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OHCA) ﬁl@f%’umﬂwﬁuﬁu%w%ug& (Advanced Cardiovascular Life Support: ACLS) 8814
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ABSTRACT

Background: In patients without-of-hospital cardiac arrest (OHCA) who
receive complete advanced cardiovascular life support (ACLS) for 20 minutes, the
decision of whether to continue or terminate resuscitation at the scene is difficult and
complicated. Current empirical evidence has not sufficiently clarified which tool to use
in identifying conditions unresponsive to resuscitation.

Objectives: To develop and validate a simple and reliable clinical scoring
system for identifying cardiopulmonary resuscitation (CPR) failure at the scene after 20
minutes of complete ACLS.

Materials and Methods: We collected data about adults with nontraumatic
OHCA who received ACLS for 20 minutes according to ACLS and CPR guidelines
between January 1, 2017, and December 31, 2024. To devise the clinical prognostic
scoring system, we used multiple logistic regression analysis and regression coefficients.

In validating this system, we utilized receiver operating characteristic (ROC) analysis and
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(@)

calculated the area under the curve. The cutoff point of the score was calculated
according to the Youden index.

Results: In 455 patients with OHCA, statistically significant prognostic factors
(p < 0.05) for CPR failure at the scene after 20 minutes of complete ACLS were
nonshockable cardiac rhythm (asystole; p < 0.001), unwitnessed cardiac arrest (p <
0.001), absence of pupillary response (p < 0.001), no use of advanced airway
management at the scene (p < 0.001), and no administration of drugs, such as
amiodarone (p = 0.020) and atropine (p = 0.002), at the scene during CPR. The clinical
score for predicting CPR failure had an area under the ROC curve of 0.832. A clinical
score of >9 indicated high risk for CPR failure.

Conclusion: Our scoring system will help emergency medical personnel

predict CPR failure at the scene of OHCA after 20 minutes of complete ACLS.
Keywords: Out-of-Hospital Emergency Care, Out-of-Hospital Cardiac Arrest, Out-of-

Hospital Heart Arrest, Return of Spontaneous Circulation, Emergency Medical

Service
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Factors associated with CPR Failure at the Scene 20 minutes after
fulfilled ACLS. (n = 455)

Univariable analyses for factors associated with CPR Failure at
the Scene 20 minutes after fulfilled ACLS. (n = 455)

Multivariable analyses for predictors of CPR Failure at the Scene
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cardiac arrest (OHCA) patients.
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Scene 20 minutes after fulfilled ACLS at Different Cut-off Points
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CPR Cardiopulmonary Resuscitation
OHCA Out-of-Hospital Cardiac Arrest

EMS Emergency Medical Services

ROSC Return of Spontaneous Circulation
AHA American Heart Association
AuROC Area Under the Receiver Operating

Characteristic

PAM Pre-Arrest Morbidity

PAR Prognosis After Resuscitation

MPI Modified PAM Index

IHCA In Hospital Cardiac Arrest

TOR Termination of Resuscitation

ACLS Advanced Cardiovascular Life Support
V-EMS Vajira Emergency Medical Service

ALS Advance Life Support

AED Automatic External Defibrillator
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Amzrlaveaduuenlsimeua (Out-of-hospital cardiac arrest: OHCA) Wun1y

3

sy o

a a o oA A A Aa v & Ao w I
Inpan@unansunndnaesdanisviuniiedismaetingUie Wulyymaunniiddauaziduy
awmddgvassidedinnilan’ lngaUAnmsalnilaneg 50-60 MesaUszyIng 100,000 518
TuansganisnsesugUinisel OHCA dwlvgjiinlugvajuasdgsegduauuinndy 350,000
| ° Fa o w = Na 1% A =
edeUludnnuiifiiissfevas 10 Nsentineenanlsameiuia warsevas 9 Wiluinduud
AN1ENSMNNUYBITEULUSEE AR (Favorable neurological outcome)® Tusitusninansdl
gufn1salegi 17-128 1gsiauseyIng 100,000 518 wag 21-29 $18saUsE¥INT 100,000 518
luniviee® dmsudsemalnenuindnsinissentin o eLAnWe (Return of spontaneous
circulation: ROSC) TugUae OHCA Ml@sUn15Y38NUAUTNIINTLUVUINMTNITUNNERNLAY
(Emergency medical services: EMS) ag#15ogay 25.6° 52UUNMTTIENUTBLANINTTIY The
Pan Asian Resuscitation Outcomes Study (PAROS) $1891U8051N1558A% 30 Uk U8 OHCA
nlasunisteiiupuinlag EMS Usswelneldnsinissentineanannlsenegiuia (Survival
to discharge) tigasauay 6° BefuaumaniuwimadnsveaiUie OHCA TANUUANATSTY
LUluwsiazusunvasusazysenalunivieiBeiie131nAuLanm 199093 UluunN1 AN
VUIAFIBENVBIUTEYINIIOTENMUA ToyadnuurugiuveUle lagianved19gaeadl
2ARINNIARRENYBYAYRIANUNYIUIATIUTZNOUMENIAUAUBNLIINETUALALSEUY EMS
waznsqualulsamenuia’ nsnavthendieiuAuin (Cardiopulmonary resuscitation: CPR)
gnisuthnldlul aa. 1960 dmTudre@ingUisaniduinganinngilangasudeunau®
[ [y < ° [y 1 A A o Y
wazgnituUTuUTunaeduwuimanasgudmiunmsieitupuinilanlagauiay
LsmrilawriaansgeLusni (American Heart Association: AHA) A1SNUNIUITIUNTTUOE S
< a ¢ a . . . L
Juszuuuasnsinseriafuny (Systematic review and Meta analysis) $1e1uiadevinuneg
(Prognostic Factors) Tentanisiia ROSC Tug{Uag OHCA Usznaunig Witnessed by Bystander
waeEnianvagaaulniilawsniuluaiin Shockable Rhythm'® dnsutladerinuienisiin
an11N15YNUVeITTUUUTEAMA (Favorable Neurological Outcome) Usgnaunag fUae

'
aa v

OHCA Mlumeneiiongtios gufidnvazadulniilawsniulugiia Shockable Rhythm
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anmzilangaduidaunuiiuamsiinugiudl (Witnessed Arrest) A5y uAudn
ARENNSNANLNIBNLALNNTUANILAUINETITEIN195DAINUTIBMABIINTLUVUS NN THNNE

ANl (Bystander CPR) wagszawiatunstieuAudnyay (Shorter Time to Cannulation)!

vaa o 44'

Tumensetudugifisnvazadulniiidlausniuduyiia Non- Shockable Rhythm iy
Asystole Rhythm m’;zﬂmﬁﬁgam%aLLag;:\Tﬁﬁﬂ’rw%aﬂ (Sepsis or Septic Shock) Aziden
Junsn (Acidosis) 1ulladuimuansdediawazanuaumailunisyin CPR!?
msfnwfeuninTenuIuwdUssiiiulemanisseniinvesUleilavgaiiuy
Tulsmenuagadulunngs 300% wazaanisaidnsaudnsalunisiin ROSC genin 2 i
Tuanunsalfiintuese’® wnddnilvaSdidivlanasnerenavaniaes MIUIToLANAENG
nswensafleniaiin ROSC niensssyanudumaiainnsgasiufudmiosindeya
Lifiganelunisnensainadnsvesiitae luefndnsimuedesiioiletiomdsunndly
n1sviunelen@dNnaI91nn1911 CPR Tuiﬁqwmmaﬁgﬂiﬁimamﬂuﬁaau%'u 1) Pre-Arrest
Morbidity (PAM) score gniiaunlng George et al.”® Usznausie 15 fauus dazuuudy 25
ATBUULARAILUTIAZLLU 0, 1, 3 ANUAIRU Q{Jmﬁ’ﬂwqmﬁuﬁﬁﬂmﬂm >8 YLAAANUALMAD
anlon1ani1359adInesnannlsanerutalaeida Area under the receiver operating
characteristic (ROC) 1¥11fiu 0.519'° 2) The Prognosis After Resuscitation (PAR) score §n

(¥ PAR @5199U21NNN5ILATIER Meta-analysis Usenaumisdanls 8 aalng

Wawnlag Ebel
uiazAaTiAZLIY 2 — 10 ALHLUAINLAIAU NTWUaNAEIAZIULERT LIz UlENAAAANLALMAY
lunssentiineenainlsameruia laganglugiiemlangamuniinziuy >8 avuuulngll

A1 Area under the ROC tm11U 0.564 3) The modified PAM index (MPI) AU IbaY

]

[

nnUszasd

WieAnwNssentisvaanmziilangawiudiam 32 5o suiuliimsiauieiadens 3 vl

) e

a

U%UUEQ@JW PAM score 1ng Dautzenberg!’ ANN1TANETLATDUTIEILART

nldlunshuiganudumailun1si CPR afrsdudmsuldluusundurgilanganuly
l5amg1u1a (In Hospital Cardiac Arrest: IHCA) wihtulaildgnesnuuuanlilddmsuuiun

OHCA F9HANULANAN9DE19UINAU IHCA®

(%
= = =

WWINIIRsgIU AHA atud 2020 wuziligfininuneteiulugieduauin

(Termination of Resuscitation: TOR) lnawuatlu 2 nsdluvsnnuszauresn1stisluaudn
1) dwFumstigiuaudnduiuguwugdiansaefinuneteulunsdIenuAuiniie
WnuanelUutlasung 3 Yeusenaunig 1) arrest was not witnessed by EMS providers or

first responder; 2) no ROSC obtained; 3) no shocks were delivered @usun158NUAUTN

Tug9 (Advanced Life support: ALS) wugilviaunsaginiunegiulunisyigluauin
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Tngligeshdaniuneuiadedunasiasuia 4 fadail 1) arrest was not witnessed;
2) no bystander CPR was provided; 3) no ROSC after full ALS care in the field; 4) no AED
shocks were delivered lng fulfilled ALS gnrinnualmlunisyin Advanced Cardiovascular
Life Support: ACLS 1unan 20wl ynlsiidunasidelatenilsiesinnsiinuasindeudie
fve OHCA ldsamunenunandmumnzas’ Jagtudsliiiedosloviunenadnsiusiue
somNdLIMAINTI CPR uanlssnetunalugtas OHCA fildiunns fulfilled ACLS Wunan
20 Wil Tneiaesilefastasyraininmsunmdanidunenlsmeuiadiviauiindiduiami i

HILUAUTN (CPR commander) Wy Wnanidunisunnd weruiansufuRanduludssine

s a

Aidaiaun iy Useinalne Alddunndnvaansanidueandfuiinis a aLinime

3

a

wanlsangruaibinisdedulainaglinstieiupuiinsdevieasyinnungienulunsyie
HuAUTN (Termination of resuscitation: TOR) Wudasenniianueguiniouaziluiandesiu
agunsnatefansdndulatedl’ matauiazuuunsadidnlunisssyauaumvaInn

nsteuAuTn o aiaeglugUlsilavgawiuuenlsameruiailasunis fulfilled ACLS

& A4 A A

Hunan 20 wiittanduedosflefidrednaulalunstmuadiandlunisyii CPR w gaiiaimg
TugUe OHCA

MheUHURNTUNdanzn1ndsng1uta (Vajira Emergency Medical Service:
V-EMS) pughnvgaansafsneiuia unninerdewifiunsissisduimmdilaunieuinig
msunndgnaulsuingd 1990 11 lsuuilumsussiuiliEnssuuEnismisumdanidy
yosngunmsmnuastagsiunss LT asuardimsnngudesia ngamwasLAs fufileou 1
fifty EMS adlsmenunadguazienuiavan 6 wisdiiufifuingeunnmit 50 mansilawns
wardsuaudssrmulufiuiiiananainnd’ 500,000 118° Mseenufsinislunspuagiae
i langaduuenlsangiuiadiu V-EMS 98U5enausisuaaInssIuig 4 au Usenausiy
paramedics %138 ENP shwthilldumthyaufoRnisuagsiminidu CPR commander
wagntinauaN@uNsunme (emergency medical technicians: EMT) 97131 3 AU Tnesuauil
%ﬁmﬁﬁﬁﬁﬂ’usawmmagmﬁuiumsaanﬂﬁﬁ’ﬁmil,wiam%y’q paramedics %38 ENP agUfjUReu
el off-line waz on-line medical protocol meldddsvaammdnymanignidu Tunsgua
Fvin OHCA aglduumsufuaniduannaves AHA guidelines 2020 Tagymanns V-EMS nnay

NIUNSBUSY ACLS
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2.1 nsilSeuigufandsvinuienienain PAM, PAR, MPI Score f

M5297 2.1 PAM. PAR, MPI Score

UNNA 2

Variable PAM PAR MPI

Cancer 3 2

Metastatic 10

Non-metastatic 3
Sepsis (on admission) 1 5 1
Homebound 3 5 2
Pneumonia (on admission) 3 3 2
Creatinine

Over 220 mmol/L 3 2

Over 130 mmol/l 3
Age over 70 2 1
Acute myocardial infarction 1 -2

First 2 days 0

After day 2 1
Hypotension (<90 mmHg systolic) 3 3
Heart failure 1 1
Angina pectoris 1 1
Gallop rhythm 1 1
Oliguria 1 1
Assisted ventilation 1 1
Coma 1 1
Acute stroke 1 2
Cirrhosis 1
Dementia 2
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2.2 mswSeurigunanisanen PAM, PAR, MPI Score

A15197 2.2 A1sSeuLiguNan1sAnen PAM, PAR, MPI Score

Study Score Sensitivity Specificity NPV PPV AUC
Ebell et al.”® PAM >8 100 (98.50-100) 2.70 (1.40-4.80) 100 (71.50-100) 38.4 (34.70-42.30) 0.52%
PAR >8 97.60 (94.80-99.10) 30.60 (26.20-35.40) 95.4 (90.30-98.3) 46.10 (41.80-50.50) 0.56*
Ohlsson et al.”? PAM >10 98.30 (90.80-100) 10.50 (6.80-15.20) 96.00 (79.60-99.90) | 21.80 (16.90-27.20) | 0.72(0.65-0.79)
PAR >7 96.60 (88.10-99.60) 10.90 (7.20-15.70) 92.60 (75.70-99.10) | 21.50 (16.70-27.00) 0.60 (0.53-0.67)
Bowker et al.”’ PAM >6 100 (87.70-100) 19.90 (15.00-25.60) 100 (92.50-100) 12.90 (8.70-18.10) 0.56 (0.54-0.59)
PAR >7 100 (87.70-100) 28.80 (23.10-35.00) 100 (94.70-100) 14.30 (9.70-20.00) 0.57 (0.55-0.60)
MPI >6 100 (87.70-100) 22.50 (17.30-28.30) 100 (93.30-100) 13.30 (9.00-18.60) 0.61 (0.59-0.64)
O’Keeffe et al.”? PAM >8 100 (86.30-100) 2.00 (0.60-4.50) 100 (47.80-100) 9.10 (6.00-13.20) 0.74%
PAR >5 100 (86.30-100) 22.80 (17.80-28.40) 100 (93.90-100) 11.10 (7.30-16.00) 0.67*
Cohn et al.”? PAM >8 100 (92.00-100) 25.00 (12.70-41.20) 100 (69.20-100) 59.50 (47.40-70.40) 0.63 (0.56-0.69)
George et al.”” PAM >8 100 (89.70-100) 22.60 (15.10-31.80) 100 (85.80-100) 29.30 (21.20-38.50) | 0.61(0.57-0.65)
Limpawattana et al.”* PAM=6 0.62(0.51-0.73)
PAR (n/a) 0.60 (0.49-0.71)
MPI =5 0.63 (0.52-0.73)

* AUC No report 95% Confidence Interval
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2.3 gawdsndutladudusfidanasianinuduiiainisin CPR

A1599 2.3 Wsuisudnusiidutladedeaidinanonnuduainisyin CPR

Ohlsson et al.?° Pramono et al.'?
Factors
OR (95% Cl) OR (95% ClI)
Age (years) 1.03 (1.00-1.04)
Asystole 9.41 (4.94-17.92) 7.83 (1.16-52.76)
Malignancy 13.56 (1.83-100.60)
STEMI 0.30 (0.18-0.77)

PINNMTNUIINISTIUNITUAS 8BNS 3 alln Ao PAM PAR wag MPI wuin Tlwengas

'
=

Magtanldlunisnensalauaumainnnnsyin CPR wenlsaneuiatugUag OHCA 1i843n

(%
Y

4 3 wiesdioldfulsiitlamsuiuvlulsmeuaningu uee 3 wdesdietgninluldSanadns
ATLALYIAINMITEATIneenNsaneualilagnesnwuuinlilddmsuuiun OHCA gl
anuuanAfunngilavgasiululsmenia wagannsmumnssunstadoiidaasie
ANAULUEIINNTTYIN CPR WU1d 4 preditors Usznaunie age, asystole, malignancy, STEMI
Fafus malignancy fu STEMI ldanunsariudeyaldainudunuenlsmetuiaiiesnin

Wun1sidadelsadeanunsavintatannzlulsansuiawintu
2.4 wumansgulunisgAnistienuAuTnTugs

Arrest not witnessed
No bystander CPR
No return of spontaneous circulation (before transport)
No shock was delivered (before transport)

l l

If all criteria are present, If any criteria are missing,
consider termination continue resuscitation
of resuscitation and transport

© 2020 American Heart Association

a a =T = 1 o ) | a va ¢
AN 2.1 LLu’JVﬂ\‘ﬁJ’Wﬁiquﬂ‘LUﬂqﬁqmﬂ'ﬁsfnEJV\IU@U?IWTUQQIU@W@@’]%?UWU?EJ‘UQ‘UG]ﬂ']iLLWV]EJ

TJuga (ALS termination-of-resuscitation rule for adult OHCAY’
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LIMaasgIudmsunshisNuAugnlanlaganaulsaialauisangeiEng

Y a o

(American Heart Association: AHA)? kugzilafnisvin CPR lalaglifasndaudgunds

]

£
a

A0UNEIUalABALABULI0IAUTENOU 4 Yasell (1) unwitnessed arrest (2) no bystander
CPR (3) no ROSC after full ALS care in the field (4) no AED shocks were delivered’
aunANLNNELYMansaniduuenlsmeIUIawiNEnszeLusnT (The National Association of
EMS Physicians: NAEMSP) wugihinanansngimnamengnilunisiisitufuindugdslugiae
silaveauuitldsumsiindugemmuwuamanaegiu ACLS udeshadugtuuuegnaies 20 wil
Jauuztiriannsogildlugasilangauuenismenaiibinevaussdenistasufuin

Tuge®
Y

2.5 AINaAY

ANHAUMEINNTYIBHUALIN 24 YaLiAMgVAIINNISNANTanYILTUALAN
Jugaluiian 20 undl (CPR Failure at the Scene 20 minutes after fulfilled ACLS) 11884
nsgUaglaill ROSC #839InN1591 CPR M1uuInie ACLS Tneisusuiiuianannnisdudasy

i OHCA Tneypannsnsummdqnidy (First Medical Contract: FMC) auiianandi 20 w1l

Ref. code: 25676611302024TIL
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ad a o
20N15198
3.1 JUUUNISIY

= Id Ay a '3 . [ 14 o/ [
msAnwidugULuunuITelanensal (Prognostic research) lnaiiudeyadounas
AdreilangaiuuenlsameruianlasunisirsupudnduadlaenireyfuRnsunmdaniy

PNIVINGTUNE AEUINNEFNARNSITINYIUIA RTINS WINUNTIDIY U WA 2560 — 2567

3.1.1 fuusivinisAne

1. ﬁaLLUiﬁugﬁuﬁﬂw (Patient characteristics) lawn age, gender,
co-morbidity, location type, cause of arrest, first arrest rhythm, witnessed arrest, pupils
response, bystander CPR, bystander AED application

2. fawdsiuianvesaufuifnisnisunndandu (EMS times) lauwn
response times

3. fuUsumsshwvesnuf UAnsnsunmdanidu (EMS treatment)
laun pre-hospital defibrillation, pre-hospital advanced airway management, pre-hospital
drugs during CPR

HadWSN15ANE (Outcome) Ae Auwaranmstaeiiufudn o yauiamg
ndrnmananthendieiiufuindugaiuna 20 uiit lufthewlangaduuenlsmeuia

CPR Failure at the Scene 20 minutes after fulfilled ACLS = f(Patient
characteristics + EMS times + EMS treatment)

4. CPR Failure at the Scene 20 minutes after fulfilled ACLS = flage +
gender + co-morbidity + location type + cause of arrest + first arrest rhythm + witnessed
arrest + pre-hospital pupils response + bystander CPR + bystander AED application +
response time + pre-hospital defibrillation + pre-hospital advanced airway management +

pre-hospital drugs during CPR)

Ref. code: 25676611302024TIL
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3.2 ANWAILVBIR29819USLVINTNNINISANEI

3.2.1 Uszensidnvidng (Domain)

Adreiilaneadunenlsmeiuianlasunistienuudntugaduna

20 1% anuuInaN Y uAuingsdmsudve) (Advanced Cardiovascular Life Support:

ACLS) Nlasunstieinaslaening U JURNISLNNERNIZNINTINGIVIA ALSUNNYAIENS

IINYIVNA UUNINYIFEUINUNTIEINY

3.2.2 nasinnsaadendszrnsitinanetinsaunisiveg (Eligible Criteria)

1l

N3 ACLS

2.
8,

Aureiilangaiuuenlsaing1uIanlaTunmsdeuAuIneILwINg

918N 18 T

lasun1stasvdelne g U URNSUNNELanIEnIndsneIuia

3.2.3 nauein1santaanUssunnsitnungaannisiae (Exclusion Criteria)

1.
2.
3.

AUaenil ROSC nely 20 Wil
Poyaldasu Lufinstuiindeyanistienumun

v A Yo a I a aa v = Y Y a
QUUSWI@iUﬂWiUiSL@JU’NLﬁ‘EJ“U'](51LL@'JIWEJﬂ’]i@\‘i@T]@JLﬁuf\ﬂﬂﬂ’]‘iﬂuﬁmll

MlgiaumsyinisEeluAuTn

4.

5
6.
-

AUENUasYIeImae®in vsed1ds DNR
Adreninngilanganuildlaiin o 9aiiaume
Linsuseesiiain1svin CPR laedid EMS

Adrenineilaveasiugy (Re-Arrest)

Ref. code: 25676611302024TIL



3.3 YUABUNITNIIY

Adult non-traumatic OHCA with aged > 18 years old
received fulfilled 20 minutes according to ACLS
guidelines, assisted by V-EMS CLS medical services form
January 2017 to December 2024

11

Excluded

+ ROSC within 20 minutes

¢ Incomplete data

¢ Death betore arrival

+ DNR order

+ Cardiac arrest during transfer
¢ Re-arrest

* Unknow EMS-CPR duration

+ Patient characteristics
+ EMS times
+ EMS treatment

l

CPR Failure at the Scene 20 minutes

AT 3.1 WHUNNLENSI0NTSALEUNNSI98 (Protocol Flow Chart)

AUeilaneavuuenlsimeiuianlnsunstiewmislagviieuduRnisunnd

LNIENINTINGIUIE AUSENNYANFASITINGIUIE UPINSIF8WINUNITI5I Teedinnsane

HuAuTntugaduaan 20 WAl auwuIvng ACLS Tnedayanugiuresithe Jayanuiian

YosyauURnsnmsunvdanidu deyanunissnuvesinufiAnismsunvdanidu wazdoya

HaansveInsinyargniufinadluwuuduinmsuf URuusmsmsunndaniau (Emergency

Medical Record Form) wagiuutufinnnsyigiuAuindugs (CPR Record Form)

3.4 YUINAIBEIS

NsANYIFULUUIIWIIEGanenTal (Prognostic research) g UszasAtiven

JadunennsnlauduvaiaInn st IsuALTn o RAMAARINNITNANTNENY I UALTN

Tugaduaan 20 wil lugdUaeilaneauuenlsmeiuialagldnisinssinnuannes

wyiladadin (Multiple logistic regression analysis) N15MuuAvUIARI8g19tuNISAN Y

Tonsuszanumaunieg1eaiglusunsy Stata version 17.0 (StataCorp, College Station,

Ref. code: 25676611302024TIL
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TX, USA) Tneld@ds pmsampsize -- Calculates the minimum sample size required for
developing a multivariable prediction model Tng91389adAN19LAAAIIUANLNAIIN
mteiuAuin o Rawendmnnsnantendieiufuindugaduna 20 wif Tutae
slavgaduuenlsmenuanndoyadieilangawuuenlsmeuadildsunisiiesiuiuin
%"’uajﬂmawhwﬁﬁ’amiLmea‘Lawwwm%ﬁwmma AEWIVEANARSITINGIUIA UMINEEE
ufiunedsy Seunds 3 U wut fnafneudumaiannstaeiiududn w geiiamg
ndranmananthentisufuindugaduna 20 wift lufthemlagaduuenlsmetuna
$owaz 47.26 uaziitadoneinsal Usnoude 1) fuUsiugiugtae (Patient characteristics)
TAwA age, gender, co-morbidity, location type, cause of arrest, first arrest rhythm, witnessed
arrest, pupils response, bystander CPR, AED application §112u 10 @auUs 2) Auusaiu
NaveIYAUURNIINISUNNERNLAY (EMS times) laln response times 41u3u 1 f9uU3
3) fwdsaunissnwvesnufuRnisnisunnganidu (EMS treatment) oA pre-hospital
defibrillation, pre-hospital advanced airway management, pre-hospital drugs during
CPR $1u7u 3 fuUs TaudIuausiedu 14 dauus wagfmuad Costatistic vasaunslunis
nensaiaNdmaIINNTeiuALin o gaAamerdnmananthentaelufudndy
gafunan 20 w1t Tudthelangaduuenlsme1uiai 0.8 aunsadualsia Rsquare
Wiy 0.2611 MsdanmunFngadeTsunsy Stata version 17.0 fseaundeadsil

'
[

ANda: pmsampsize, type(b) cstatistic(0.80) parameters(14) prevalence(0.4726)

. pmsampsize, type(b) cstatistic(0.80) parameters(l4) prevalence(0.4726)
Given C-statistic = .8 & prevalence = .4726
Cox-Snell R-sq = 0.2611
NB: Assuming 0.05 acceptable difference in apparent & adjusted R-squared
NB: Assuming 0.05 margin of error in estimation of intercept
NB: Events per Predictor Parameter (EPP) assumes prevalence = .4726
Samp_size Shrinkage Parameter CS_Rsq Max_Rsq Nag_Rsq EPP
Criteria 1 409 .9 14 .2611 .749 .349 13.81
Criteria 2 315 .875 14 .2611 .749 .349 10.63
Criteria 3 384 - 14 .2611 -749 -349 12.96
Final SS 409 .9 14 .2611 .749 .349 13.81
Minimum sample size required for new model development based on user inputs = 409,
with 194 events (assuming an outcome prevalence = .4726), and an EPP = 13.81
Criteria 1 - small overfitting defined as expected shrinkage of predictor effects by 10% or Tless
Criteria 2 - small absolute difference in model's apparent and adjusted Nagelkerke's R-squared
Criteria 3 - precise estimation of the average outcome risk in the population

AT 3.2 HUANLEASISNSAUINIUNIAF08 9 lag gl USHASU STATA version 17.0

Ref. code: 25676611302024TIL
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Yuadieg1nlnannsAwInladuuiegtlidesndt 409 au uazlausu
dinvuadegsiedesiuanulinsuiiuanysalvesteyaiosas 10 MnnsAnalaely
gnsuSurneieg (n = 409 / (1-0.10)) Wduiuiegne 455 A Astusinnuauinafiegns

Y 1

Mg UiemilavgawiuuenlsmeTuaimue i ana TR NN NMSAREeNA I8 e

o
A A v

TnensfinwiliiuteyadeundilemilavgaduuenismenuiailasunisdeiuAudndugs

Y

[

LgnugUJURANITUWINNELANIENINTINGIVIA AMSLINNEAIAATITINGIUIE UN1INYIEE

PINUNTISIY U W.A. 2560 — 2567

3.5 maiusiusudoya

1. mumuaAdeifinsinuiaiedleildiunelonadumaiainnisin CPR
TugUagilangaiiu

2. @319 protocol flow chart uagiuutuiindaya (case record form) Aauuuyng
lenansenadadielflunmsiiudeya

3. @euwuuiauslaiumsiteriedureiumsinsansiessaunAdelumyud
ANTLNNGANENT UNINYIFUTTTUAIANT UAZANTLNNGAERTITINGIVIA UMINGIFY
WIUNTBINY

4. mondsleumsiusessiessaunsidondy Budewenisiifedoyariaely
fidnusnsnisunndgnidunazaisisuss AuzuneAansI3sneIuia unine1de
WITUNTDINY

5. viimsiiudeyantukuuduiindayanisufiRauuinisnisunvdaniiu
(emergency medical record form) LLazLLUUﬂ’uﬁﬂmsszhsJﬁuﬁu%w%uqa (CPR record form)

6. Amdennauuszansietnsiaziiudoyalneiquautinsmaunusidadi
warlaifinnuautfassuinasidneen fusiuil 1 unau we. 2560 - 31 SuTAu W 2567

7. ivdeyanuuuutuiindeya (case record form) aslulusunsy Microsoft
Excel 2021

8. ihfayanliulinsgideyanivaiinlagldlusunsy STATA version 17.0

Ref. code: 25676611302024TIL
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3.6 MTIATENdayaneaia

auanuan vz lULasANaNYEN AT TN veINgUAI0E1 AT I LAY

e

1.
FITUNANIAN IR EAD AT INTIUUT (Descriptive statistics) Insuuadu 2 du audssian
vostayadsil

1.1 Jeyalenanimn FIBUFIENNTRINLIIA AL LAZ S DAY
1.2 deayadelTunu Meufeataduardiudoiuuuinsgiu vie
AdiseguLarAidenlelng auANumIIzaLveIlays

2. MylnsdtadengnsaianudumarninnisdisiuAudn o 9aiinmg
ndsnmananthentisiuAuindugadunat 20 wit lufiae OHCAldNT s gsinuy
FauUsiAes (Univariable analysis) LLazmﬁmiwﬁwanﬁaLLUi (Multivariable analysis)
AIENITIATIERANUDADENYLATARN (Multiple logistic regression analysis) 5184 UA
AnduUssananisanaes (Regression coefficient) A Odds Ratio (OR) wazdaemnudasiy
fi¥oray 95 (95% Confidence interval) Wnensad1ssuuuldiznsdndonsuUswuunesnds
(Backward elimination) finnsamidaudsifianuduiusfumnudumananmsdieiiufudn

a gaiamanaanInnisnantendlsiufuindugudwaat 20 wil lugdse OHCA 910

'
[y v o w aaa

N193LAT1ZYLUUAILUSLALY (Univariable analysis) ﬁﬁﬁzmuuaaWﬂmwwaaamwszﬁu 0.2
(p-value < 0.2) indaseiluiuuy wdadndensulsdaseilifiruduiusoonaniawuy
flazfuusaindinsmaaeuias (Wald Test) nosunaantavesannsiildden R? waz
Hosmer-Lemeshow goodness-of-fit test wagltn1531AS1E1 Receiver operating characteristic
(ROC) 51891uiuilélas (Area under the ROC curve, AUROC) WagANANILTasTUR 95%
(95% confidence interval) ntuszihAduUsyavsnisanaes (Regression coefficient)
flFandnuvanadrsaunisvhuneaudumaininnstasiuiuin w adameudsann
mnanthendeitufuindugadunan 20 it Tugths OHACA

3. n1sATIdaUANLNUgIN1elU (Internal Validation) vesaun1svinung
aduwanmItsiududn o yRamndnmsnanthentisufuindugaduna
20 Wil TugUe OHCA Tuduaaaudfnisdnuun (Discrimination) 1¥n153LAT1¥1 Receiver
operating characteristic (ROC) s1eMudeAfuTlEIA (Area under the ROC curve, AUROC)
lpgiasandenynfinAzwuEIN Youden's index sneumeAAila (sensitivity) A3113LW1Y
(specificity) A1AAYITUIBUBINALIN (positive predictive value, PPV) A1ANAYIUNEUDINAAY

(negative predictive value, NPV) A1 Positive likelihood ratio (LR+) A1 Negative likelihood

Ref. code: 25676611302024TIL
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ratio (LR-) wieutasmnuidesiuiifenay 95 (95% confidence interval) uagmsIvaeunaias
AN (Calibration) TesAzuL (Risk score) uNgAAEIVMAIIINAITIETUALTY
u iinmandsannisnantiendisuAudndugadunat 20 unit Tuguae oHca 14
Regression calibration A18733 Bootstrap Methods $1891UA2Y Calibration plot
neasgidoyatanualilusunsunoufinmesdnsagy Stata version 17.0

(StataCorp, College Station, TX, USA) ImsJﬁmumﬁf&ﬁﬁmmaaﬁaﬁisﬁu 0.05
3.7 N1SNAITUIRIYSITUNITAY

qumﬁ%’aﬁiﬁmumsﬁmsmmﬂﬂmzauﬂﬁumiﬁaﬁﬁmmﬁiiﬂuﬂu
AIZLNNEAERS UNINeTSesITumans nilsdesusenandl 055/2568 salasanis MTU-
FC-ES-0-007/68 Sufisuses 14/03/2568 ilssnniimaiiudeyaiismiefiinsurmelames
ABINYIVNA ANEUNNEAMEANTITTNETUIE UnInedeufiunsissns Tasinsiased e
NSRINTUILALDBNLENEITSUTOIALAMENTTUAITISEFITUNITINEIUAY AMTULNNEAIENS

WWINYIUIA WA INY1AEUITUNTITINT 1aNLATINTT 002/68 E JuNsUsed 18/02/2568

Ref. code: 25676611302024TIL
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una 4

NANISANEI

¥ '
A & A

N1sANYUTaneINTal (Prognostic research) HilinguszasAltoasanzuuunig

al

AANNTUNTTTEUAMUAUMAIINNITTIHUAUTN B4 ALAALUAN 20 WITT 1E91NTIINISYe

HuAudnduaslugdUiglug nlinneilangasuuanlsmeiuia IgUieNnsamiunae

N13AANTUNI 455 AU AsFUNNT 4.1

Adult non-traumatic OHCA with aged > 18 years old
received fulfilled 20 minutes according to ACLS
guidelines, assisted by V-EMS CLS medical services form
January 2017 to December 2024 (n= 820)

Excluded (n= 365)

¢ ROSC within 20 minutes (n= 113)

+ Incomplete data (n= 96)

+ Death before arrival (n= 70)

+ DNR order (n= 52)

+ Cardiac arrest during transfer (n= 30)
+ Re-arrest (n=4)

Eligible Patients (n= 455)
v

h 4 v

Patients with CPR Failure at the Scene Patients with non-CPR Failure at the Scene
20 minutes (n=313) 20 minutes (n= 142)

Al 4.1 Study flow

mMyisenladenduiusiunsiarnuaumvainnnsdIsiuAuIn o Iafame
#1 20 wiiarINihMIPIeiuAuInTugduUemlavganuuenl smeUIanIENNTIATIER
191810 (Crude analysis) lngn1siuseufiguanuuand1aseninengugieilangaisu
o 1% A A a - N W o |
WANLSINYTUIANIAIUALLYAIINNTPIEAUAUTN 0 IAAAUAT 20 UNTINRIIINTINN1TYIL
& AN I Y v @ v o o & = T T
WuAuIntuasiunguUieilaveasuuenlsinguaniaudsInNATIe LA o

LA 20 WiinaeanyimshigiuAundugs Suunmudadenanisfinvinuin Jade

9

_ o

NFURUSAUNI9ANAINANMAIINNTYIENUAUTN o ALAAWMAT 20 WHindeaInIin

n1seiuAuintuglugUleimilangaiuuenlsimeiuia InenuladeiugiugUae (Patient

Ref. code: 25676611302024TIL



17

characteristics) Uadeinunatvesyaufufinisnmsunndanidu (EMS times) Jadeamunissnu
YoYU UANITNITUNNERNAY (EMS treatment) NdanuwansnsiuseninanguyUlieiila

<

ngauuenlsmeuanlauaumaiungug e lavgainuuenlsane 1wianiiaiug1isa

[%
A A Y 1 o

nmsteitufudn o guiamei 20 uiindsanhnmsteiuAuindugs egnsditfoddy
9adid (p-value <0.05) laudene lspnmaiumely anvnvesnsiiniilangady (Cause
of arrest) FamsmsduvesialausniinsranuidieSudunisdieliuduTn (First arrest rhythm)
n1sEgwuLimanIsalialangawiu (Witnessed arrest) N15MaUaL0390911UAT (Pupils
response) MstasiuAuTWlnswuuvnMSal (Bystander CPR) mslieiasnszgnialalytiin
SludAlaegnuitumnnisal (Bystander AED application) sreiaiauAsuliwmmauianan
U URnssunmdgnidusiiAsmevidefieftae (Response time) msnszanialaseluiin
(Pre-hospital defibrillation) msé’f@msmmﬁuma%sﬁy’uqq (Pre-hospital advanced airway
management) L.Law’n?'iQ’ﬂ’gEJ"L@T%’UMGUmzﬁlﬁ%um?zhaﬁuﬁu%wuaﬂimwmma (Pre-hospital
drugs during CPR) laun Adrenaline Amiodarone wag Atropine I@aﬁﬂfjmﬂﬂ’wﬁﬂﬁmqmﬁu
uenlsswguraidamdumariunguitieilavgaiuuenlsmeuiaiiaudisaain
staeuAudn o eauiamad 20 widivdsnyiinsteiiuAuindugediengaie 65.19 +
18.41 U uaz 60.90 = 20.64 U auandiu (p-value = 0.027) F19@1gunnnivmsewinfiu 65 U
Fouaz 56.2 ag 43 nuanu (pvalue = 0.009) lspmaiuvnela Sosas 5.4 uaz 0.7 MUAGU
(p-value = 0.017) @nunvaINSiATlanEAU (Cause of arrest) 31NTEUUNILAUMELA
(Respiratory) Sowag 58.8 Lag 46.5 AuUa1AU (p-value = 0.04) FIMITNITLAUVDIRILD
LsndinsranuiloBudunistaeiufudn (First arrest rhythm) §e Asystole ¥ogaz 79.9
uay 42.3 MUAWU (p-value <0.001) Msfigwuiiumnnisaimilavigawiu (Witnessed arrest)
Touaz 28.4 uay 68.3 AUAWIU (p-value <0.001) NMIMBUAUBIUDIINUAT (Pupils response)
Yovay 4.8 uay 26.8 MuAIAU (p-value <0.001) n1streHuAuTnlasgwuifiumgnisal
(Bystander CPR) Sovay 40.6 ay 61.3 aua1au (p-value <0.001) mﬂ%méaamzaﬂﬁﬂa
TihdmludAlaenuiiumnnsal (Bystander AED application) Sewaz 6.1 uag 16.9 audwiu
(p-value <0.001) szaznméﬁu’aLwi%’uLL@’]’&mmuﬁmmﬁﬁqmuﬁﬁamsﬂfl'ﬁLmeii.gﬂLauﬁaﬁLﬁmLwa
v3efagUan (Response time) 188y 13.21 + 6.85 W17l uAg 11.52 + 5.69 Uil Aua iy
(p-value = 0.006) Mmansganiatameliln (Pre-hospital defibrillation) Seeay 12.1 uay 35.2
AUAY (p-value <0.001) ma%’mﬂﬁmmﬁumﬂwﬁu’uqq (Pre-hospital advanced airway
management) senstaviadismela (Endotracheal tube) Sesay 80.5 Lag 95.8 MUEINU

(p-value <0.001) wageigUaelasulurnenlasumsyieufugnuenlsmetuna (Pre-hospital

Ref. code: 25676611302024TIL
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drugs during CPR) lawn Adrenaline So8ag 86.3 way 97.2 Mua1au (p-value <0.001)

Amiodarone Fowag 6.7 Waz 24.7 mua1nu (p-value <0.001) ag Atropine 50uaz 1 uay 7.8

AUERU (p-value <0.001) (971971 4.1)

mi’m‘ﬁ 4.1 Factors associated with CPR Failure at the Scene 20 minutes after fulfilled

ACLS. (n = 455)

CPR Failure at the Scene 20 minutes
Factors Yes No p-value
(n =313) (n =142)

Gender
Male 199 (63.6) | 97 (68.3) | 0.327°
Fermale 114 (36.4) a5 (31.7)

Age (years) 65.19 + 18.41 60.90 + 20.64 0.027"
<65 137 | @38 | 81 | (57.0) | 0009°
>65 176 (56.2) 61 (43.0)

Co-morbidity 170 (54.3) 89 (62.7) | 0.095°
Hypertension 108 (34.5) 57 (40.1) | 0.247°
Diabetes mellitus 102 (32.6) 44 (31.0) | 0.734°
Coronary heart disease 45 (14.4) 25 (17.6) | 0.376°
Dyslipidemia 24 (7.7) 18 (12.7) | 0.087°
Renal diseases 22 (7.0) 12 (8.5) | 0.593°
Cancer 22 (7.0) 7 (4.9) | 0.396°
Respiratory disease 17 (5.4) 1 (0.7) 0.017°
Stroke 4 (1.3) 1 (0.7) | 1.000°
Other 26 (8.3) 19 (13.4) | 0.093°

Location type
Non-public 223 (71.2) 94 (66.2) | 0.278°
Public 90 (28.8) 48 (33.8)

Ref. code: 25676611302024TIL
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mi’m‘ﬁ' 4.1 Factors associated with CPR Failure at the Scene 20 minutes after fulfilled

ACLS. (#19)
CPR Failure at the Scene 20 minutes
Factors Yes No p-value
(n = 313) (n = 142)
Cause of arrest
Respiratory 184 (58.8) 66 (46.5) | 0.040°
Cardiac aetiology 72 (23.0) a6 (32.4)
Other 57 (18.2) 30 (21.1)
First arrest rhythm
Asystole 250 (79.9) 60 (42.3) | <0.001°
Ventricular fibrillation 35 (11.2) a5 (31.7)
PEA 28 (8.9) 37 (26.1)
Witnessed arrest
No 224 (71.6) | 45 (31.7) | <0.001°
Yes 89 (28.4) o7 (68.3)
Pupils response
No 298 (95.2) | 104 | (73.2) | <0.001°
Yes 15 (4.8) 38 (26.8)
Bystander CPR
No 186 (59.4) 55 (38.7) | <0.001°
Yes 127 (40.6) 87 (61.3)
Bystander AED application
No 294 (93.9) | 118 | (83.1) | <0.001°
Yes 19 (6.1) 24 (16.9)
Response time (min) 13.21 + 6.85 11.52 + 5.69 0.006"
<8 66 21.1) | 31 (21.8) | 0.857°
>8 247 (78.9) 111 (78.2)

Ref. code: 25676611302024TIL
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mi’m‘ﬁ' 4.1 Factors associated with CPR Failure at the Scene 20 minutes after fulfilled

ACLS. (#19)
CPR Failure at the Scene 20 minutes
Factors Yes No p-value
(n = 313) (n =142)
Pre-hospital defibrillation
No 275 87.9) | 92 (64.8) | <0.001°
Yes 38 (12.1) 50 (35.2)
Pre-hospital advanced airway
management
No 59 (18.8) 5 (3.5) | <0.001°
Endotracheal Tube 252 (80.5) 136 (95.8)
Laryngeal Mask Airway 2 (0.6) 1 (0.7
Pre-hospital drugs during CPR
Adrenaline
No 43 (13.7) 4 (2.8) | <0.001°
Yes 270 (86.3) 138 (97.2)
Sodium bicarbonate
No 234 (74.8) 99 (69.7) | 0.261°
Yes 79 (25.2) 43 (30.3)
Amiodarone
No 292 (93.3) | 107 | (75.4) | <0.001°
Yes 21 (6.7) 35 (24.7)
Calcium gluconate
No 281 (89.8) | 122 | (85.9) | 0.230°
Yes 32 (10.2) 20 (14.1)
Glucose
No 292 (933) | 132 | (93.0) | 0.896°
Yes 21 (6.7) 10 (7.0)

Ref. code: 25676611302024TIL
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mi’m‘ﬁ' 4.1 Factors associated with CPR Failure at the Scene 20 minutes after fulfilled

ACLS. (»8)

CPR Failure at the Scene 20 minutes
Factors Yes No p-value
(n = 313) (n = 142)
Atropine
No 310 (99.0) | 131 | (92.3) | <0.001°
Yes 3 (1.0) 11 (7.8)

Data are presented as number (%), mean + standard deviation or median (interquartile range).

P-value corresponds to fIndependent samples t-test,*Chi-square test or *Fisher’s exact test.

v 6

MR NFUiUS U SARAMUANIMAIINNTYWNUALTN 1 gaLinwe

a ] L o 1 -&j A A (X Y LY e v a L4
#1 20 Wit vidnihmsteitupngntugsugdiemlangawuuenlsmeuiamensias e

WUUAUSIAEY (Univariable analysis) lagldnisitasiziannuannssladafnesisite (Simple

(Y s

logistic regression analysis) Nan15@nwINUIN JaduNduiusAun1siAnANALLIAIRIN

nsteuAuTn a gaiamei 20 wiivdsnvhnmsteiiuiundugduiisilangai
UONLTINYIUD 98 WUTLEIRYVNEDA (p-value <0.05) lkn Age (265 years; Crude OR = 1.71,
95%Cl: 1.14 - 2.55, p-value = 0.009) Respiratory disease (Crude OR = 8.1, 95%Cl: 1.07 - 61.46,
p-value = 0.043) Cause of arrest (Respiratory; Crude OR = 1.78, 95%Cl: 1.12 - 2.83,
p-value = 0.015) First arrest rhythm (Asystole; Crude OR = 5.51, 95%Cl: 3.13 - 9.70,

p-value <0.001) Witnessed arrest (Crude OR = 5.43, 95%Cl: 3.53 - 8.34, p-value <0.001)

Pupils response (Crude OR = 7.26, 95%Cl: 3.84 - 13.74, p-value <0.001) Bystander CPR
(Crude OR = 2.32, 95%Cl: 1.54 - 3.48, p-value <0.001) Bystander AED application
(Crude OR = 3.15, 95%Cl: 1.66 - 5.96, p-value <0.001) Pre-hospital defibrillation
(Crude OR = 3.93, 95%Cl: 2.43 - 6.38, p-value <0.001) Pre-hospital advanced airway
management (Crude OR = 6.36, 95%Cl: 2.50 - 16.23, p-value <0.001) ¥ Pre-hospital
drugs during CPR Tawn Adrenaline (Crude OR = 5.49, 95%Cl: 1.93 - 15.62, p-value = 0.001)
Amiodarone (Crude OR = 4.55, 95%Cl: 2.53 - 8.16, p-value <0.001) ua ¢ Atropine
(Crude OR = 8.68, 95%Cl: 2.38 - 31.61, p-value = 0.001) (57971 4.2)

Ref. code: 25676611302024TIL
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m157197 4.2 Univariable analyses for factors associated with CPR Failure at the Scene

20 minutes after fulfilled ACLS. (n = 455)

Univariable analysis
AUROC
Factors p-
B Crude OR (95%ClI) (95% CI)
value
Gender
Male 0.000 | 1.00 | Reference
Female 0.211 | 1.23 |(0.81-1.88) | 0.327 | 0.52{(0.48, 0.57)
Age (years)
<65 0.000 | 1.00 | Reference
=65 0.534 | 1.71 |(1.14 - 2.55) | 0.009 | 0.57|(0.52, 0.62)
Co-morbidity
Hypertension -0.241 | 0.79 | (0.52-1.18) | 0.247 |0.53{(0.48, 0.58)
Diabetes mellitus 0.074 | 1.08 | (0.70 - 1.65) | 0.735 | 0.51 | (0.46, 0.55)
Coronary heart disease | -0.241 | 0.79 | (0.46 - 1.34) | 0.377 | 0.52 {(0.48, 0.55)
Dyslipidemia -0.558 | 0.57 | (0.30 - 1.09) | 0.090 | 0.53|(0.49, 0.56)
Renal diseases -0.200 | 0.82 | (0.39 - 1.70) | 0.594 | 0.51{(0.48, 0.53)
Cancer 0.377 | 1.46 | (0.61-3.50) | 0.398 | 0.51 |(0.49, 0.53)
Respiratory disease 2.092 | 8.10 ((1.07 - 61.46)| 0.043 | 0.52|(0.51, 0.54)
Stroke 0.602 | 1.83 |(0.20 - 16.48)| 0.592 | 0.50 |(0.49, 0.51)
Other -0.534 | 0.59 | (0.31 - 1.10) | 0.096 | 0.53|(0.49, 0.56)
Location type
Non-public 0.235 | 1.27 |(0.83-1.94) | 0.278 | 0.53(0.48, 0.57)
Public 0.000 | 1.00 | Reference
Cause of arrest
Respiratory 0.577 | 1.78 |(1.12-2.83) | 0.015 | 0.57((0.51, 0.62)
Cardiac aetiology 0.000 | 1.00 | Reference
Other 0.194 | 1.21 | (0.68 -2.16) | 0.510

Ref. code: 25676611302024TIL
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5197 4.2 Univariable analyses for factors associated with CPR Failure at the Scene

20 minutes after fulfilled ACLS. (s1®)

Univariable analysis
AUROC
Factors p-
B Crude OR (95%ClI) (95% CI)
value
First arrest rhythm
Asystole 1.706 | 5.51 | (3.13-9.70) |<0.001|0.69 |(0.64, 0.74)
Ventricular fibrillation 0.027 | 1.03 |(0.53-1.99) | 0.935
PEA 0.000 | 1.00 | Reference
Witnessed arrest
No 1.691 | 5.43 | (3.53-8.34) [<0.001|0.70 |(0.65, 0.75)
Yes 0.000 | 1.00 | Reference
Pupils response
No 1.982 | 7.26 |(3.84 - 13.74)|<0.001|0.61 |(0.57, 0.65)
Yes 0.000 | 1.00 | Reference
Bystander CPR
No 0.840 | 2.32 | (1.54 - 3.48) |<0.001|0.60 |(0.55, 0.65)
Yes 0.000 | 1.00 | Reference
Bystander AED application
No 1.147 | 3.15 | (1.66 - 5.96) |<0.001|0.55 [(0.52, 0.59)
Yes 0.000 | 1.00 | Reference
Response time (min)
<8 0.000 | 1.00 Reference 0.50 {(0.46, 0.54)
>8 0.044 | 1.05 | (0.65-1.69) | 0.857
Pre-hospital defibrillation
No 1.369 | 3.93 | (2.43-6.38) |<0.001|0.62{(0.57, 0.66)
Yes 0.000 | 1.00 | Reference

Ref. code: 25676611302024TIL
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5197 4.2 Univariable analyses for factors associated with CPR Failure at the Scene

20 minutes after fulfilled ACLS. (s1®)

Univariable analysis
AUROC
Factors p-
B Crude OR (95%ClI) (95% CI)
value
Pre-hospital advanced
airway management
No 1.851 | 6.36 |(2.50 - 16.23)|<0.001|0.58 | (0.55, 0.60)
Endotracheal Tube/
0.000 | 1.00 | Reference
Laryngeal Mask Airway
Pre-hospital drugs during CPR
Adrenaline
No 1.704 | 5.49 |(1.93 - 15.62)| 0.001 | 0.55(0.53, 0.58)
Yes 0.000 | 1.00 | Reference
Sodium bicarbonate
No 0.252 | 1.29 |(0.83-2.00) | 0.261 | 0.53{(0.48, 0.57)
Yes 0.000 | 1.00 | Reference
Amiodarone
No 1.515 | 4.55 | (2.53 - 8.16) [<0.001|0.59 [(0.55, 0.63)
Yes 0.000 | 1.00 | Reference
Calcium gluconate
No 0.364 | 1.44 |(0.79 - 2.62) | 0.232 | 0.52{(0.49, 0.55)
Yes 0.000 | 1.00 | Reference
Glucose
No 0.052 | 1.05 |(0.48 - 2.30) | 0.896 | 0.50 |(0.48, 0.53)
Yes 0.000 | 1.00 | Reference
Atropine
No 2.161 | 8.68 [(2.38-31.61)| 0.001 | 0.53|(0.51, 0.56)
Yes 0.000 | 1.00 | Reference

Abbreviations: OR, Odds Ratio; Cl, confident interval.

Ref. code: 25676611302024TIL
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malnngidaforhuemainmudumaininmsdisiiuiuin o AR
20 Wi viaminsteiuAuindugdlugihemlavgaduuonlsmen viadensingd
LUUNYAILUS (Multivariable analysis) Ingldnsimsigvinnnuannsenyiladain (Multiple
logistic regression analysis) kagldisNa15aaenAILUTINUIBAI8TEN15I@oARILUT LU
Backward stepwise selection method laemuunseiutisdiAynadalunisandensanls
fiszatu 0.05 Feiasanidhulsiidulederiduisfunsismudumaninmsaeiufudn
 gafiamafl 20 uindsnvhmsdisiuAundugduitaemlagaiuuentsmeuadiil
sedutioddyneadftosndt 0.2 91nnsieszinuduRuSwuUELUSAET (Univariable
analysis) laun 818, 15373 (Co-morbidity) leun Tsaludfuludengs, lsamadumela uay
Tsasmdu q awvmvesmsiAnialavgaiiu (Cause of arest), Smzmaduvesinlausniinga
nuiilatdudunisdreiiufudn (First arrest rhythm), n1signuifumanisaivialangausi
(Witnessed arrest), N15RaUALBI83HUA1 (Pupils response), ﬂwziw?’(luﬁw?iwimaﬁwmﬁu
1wnn158l (Bystander CPR), n1sléiadeansegnsfilaluiingalud@lasdmwuifiumanisal
(Bystander AED application), ﬂ?iﬂi%@ﬂﬁﬁi%ﬁﬂﬁlif\lﬁﬂ (Pre-hospital defibrillation),
ﬂﬁ%’mmsmmﬁumaﬁlﬁy’uqa (Pre-hospital advanced airway management) bag Sﬂﬁﬁgﬂw
Iesuluraeildsunstieiiuaudnuonlsanetuia (Pre-hospital drugs during CPR) A
Adrenaline, Amiodarone wag Atropine WINIILATIERLUNITIATISRUUUNANUFILUS
(Multivariable analysis) Han153LAS12%NUL1 U338Y1UIEAISIANANNAULAAINNAITUIY
fufiudn o 9aAamnd 20 wiindeinvhnsteitufundugdluguaeilangaduuen
I5ang1uia eg1eiidedrAynieana (p-value < 0.05) laWA First arrest rhythm (Asystole;
Adjusted OR = 4.68, 95%Cl: 2.48 - 8.86, p-value <0.001) Witnessed arrest (Adjusted
OR = 3.51, 95%Cl: 2.14 - 5.76, p-value <0.001) Pupils response (Adjusted OR = 4.22,
95%Cl: 1.95 - 9.10, p-value <0.001) Pre-hospital advanced airway management
(Adjusted OR = 7.34, 95%Cl: 2.47 - 21.82, p-value <0.001) wag Pre-hospital drugs during
CPR l@wn Amiodarone (Adjusted OR = 2.41, 95%Cl: 1.15 - 5.04, p-value = 0.020) wag
Atropine (Adjusted OR = 9.22, 95%Cl: 2.22 - 38.25, p-value = 0.002) (151971 4.3)

Tnelunadinsisiaun1sviuiensiinaaudumalnnnisgreiuAudn
uRanit 20 witvdsamvhmstaeiiuAuindugduitneffinmetlangasuuenisaeua
HNANIVAFDUANUNNZANNINTINVBLLLAARI8EAR Hosmer-Lemeshow test WUIAILUU
(Model) finan1snaaau Hosmer-Lemeshow test (x> = 5.83; df = 6; p-value = 0.442)

! a cal & Y e a
RUYAIMUINAUNTILATIERUAINULSUICEAN UBNITNUNUINT LLU?WELﬂUﬂ']T] Lﬂiqgi/ﬂlﬂll LA
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Liiiadaywn Multicollinearity warfiAnduuszansnisdnaula (R Square) Wi 0.2725
mneAEuUsdasz 6 fauUsiuliea Win SonsmsdurestilausniinsanudioBud
n1streHuALT (First arrest rhythm), nsdigmuiiuivgnisaiialavgaiu (Witnessed
arrest), N13MBUAUDIBINIUAT (Pupils response), mii‘f@ﬂ’ﬁmwﬁumaﬁla%’ugq (Pre-hospital
advanced airway management) LLazmﬁQ’ﬂ'aalﬁﬁ'ﬂummxﬁlﬁ%’umisn'wﬂuuﬁuéiwuaﬂ
1sanenuna (Pre-hospital drugs during CPR) 1aiin Amiodarone Wag Atropine @1115093uU18
ULl sTeInsTueaLdmaranns e uduin o AAAMAT 20 UNTndaann
yhmstsiuAuTndugdluduasiifinngilangasuuenlsmeualddosas 27.25 way
anansaluleuannisviiungluuves Logit transformation el
Logit P(X) = by + b1X; + boXy 4+ bsXs + ... + bpX,
Logit P(CPR Failure at the Scene 20 minutes after fulfilled ACLS) = -5.319
+ 1.544X; + 0.710X, + 1.255X5 + 1.493X, + 1.994X;s + 0.878Xs + 2.221X5
Tned X, VN80 First arrest rhythm (Asystole)
X,  WuIwDY  First arrest rhythm (Ventricular fibrillation)
X5 11889 No witnessed arrest
X,  wuwne No pupils response
Xs  %u1eds No pre-hospital advanced airway management
Xs ey No amiodarone

X; w1y No atropine

M15197 4.3 Multivariable analyses for predictors of CPR Failure at the Scene 20 minutes

after fulfilled ACLS in non-traumatic out-of-hospital cardiac arrest (OHCA) patients.

Adjusted OR
Predictors p-value | Coefficient | Score
(95%CI)

First arrest rhythm
Asystole 4.68 | (2.48 -8.86) | <0.001 1.544 2
Ventricular fibrillation 2.03 | (0.90 - 4.61) 0.089 0.710 1
PEA 1.00 Reference 0.000 0

Ref. code: 25676611302024TIL
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5197l 6.3 Multivariable analyses for predictors of CPR Failure at the Scene 20 minutes

after fulfilled ACLS in non-traumatic out-of-hospital cardiac arrest (OHCA) patients. (#19)

Adjusted OR
Predictors p-value | Coefficient | Score
(95%ClI)

Witnessed arrest
No 3,51 | (2.14-5.76) | <0.001 1.255 2
Yes 1.00 Reference 0.000 0

Pupils response
No 4.22 | (1.95-9.10) | <0.001 1.439 2
Yes 1.00 | Reference 0.000 0

Pre-hospital advanced airway management
No 7.34 | (2.47 - 21.82) | <0.001 1.994 3
Yes 1.00 | Reference 0.000 0

Amiodarone

No 241 | (1.15-5.04) 0.020 0.878 1

Yes 1.00 | Reference 0.000 0
Atropine

No 9.22 | (2.22-38.25) | 0.002 2.221 3

Yes 1.00 | Reference 0.000 0

Abbreviations: OR, Odds Ratio; Cl, confident interval; NA, data not applicable.
Model summary: -2 Log likelihood = -205.49, Pseudo R Square = 0.2725
Hosmer and Lemeshow Test: Chi-square = 5.83, df = 6, p-value 0.442
Constant = -5.319

N15MFIEDUAIUEINITOIUNITVIIUIEANTIAN AINUAUMAINNNTT IS HUAWTN
a dl = % o 1 491 = = ng U dld %) v
 ALAMNAT 20 UinasIInyinIsYsuAuTntuaslugienidaieiilangaiu
wanlsaneruia 1aeldn1931AT1¥% Receiver operating characteristic (ROC) wagn13AIUIL
NuUNLALAY (Area under curve, AUC) WUIN @UN15090981ANNANNNTAUNITNNIENTAINTLAN
9 ' N A a a ~ A W ° ' A a4 a
ANNANWIAIAINNTTIENUAUTN 0 IAiAMAN 20 wiindanyinisdieuAugntuadly

AUreniinngilaveawunenisme g sgrsitduddaynata lnedlnuilalas ROC (AuROC)
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Wiy 0.834 (95%Cl: 0.795 - 0.872) (1wl 4.1 a) wagiiiatugUaunisiianudenenisuntuly
U {37ulvn Score transformation lagldrAduysza@nsnisannay (Logistic regression
coefficient) AMvuanaeinisiiazuunlusiasiiuls Auandunsed 4 uasisonasuuug
wleannsAuInigaun1siiin aziuuneddnlunismensalnisiinauauvaiain
= T a - Y o = T = T DX S LY

NP AUAUTN 2l YALAAWIAT 20 wAindaninsteuAuTndugsluddienineiila
NYAAUUBNLIINEIUIA IneNquitegellAATILLANNESURRY 8.69 + 2.24 Azuuu (FATHE
1 - 13 AHUL) HAZTMUNANUAILALMAIIINNTYILHUAUTN 4 IATAVAT 20 W 11839970
3 = = =) ' A Y v N v o ]

nsteuAugntuganuinguthemlavgauuenlsinguianianudumaiiungy
PRl @ v o o & oA a = =
Aureiilangaiuuenlsangutanianudiiaainnistieiuaudn o Linmai 20 w19
MRINYIIMIPIEuAundugllAaviuunnadnaie 9.51 + 1.82 AZUUU WAy 6.89 + 1.99
AT AUE1AU InefiAadevesnskiunnainserinanguUieiilave asiuuenlsmeuia

A A

o 1% ) A Y ¥ a o & &
lanudumadiungugUisilaveasuuenlsimeguianianuduiaannisyigluauin
a d‘ ) v o ! dy A gj ! (% ' ISR o w aa
 ANAMAT 20 WIAnaeIInYINIsuALindugawanaety agralidudrAgynieais
(p-value < 0.001)
MIATIVERUATMULYARTN LN TNENTaIN SRR IR INM I ILWUAUTN
a d' I Y ] ! ‘glJ A A :.’/ L Aa LY ¥
 AawnA 20 wiindeainyinsdiguAunduadugiisnidnngilangaduuen
lsamg1u1a nansanwinuitaziuuniaaidnlunismensalnisiinanuaumaiainnsye
WuALTN o afiamn?l 20 winivdInyimMslguAuindugsluddienineilangawiu
wenlssmenuIalliuililAs (Area under the ROC curve, AUROC) inrfu 0.832 (95%Cl: 0.793 -
0.870) (E‘Uﬁ 4.2a) WATNANITILATIEN postestimation receiver operating characteristic
(ROC) WU AzkuunAatnluN1TNIENIINISANANNAUMEIINNITYIBAUALTN Bl 90
AawaN 20 uiindeaninstieuauindugsluddieninngilmgaiuuenlsmegiua
HuAlAlAs ROC (AUROC) winfu 0.847 (95%Cl: 0.850 - 0.916) (AW 4.2b)
AZLUUNAATNIUNITNIENTAINISANAINNAUMAIIINNTTINUALTN 2l 0
a ~ = v o 1 dy A A g.; Y a v %
AnmAf 20 windeaninsgreiupuindugdugiieninnigidlaveawuuenlsane1uia
AU1309UNFUIEINNTRNTNNTONIAAAAZULLAILY Youden's index WUAZKUUNNIARTIN
= oA W A 0w A @ v a = '
Mnnndwvisewiiu 9 azuuu fedUleniianemlaeaiuuenlsmeuiaiaudesgie
a 1% = a =i A o o A A A
MIAAANUAIVAINNANTIRHUAUTN  IALRAWAN 20 wivdsnnvimsdeuALEndug
TnenidiAiaula (sensitivity) 191180 70.0 (95%Cl: 64.6 - 75.0) A1ANUATNNIE (specificity)
WU 82.4 (95%Cl: 75.1 - 88.3) A1IAINYVINUIEVDINAUIN (positive predictive value, PPV)

WU 89.8 (95%Cl: 85.2 - 93.3) ANANAYINUNEVDINAAU (negative predictive value, NPV)
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WINAU 55.5 (95%Cl: 48.5 - 6230) A p
2.76 - 5.71) WazA1 negative likelihood
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ositive likelihood ratio (LR+) 719U 3.97 (95%Cl:
ratio (LR-) WA 0.36 (0.3 - 0.44) (151971 4.4)

a. b.
1.0 1.0
0.9 0.9
0.8 0.8
0.74 0.7 1
206+ 2 0.6
2 2
% 0.5 3 0.51
= c
] [
0 0.4 0 0.4
0.3 0.3
0.2+ ; 0.2
= Risk score (AuROC = 0.832) 3
014 ==—=- Prediction model (AuROC = 0.834) 0.11% —~—— AuROC = 0.847 (95%CI: 0.809 - 0.885)
Al Reference dode” =T Reference

— T T T T T T T T
0.0 0.1 0.2 03 04 05 06 0.7 08 09 1.0
1-specificity

A7l 4.2 Area under received operating

T T T T

—T — —
0.0 0.1 0.2 0.3 04 05 06 0.7 0.8 09 1.0
1 - specificity

characteristic curve (AUROC) with 95% confidence

interval (Cl) of clinical prediction score of CPR Failure at the Scene 20 minutes after

fulfilled ACLS in non-traumatic out-of-

hospital cardiac arrest (OHCA) patients.
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e
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/I — — - Lowess
0.0 [ | | | A RIL
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Predicted risk of CRF

A 4.3 Calibration plot between score-predicted probability of CPR Failure at the

Scene 20 minutes after fulfilled ACLS and observed CPR Failure at the Scene 20 minutes

after fulfilled ACLS in non-traumatic out-of-hospital cardiac arrest (OHCA) patients.
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AT 4.4 The distribution of clinical prediction score of CPR Failure at the Scene 20

minutes after fulfilled ACLS in non-traumatic out-of-hospital cardiac arrest (OHCA) patients.
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AT 4.5 The Risk curve analysis: observed risk of CPR Failure at the Scene 20 minutes
after fulfilled ACLS (hollow circles) and predicted risk of CPR Failure at the Scene 20
minutes after fulfilled ACLS by scores (solid line), size of circles represents relative

number of patients in each score.
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m’]'iwﬁ' 4.4 Prediction Score Performance Probabilities of CPR Failure at the Scene 20 minutes after fulfilled ACLS at Different Cut-off

Points

Score Cut-off | Patients’ CPR Failure | Sensitivity % | Specificity % PPV % NPV % LHR* LHR
Points n (%) (95%CI) (95%ClI) (95%Cl) (95%Cl) (95%Cl) (95%ClI)

>2 313 (68.9) 100.0 0.7 68.9 100.0 1.01 0.00
(98.8 - 100) (0-3.9) (64.5-73.2) | (25-100) | (0.99 - 1.02) -

>3 313 (69.1) 100.0 14 69.1 100.0 1.01 0.00
(98.8 - 100) (0.2-5) (64.6 - 73.3) | (15.8-100) | (1.00 - 1.03) -

>4 313 (69.6) 100.0 3.5 69.6 100.0 1.04 0.00
(98.8 - 100) (1.2-8) (65.1-73.8) | (47.8-100) | (1.00 - 1.07) -

>5 311 (72.0) 99.4 14.8 72.0 91.3 1.17 0.04
(97.7-99.9) (9.4 -21.7) (675-76.2) | (72-98.9) | (1.09-1.25) | (0.01-0.18)

>6 306 (73.7) 97.8 23.2 73.7 82.5 1.27 0.10
(95.4 - 99.1) (16.6 - 31.1) | (69.2-77.9) | (67.2-92.7) | (1.16-1.4) | (0.04-0.21)

>7 291 (78.0) 93.0 a2.3 78.0 73.2 1.61 0.17
(89.6 - 95.5) (34 - 50.8) (73.5-82.1) | (62.2-82.4) | (1.39-1.86) | (0.11 - 0.26)

>8 278 (81.5) 88.8 55.6 81.5 69.3 2.00 0.20
(84.8-92.1) (47.1 - 64) (77 - 85.5) (60-77.6) | (1.66-2.42) | (0.14 - 0.28)
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mi’mﬁ 4.4 Prediction Score Performance Probabilities of CPR Failure at the Scene 20 minutes after fulfilled ACLS at Different Cut-off

Points (58)

Score Cut-off | Patients’ CPR Failure | Sensitivity % | Specificity % PPV % NPV % LHR* LHR
Points n (%) (95%CI) (95%ClI) (95%Cl) (95%Cl) (95%Cl) (95%ClI)
>9" 219 (89.8) 70.0 82.4 89.8 555 3.97 0.36
(64.6 - 75) (75.1-88.3) | (85.2-93.3) | (48.5-6230) | (2.76 -5.71) | (0.3-0.44)
>10 204 (92.3) 65.2 88.0 923 53.4 5.44 0.40
(59.6 - 70.4) (81.5-92.9) (88 - 95.5) | (46.8-59.9) | (3.46 -8.57) | (0.34 - 0.47)
>11 53 (98.2) 16.9 99.3 98.1 35.2 24.00 0.84
(12.9 - 21.6) (96.1 - 100) (90.1 - 100) | (30.5-40.1) | (3.36-172) | (0.79 - 0.88)
>12 33 (100.0) 10.5 100.0 100.0 33.6 - 0.90
(7.4 - 14.5) (97.4 - 100) (89.4 - 100) | (29.2 - 38.4) - (0.86 - 0.93)
>13 31 (100.0) 9.9 100.0 100.0 335 - 0.90
(6.8 -13.8) (97.4 - 100) (88.8 - 100) | (29 -38.2) - (0.87 - 0.94)

Abbreviations: Cl, confidence interval; PPV, positive predictive value; NPV, negative predictive value; LHR+, positive likelihood ratio; LHR-,

negative likelihood ratio.

"The best threshold value was determined using Youden Index (Youden Index J = Sensitivity + Specificity — 1)
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Part | Patient Characteristics
1. Gender
L] Male ] Female
2.Age  yearold
3. Co-Morbidity
L] No | Diabetes Mellitus (] Coronary Heart Disease
| Dyslipidemia "] Respiratory Disease [ Stroke
"] Renal Diseases ] Cancer [ | Hypertension
] Other
4. location Type
| Public "] Non-public
5. Cause of Arrest
| Cardiac Aetiology | Respiratory | Other
6. First Arrest Rhythm
L] Asystole L] VF
| Pulseless VT | PEA
7. Witnessed Arrest
L] Yes L] No
8. Pupils Response
L] Yes I No
9. Bystander CPR
] Yes "1 No

10. Bystander AED application
1 Yes 1 No
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Part Il EMS times

11. Response Time minutes

Part Ill EMS treatment

12. Pre-hospital Defibrillation
] Yes "1 No

13. Pre-hospital Advanced Airway Management
LLETT L] LMA

14. Pre-hospital Drugs During CPR
| Adrenaline | Calcium Gluconate
| Sodium Bicarbonate ] Glucose

15. Failure CPR
L] Yes L] No

] Amiodarone

[ Atropine
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