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Out-of-hospital cardiac arrest (OHCA) is a critical public health challenge
and a leading cause of global mortality. Survival rates remain suboptimal
and vary significantly based on local Emergency Medical Service (EMS)
systems. Despite numerous studies in Thailand, localized data regarding
factors and resuscitation outcomes specific to Surin Hospital remain
limited. Such evidence is essential for refining clinical practice guidelines
to enhance patient survival.

To identify factors associated with survival to hospital discharge including
the return of spontaneous circulation (ROSC), survival to hospital admission,
and neurological status, among OHCA patients transported by EMS to the
Emergency Department of Surin Hospital.

This retrospective cohort study analyzed adult OHCA patients primarily
transported by EMS to Surin Hospital between January 1%, 2021, and April
30", 2025. Data were extracted from medical records and analyzed using
multiple logistic regression to identify independent factors of survival
outcomes.

A total of 292 patients were included in the study. Factors significantly
associated with survival to hospital discharge included arrest in
non-residential areas (aOR = 5.48, 95% Cl: 1.34-22.32), prehospital
administration of amiodarone (aOR = 35.56, 95% Cl: 3.61-350.34), and the
presence of a palpable pulse upon arrival at the emergency department
(aOR = 99.22, 95% Cl: 8.59-1146.12). Overall, 13 patients (4.5%) survived
to hospital discharge, and 14 patients (4.8%) achieved favorable
neurological outcomes.

Survival in the context of Surin Hospital is strongly correlated with
prehospital interventions, particularly rapid resuscitation leading to ROSC
prior to or upon arrival. Improving EMS efficiency and increasing bystander
CPR rates are critical strategies for improving the survival of OHCA patients.
Out-of-hospital cardiac arrest, Emergency medical services, Factors,

Survival.
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(Survival to discharge)
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1d07 (Return of spontaneous circulation, ROSC)
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drudesuuminsgiu dunsiagidaded
duiusiunadnsvensianghelavessiuuen
T59ne1una 19 Univariate analysis 1unsiasiesi
Simple logistic regression analysis Ingtdadei
ﬁama@iawaﬁwéﬁy’u%aqmiﬁ%w i p-value < 0.05
Wdn153ATIed Multivariate analysis tagld
MTUATIEA Multiple logistic regression analysis
wariaNsaLaeNfILUIYINUNEA1875 Backward
stepwise selection method UtauaA1 Adjusted
odd ratio Wag 95% Cl

NANISANEN
nsAnwdnvuzimluuagnseadn
vosfthelangadiuuenlsmeuiaiiutesqnidy
Tsswegnunagiung wudrflengiads 60.86 = 16.06 T
fsvornamaiuudeauisogniduivanuiifn
L6 (Response time) Wiy 12.31 = 6.34 gl
ffmuiiuvuziamaiuil (Witnessed arrest)
$ovay 42.8 faunauaniilaneunstiomdotugs
(Bystander CPR) Sowag 17.1 (Table 1)

Table 1 Demographic and clinical characteristics of patients by emergency medical service at

Surin hospital. (n=292)

Characteristics n (%)

Age (years) 60.86 + 16.06

> 60 160 (54.8%)
Gender

Male 197 (67.5%)
Race

Thai 289 (99.0%)

Other 3 (1.0%)

Underlying disease
Hypertension
Diabetes
Heart disease
Respiratory disease
Cancer

Location type
Residence

Response time (minute), (n = 179)
<8

Witnessed arrest (n=278)
Yes

105 (42.6%)
76 (26.0%)
49 (16.8%)
25 (8.6%)
18 (6.2%)

238 (81.5%)

42 (23.4%)

125 (42.8%)
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Table 1 Demographic and clinical characteristics of patients by emergency medical service at

Surin hospital. (n = 292) (continuos)

Characteristics n (%)

Bystander CPR

Yes 50 (17.1%)
First CPR initiated

Ambulance crew 191 (65.4%)

First responder 77 (26.4%)
Bystander AED applied

Yes 19 (6.5%)
First arrest rhythm

VF 49 (16.8%)

VT 3(1.0%)

PEA 62 (21.2%)

Asystole 160 (54.8%)
Prehospital defibrillation

Yes 97 (33.2%)
Prehospital advanced airway

Yes 275 (94.2%)
Prehospital drug administration

Epinephrine 283 (96.9%)

Amiodarone 38 (13.0%)

Bicarbonate 11 (3.8%)
ROSC at scene/en-route

Yes 92 (31.5%)
ROSC at ED

Yes 154 (52.7%)
Cardiac rhythm on arrival at ED

VF 30 (10.3%)

PEA 109 (37.3%)

Asystole 84 (28.8%)
ED defibrillation perform

Yes 65 (22.3%)
Drug administered at ED

Epinephrine 242 (82.9%)

Bicarbonate 190 (65.1%)

Calcium 63 (21.6%)

Amiodarone 41 (14.0%)

Lidocaine 17 (5.8%)
Emergency PCl performed

Yes 13 (4.5%)
Cause of arrest

Presumed cardiac etiology 93 (31.8%)

Respiratory 68 (23.3%)

Other 131 (44.9%)

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

Abbreviations: ED, Emergency department; ROSC, Return of spontaneous circulation; AED, Automated External Defibrillator;
VF, Ventricular fibrillation; VT, Ventricular tachycardia; PEA, Pulseless Electrical Activity; PCl,

Percutaneous coronary intervention
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(Survival to discharge) 13 518 (5owag 4.5) dn1ay
findunniinsivaiourenden (ROSC) 154 518
(Soway 52.7) finssendinaulasunisususne
flsane1una (Survival to hospital admission)
141 579 (Foway 48.3) LAYT¥AUNITYINNIUVDY
JeuuUszamkazauas (Neurological status)
a Sufleenainlssmeruianseudl 30 nduin
amgsilaveawii Tudau 33 57 Taedl CPC uay
OPC \Ju 1 %o 2 Ae 14 518 (5esay 42.4)
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Uadudyiiduiusiunissentinausen
nlsaneuna (Survival to discharge) va3n1s
fangUaeialangaiuuanlsmeruia

dloTiseiuuy Multivariable analysis
nan1sAnwnuindadefiduiusiunissendinay
20nNNLsINeIUIaveINsATngUIeilangaisiu
uenlssneruiasgrefidudAgynisada Taun
Location type (Non-residence), Prehospital drug
administration (Amiodarone) wag Patient status
on arrival at ED (Pulse present) (Table 2) wag
wiqzilAn Adjusted OR a9 wiidlosanduay
WIFN1T0IYRINTTIRNTINEIA (13 518) danaliiaag
audeiuniie wavanshinuesesedinse s

Table 2 Multivariable analyses for factors associated with survival to discharge of out-of-hospital

cardiac arrest by emergency medical service at Surin hospital. (n = 292)

Univariable analysis

Multivariable analysis

Factors

Crude OR (95%Cl) p-value  Adjusted OR (95%Cl)  p-value
Age (years)
> 60 0.96 (0.32 - 2.93) 0.944
Gender
Male 1.64 (0.44 - 6.10) 0.461
Race
Thai 1.00 Reference
Other 11.54 (0.98 - 136.32) 0.052
Underlying disease
Heart disease 3.34 (1.04 - 10.68) 0.042
Diabetes 0.23 (0.03 - 1.77) 0.157
Hypertension 1.12 (0.36 - 3.51) 0.848
Hyperlipidemia 2.51 (0.74 - 8.52) 0.140
Location type 548  (1.34-22.32) 0.018
Non-residence 8.10 (2.54 - 25.88) <0.001
Response time (minute)
>8 3.50 (0.84 - 14.66) 0.086
Witnessed arrest
Yes 14.67 (1.87 - 115.24) 0.011
Bystander CPR
Yes 3.25 (1.02 - 10.39) 0.047
First CPR initiated
Ambulance crew 1.00 Reference
First responder - - NA
Bystander 2.59 (0.66 - 10.15) 0.173
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Table 2 Multivariable analyses for factors associated with survival to discharge of out-of-hospital

cardiac arrest by emergency medical service at Surin hospital. (n = 292) (continuos)

Univariable analysis

Multivariable analysis

Factors
Crude OR (95%(CI) p-value  Adjusted OR (95%CI) p-value

Bystander AED applied

Yes 4.93 (1.23 - 19.71) 0.024
First arrest rhythm

VF 1.00 Reference

PEA 0.49 (0.13 - 1.86) 0.297

Asystole 0.05 (0.01 - 0.38) 0.005
Prehospital defibrillation

Yes 3.42 (1.09 - 10.74) 0.036
Prehospital advanced airway

Yes 0.73 (0.09 - 5.97) 0.769
Prehospital drug administration

Epinephrine - - NA

Amiodarone 6.62 (2.09 - 20.91) 0.001 35.56 (3.61 - 350.34) 0.002

Bicarbonate 17.27 (4.27 - 69.79) <0.001

Calcium 11.54 (0.98 - 136.32) 0.052
ROSC at scene/en-route

Yes 8.01 (2.15 - 29.85) 0.002
Patient status on arrival at ED (pulse)

Yes 24.01 (5.17 - 111.60) <0.001 99.22 (8.59 - 1146.12) <0.001
ED defibrillation perform

Yes 0.62 (0.14 - 2.89) 0.546
Drug administered at ED

Epinephrine 0.05 (0.01-0.19) <0.001

Amiodarone 0.50 (0.06 - 3.94) 0.509

Bicarbonate 0.09 (0.02 - 0.41) 0.002

Lidocaine 1.37 (0.17-11.2) 0.769

Other 3.72 (0.75 - 18.54) 0.109
Emergency PCl performed

Yes 13.33 (3.45 - 51.54) <0.001
Cause of arrest

Presumed cardiac etiology 15.66 (1.97 - 124.62) 0.009

Respiratory 3.94 (0.35 - 44.24) 0.267

Other 1.00 Reference

Abbreviations: Cl, confidence interval; OR, odds ratio; NA, data not applicable.

Jadefiduiusiuanizfinduuninig
Inadsuvesdon (ROSC) oenslitudAgmeada lng
AATIFIAUUU Multivariate analysis lAuA Witnessed
arrest (Adjusted OR = 5.45, 95%Cl: 2.78 - 10.69),

First CPR initiated (First responder, Adjusted OR
= 0.35, 95%Cl: 0.17 - 0.73), ROSC at scene/
en-route (Adjusted OR = 30.29, 95%Cl:
11.06 - 82.96) wag Drug administered at ED
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(Amiodarone, Adjusted OR = 0.28, 95%Cl:
0.11-0.71)
Padeiiduiusiunissendinaulasu
nsusulsanervia lagldn1sitasiezi Multiple
logistic regression analysis kazltisNansuden
AUsviuneaeis Backward stepwise selection
method lewn Witnessed arrest (Adjusted
OR = 4.68, 95%Cl: 2.31 - 9.48), First CPR initiated
by First responder (Adjusted OR = 0.32, 95%Cl:
0.14 - 0.74), Prehospital advanced airway
(Adjusted OR = 0.13, 95%Cl: 0.03 - 0.59) waz
ROSC at scene/en-route (Adjusted OR = 62.85,
95%Cl: 20.64 - 191.36)
Yadefiduiusiuseiunsvhauvesssuy
Jyganiazauay o fuﬁaaﬂmﬂiiﬂwmmaﬁa
Fuit 30 vdnAannzilangaguegiaiidedfy
1n8ALAIIEIUUU Multivariable analysis lauA
Diabetes (Adjusted OR = 0.06, 95%Cl: 0.00 - 0.99)
kaiy Cause of arrest (Presumed cardiac etiology)
(Adjusted OR = 19.38, 95%Cl: 1.42 - 265.24)

anuT1enNa
HANISANEINUIIENIINITTOATINAU

28NN5INEIVA (Survival to Discharge) agj‘?i

13 579 (308ag 4.5) %aasﬂuﬁi’w‘i’%ﬁ&ﬁwﬁ’uﬁmﬂ

(2,11 (4,5)

waTlaniifosay 7.6-8.8%" warsnsilueds
swdsunensanwluysemdlne lown ns@nwiluy
Fthefidssiolnemienisunmdgniduveslsmenuia
A351v Sewaz 10.5° wazlsaweruirasivia
Sovay 7.77 uideandastunualduiisteeuly
USEIMANMAINAILIUINWINY wazn1sAnwiainnig
wsndeyanlsmernavaneuvislulssmalng
Sovay 3.4% lagarnuan1sAnwILdI19A5IN15
nausdnisivadeuvendon o viesgniduasasd
Joway 52.7 warsnIINNSIEATIRAULASUNITUDU
%fﬂmﬁii&wa’]maa&ﬂ%aaaz 48.3 Fslndifndly

6,7)

druvesUseinalne®” FlAiuindneninves

nszuaunis EMS Tunsddnmdullunafendu

Usene win1sAnwINnauiin1sanatagauInved
9n31N1550ATInaURBNANTINEIUTE Betlyrena
fdmfin91nAUTUSTRIINTETIBIWARN 1Y
wnsndounionisguasnuIndenisnuaudn
(Post-Resuscitation Care) nglulsangunalamuiu
Feonvdamnaliionsinnssendinnnle (Sewvay 4.5)
FANUAITINITUTE LN ULAL AU L UIN LA LAY
solusiuiuniganuduineides
NHANTTIATIEINUINTTeNFUNUS AU
A1550ATINURBNINNISINGIUNE bawA Patient
status on arrival at ED (3 Pulse) (Adjusted OR
99.22) wansdian1sufeviosanidulagdnasvse
= a d‘ a l;{ |gj 1 1 =
nU18031 ROSC MNAVULALAIDYRILATEYLNBDUEN
Tsaneguna Wuladenddgiigalunissentinay
2BNINLTINYIVIA V9T Ischemic time dU way
| aa o @ 4 g = o '
N3PeTIndsrauaudnsangs dalugseuy
Inadeudonniuntarlonsin1ssentinlugisusn
s £ @
Mgavu
(Adjusted OR 35.56) Lilo431n Amiodarone ity
Tudsme VF w30 pVT Ineuaussenn nsneildu

Prehospital Amiodarone administration

Jadidsuinenvasiiowinnsiduen Amiodarone
Tuszerneuddsmennalunguithefivmnzauuay
i Shockable rhythm udadeiiduiudiunssentin
donAABINUNIIANYIY8Y Matej Strnad
waramy™? Taenisfiansaidedoldegisinids
warUuRnuwuImMmIsUURves Advanced cardiac
life support tfu demaldnisly Amiodarone
FreLfiun1sneuanedfnen1syia Defibrillation
wazoauislenasendinlu OHCA fienafiamnifin
91n%31a"? Location type (Non-residence)
(Adjusted OR 5.48) mmﬁmmiuﬁyuﬁﬁiﬂﬂiﬁﬁﬂ
o1fsvesiiheiunliusonTinginin Fuieades
fuloniavesnisiiauifiuingnisaifigedy
(Witnessed arrest, Crude OR 14.67) M’%@Lﬂuﬁuﬁ
7i Response time dunt danalidnfansgan
li51n157 denndpsunsAnYIves Sidsel G. Maller

uazAny wazdus'?
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n1ssendinvesyUlsluuiunves
Tsangruagiunsduiusedranniuladelussey
roufidlsmenuna lslmzmsiininngisundu
wfinslvadeuvesdondausigaifnmnyosswing
thds dadu nsWaussuunsunndaniaulig
UsyavBnmuazmsiiusmsinsiguiiiuimenisal
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STRIGIGIIE

1. 8nsgAuAnN CPR Uagyuniumslden
Paszeznoutalsmeuia : lnsanzlungy EMR
WATYUYY \ielfiudns1ves Bystander CPR uaz
Usuusaitewiinlonma ROSC o gaifnmguiesewing
naulsameruia TaealsiinisnuniuLasziiiy
NMSHNBUTH High quality CPR wazn1sla AED iy
EMR ot sasinase 5usmsinnsmumu Protocol
M3l Antiarrhythmic lungu Shockable rhythm
Wifaluszey Prehospital diesiinloniasendin
oA Amiodarone wag Lidocaine

2. waueliimshndanios AED Tuiludl
Aalafivnorfeunntu uaynsIvEoUALIINTEY
POWMUNUIN AT TIUTIN15UsTTFURUSH
Funiaa3os AED lufiufidlifldfivnonds was
duasulrussrrvudifanisineusuniseie
HuAuTnduiiugu Bystander CPR) $aufumsld
\A399 AED

3. 0 dun1sguandefiinas (Post
resuscitation care) : 91ANNSANYIAENTT ROSC
ﬁgd WAl Survival to discharge ish Uedn
NSARILINTTLA Post resuscitation care Tugfte
ﬂq'u‘f: imﬁﬂmi@u,a Hemodynamic aelu
Tsanenuadudsiisnduseai
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