiac arrest was associated
with improved favorable outcome and complete recovery in the subgroup with shockable
rhythms.” Furthermore, a recent pooled analysis of the PRINCE and PRINCESS trials
show a significant difference in neurologic outcome at discharge in the group with initial
shockable rhythms. In the subgroup with non-shockable rhythms there is no differences
between groups.'’

PRINCESS 11

In the present PRINCESS II trial, therefore only patients with shockable rhythm will be
included. This subgroup, i.e. initial shockable rhythms, witnessed arrest, limited in age,
short EMS times, is similar to the patient populations studied in the HACA and Bernard
studies.®'" Besides the findings in PRINCE and PRINCESS, the rationale behind this is
that a first rhythm of ventricular fibrillation or pulseless ventricular tachycardia is a very
strong factor for cardiac etiologies and therefore improved outcome. This strategy, to
separate patients with shockable and non-shockable rhythms, is in accordance with the
clinical management in regards acute myocardial infarction patients with STEMI and
NSTEMI (intervention strategy vs medical).

In summary, despite recent findings the important knowledge gap still remains
whether very, early initiation of hypothermia started at the scene of the arrest improve
survival with good neurologic outcome in patients with initial shockable rhythms.

Device Description

The RhinoChill is intended for temperature reduction in patients where clinically
indicated. The RhinoChill is contraindicated for patients with known contraindications to
hypothermia (Raynaud’s disease, Cryoglobulinemia, Sickle Cell disease), have specific
temperature-sensitive pathologies (e.g., serum cold agglutinins, Buerger’s disease), are
pregnant, are medically unstable, have bleeding disorders, require oxygen supplied at >
50% FiO2 to maintain normal saturation (> 98%), intranasal obstruction, or known skull
base fracture.

The RhinoChill works by spraying a liquid coolant onto the upper surface of the nasal
cavity, where it evaporates and absorbs heat from the tissue, thereby cooling the tissue
and the innate vasculature that supplies blood to the brain (refer to schematic). The
coolant has a density of 1.68 g/ml and a heat of evaporation of 21cal/g. Therefore 35
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calories of heat are absorbed for every ml of coolant that evaporates. Local temperatures
within the nasal cavity are expected to cool to around 2 - C.

The coolant is an inert liquid at one atmosphere of pressure and can carry 20 times more
oxygen than saline. It has a surface tension that is lower than water so it will spread
uniformly and quickly throughout the space in which it is sprayed. Oxygen or air is
delivered with the liquid coolant to maximize its evaporation.

Medical grade oxygen or breathing air with a supply pressure of 60 psi and sufficient
quantity to provide a 40 L/min flow rate over the treatment period is required in order to
operate the RhinoChill.

The coolant vapor, along with the gas escapes the nasal cavity through the nostrils or the
mouth. In the event that all the coolant is not evaporated, it is possible that it will either
trickle out of the nostrils or trickle down the pharynx into the mouth or stomach.
Because the coolant is immiscible in water, it is not absorbed in any significant quantity
into the body.'*"> The minute quantities that may be absorbed into the blood or inhaled
into the lungs are expired through the lungs in a relatively short period.

RhinoChill Schematic

The RhinoChill consists of three components: the tubing set, the control unit, and the
coolant bottle. The tubing set is a single-use device that delivers the pressurized gas and
coolant mixture to the patient. The proximal end attaches to the control unit to which a
hospital gassource is connected. Distal to the control unit is the interface for the coolant
bottle; this consists of a dip tube connected to a bottle interface collar into which is
incorporated a liquid flow indicator. Liquid coolant is driven out of the bottle by the
pressurized gas, through a 0.22 micron filter, and then the gas and coolant are delivered
to the nasal catheters. The transnasal catheters are joined together with a hub at the
proximal ends; the catheters are mated to the gas and liquid delivery lines via an integral
manifold. The length of each individual catheter is 10cm, and the outer diameter is
4.0mm. The catheters are designed to be conformable with the anatomy, and have
rounded atraumatic tips. The length of the catheter enables deep access into the
nasopharynx, and the diameter of the catheter is consistent with the size of epistaxis
catheters, and enables venting through the nostrils. The catheters have separate gas and
liquid capillaries that converge at each of 12 spray ports along the dorsal surface of the
catheter. Close contact of the liquid PFH with the pressurized gas at each of the spray
ports results in efficient nebulization of the PFH from each of these ports. Each catheter
also has three pressure sensing ports along the ventral surface of the catheter that transmit
the local pressure in the nasal cavity to the control unit.
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RhinoChill Tubina Set

A — Connector D — Filter G — Catheter Hub
B — Botile Interface E — Flow Indicator H— Nasal Catheters
C - Bottle Cap F — Delivery Tubing

The control unit is a durable component used to both control the flow of the coolant-
oxygen mixture as well as to act as an over-pressure shut-off valve. The control unit is
composed of a commercially available mechanical oxygen flowmeter that is used to
control the flow rate of oxygen as well as electronic circuitry to monitor oxygen supply
pressure and intranasal pressure in each nostril. The control unit also has a mechanical
over-pressure safety valve which is designed to vent excess oxygen to prevent a pressure

greater than 60 psi (7 10%) from entering the device. This limiting pressure is set

approximately 10% above the 50 psi 7 10% standard used for medical grade oxygen in
the hospital setting. The patient pressure safety circuitry switches the device to a
Stopped/Alarm mode if the pressure in either nasal cavity exceeds 60 cm H,0 (7 10%).
During the Stopped/Alarm mode, all gas flow is stopped, and all pressure is vented from
the components downstream of the control unit, including the coolant bottle. The device
will remain in the Stopped/Alarm condition until the device is manually reset by the
operator.

The control unit circuitry is low voltage, and low power (i.e., it is designed to run for at
least 10 hours on a set of two nine-volt batteries).

The control unit has user controls to initiate and stop flow as well as user-feedback
indicator lights to indicate the operational mode and to alert the user when the circuit
needs to be reset as well as when the battery power is becoming low and the batteries
need to be replaced.

The coolant bottle is Polyethylene teraphalate (PET) bottle. It holds 1-2 liters of the
evaporative coolant, perfluorohexane (PFH). A 1-liter bottle of coolant will last 30
minutes when the oxygen flow rate is set to 40L/min.
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The RhinoChill is configured to be used in a stable hospital setting (e.g., hanging from an
[.V. pole mount) or packaged in a backpack that integrates a 3L (900 liters gas) oxygen
bottle, and weighs approximately 12 kg for use in the ambulance and field setting.

ill Gontrol Unit
J A Setting control knob

B Tubing set connection
C Bottle Holder
D Bottle Latch

D Indicator lights
H E E Battery
F External power supply
F G Gas cylinder
H Tubing set connected

| Coolant bottle

[

Flow indicator

K Nasal catheters

Non-clinical Studies

Forty-one sheep were studied in the development of the RhinoChill System: five sheep
were studied as controls and 36 were studied using a variety of flow conditions and
relative proportions of PFH to oxygen to effect evaporative cooling within the
nasopharynx.'? An additional 109 pigs were studied in 9 additional studies of a cardiac
arrest model in which 68 pigs were cooled with the RhinoChill device and 41 were used
as controls. Table 1 summarizes these studies.

Cardiac arrest studies demonstrated the safety and feasibility of intra-arrest cooling and
the ability to 1) facilitate resuscitation,'*'"> 2) increase cardiac recovery time," 3) increase
survival,'*'® and 4) increase neurological recovery time.'® In contrast, chilled intravenous
saline administered intra-arrest had no positive effect on resuscitation."”
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Table 1. Animal studies performed with the RhinoChill

Study Name Model Qty |Protocol Results
Feasibility Ovine 5 |Surface blanket vs. Trans-nasal cooling more effective than surface blanket cooling
20-25kg | 4 |Single nozzle jet catheter prototype Rectal cooling equivalent in both groups, but brain and core cooling
rate higher with trans-nasal cooling
Flow Optimization 16 |Single nozzle jet catheter prototype — different flow Higher O, and higher PFC flow produce the greatest cooling
PFC flow must be matched to O, flow to produce optimal cooling
High flow rates caused minimal nasal bleeding associated with
shear damage observed in histomicrographs
Catheter 14 | Circumferential vs Directed spray catheter designs Directed spray design provided consistently better cooling
Development No bleeding or other adverse effects seen with dispersed spray
PFH Safety 2 Directed spray catheter, final design PFC wash-out from blood at 1 hour was almost complete
Dose with 2.5x PFH:02 x 60min to force uptake Organ levels after 1-hr wash-out period nearly undetectable
Highest levels in liver (83 7 57 ng/ml); lowest in brain (<9ng/ml)
Cooling Dynamics Porcine 10 | Compartmental cooling rate as a function of circulatory state: | Brain cooling during spontaneous flow is characterized by initial
~40kg 3 Spontaneous flow vs. rapid hematagenic cooling followed by slower conductive cooling;
3 Untreated VF vs. Cooling in VF is slower conductive cooling to brain, but total cooling
4 VF treated with Mechanical CPR device (LUCAS) over 60 minutes is the same as in spontaneous flow.
Cooling during CPR in VF results in a cooling curve between the
other 2 extremes
Cardiac Arrest 25 | RhinoChill vs. No Cooling vs. Delayed (2H) blanket cooling ROSC= 100 vs. 87.5 vs. 87.5%
Outcome O, flow = 1L/min/kg 24H survival = 100 vs. 25 vs. 75%
(WICCM) . . I . . .
10 min VF; CPR 7 RhinoChill x 5 min; Defibrillation Systolic function (EF) significantly improved in early cooling vs no
cooling and delayed at all time points (1-4H and 96H
RhinoChill cooling x 4H ling ey time points ( 196H)
i Diastolic function (IVCT) significantly improved in early cooling vs no
Blanket cooling x 8H cooling at all time points, and vs blanket cooling thru 4H
Cooling during CPR increased the power in the VF frequency
spectra — a prognostic indicator of defibrillation success
ROSC Rate 16 | RhinoChill vs. No Cooling RhinoChill = 87.5% ROSC vs
(WICCM) 02 flow = 1L/min/kg No Cooling = 25% ROSC

15min VF; CPR 7 RhinoChill x 5 min; Defibrillation

CPP @ 1* shock significantly higher with RhinoChill
1%t shock success significantly higher with RhinoChill
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Study Name Model Qty |Protocol Results
Flow Rate vs ROSC | Porcine | 10 |50%rate (O2 = 0.5L/min/kg) vs. 50% rate = 100% ROSC
Rate ~40kg 25%rate (02 = 0.25L/min/kg) vs. No Cooling (0 rate) 25% rate = 33% ROSC
15min VF; CPR 7 RhinoChill x 5 min; DF 0 rate = 33% ROSC
Duration vs 96H 10 |Cooling for 1H vs. 4H post ROSC ROSC & Survival 100%, both groups
Outcome 10min VF; CPR + RhinoChill x 5 min; DF; survival to 96H 24H neurological tests indicate moderate improvement in pigs
cooled 4H over those cooled 1H
96H: all equivalent
Oxygen vs Air 6 |02 vs. Air @ 0.75L/min/kg Air: 100% ROSC
15min VF; CPR+RhinoChill x 5 min; DF 02:67% ROSC
PEA (Pulseless 16 | RhinoChill vs. No Cooling ROSC = 75 vs 12.5% for RhinoChill vs No Cooling
Electrical Activity) 02 flow = 1L/min/kg CPP significantly higher @ 1% shock for RhinoChill group
12min VF; PEA conversion; CPR 7 RhinoChill x 5 min; DF
No airway 2 | 15min VF: CPR 7 RhinoChill x 5 min: DF ROSC successful with un-protected airway
No airway during VF/resuscitation Post-ROSC PaO2 elevated over baseline values (normally
i . decreased)
ETT placed immediately post-ROSC
CXR post-ROSC showed pulmonary opacification from inhaled PFC
Appropriate ventilation strategy (PEEP, bpm) enabled lung
clearance < 60min
RhinoChill vs cold 14 | RhinoChill vs. IV cold saline (30ml/kg over 30 min) Pa temperature significantly lower at 1% shock in saline group

saline

15min VF; CPR+cooling x 5 min; DF
Cooling with blankets x 3H @ 1H post ROSC

Jv temperature significantly lower at 1** shock in RhinoChill group
CPP significantly higher at 1% shock in RhinoChill group

ROSC = 100% RhinoChill vs. 29% cold IV saline

Mean survival = 27 vs. 67H for saline vs. trans-nasal cooling
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Clinical Studies

1.1.  Cooling after Resuscitation from Cardiac Arrest

The RhinoChill has been used in the emergency departments or intensive care
units in 84 cardiac arrest patients following ROSC, in a completed feasibility
study in Europe.'® Cooling was initiated within 35 minutes (median) of patients
arriving at the hospital, and therapeutic temperature of 34 = C was reached in
27 minutes and 52 minutes by the brain (measured at the tympanon) and body,
respectively. Mean temperature reduction was 2.4 - C, 1.6 = C, and 0.9 - C for
the tympanon, central compartment (blood, esophagus), and peripheral
compartment (bladder/rectum), respectively, within the first 60 minutes of
cooling with the RhinoChill.

There was one device-related serious adverse event. A patient cooled with the
RhinoChill device developed discoloration around the nose and upper lip
approximately 3 hours after RhinoChill use was discontinued. The patient also
exhibited skin discoloration of her fingertips and earlobes consistent with a
circulatory disorder such as Raynaud’s syndrome. The patient had very high
peripheral vascular resistance for the six hours prior to study enrollment and
throughout therapeutic cooling. The patient died approximately 36 hours after
discontinuing RhinoChill use due to persistent cardiogenic shock, with no
resolution of the skin discoloration. Tissue samples were not taken for
pathological examination after death, so the reversibility of the condition could
not be determined.

1.2. Cooling during CPR in OHCA (PRINCE and PRINCESS)

The RhinoChill Device was used in 96 patients randomized to intra-arrest
cooling in the pre-hospital setting as part of a 200-patient randomized study.®
Cooling was begun after the physician team had arrived and had placed an
advanced airway, but before ROSC. Thus cooling was not begun until a
median of 23 minutes after patient collapse.

There were no significant differences in the proportion of patients achieving
return of spontaneous circulation (ROSC) (p=0.8). Among patients admitted
alive to the hospital there was a signal towards increased survival in treated
patients (43.8 % vs 31.0%, p=0.26, Relative Risk (RR) 1.4). In patients
admitted alive in whom cardiopulmonary resuscitation (CPR) was initiated
within 10 minutes (76 % of patients) survival to discharge was significantly
higher in cooled patients (56.5% vs 29.4%, p=0.04, RR 1.9). In the subgroup
with ventricular fibrillation (VF) as presenting rhythm and was admitted alive

no significant difference was seen in survival rates (62.5% vs 47.6%, p=0.37,
RR 1.3).

More patients were neurologically intact at discharge in the treatment group
(34.4% vs. 21.4%, p=0.21, RR 1.6) than in controls. Neurologically intact
survival to discharge was significantly higher in cooled patients in whom CPR
was initiated within 10 minutes of collapse as compared to no-cool controls
(43.5% vs 17.6%, p=0.03, RR 2.5). A trend towards good neurologic outcome
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seen in patients with VF as the presenting rhythm (50% vs 28.6%, p=0.11, RR
1.8).

Neurologically intact survival to discharge was directly related to time to CPR
initiation. The benefit of intra-arrest cooling on survival, and especially on
neurologically intact survival, was most marked when CPR was initiated by
EMS within 10 minutes (refer to Figure).

Outcome data on neurologically intact survival (defined as having a cerebral performance
category (CPC) of 1 or 2) for the two groups in all patients and the subgroups with early CPR
and VF.
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Nasal whitening occurred in 13 of 93 (14%) patients during nasal cooling and
resolved spontaneously in all 5 resuscitated patients. There was no relationship
between longer duration of treatment and nasal discoloration. Nine of the 13
occurred prior to ROSC. Epistaxis occurred in 3 (3.2%) treated patients and
was serious in one patient with an underlying coagulopathy secondary to
hepatic failure. This was the only device-related serious adverse event.
Periorbital emphysema occurred 75 minutes into treatment in one patient and
resolved spontaneously within 24 hours. The total number of serious adverse
events was 7 in the treatment group, 1 of which was device-related (epistaxis)
and 14 in the control group (p=0.23). There were no unanticipated adverse
events in any patient.

This randomized study demonstrated the safety, feasibility and brain cooling
efficacy of intra-arrest nasal cooling in the pre-hospital setting. While the study
wasn’t powered to detect improvement in neurologically intact survival, such
an improvement was apparent for all patients, irrespective of rhythm, and
significant for those in whom CPR was initiated within 10 minutes of collapse.
Early nasal cooling and early CPR, combined, favorably affected outcome,
irrespective of rhythm. In practice, these findings argue in favor of trying to
initiate both CPR and nasal cooling as early as possible during the resuscitation
process.
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The PRINCESS trial published in JAMA in May, 2019 had very similar study
criteria.” The main differences were an upper age limit of <80 years and that
the EMS response time was to be <15 minutes.

The safety and feasibility data were similar to the PRINCE study. The time to
initiation of intra-arrest cooling could be shortened to 19 minutes from the
cardiac arrest.

The time to target temperature was significantly shortened in the intervention
group (105 vs 182 minutes, p<0.001).

The number of patients with CPC 1-2 at 90 days (the primary outcome) was 56
of 337 (16.6%) in the intervention cooling group vs 45 of 334 (13.5%) in the
control group (difference, 3.1% [95%CI, —2.3%to 8.5%]; relative risk [RR],
1.23 [95%CI, 0.86-1.72]; P = .25).

In the intervention group, 60 of 337 patients (17.8%) were alive at 90 days vs
52 of 334 (15.6%) in the control group (difference, 2.2% [95%CI, —3.4% to
7.9%]; RR, 1.14 [95%CI, 0.81-1.57]; P = .44). Minor nosebleed was the most
common device-related adverse event, reported in 45 of 337 patients (13%) in
the intervention group. The adverse event rate within 7 days was similar
between groups.

In the subgroup analysis we could see an 8,9% (34.8 vs 25.9, p=0.11) absolute
difference in favor of the intervention group. In the post hoc analysis in regard
to complete recovery (CPC 1) at 90 days the difference among patients with
initial shockable rhythm was 32.6% vs 20%, p=0.02. These differences in
neurologic outcome among patients with shockable rhythms have been
strengthened in a pooled analysis of PRINCE and PRINCESS data."’
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STUDY OBJECTIVE AND OUTCOMES

To study the effect on 90 days survival with complete neurologic outcome (mRs 0-1)
and good recovery (mRs 0-3) of a strategy with early cooling initiated at the scene of
the arrest by the EMS within 20 minutes from the EMS arrival followed by systemic
cooling at the ICU compared to a strategy with standard ACLS followed by
normothermia applied at the ICU in out of hospital cardiac arrest (OHCA) with initial
shockable rhythms. In addition to mRs, CPC-scores will be presented to evaluate
neurologic outcomes.

Our study hypothesis is that early initiation of transnasal evaporative cooling initiated
intra-arrest or early post-ROSC in OHCA patients with initial shockable rhythms
followed by systemic hypothermia to 33°C for 24 hours at that target temperature level
at the ICU increase survival with complete (mRs 0-1) and good neurologic outcome
(mRs 0-3) at 90 days compared to normothermia at the ICU.

Performance Endpoints

Primary outcome:

e Survival with complete neurologic recovery at 90 days defined as modified
Rankin scale (mRs) of 0-1.

Main secondary outcomes:
¢ Sustained ROSC and admitted alive to hospital

e Survival at hospital discharge

* Modified Rankin scale 0-3 at hospital discharge
e Survival at 90 days

* Modified Rankin scale 0-3 at 90 days

¢ Distribution of MRs at 90 days

e Hospital free days alive at 90 days.

Tertiary outcomes
e l-year survival
* Modified Rankin scale 0-1 at 1 year.
¢ Distribution of CPC scores at 90 days
e Health related outcomes (to be defined)
¢ Quality of life EQ5D at 90 days

Safety Endpoints
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The main safety endpoints are:
1. Adverse events, including device related, occurring within 24 hours of enrolment.

2. The composite serious adverse event (SAE) rate from the time of patient
randomization through the first seven days of hospitalization (see specified in
section below).

3. New cardiac arrest prior to hospital admission

INVESTIGATIONAL PLAN
Study Design

This will be an investigator-initiated, prospective, randomized controlled study
conducted by the emergency responders in multiple emergency medical systems. It is
expected to last approximately 3 years.

Up to 924 cardiac arrest patients that are eligible for cardiac life support procedures
will be enrolled in the study if they meet all inclusion and exclusion criteria. This
study is powered to detect statistically significant improvement in complete neurologic
recovery in patients that are cooled early during resuscitation compared to
normothermia.

Overview

Medical personnel (e.g,. nurses or physicians) responding to a cardiac arrest will
assess each patient for study inclusion. At the scene of the OHCA, patients with
initial shockable rhythm will be randomized to receive standard ACLS according to
ERC guidelines with or without transnasal evaporative cooling. Thus, also patients
with initial shockable rhythms that has achieved ROSC will be eligible with a time
window to inclusion of 20 minutes from EMS arrival at the scene. In general, the
RhinoChill catheters should be placed and cooling initiated immediately after airway
management (i.e. laryngeal mask or intubation) for those subjects randomized to early
cooling. No other experimental procedures or devices will be used during the
resuscitation attempt or after ROSC is achieved in those subjects that do achieve
ROSC. Specifically, cooling with chilled saline or cold packs in the field or
ambulance will not be permitted in subjects randomized to either group.

Resuscitation attempts should be continued for at least 30 minutes after advanced
emergency medical personnel arrive on the scene in all patients before deciding that
further interventions are futile. Patients that regain consciousness following ROSC
and prior to hospital transport will be included in the intention to treat analysis, but
will also be analyzed separately from those that remain comatose. Cooling will be
halted in the early-cooling group for those that wake up.

Transnasal cooling will be continued in those subjects randomized to early cooling
that achieve ROSC and remain comatose. Bolus doses of sedation and analgesia will
be administered for their transport to the hospital according to local protocol.
Transnasal cooling will be continued at the hospital until the subject can be
successfully transitioned to the standard institutional cooling protocol. All subjects
randomized to either group will otherwise be treated according to ERC post-
resuscitation care guidelines.
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Clinical assessments and clinically relevant adverse events will be documented from
the time the patient is randomized into the study until the first of the following three
events occur: death, hospital discharge, or one week following enrolment. Subjects
that survive will undergo a neurological assessment at the time of hospital discharge
and at 90 days after the cardiac arrest. This assessment will be blinded to the patient
treatment group. Acute data concerning the cardiac arrest itself will be gathered
Utstein Style [20]. It is understood that the time of collapse, and hence the exact
duration of cardiac arrest is an estimate and cannot be quantified accurately. However,
a single person will be responsible for collecting an individual patient’s charts and
personally interviewing the witnesses at each site, therefore imprecision surrounding
the exact time of recognition of collapse and the accurate time of the emergency
medical activation will be minimized. In the analysis the time of the emergency call
from the scene of the arrest to the dispatch centre to start of CPR will be used to get
more exact event times.

Ethical considerations

The cooling device (RhinoChill) has received CE marking, however, this study is
considered to be emergency research, in as much as the eligible patients will be unable
to provide consent prior to their treatment as they will necessarily be comatose.
Ethical consideration for treating subjects without their express consent will be in
accordance with the World Medical Association Helsinki Declaration of 1964, as
revised at the 59" General Assembly in Seoul in 2008, and the responsible ethic
committee for clinical research.

Subjects of this study face a life-threatening condition and treatment by cooling with
the RhinoChill device prior to ROSC has shown improved rates of complete
neurologic recovery in a previous study. If cooling is begun at a very early stage (i.e.
within 20 minutes from the arrest) this seems to be beneficial for neurologic recovery.
In total, 877 OHCA has been studied in randomized trials with RhinoChill without any
major safety concerns. It is therefore expected that the potential benefit of using the
RhinoChill in this population outweighs the risks.

The study patients’s next of kin will be informed of the subject’s study participation as
soon as practical after enrollment. If the subject regains normal neurological function,
they too will be informed of their study participation and be asked to provide their
written consent to use their data and to be included into further follow up.

Study Procedures
Screening and randomization

OHCA patients will be screened for study eligibility upon arrival of the first
EMS team after the first rhythm analysis. If the patient is found to be eligible
for the study, the patient will be randomized to receive transnasal evaporative
cooling started at the scene of the arrest along with standard ACLS or standard
ACLS alone.

Trial sites will have access to an internet-based randomization application to
allow for immediate allocation and to ensure adequate allocation concealment
and adequate generation of allocation sequence. Each patient will be assigned a
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unique trial and randomization number. Randomization will be performed with
permuted blocks of concealed size, stratified for trial site.

A screening log will be compiled and include all out-of-hospital cardiac arrest-
patients, whether they are eligible for inclusion, or not.

Resuscitation Attempt

The resuscitation attempt in both study groups should follow ERC guidelines.
In the patients randomized to early cooling the RhinoChill catheters should be
placed and cooling initiated as soon as possible after airway management (i.e.
laryngeal mask or intubation). To place the nasal catheters and start cooling
takes approximately 1 minute. Cooling should be performed with the oxygen
flow set to 40L/min.

Patients randomized to the control arm will receive ACLS according to the
ERC guidelines.

After ROSC - definition and actions

ROSC will be defined as obtaining an organized rhythm and palpable pulse
sustained for 20 minutes. Once an organized rhythm and palpable pulse is
achieved, subjects will have their temperature taken via the tympanic route
before transported to the hospital.

Subjects randomized to early cooling will, only if needed, be given
intravenously administered bolus doses of sedation for transport to the
hospital. Doses of sedation will be dictated by the institutional standard
cooling protocol. The oxygen supply in the transport vehicle should be used to
continue RhinoChill cooling during transport to the hospital. Normal transport
procedures will be used for patients randomized to the control arm.

Subjects in both the early cooling and the control arm will otherwise undergo
standard post-resuscitation care. Infusions of chilled saline or cooling with
cold packs will not be permitted in the pre-hospital setting for either group.

At hospital Admission

Upon hospital arrival it is very important that the transnasal evaporative
cooling is continued to be able to reach target temperature as fast as possible
and avoid rewarming before systemic cooling is initiated at the ICU.

A systemic temperature probe will be placed (e.g., esophageal or bladder) and
core temperature will be recorded. ECG, vital signs, level of consciousness
and other standard diagnostic measures including serum glucose and arterial
blood gases will be recorded.

Clinical decisions regarding diagnostics measures, such as coronary
angiography or CT scan, prior to ICU admission will be according to local
protocols.

If diagnostic measures are performed prior to ICU admission, transnasal
evaporative cooling should be continued during intra hospital transports and at
the cathlab, X-ray department etc.
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At ICU admission

At admission to the ICU the start of systemic cooling in the intervention group
should be prioritized and started as soon as possible. After systemic cooling is
initiated transnasal cooling could be ended. At admission data in regard to
Sequential Organ Failure Assessment score will be collected at time of
admission. Se attachment of SOFA score and ICU CRF for definitions and
specific variables. The data collected at the ICU will consist of a daily ICU
CRF for the first 72 hours including SOFA scores, cardiac biomarkers, lactate
clearance, adverse events, and a summary of ICU measures and findings of
other diagnostic and therapeutic interventions during the ICU stay.

Post Resuscitation Care protocol

All subjects will undergo standard post resuscitation treatment upon hospital
arrival according to the ERC guidelines 2021. Selected key variables in the
CRF will be monitored from each site to ensure adherence to guidelines.

The specific difference between the study groups is that subjects in the
intervention group will receive:

(1) transnasal evaporative cooling initiated at the scene of the arrest and;

(2) systemic hypothermia treatment at ICU with the core body target
temperature of 33°C with a duration of that target temperature level for at least
24 hours. Thereafter, the patients in the intervention group will be rewarmed at
a rate of 0,25°C/hour until they reach normothermia of 36.5°C.

Fever, defined core body temperature >37.7°C should be avoided for the first
72 hours from the cardiac arrest in both study groups. In first-hand use
antipyretics according to local treatment guidelines, but use cooling devices if
needed.

Cooling protocol at ICU for the intervention group

Treatment with systemic cooling device should be initiated as soon as possible
after admission to ICU and should not be delayed by other measures.

After the subject has been prepared with the standard hypothermia device, the
RhinoChill should be turned off, but the intranasal catheters should be left in
place while transitioning the subject to the standard hypothermia protocol.
Intermittent activation of the RhinoChill may be considered if the core
temperature does not continue to drop via the systemic cooling method.
Cooling via the RhinoChill system will be halted immediately if any adverse
event related to the use of the RhinoChill develops.

Temperature recordings (core and tympanic) should be registered every 20
minutes until the patient has reached core body temperature of 33°C (target).

In the maintenance phase, the patients should be treated at 33°C for at least 24
hours. During that period, core body temperature should be registered once per
hour.
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The rewarming rate should be 0,25 per hour until the patient has reached core
body temperature of 36,5°C.

Fever control (avoid and treat core body temperatures >37,7 with antipyretics
or cooling device) should be done for 72 hours.

Shivering should be assessed using the The Bedside Shivering Assessment
Scale (BSAS) and treated with buspirone, magnesium, clonidine, meperidine
or increased sedation or, if needed, neuromuscular blocking agents.

Specific mandatory measures in the study protocol of post resuscitation
management for both study groups

Sedation

Sedation will be mandatory for 40 hours after randomization in both study
groups. Sedation strategies will follow international guidelines with short
acting drugs and opiods. Avoid using a neuromuscular blocking drug routinely
in patients undergoing TTM, but it may be used in case of severe shivering.

The drugs used will be recorded for each patient and we will perform stratified
analyses according to different sedation strategies (e.g. propofol vs no
propofol).

The sedative should be titrated to achieve deep sedation, a Richmond
Agitation-Sedation Scale (RASS) of minus 4 should be targeted (No response
to voice, but any movement to physical stimulation).

This approach with a minimal time for sedation is to facilitate a true
comparison of two study groups.

Haemodynamic and respiration

Regarding coronary reperfusion, emergent cardiac catheterisation laboratory
evaluation (and immediate PCI if required) should be performed in adult
patients with ST-elevation on the ECG. In patients without ST-elevation on the
ECG, emergent cardiac catheterization laboratory evaluation may be
considered if there is an estimated high probability of acute coronary
occlusion.

In study sites with the capacity, cardiac function will be followed. If feasible,
echocardiographic examinations should be performed and recorded at 24 hours
and after 72 hours to measure left ventricular ejection fraction (LVEF).
Biomarkers such as Troponin and NTproBNP will also be registered at specific
time points (se section on data collection).

Targets for circulation and respiration follow the ERC guidelines. Please see
summary from Figure below (adapted from guidelines document).
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Targets:

Pa0O, 10-13 kPa,
Sa0, 94-98%
PaCO, 4.5-6 kPa

Use crystalloids to Use TV of 6-8 mi/kg

correct hypovolaemia

Target:
MAP > 65 mmHg
Decreasing or
normal lactate
Urinary output

> 0.5 ml/kg/h

horrersin |

Control of seizures

Electroencephalography (EEG) is recommended to be used to diagnose
electrographic seizures in patients with clinical convulsions and to monitor
treatment effects. To treat seizures after cardiac arrest, we suggest
levetiracetam or sodium valproate as first-line antiepileptic drugs according to
local treatment guidelines in addition to sedative drugs.

Prognostication and withdrawal of care

Prognostication will be performed on all participants still in the ICU after >72
hours after ICU admission. The prognostication will be based on the ERC and
European Society for Intensive Care Medicine recommendations. The
prognostication may be delayed due to practical reasons (such as weekend or
national holiday). The physician performing the prognostication will be a
neurologist, intensivist or other specialist experienced and will be blinded for
group allocation, but not for relevant clinical data. Prognostication and the
potential decision to withdraw active intensive care are closely related but will
be considered separate entities.

The result of the prognostication will be categorised as “YES” or “NO”, based
on the answer to the question “Does this patient fulfil the criteria for a likely
poor neurological outcome?”. This assessment will be recorded in the case
report form and will be communicated to the treating clinician.
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Any decision to withdraw active life support will be made by the treating
physicians, together with the patient’s relatives or legal surrogates, as required
by local legislation. The blinded external physician will not make any
recommendation on WLST. Prognostication may need to be delayed to ensure
that any lingering effects of sedative agents will not affect the assessment.

Prognostication at >72 hours will be based on two mandatory (clinical
examination and EEG), and four optional (NSE, Brain CT, Brain MRI, SSEP)
modalities:

Clinical examination including assessment of brainstem reflexes and response
to pain and other stimuli will be performed.

Absent or extensor motor response to pain at 72h or later in a patient who is
considered unaffected by sedative agents, is a prerequisite to consider the
neurologic prognosis poor.

The bilateral absence of pupillary and corneal reflexes at 72h after CA or later,
is a finding indicative of a poor prognosis.

The clinical examination by the ICU-staff should also include an assessment of
status myoclonus (continuous and generalised myoclonus persisting for at least
30 min). A prospectively documented early status myoclonus (within 48 hours)
is indicative of a poor prognosis.

An EEG performed between 36h and 72h after randomization will be
performed on all participants who survive, and remain unconscious to this
point, in line with standard clinical practice. If it is not possible to perform an
EEG study in the specified time frame due to practical reasons (such as
weekend or national holiday), the EEG should be performed as soon as
possible after 72h. An EEG with a highly malignant pattern, and without
reactivity to sound and pain is indicative of a poor prognosis.

If a brain-CT shows signs of global ischaemic injury, such as: generalised
oedema with reduced grey/white matter differentiation and sulcal effacement,
this is indicative of a poor prognosis. A CT should be considered in patients
who remain unconscious to exclude other pathologies such as intracranial
haemmorrhage or infarction.

A brain MRI at 3-5 days may be incorporated into prognostication if it has
been performed. Signs of global, diffuse, or bilateral multifocal ischaemic
lesions is indicative of a poor prognosis.

High levels of Neuron-specific enolase (NSE) are indicative of a poor
prognosis. If serial samples are available, and these are consistently higher
than locally established levels associated with a poor outcome, this may be
seen as indicative of a poor outcome.

Absent SSEP N20-responses bilaterally may be seen as indicative of a poor
prognosis, if SSEP is performed more than 48h after randomisation.
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In the cases where ICU care is withdrawn due to poor prognosis, the reasons
(prognostic measures besides clinical examination) for this should be clearly
stated in the Case Report Form (CRF) (e.g. MRI, neuro markers, EEG, SSEP).

Study criteria for a likely poor neurologic outcome

The following criteria, evaluated at the earliest at 72 hours after randomisation
or later, need to be fulfilled to establish a likely poor neurological outcome.

» Unconscious patient with absent or extensor motor response to pain (no
confounders e.g. sedation)

AND at least two of the following:

* Bilaterally absent pupillary and corneal reflexes
* Bilaterally absent SSEP N20-responses
* Diffuse anoxic brain injury on CT or MRI
* Documented status myoclonus within 48h of randomisation
* High levels of serum NSE (>60ug/L at 48 h and/or 72 h)
* An EEG with a highly malignant pattern and without any observed reactivity
to sound or pain. Patterns that are considered highly malignant are:
1. Suppressed background (amplitude <10mV, 100% of the recording)
without discharges.
2. Suppressed background with superimposed continuous periodic
discharges.
3. Burst-suppression (periods of suppression with amplitude <10mV
constituting 50% of the recording) without discharges.

4. Burst-suppression with superimposed discharges.

Withdrawal of life supporting therapies (WLST)

All participants in the trial will be actively treated until at least 72 hours after
randomization. There will be two exemptions from this rule.

* Participants in whom further treatment is considered unethical due to
irreversible organ failure, a documented medical comorbidity, or other reasons.
The reason for WLST must be documented comprehensively in the CRF.

» Participants in whom brain death is established, however this will be defined
as death and not WLST
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The assumption of a poor neurological prognosis alone by one treating
physician will not be considered sufficient to employ withdrawal of active
intensive care prior to 72 hours after randomisation. After prognostication has
been performed, WLST due to a presumed poor prognosis will be allowed if
trial criteria for a likely poor neurological outcome are fulfilled and all effects
of sedation on consciousness are ruled out. Participants who have an unclear
prognosis at 72h after randomisation should be reexamined daily and WLST
may be considered if neurological function does not improve and, metabolic
and pharmacological reasons for prolonged coma are ruled out. If a decision of
WLST is made, the time point and the main reasons for withdrawing life-
supporting therapies will be recorded. However, supporting therapy may also
be continued regardless of the neurological assessment of prognosis, at the
discretion of the treating physician.

Follow-Up and blinding

Neither EMS or hospital personnel will be blinded to treatment, since the control
patients are easily distinguishable from patients undergoing device placement
and nasal cooling and subsequently systemic cooling at the ICU. However,
study personnel making the final neurological assessment of the patient prior to
discharge and at the earliest 90 days (as close as possible to 90 days but not
before 90 days) follow up will be blinded as to the patient’s group assignment.
In addition assessment at 72 hours in regard to fulfilling criteria for withdrawal
of care will be performed by a blinded assessor.

Overall survival will be reported at 30 days, 90 days and after 1 year. mRS will
be assessed at hospital discharge and at 90 days and after 1 year. Long trem
outcomes (1-year survival and mRS at 1 year) will be presented in a separate
analysis.

The formal follow-up with blinded outcome assessor will take place at 90 days
after cardiac arrest. Participants will be assessed according to the mRS-scale and
will be invited to a clinic visit, if possible with a relative or close friend. At these
visits the specially trained, blinded assessors will perform structured interviews
and administer tests according to the secondary and exploratory outcomes. The
assessment will focus on cognitive function, quality-of-life, return to work,
participation in society. The outcome-assessor may be an occupational therapist,
physician, research nurse, psychologist or similar. Outcome-assessors will be
provided with a written trial manual with detailed guidelines for performing the
questionnaires and assessments.

If needed, training sessions will be provided by the trial coordinating team.

Modified Rankin Score
0 No symptoms at all
1 No significant disability despite symptoms; able to carry out

all usual duties and activities
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Slight disability: unable to carry out all previous activities,

2 but able to look after own affairs without assistance

3 Moderate disability: requiring some help, but able to walk
without assistance
Moderately severe disability: unable to walk without

4 assistance and unable to attend to own bodily needs without
assistance

5 Severe disability; bedridden, incontinent and requiring
constant nursing care and attention

6 Dead

Concomitant Therapies

Concomitant interventions (e.g., PCI, aortic balloon pump, bypass surgery,
ECMO, ICD placement) will be recorded.

Medications and/or treatments that are considered to be experimental in nature
and are intended to improve outcomes after cardiac arrest are prohibited from
use.

Patient Withdrawal

Subjects will be enrolled in the study by rescue personnel if they meet all of
the study’s inclusion criteria, but none of the exclusion criteria. Subjects will
necessarily be comatose and unable to provide consent prior to their being
enrolled in the study. The subject’s closest relative or legal representative will
be informed of the study as soon as it is practical to do so. Subjects that
recover will be informed of their study participation and be asked to provide
their written consent for the use of their study data and further follow up.

The Principal Investigator, Steering Committee and the individual site
investigators and site Ethic Committees (ECs) also have the right to
discontinue a patient or terminate the trial for the following reasons:

e A Site Investigator may withdraw a subject from the study for safety
reasons (i.e. a device-related serious adverse event). In these cases, data
surrounding the event leading to subject withdrawal will be retained for
safety analyses.

e The EC at any participating site may decide to withdraw the site from the
study for safety reasons.

e The EC at the principal investigator site and Principal Investigator may
terminate the study for safety reasons.

e A decision on the part of the Principal Investigator to suspend or
discontinue testing, evaluation, or development of the product for any
reason.

e The Principal Investigator may decide to close a study site when one of the
following occurs:
— The Site Investigator at an individual site fails to enrol patients into the
study at an acceptable rate.
— A Site Investigator at an individual site fails to comply with pertinent
regulations of appropriate regulatory authorities.
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— A Site Investigator fails to adhere sufficiently to protocol requirements

— A Site Investigator knowingly submits false information from the
research facility to the Principal Investigator, Steering Committee or
appropriate regulatory authority.

If the study is terminated early, all specified follow-up data on subjects
enrolled prior to termination will be collected and reported.

4. PATIENT POPULATION

Subjects with OHCA with initial shockable rhythms will be recruited by EMS personnel at
the scene of the cardiac arrest. Thus, patients will be eligible for enrolment as soon as the first
rhythm has been assessed. It is expected that patients will be enrolled that are later found to
not meet all of the exclusion criteria (e.g., Do Not Resuscitate orders are found). Data should
be collected on all patients, and the decision to exclude them post-randomization from
analysis will be made by the Principal Investigator if they do not meet the study criteria and
have not received the trial intervention.

Patient Inclusion Criteria

Adult patients (age >18 years) are eligible if they meet all of the following criteria:

1. Adult out-of-hospital cardiac arrest patients with initial shockable rhythm (i.e.
ventricular fibrillation or pulseless ventricular tachycardia or ‘shock advised’ by
an automated external defibrillator)

2. Unconsciousness defined as Glasgow Coma Scale < 8
3. Inclusion within 20 minutes from EMS arrival

Patient Exclusion Criteria

Patients are not eligible if they meet one or more of the following criteria:
1. Age >80 years

2. Obvious non-cardiac causes to cardiac arrest (trauma, head trauma, severe
bleeding, drug overdose, cerebrovascular accident, drowning, smoke inhalation,
electrocution, hanging, choking due to foreign body airway obstruction, burns or
exsanguination).

3. Obvious already hypothermic (e.g. found in the snow)
4. Obvious barrier to placing intra nasal catheters (e.g., intranasal obstruction)

5. Have a known Do Not Attempt to Resuscitate (DNAR) order or other limitations
in care.
6. Have a known terminal disease

7. Known or clinically apparent pregnancy

If a patient is unaccompanied or accompanied by a person or persons unfamiliar with
their history, determination of these exclusion criteria will be left to the best
estimation of the emergency personnel. At no time should an attempt to determine
these criteria be allowed to delay the administration of life-saving treatment.
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STUDY MATERIAL & METHODS
Study Device

The investigational sites will use the RhinoChill control units and tubing sets and
bottles of liquid coolant at the standard cooling rate of 401 per minute of oxygen/air
flow. It is expected that at least one tubing set and 1bottles of coolant will be needed
for each subject enrolled in the early cooling arm. Patients that are resuscitated after
RhinoChill cooling is initiated will likely require 1-2 additional bottles of coolant
before in-hospital systemic cooling can be initiated. Participating institutions have
been provided RhinoChill units to use to continue cooling patients randomized to early
cooling until systemic cooling can be initiated in the hospital. No specific surgical
skills are necessary to use the device, but basic knowledge of cardiac life support,
therapeutic hypothermia and the associated effects are required.

Participating sites are required to supply the pressurized gas source (oxygen or
breathing air) that will be used in the field, ambulance, and hospital settings.

Storage & Labeling

Components are designed to withstand standard transportation, storage and operating
temperatures for both ambulance and hospital use. Product provided for the study will
carry the CE Mark.

Preparation & Application

The RhinoChill system will be packaged in a portable pack. A medical grade supply
of oxygen will be integrated into the pack by site personnel prior to placing it on the
emergency response vehicle. A brief functionality test of the tubing set and control
unit pressure relief valve should be performed prior to placing the nasal catheters in
the subject.

The individual nasal catheters will be advanced through each nostril so that the distal
end is well within the nasal cavity. Care should be taken not to force the individual
catheters into the nostrils, but to advance them gently. Once the catheters are placed,
cooling will be initiated by turning on the RhinoChill gas supply and adjusting it to
40L/min. The nostrils are to be kept unobstructed to allow venting of the PFH vapor.

Product Accountability

Product is CE-marked and labeled by lot and serial number where appropriate.

6. EVALUATION OF SAFETY
Adverse Event Definitions

An Adverse Event (AE) is any untoward medical occurrence in a subject.

A Serious Adverse Event (SAE) is any adverse event that:
a) leads to death
b) leads to a serious deterioration in the health of the patient that:

1. results in a life-threatening illness or injury
2. results in a permanent impairment of a body structure or a body function
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3. requires in-patient hospitalization or prolongation of existing hospitalization
4. results in medical or surgical intervention to prevent permanent impairment to
a body structure or a body function

Adverse Device Effects and Serious Adverse Device Effects are those AEs and SAEs
that occur as an untoward or unintended response to a medical device. These events
include those which result from insufficiencies or inadequacies in the Instructions for
Use or deployment of the device as well as user error.

An Unanticipated Adverse Device Effect (UADE) is defined as any serious adverse
effect on health or safety or any life-threatening problem or death caused by — or
associated with — the device, if that effect, problem or death was not previously
identified in nature, severity, or degree of incidence in the investigational plan
(including documents such as the protocol, Investigator’s Brochure, informed consent
form or other study-related documents), or any other unanticipated serious problem
associated with the device that relates to the rights, safety or welfare of subjects.

A Technical Device Failure is defined as a failure of the device to perform its intended
function when used in accordance with the Instructions for Use. Technical device
failures will be recorded and evaluated for possible untoward effects on the subject. If
a device failure results in an adverse experience in the subject, this adverse experience
should be considered an adverse device effect and recorded on the Adverse Event
pages of the CRF. Device failures that do not result in a clinically significant adverse
effect on the patient will be noted on the CRF pages regarding device performance but
will not be considered an adverse device effect.

Adverse Event Assessments

The relation of the event to the investigational device will be categorized by the
Investigator as follows:

Not related — AE is due to the underlying disease state or concomitant
medication or therapy, and was not caused by the investigational device.

Probably not related— AE had minimal or no temporal relationship to the use of
the investigational device and/or a more likely alternative etiology exists.

Probably related — AE had a strong temporal relationship to the use of the
investigational device and an alternative etiology is less likely compared to the
potential relationship to the investigational device.

Definitely related — AE had a strong temporal relationship to the use of the
investigational device and another etiology is highly unlikely.

For the purposes of reporting, an event will be considered associated with the use of
the device if it is believed to be due either directly to the mechanical aspects of the
device itself (e.g., nosebleed) or the ensuing device-related cooling.

Events believed to be due to study procedures other than the device/cooling (such as
events believed to be side effects of the standard hypothermia maintenance) will be
recorded but will not be categorized as device-related.

Subjects enrolled in the study will have a high morbidity and mortality rate associated
with their cardiac arrest and the ensuing global ischemia. Therefore, careful attention
shall be made to assessing the causality of any serious adverse events.
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Adverse Events Reporting

All clinically significant AEs or those that appear to be related to the use of the
RhinoChill (e.g., whitening of the nose) as well as those that could potentially harm
the patient (e.g. barotrauma) will be recorded on in a special section of the CRF from
ROSC through the first 24 hours from inclusion. Abnormal laboratory values are
expected in these patients, and these are not to be recorded as AEs. The date of
occurrence, severity, duration, management, technical issues and relationship to
cooling with the RhinoChill Device will be recorded.

Serious Adverse Event Reporting

All SAEs that occur within seven days after enrolment must be followed until
resolution; this includes those patients that were terminated early or withdrew. These
must be reported to the study sponsor at The Karolinska Institutet (see contact
information with email and phone to the principal investigator and study coordinator
on the first page of the protocol) and at the same time to the company BrainCool AB
as soon as possible, preferably within 24 hours of their occurrence as well as
following their resolution. SAEs will be reported in a separate CRF.

SAEs in both groups (thus not specifically device related) that should be reported are:
— New cardiac arrest after enrollment.
— Arrhythmias resulting hemodynamic compromise
— Bradycardia necessitating pacing
— Cerebrovascular lesion during ICU stay (bleeding or infarction)

— Sepsis and septic shock, according to the 3rd international consensus
definitions for sepsis and septic shock

— Moderate or severe bleeding, according to the GUSTO criteria
— Device related skin complications (blistering or skin necrosis)

— Other, unexpected serious adverse events

The Principal Investigator, Per Nordberg and senior adviser professor Leif Svensson
at the Department of Clinical Science and education, Karolinska Institutet, will review
all SAE reports as soon as possible with regard to their causal relationship to use of
the cooling method.

Reporting to the regulatory authorities will be performed per European vigilance
requirements and other local requirements. This is a responsibility of the PI.

RISK EVALUATION__
Potential Risks to Study Subjects_

For purposes of this study, adverse events that may be anticipated and are associated
with the use of the device include those associated with the RhinoChill Device or from
the device-induced mild hypothermia.
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7.1. Device Use

Potential risks associated with the use of the RhinoChill Device include those
associated with the mechanical aspects of an intranasal catheter as well as
those associated with the delivery of the PFH-oxygen mixture.

The following events are those most likely, non-serious events to occur with
the use of the RhinoChill Device:

Peri-nasal tissue discoloration due to local evaporation of the coolant on the
external facial structures that is expected to resolve after normal circulation is
restored. This occurred in about 7 % of the patients in the PRINCESS trial.

Mucosal irritation/dryness caused by high oxygen flows during cooling that
would resolve with over the counter medications or on its own. Has not been
reported in surviving patients from the PRINCE and PRINCESS trials.

Epistaxis, minor: bleeding arising from the nasal cavity or paranasal sinuses
that would resolve on its own or would be easily controlled with cauterization
or simple nasal packing. This occurred in about 13% of the patients in the
PRINCESS trial.

Para-sinus emphysema: gas entrapment in the sinus region that will resolve
on its own; associated with chronic sinusitis. Has been reported in 2 patients.

The following events are those least likely, non-serious events to occur with
the use of the RhinoChill Device:

Gastrointestinal discomfort caused by accidental ingestion of PFH that

would resolve without intervention; Has not been reported in surviving
patients from the PRINCE and PRINCESS trials.

Frostbite/necrosis to the nasal tissues caused by excessive local cooling that
might require intervention; Has not been reported in surviving patients from
the PRINCE and PRINCESS trials.

Diminished sense of smell caused by PFH evaporation in the nasal cavity.

The following serious events are anticipated to very rarely occur with the use
of the RhinoChill Device: Has not been reported in surviving patients from the
PRINCE and PRINCESS trials

Hypoxia: depletion of oxygen supply due to saturation with PFH requiring
prolonged mechanical ventilation with 100% oxygen; Has not been observed
in the ICU data.

Epistaxis, major: bleeding arising from the nasal cavity or paranasal sinuses
that would be characterized by brisk bleeding with no accessible source. A
major nosebleed of this type would require posterior nasal packing or balloon
packs, or even an arteriogram with embolization of the internal maxillary
artery. A transfusion would be required in those cases in which
hemoglobin/hematocrit falls significantly due to the bleed. Major nosebleed
was reported in 4 patients in the PRINCESS Trial where cooling had to be
interrupted.

Infection: presenting as a wound infection in the nasal cavity, or alternately as
bacteremia with sepsis, that requires medical or surgical intervention, such as
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antibiotic therapy and prolonged hospitalization; Has not been reported in
surviving patients from the PRINCESS trial

Barotrauma: Trauma caused by rapid or extreme changes in gas pressure,
especially affecting enclosed cavities within the body such as the nasal cavity
and lungs. This could cause tearing of mucosal tissue in the nasal cavity and
possibly the displacement of the nasal septum that would require endoscopic
evaluation and surgical repair. Lung barotrauma could cause tearing of lung
tissue and rupture of alveoli/small bronchi or entry of gas into the blood
vessels that would require surgical intervention and prolonged hospital stay;
One case of pneumocephalus was reported in the PRINCESS trial, which
resolved without intervention and the patient survived with good neurologic
function.

Air embolus: air circulating in the blood that results in clinical sequelae that
are life threatening and may be amenable to surgical intervention; Has not been
reported in patients from the PRINCE and PRINCESS trials

Pulmonary aspiration: soiling of the respiratory tract by foreign, non-gaseous
substances (e.g., PFH or food particles) that could result in aspiration
pneumonitis or aspiration pneumonia where the former represents
inflammation of the lung tissue without infection, whereas the latter also has
superimposed infection. Systemic medication with prolonged hospital stay
would be required in the event of either developing; Has not been reported in
patients from the PRINCE and PRINCESS trials

Burns: due to oxygen-enhanced fire/explosion that could be life threatening,
requiring prolonged hospital stay and potential surgical intervention; Has not
been reported.

Intracranial pressure increases due to uncontrolled re-warming of the brain
during the transition to systemic cooling after it has been cooled with the
RhinoChill Device. Uncontrolled re-warming of the brain from a cooled state
can lead to severe levels of intracranial pressure that could herniate the
brainstem and lead to death. Has not been reported in patients from the
PRINCE and PRINCESS trials

7.2.  Mild Hypothermia

Hypothermia results in various physiological effects on the body which are
generally managed with medical care. These effects include the following:

¢ The oxyhemoglobin-dissociation curve shifts to the left.

e Metabolic acidosis results from lactate generation from shivering and
decreased tissue perfusion; this is exacerbated by hypothermia-induced
impairment of hepatic metabolism and impaired acid excretion.

e Hematocrit increases 2% per 1°C decline in temperature, resulting in
increased blood viscosity.

¢ Hypokalemia may occur due to inhibition of the sodium-potassium ATP
pump.

e Hyperglycemia may occur due to decreased insulin release and increased
peripheral insulin resistance.
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¢ Coagulopathies may arise due to hypothermia induced impairment of the
enzymatic reactions of the coagulation cascade (despite normal clotting
factor levels).

e Platelet activity is impaired because platelet production of thromboxane
B. is temperature-dependent; in addition, bone marrow production can be
suppressed and hepatosplenic platelet sequestration can be increased;

¢ Direct impairment of immune function (especially via oxidative killing by
neutrophils) can increase susceptibility to infection.

The magnitude and clinical significance of the effects of hypothermia are
generally dependent upon the degree and duration of systemic hypothermia.
The depth and duration of hypothermia used in this study is mild hypothermia

(33 = C). The use of a mild level of hypothermia will therefore minimize the
risk of hypothermia-associated effects.

Anticipated events associated with mild hypothermia include the following:

o CNS: linear depression of cerebral metabolism; amnesia; apathy;
dysarthria; impaired judgment; maladaptive behavior;

Cardiovascular: tachycardia, then progressive bradycardia; cardiac-
cycle prolongation; vasoconstriction; increase in cardiac output and blood
pressure;

o Respiratory: tachypnea, then progressive decrease in respiratory minute
volume; declining oxygen consumption; bronchorrhea; bronchospasm,;

o Renal, Endocrine, Metabolic: hyperglycemia, hypokalemia, lactic
acidosis; cold diuresis; increase in catecholamine, adrenal steroids,
tritodothyronine, thyroxine; increase in metabolism with shivering;

. Neuromuscular: increased pre-shivering muscle tone, then fatiguing;
shivering induced thermogenesis; ataxia;

. Infectious: pneumonia, sepsis;

o Coagulopathy: hemorrhagic conversion of an ischemic infarct.

Methods to Minimize Risks

The target patient population is comatose and will die with no intervention. Even with
advanced cardiac life support interventions, mortality is high following cardiac arrest.

All serious adverse events related to the use of the RhinoChill have been analyzed
with respect to their likelihood and severity, and have been minimized through both
the design and manufacture of the device and the design of the study.

Potential Benefits of the Procedure

The brain protective effect of hypothermia is most likely depending on the timing and
effect of the cooling initiation. The RhinoChill has been demonstrated as feasible and
effective to shorten time to target temperature in OHCA patients in two randomized
trials including a total of 877 patients. Outcome data form these trials suggest a benefit
in survival with good and complete neurologic outcome in patients with initial
shockable rhythms. In secondary analysis, a time to initiation of cooling within 20
minutes from the cardiac arrest was beneficial.
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STATISTICAL CONSIDERATIONS _

Power calculation

This study is powered to detect clinically significant changes in survival with complete
neurologic recovery (mRS 0-1) at 90 days after cardiac arrest.

Sample size calculation was based on the preceding clinical trials (i.e. PRINCESS and
other recent trials in OHCA such as TTM2. In PRINCESS, the survival rate with CPC
1-2 at 90 days in VF-patients was 34.8% vs 25.9% and in CPC 1 at 90 days 32.6% vs
20%.

Among patients with VF that was admitted alive, the survival with CPC 1-2 at 90 days
was 57.8% vs 44.9% and in CPC 1 at 90 days 54.2% vs 33.6%.

As the study population in PRINCESS 2 will be a combination of patients that are
included intra-arrest and early post ROSC the base line survival with CPC 1 that
corresponds to mRS 0-1 is assumed to be 45%. To show an absolute difference of 9%
(from 45 to 54%) a sample size of 485 patients in each study group is required for
80% power (2-sided o = .05). This number would require a total sample of 970
patients to be randomized before hospital admission.

Data Collection
Data collection will be reported in the different stages of the study;
Prehospital;
Emergency department;
ICU;
Discharge;
Follow up at 30 + 90 days + 1 year.

Data will include ROSC rate, resuscitation parameters, early cardiac performance, and
outcome measures (total survival and neurological intact survival at 90 days). These
parameters will be compared between those patients that receive nasal cooling during
ACLS and those that do not. For details see study CRFs for each of these phases.

1. Resuscitation parameters will be calculated for all randomized patients.

2. Early post-resuscitation cardiac performance parameters, such as ECG, cardiac
biomarkers, arterial blood gas and neurologic assessment, along with core and
tympanic temperatures will be calculated for those patients that survive to hospital
admission.

3. At ICU a short daily CRF will be used for the first three days to collect data on
organ dysfunction (SOFA score and biomarkers) and cooling intervals. Thereafter a

summary of ICU measures (diagnostics, treatments etc) will be collected at discharge
from the ICU.

4 Main outcome parameters will be:

36



Primary outcome:

e Survival with complete neurologic recovery at 90 days defined as modified
Rankin scale (mRs) of 0-1.

Main secondary outcomes:
e Sustained ROSC and admitted alive
¢ Survival at hospital discharge
¢ Modified Rankin scale 0-3 at hospital discharge
* Survival at 90 days
¢ Modified Rankin scale 0-3 at 90 days
¢ Distribution of MRs at 90 days
e Hospital free days alive at 90 days.

Tertiary outcomes
e l-year survival
¢ Modified Rankin scale 0-1 at 1 year.
¢ Distribution of CPC scores at 90 days
e Health related outcomes (to be defined)
* Quality of life EQ5D at 90 days

Statistical Analysis

A separate statistical analysis plan is attached to this protocol. In summary, descriptive
statistics will be calculated for all performance, safety, demographic, and baseline
variables. Means, standard deviations, and ranges will be used to describe continuous
measurements.  Counts and percentages will be used to describe categorical
parameters. Differences between variables associated at different time points will be
evaluated using an appropriate comparative statistic. Data from the two treatment
groups will be analyzed for treatment effect. A 2-sided p-value less than 0.05 will be
considered to be statistically significant.

Outcome analyses will be performed as Intention to treat. The exception will be
patients, in both groups, where post randomization data on the patients appear that will
restrict or imply limitations in the care, such as existing DNR or severe comorbidities
that upon admission to hospital will lead to restrictions in care and interrupt the study
intervention. Secondary analyses will also be performed according to ‘Modified
Intention to treat’, ‘Per protocol’ and ‘As treated’ for all randomized patients. No
imputed values will be used for patients for whom data is not available.
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Stratified analyses will be performed for patients where cooling is started intra-arrest
versus post-ROSC and if cooling was started within 20 minutes from the cardiac
arrest.

9. STUDY MONITORING

The trial will be monitored by national monitoring offices coordinated by the study sponsor,
Karolinska Institute, Stockholm, Sweden, Forum South. The frequency of on-site monitoring
will depend on compliance with the protocol, number of enrolled participants and data
handling. At a minimum, there will be a pre-trial meeting, mandatory monitoring after the
trial and once during the trial period. Source data verification will be performed according to
a monitoring plan of patient consent and key study variables which will be available only to
the trial monitors before the start of the trial.

All trial sites will be provided with sufficient information to participate in the trial. This
document, CRFs, instructions for registration, checklists for inclusion/exclusion and
randomization, and a protocol for medical treatment will be distributed to all sites. The site
investigator will be responsible for that all relevant data are entered into the electronic CRFs.
The CRFs will be constructed in order to assure data quality with predefined values and
ranges on all data entries.

10. DATA AND QUALITY MANAGEMENT_

A digital Case Report Forms (CRFs) will be used a login will provided to each site for each
subject enrolled in the study. Required data concerning patient treatment and test results will
be recorded on the CRFs at the time of the procedure or as soon as possible thereafter.
Information recorded in the CRFs will be corroborated by data in the subject’s medical
records.Data on safety will be provided to the Steering Committee with regular time intervals.

The Steering Committee will review study integrity, safety and risk/benefit issues at periodic
intervals throughout the study. The frequency of these reviews will be dependent upon the
rate of patient enrolment and relevant safety issues. Independent analyses of serious adverse
events will be performed and adjudicated if the frequency or nature of serious adverse events
warrants it.

Individual Site Investigators shall maintain all study-related correspondence, CRFs, device
disposition records, and information on Ethics Committee approvals for a minimum of five
years. Individual Site Investigators shall maintain all patient records, plus the investigator’s
copy of the CRFs, device disposition records, and signed informed consent forms for a
minimum of five years.

We strongly recommend using an internal study group to ensure high quality data collection.
Previous studies have successfully used an interdisciplinary internal study group that periodically
reviews data masked to treatment outcome to improve study performance. They assess whether
prespecified targets for performance are met for measures such as enrollment and eligibility rates,
provider adherence rate, retention rate, currentness of data capture as well as key elements of
concurrent care. They make recommendations about steps to be implemented to improve these rates.
The group may have semi-independent membership that includes individuals who do not have
leadership responsibility for the trial (e.g. site EMS provider, site study coordinator). Its main findings
will be summarized in the report to an independent data safety monitoring board (DSMB) and the

38



study EC. Both committees will assess the appropriateness of trial continuation in an EMS agency if
there are serious uncorrected deficiencies in trial conduct.

11. ADHERENCE TO PROTOCOL___

A deviation from the protocol will be allowed without a protocol amendment if generally
accepted standards of clinical research and medical practice relating to the safety of research
subjects require such deviation from the protocol. In those cases in which the deviation was
made emergently to protect the life or physical well-being of a subject. The Karolinska
Institutet will be notified within 48 hours of any deviations required due to device-related
adverse events. Deviations that represent major, serious, or significant departures from the
investigational plan shall be recorded on the CRF along with an explanation for the deviation.
The site investigator will analyze and assess the significance of deviations as they occur, and
the Steering Committee will assess site-specific devations. Significant Deviations will be
reported to the EC as required.

12. PROTOCOL AMENDMENT

Changes to the protocol that may be made during the clinical study will be made by the
Principal Investigator and the Steering committee. An amendment will be effective when: a)
signed by the Principal Investigator, b) the individual site investigators, and c¢) the amendment
has been approved by the EC, if required by the Institution’s policies.

13. DATA AND SAFETY MONITORING COMMITTEE

An interim analysis for safety and futility will be performed by an external Data and Safety
Monitoring Committee (DSMC) after the first 400 patients have provided endpoint data.
Conditional power for meeting the primary endpoint will if needed, be computed at that time,
and if the interim results do not correspond to the primary endpoint, termination of the study
for futility will be considered. Early stopping for efficacy reasons will only be considered if
major outcome differences are seen between the groups according to the Haybittle rule with a
p-value <0,001. The DSMC will be able to request additional data if they find it necessary.

14. PUBLICATION POLICY__

At the conclusion of the study, a multi-center abstract reporting the primary results will be
prepared and presented at key Cardiology/Resuscitation/Intensive care Symposia. A multi-
center publication will also be prepared by the Steering committee for publication in a
reputable scientific journal. The steering committee, via the principal investigators Per
Nordberg and Fabio Taccone, will finally decide the list of authors and how these will be
ordered in the final publication. The author list will include the steering group members,
national investigators and additional names. Centres recruiting >30 participants will be
entitled to one name, >60 two names, >100 three names, >150 four names, >220 five names
in the author list (additional names). After the author list there will be added: "and the
PRINCESS II trial group" and a reference to an appendix with all sites, site investigators and
number of participants enrolled.
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Publication of the principal results from any single center experience within the study is not
allowed until both the preparation and publication of the multi-center results. Thus, no
publication or presentation of the data or results of the study may be presented until The
Principal Investigator determines that the database for the study is clean and locked and that
the primary and secondary endpoint analyses are consistent with the protocol.
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PRINCESS2 — En svenskledd randomiserad europeisk multicenterstudie for att studera effekten av
ultra-tidig kylbehandling vid hjartstoppstudien.

Information till forskningspersoner avseende deltagande i klinisk studie som
undersoker effekten av tidig nedkylning for att minska hjarnskador som
uppkommer i samband med hjartstopp

Stockholm 1 maj 2022
Forskningshuvudman: Region Stockholm

Ansvarig forskare: Docent, Overlikare, Per Nordberg, Karolinska Universitetssjukhuset, Solna.

Centrum for Hjértstoppsforskning, Karolinska Institutet. Email: per.nordberg(@ki.se.

Du har inkluderats i en klinisk studie for att utvirdera om tidig nedkylning i samband med
hjartstillestind 0kar mdjligheten att Overleva och att &terhdmta sig utan att f& ndgra bestdende
hjarnskador eller funktionsnedsattningar. Hjdrnan &r kénslig och paverkas snabbt vid den syrebrist
som uppstar vid ett hjirtstopp. Tidig nedkylning (redan under pédgéende hjartlungriaddning eller kort
efter det att hjértat startat) 4r en lovande metod att minska de skadliga effekterna som kan paverka
hjarnan. Metoden att inleda kylbehandling redan pé platsen for hjértstoppet via en kateter placerad i
ndsan dr vetenskapligt studerad och har i storre undersokningar visat sig sdker att anvédnda vid
hjértstopp.

Denna kliniska studie bedrivs av forskare och personal anstillda av Region Stockholm i néra
samarbete med Karolinska Institutet och dr godkind av svensk etisk kommitté. Studien kommer att
genomforas vid olika akutvérdsenheter i Sverige men ocksé i flera andra Europeiska lander for att
kunna utvardera om tidig nedkylning av hjarnan hos patienter som drabbats av hjartstopp till foljd av
kammarflimmer, minskar antalet dddsfall och forbéttrar hjarnans aterhdmtning i hogre grad jamfort
med patienter som inte kylbehandlas utan bara behandlats med kontroll av feber.

Under ditt hjartstopp blev du inkluderad i studien. Eftersom du da var medvetslds kunde vi inte be om
ditt samtycke att deltaga i studien forrédn nu. Vi har informerat dina anhdriga om att du ingér i studien.
Du blev slumpmassigt indelad (randomiserad) till en av tva studiegrupper;

1) Kontrollgruppen, som fér all behandling utifran nu géllande internationella riktlinjer eller

2) Nedkylningsgruppen, som utover ovanstiende sedvanliga behandling dven far kylbehandling som
paborjas av ambulanspersonalen i samband med hjartstoppet och som sedan fortsétter ca ett dygn.

Patienter som ingér i studien har lika stor chans att hamna i endera av dessa 2 grupper. Varken
patienten, anhdriga eller vardpersonal far vélja eller kan pa ndgot vis paverka vilken grupp patienten
tilldelas.

Under de forsta dagarna efter hjartstoppet har vi samlat in rutindata om manga detaljer och faktorer
kring hjartlungrdddningen som gavs pé platsen for hjértstoppet och varden som givits pé sjukhus.

Samtliga patienter som deltager i studien kommer darefter att f6ljas upp ca 90 dagar efter hjértstoppet
med ett mottagningsbesok hos en specialutbildad lékare eller sjukskoterska. Du kommer att kallas till
detta besok. Alla andra aterbesok/uppfoljningar gors helt enligt den uppfoljande plan som ditt sjukhus
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PRINCESS2 — En svenskledd randomiserad europeisk multicenterstudie for att studera effekten av
ultra-tidig kylbehandling vid hjartstoppstudien.

bedomer du kommer att behova vid din hemgang. Skulle vi vid detta aterbesdk efter 90 dagar, hos
ndgon av vara lakare eller sjukskoterskor, uppmérksamma att du 4r i behov av extra rehabilitering,
vérd eller vidare undersokningar kommer vi att tillsammans med dig initiera dessa atgérder.

All information som samlas in som en del av detta projekt kommer att hanteras konfidentiellt och data
sparas under minst 5 ar enligt EU-direktiv. Data som ror dig som enskild patient kommer att
anonymiseras och endast studiens ansvariga forskare kommer att ha tillgang till kodningen till din
identitet. Den samlade informationen frén studien kommer endast att anvéindas for forskningsdndamal.
Alla resultat kommer att redovisas pa gruppniva, dvs ingen som ldser studiens resultat kommer att
kunna hérleda data till ndgon eller ndgra enskilda individer. Patientforsékringen géller for deltagande i
denna studie. Region Stockholm &r ansvarig for alla personuppgifter enligt Dataskyddsférordningen
GDPR och du kan nir som helst begdra ut uppgifter och om du sa dnskar begéra rittelser av de
uppgifter som insamlats. Om du har ytterligare fridgor kan du niar som helst vinda dig till
Patientombudsansvarig inom Region Stockholm eller till studieansvariga enligt nedan.

Allt deltagande i denna studie ar helt frivilligt. Ditt beslut att delta i studien eller inte kommer inte att
paverka din fortsatta vard. Aven om du ger ditt samtycke nu, kan du nir som avbryta ditt deltagande
genom att kontakta ndgon av studiens ansvariga ldkare (vg se uppgifter nedan). Om du inte ger din
tillatelse till att dina insamlade data far anvidndas for forskningsdndamal kommer dina studiedata att
tas bort.

Per Nordberg, Docent, Overlakare

Karolinska universitetssjukhuset, Solna

Om du har nigra ytterligare fragor om studien kan du kontakta studieansvariga likare eller
sjukskoterska:

Emelie Dillenbeck, Specialistldkare i Anestesi och Intensivvard.
Email: emelie.dillenbeck(@regionstockholm.se, Tel: 08-16 10 00

Jacob Hollenberg, Overlikare i Kardiologi
Email:_jacob.hollenberg@ki.se, Tel: 08-16 10 00

Thomas Hermansson, Specialistsjukskoterska i Anestesi och Ambulanssjukvard.
Email: thomas.hermansson@hlr.nu
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SAMTYCKESFORMULAR

Jag samtycker hiarmed till att deltaga i PRINCESS2-studien som studerar effekten av tidig nedkylning
vid hjartstopp for att minska hjdrnskador och ger ansvariga forskare tillgang till den information som
behovs for att genomfora studien under forutséttning att sekretess tillimpas och att min identitet inte
avslojas.

Patient:

Ort 0Ch datUmy: ..o e

UndersKrift: . ...

Informerande likare:

Ort 0Ch datlm: ..o

UndersKrift: ..o
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Ovrigt som har betydelse for ansokan

a. Huvudproévare for den internationella multicenter RCT PRINCESS-studien,
intraarrest hypotermi vid hjartstopp som publicerade i JAMA 2019.

b. Styrgruppsmedlem och dvergripande forskningsansvarig prévare i Region
Stockholm for TTM2-studien (internationell, multicenter RCT) som undersdker
hypotermibehandling vid hjartstopp jamfort med feberkontroll.

c. Initiativtagare, styrgruppsmedlem och nu huvudansvarig provare pa
Sodersjukhuset, for DISCO-studien (internationell multicenter RCT) som understker
effekten av tidig kranskarlsintervention efter hjartstopp.

d. Styrgruppsmedlem for VASTA-studien (nationell, multicenter, RCT) som
undersoker tva lakemedelsstrategier under hjartlungraddning.

e. Huvudansvarig kursledare och examinator 2014-2018 fér medicine kandidater
vid studentvald kurs pa KI for ’Akut omhandertagande — Medicin”

f. Huvudansvarig kursledare och examinator 2014-pagaende for SK-kurs
"Akutmedicin och Medicinsk intensivvard”

g. Lararrepresentant 2015-2018 for Studentvalda kurser, KI Solna,

h. Ledamot i styrgruppen fér Svenska Hjartlungraddningsregistret

Referenser

Johan Herlitz, Professor i Kardiologi. Vardhogskolan i Boras. Mangarigt samarbete inom

registerbaserad forskning och kliniska interventionsstudier. Tel: 073-461 20 02.

Fabio, Silvio Taccone. Professor pd Erasme Universitetssjukhus i Bryssel. Mangarigt
samarbete inom ramen for flera RCT kliniska studier. Tel.+32 485 94 54 19.

Stefan James. Overlakare i Kardiologi vid Akademiska sjukhuset i Uppsala, Professor vid
Uppsala Universitet. Samarbete inom ramen for klinisk (RCT) och epidemiologisk forskning.
Tel. 070-594 44 04.

Andreas Lilieqvist, Klinisk chef, Overlakare, Sektionschef pa

Thoraxintensivvardsavdelning, Karolinska Sjukhuset. Tel. 08-5177 0000 (vx).



Signering av etikprovningsansokan

Grundansokan

Forskningshuvudman: Region Stockholm
Projekttitel: PRINCESS2 - En svenskledd randomiserad europeisk multicenterstudie for att
studera effekten av ultra-tidig kylbehandling vid hjartstopp

| och med att ansékan undertecknas intygar du som ar ansvarig forskare féljande:

« Att den information som ldmnas i ansékan om etikprévning och samtliga medfdljande
bilagor ar riktig och fullstandig.

o Att verksamhetsansvariga i samtliga medverkande verksamheter ar informerade om
forskningsprojektets innehall och utférande och att de har samtyckt till att delta i
studien.

o Att du sakerstallt att det i samtliga medverkande verksamheter finns resurser som
garanterar forskningspersonernas sakerhet och integritet vid genomférandet av den
forskning som beskrivs i ansdkan.

 Att du tagit del av Etikprévningsmyndighetens information om hantering av
personuppgifter pd myndighetens webbplats.

") Ansvarig forskare har signerat.
Signerat av PER NORDBERG (197104061457) 2022-04-28
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