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Abstract: Introduction: In-hospital cardiac arrest (IHCA) remains a substantial cause of morbidity and mortality for hospitalized
patients worldwide. This study aimed to identify associated factors of return of spontaneous circulation (ROSC) and
survival with favorable neurological outcomes of IHCA patients. Methods: A two-year retrospective cohort study was
conducted at a university-based tertiary care hospital in Bangkok, Thailand, studying adult patients aged 18 years with
IHCA from January 2021 to December 2022. The primary endpoint was sustained ROSC, and the secondary endpoint
was survival with favorable neurological outcomes defined as Cerebral Performance Categories (CPC) Scale of 1 or 2
at discharge. Pre-arrest and intra-arrest variables were collected and analyzed using multivariable logistic regression
to identify independent factors associated with the outcomes. Results: During the study period, 156 patients were
included in the study. 105 (67.3%) patients achieved sustained ROSC after the CPR, 28 patients (18.0%) were discharged
alive, and 15 patients (9.6%) survived with a favorable neurological outcome at hospital discharge. Overall, sustained
ROSC was higher in patients who had IHCA during the day shift (odds ratio (OR): 4.11; 95% confidence interval (CI):
1.05-16.06) and electrocardiogram (ECG) monitoring prior to arrest (OR: 6.38; 95% CI: 1.18-34.54). In contrast, higher
adrenaline doses administrated, and increased CPR duration reduced the odds of sustained ROSC (OR: 0.72; 95% CI:
0.54-0.94 and OR: 0.92; 95% CI: 0.85-0.98, respectively). Arrest due to cardiac etiology was associated with increased
discharged survival with favorable neurological outcomes (OR: 13.43; 95% CI: 2.00-89.80), while a higher Good Outcome
Following Attempted Resuscitation (GO-FAR) score reduced the odds of the secondary outcome (OR: 0.89; 95% CI: 0.81-
0.98). Conclusion: The sustained ROSC was higher in IHCA during the daytime shift and under prior ECG monitoring.
The administration of higher doses of adrenaline and prolonged CPR durations decreased the likelihood of achieving
sustained ROSC. Furthermore, patients with cardiac-related causes of cardiac arrest exhibited a higher rate of survival
to hospital discharge with favorable neurological outcomes.
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1. Introduction

In-hospital cardiac arrest (IHCA) is defined as a sudden car-

diac arrest within the hospital setting. It is a condition com-

monly encountered in medical practice, particularly among

patients in the intensive care unit (ICU) and emergency de-

partment (ED), where the patients often have significant dis-

ease severity and comorbidities (1). Many research studies

from various countries have reported the incidence of IHCA

in adults to be approximately 1-6 events per 1,000 hospi-
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tal admissions. The outcomes after IHCA are generally het-

erogeneous among countries, with overall survival at dis-

charge and 1-year survival of these patients reported to be

only about 17.6% and 13.4%, respectively (2). For this reason,

the IHCA is considered a substantial cause of various compli-

cations and undesired treatment outcomes, leading to mor-

bidity and mortality for hospitalized patients.

The 2020 American Heart Association (AHA) Guidelines for

Cardiopulmonary Resuscitation (CPR) and Emergency Car-

diovascular Care (ECC) have highlighted the importance of

the chain of survival in IHCA patients, which includes early

recognition, prevention, activation of the emergency re-

sponse team, high-quality chest compression, defibrillation

if indicated, and post-cardiac arrest care in ICU and recovery

(3).

During the past decade, knowledge advancement and clini-
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cal practice update on each part of the chain of survival has

significantly improved the outcome of CPR and resuscitation

effort for patients with cardiac arrest (4, 5). Studies on intra-

arrest medications, post-cardiac arrest treatment, and prog-

nostication are lacking, especially in low-resource settings

(6).

Therefore, this research intends to investigate pre- and intra-

arrest factors associated with survival and favorable out-

comes after sudden IHCA.

2. Methods

2.1. Study design and setting

This study was a retrospective cohort study conducted at an

ED, general ward, ICU, and any location that IHCA occurred

in Ramathibodi Hospital, Bangkok, Thailand. Ramathibodi

Hospital is a tertiary medical institution serving as a hub

for training, education, and referral services in super-tertiary

medical care. The hospital accommodates a substantial daily

volume of outpatient visits, with a minimum of 5,600 daily

visits, and provides in-patient care through over 1,300 beds

distributed across specialized departments and units. In ad-

herence to hospital protocols, all instances of IHCA were sys-

tematically documented and recorded in the Ramathibodi

CPR unit’s cardiac arrest registry. In this study the associated

factors of IHCA outcomes were evaluated and reported.

The study was approved by the Committee on Human Rights

Related to Research Involving Human Subjects, Ramathibodi

Hospital, Mahidol University (COA. MURA2023/145). Due

to the retrospective design, the ethics committee waived the

need for informed consent.

2.2. Participants

The participants included adult patients aged 18 years old

who experienced IHCA during the period between January

2021 and December 2022. We excluded those with the fol-

lowing criteria: out of hospital cardiac arrest (OHCA) prior to

hospital arrival, pregnancy, incomplete data record including

survival outcome, recurrent episode of arrest and CPR after

initially sustained return of spontaneous circulation (ROSC),

and patients with immediate do-not-resuscitate (DNR) or-

der.

2.3. Data gathering

The prognostic factors in this study include pre-arrest factors

and intra-arrest factors associated with a sustained ROSC for

more than 20 minutes, neurological outcome, and survival to

hospital discharge.

The pre-arrest factors include gender, age, scene character-

istics such as location and shifts, underlying diseases, neu-

rological status based on Cerebral Performance Categories

(CPC) Scale, primary diagnosis according to the Interna-

tional Classification of Diseases 10t h Revision (ICD-10), in-

tervention, vital signs, and laboratory findings before the

event of cardiac arrest. We use the underlying diseases of

each patient to calculate the Charlson Comorbidity Index

(CCI) to demonstrate the severity of underlying diseases. The

CCI is a prognostic score for predicting the 10-year survival

rate in patients with multiple comorbidities (7).

We used the National Early Warning Score (NEWS) 2 score

and Sequential Organ Failure Assessment (SOFA) score to

identify the acute severity of illness for each included par-

ticipant. NEWS2 is a simple aggregate scoring system com-

bining six simple physiological parameters, including respi-

ration rate, oxygen saturation, systolic blood pressure, pulse

rate, level of consciousness, and temperature. NEWS2 was

widely used to evaluate acute clinical illness severity and

clinical deterioration in pre-hospital and hospital settings

(8). SOFA score was initially introduced as a scoring system

for evaluating the degree of organ dysfunction or failure. The

score was later described as a potential tool for the prediction

of mortality in critically ill patients (9). We also calculated

the Good Outcome Following Attempted Resuscitation (GO-

FAR) score for the data. The GO-FAR score was introduced

in 2013 as a pre-arrest score to predict survival to discharge

after CPR among IHCA cases with good neurological status

(defined as a CPC score of 1) (10).

For intra-arrest factors, we recorded cardiac arrest etiology,

CPR team activation, witness arrest, initial rhythm, total CPR

time or time to ROSC, intervention, and laboratory test re-

sults if taken during cardiac arrest. We categorized ven-

tricular fibrillation (VF) and ventricular tachycardia (VT) as

shockable rhythms and pulseless electrical activity (PEA) and

asystole as non-shockable rhythms. For the patients with

sustained ROSC of more than 20 minutes, we collected the

post-cardiac arrest parameters, including survival to dis-

charge and neurological response and performance, to cal-

culate the CPC score at discharge. All the data in this study

was collected from the cardiac arrest registry, Ramathibodi

CPR unit, and electronic emergency medical records (EMR).

2.4. Outcome measurement

We defined the primary outcome as sustained ROSC for over

20 minutes following CPR. The secondary outcome was sur-

vival at discharge with favorable neurological outcomes (a

CPC score of 1 or 2).

2.5. Statistical analyses

The sample size for our study was calculated from Alnabels

et al. research data, which was done as a single-center ret-

rospective cohort study in patients older than 18 years with

IHCA (11). In Alnabels et al.’s study, variables affecting sur-

vival to hospital discharge were studied. All factors that af-

fected survival were considered, and the sample size was cal-

culated using STATA version 16.1 (Alpha = 0.05, power = 0.8,

and N2/N1 = 0.78). When calculating each variable to be

used in our research, the lowest possible showed a statis-

tically significant difference in the total number of patients

(N), divided into 98 patients: 43 patients who survived until

discharged from the hospital (N2) and 55 non-survivors (N1)
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from the minutes (time) to ROSC variable were obtained.

We used STATA version 17.0 to analyze our data. Univariable

logistic analysis was used to compare the variables between

sustained ROSC and non-sustained ROSC groups. Fisher’s

exact test was used for categorical data with frequency and

percentage, and the Student’s t-test results for continuous

data was presented as mean ± standard deviation (SD). The

power of discrimination was presented with 95% confidence

intervals (CIs) and P-value.

In our analysis, we employed a multivariable logistic re-

gression model to investigate potential confounding factors

linked to the attainment of sustained ROSC and the likeli-

hood of surviving to discharge while maintaining favorable

neurological outcomes, denoted by a CPC score of 1 or 2. The

results were presented in terms of odds ratios, accompanied

by their respective 95% confidence intervals (CIs) and asso-

ciated p-values. Additionally, we employed both backward

elimination and stepwise selection techniques to iteratively

refine the model by retaining only variables deemed statisti-

cally significant.

3. Results

3.1. Baseline characteristics of studied cases

During the two-year study period, 228 adult patients aged 18

years experienced IHCA. After applying the exclusion crite-

ria, 156 patients were entered into the study. From all en-

rolled participants, 105 (67.3%) patients achieved sustained

ROSC after CPR, 28 patients (18.0%) were discharged alive,

and 15 patients (9.6%) survived with a favorable neurological

outcome (CPC scores 1 and 2) at hospital discharge, which

accounts for 53.6% of the survivors (Figure 1).

Table 1 demonstrates baseline demographics, clinical char-

acteristics, and pre- and post-arrest factors categorized

based on whether the participant achieved sustained ROSC

after the CPR. The mean age of patients in the study was 68.00

± 18.00 years (54.5% male). General wards were the most

common location of arrest, which accounted for about 40.4%

of all cardiac arrest events.

3.2. Univariable analysis

When comparing the two groups on the pre-arrest fac-

tors, there was no significant difference in age (p=0.910),

gender (p=0.271), time of arrest (p=0.734), location of ar-

rest (p=0.370), CCI (p=0.229), CPC scale (p=0.127), NEW2

score (p=0.268), SOFA score (p=0.997), GO-FAR score

(p=0.370), mechanical ventilator use (p=0.773), vasoactive

agent use (p=0.613), an electrocardiogram (ECG) monitoring

(p =0.397), arrest being witnessed (p =0.445), or CPR team ac-

tivation (p =0.629).

More than half of the causes of arrest were categorized as car-

diac (26.92%) and respiratory (28.85%), followed by infection

(14.74%). The patients with cardiac causes of arrest encom-

passed various clinical presentations, including acute coro-

nary syndrome (19 patients), cardiac arrhythmias (12 pa-

tients), acute decompensation of chronic heart failure (9 pa-

tients), and cardiac tamponade (2 patients).

The arrest etiology significantly differed between the two

groups, as the respiratory cause of arrest was more com-

mon in the sustained ROSC group than the non-ROSC group

(38.10% vs. 9.80%, p = 0.009). Patients who achieved sus-

tained ROSC also had fewer endotracheal tube (ETT) inser-

tions during CPR (38.10% vs. 54.90%, p = 0.047) and fewer

percentages of defibrillation (21.90% vs. 37.25%, p = 0.043)

compared to the non-ROSC group. There were also signif-

icantly fewer doses of adrenaline (3.11± 3.18 vs. 9.80±7.15,

p = <0.001) and bicarbonate (1.01±1.60 vs. 1.82±2.05, p =

0.008) used in sustained ROSC group with less total CPR time

(12.55±11.73 minutes vs. 39.00±22.58 minutes, p 0.001). The

two groups had no significant difference in initial rhythm and

time to adrenaline.

3.3. Multivariable analysis

Sustained ROSC
The multivariable logistic regression analysis of factors asso-

ciated with sustained ROSC following CPR is shown in Ta-

ble 2. Patients who experienced IHCA during the day shift

(8 a.m. - 4 p.m.) and patients who had ECG monitoring

prior to arrest were independently associated with sustained

ROSC (odds ratio (OR): 4.11; 95% CI :1.05-16.06 and OR: 6.38;

95% CI: 1.18-34.54, respectively). Higher total adrenaline

dose and increased total CPR time in minutes were signifi-

cantly negatively associated with sustained ROSC (OR: 0.72;

95% CI: 0.54-0.94 and OR: 0.92; 95% CI: 0.85-0.98, respec-

tively). However, we found no significant association be-

tween GO-FAR score (p=0.271), arrest at the ICU (p=0.602),

mechanical ventilator use (p=0.845), arrest being witnessed

(p=0.470), CPR team activation (p=0.944), initial shockable

rhythm (p=0.312), ETT during CPR (p=0.120), defibrillation

during CPR (p=0.897), sodium bicarbonate dose provided

during CPR (p=0.403), and time to first dose of adrenaline

within 5 minutes after CPR initiation with sustained ROSC

(p=0.425).

Survival to hospital discharge
The multivariable logistic regression for survival to hospital

discharge with favorable neurological outcome is presented

in Table 3. We found that arrest due to cardiac etiology was

associated with a positive result on survival (OR: 13.43; 95%

CI: 2.00-89.80), while a GO-FAR score was independently as-

sociated with the rate of discharged survival (OR: 0.89; 95%

CI: 0.81-0.98). Conversely, we found no significant relation-

ship between the total adrenaline dose during CPR (p=0.545)

and total CPR time (p=0.530).

4. Discussion

After IHCA in this study, the overall sustained ROSC was

achieved at 18%, with overall survival to discharge with a

favorable neurological outcome of 9.6%. Overall, sustained

ROSC was higher in patients with IHCA during the day shift

and ECG monitoring prior to arrest. In contrast, higher doses
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of epinephrine administrated and increased CPR duration

reduced the odds of sustained ROSC. Arrest due to cardiac

etiology was associated with increased survival to discharge

with favorable neurological outcome.

According to various articles on IHCA, sustained ROSC af-

ter IHCA was achieved in 33% to 67% of IHCA patients, with

overall survival to discharge ranging from 13% to 28% in

high-resourced countries (12-14). One large cohort study

from Sweden reported a 61% ROSC rate after IHCA and 28.5%

survival at discharge, with 23.6% of all patients having a CPC

score of 1 or 2 at discharge (14). Another study on cardiac

arrest in the emergency department conducted in Korea re-

ported a sustained ROSC rate of 68.6%, with about 35.2% of

patients surviving to hospital discharge (15). Compared with

the Swedish and Korean cohorts, our study demonstrates

a comparable rate of sustained ROSC after IHCA at 67.2%.

However, even with the comparable ROSC rate, survival and

satisfactory neurological outcome at discharge are substan-

tially lower (18% and 9.6%, respectively). Our results are sim-

ilar to one previous study from another university-based hos-

pital in Thailand, which also reported a high ROSC rate but

a low percentage of survival to discharge(16). Additionally,

the overall outcomes of IHCA in Thailand are expected to

be poorer if accounted for the population in lower-resourced

settings of non-referral and community hospitals across the

country.

One of the explanations for this result could be the lack of ad-

vanced post-arrest neurocritical care according to the AHA

guideline, including electroencephalogram (EEG), targeted

temperature management (TTM), and multimodality neuro-

prognostication. Due to the shortage of ICU beds and inten-

sive care staff, several essential components in neurocritical

care are rarely available in Thailand and other low- to middle-

income countries (17). For example, the EEG is not per-

formed for most IHCA patients due to the lack of resources

and skilled personnel to interpret the EEG result, poten-

tially leading to undiagnosed and untreated non-convulsive

seizures in post-arrest patients. As for the TTM, the AHA

guideline 2020 recommends induced hypothermia at 32°C to

36 °C for all adults who do not follow commands after OHCA

or IHCA in any cardiac rhythm, as evidence were found that

the TTM improves survival and neurological outcomes, par-

ticularly in OHCAs with initial shockable rhythm.

Nevertheless, more studies are needed for IHCA, as the cur-

rent evidence supporting TTM in IHCA is still insufficient

(18). Because the TTM requires accurate temperature control

and cooling devices in the ICU, the procedure is not generally

feasible in Thailand and many resource-limited areas due to

a shortage of available ICU beds.

Insufficient advanced post-arrest management may con-

tribute to poorer outcomes among IHCA patients in our

study. Even comparisons of survival after IHCA between

countries are limited due to variations in the populations, the

definition for identifying IHCA in each country, and country-

specific culture concerning CPR and do-not-resuscitate or-

ders (2). Further studies exploring post-arrest management

could be beneficial to improve the outcomes of IHCA in Thai-

land.

Our study provides interesting results on the factors associ-

ated with ROSC in IHCA. Firstly, patients who experienced

cardiac arrest during daytime had significantly better odds of

ROSC. This finding is consistent with previous studies on the

relationship between time of arrest and survival (14, 19-21).

Generally, more healthcare professionals are available for pa-

tient care during the day shift compared to the evening and

night shifts. Some studies have also reported that healthcare

staff during the night shift tend to be younger and less expe-

rienced. Night shift workers also reported decreased alert-

ness and increased health-related problems, especially when

longer consecutive night shifts are requested, affecting over-

all performance during the shift (22, 23).

For these reasons, some countries require a mandatory suf-

ficient time of rest for healthcare professionals before be-

ginning a new shift. However, the situation is exacerbated

in low-resourced countries with a shortage and maldistri-

bution of healthcare workers, where most workers concen-

trate in central regions and large cities (24). In Thailand, the

physician-to-patient ratio is about 7 per 10,000. The num-

ber is slightly lower than Southeast Asia’s average density

of 7.3 per 10,000 and about five times lower than 33.4 per

10,000 in high-income countries (25). Due to the shortage

and maldistribution, healthcare workers must work overtime

with frequent two consecutive shifts (16 hours), resulting in

practice errors and decreased patient and worker satisfac-

tion (26). From these findings, systemic approaches, strate-

gies, and supportive policies are essential to improve patient

outcomes during evening and night shifts. Further studies

on workers’ performance outside office hours are required to

improve patient care.

Secondly, ECG monitoring prior to cardiac arrest increases

the odds of ROSC. Monitor patients tend to be admitted to

intermediate wards and ICU equipped with advanced hemo-

dynamic monitoring devices and skilled staff experienced in

CPR and resuscitation. ECG monitoring also leads to early

detection of abnormal cardiac activity, resulting in immedi-

ate detection and response, which decreases CPR duration

and improves outcomes (27).

Lastly, for intra-arrest factors, we found that the total

adrenaline administration dose and increased CPR dura-

tion are associated with reduced ROSC. Various studies have

demonstrated the association between the duration of resus-

citation and patient outcomes. Most of the studies have con-

firmed that more favorable outcomes were related to shorter

duration of CPR. The longer the CPR, the longer uncorrected

underlying causes of arrest persist, resulting in increased or-

gan ischemia and decreased chance of ROSC overtime (28-

30).

However, the cut-point time for termination of resuscitation

is unlikely to be determined based on the findings. Due to the

numerous related clinical factors and differences in the CPR
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protocol of each hospital, the optimal time of resuscitation

for any individual patient should be based on careful clinical

judgment for each case (31).

Our study demonstrated the power of the GO-FAR score in

predicting survival at discharge with satisfactory neurolog-

ical outcomes after resuscitation in IHCA patients, which

was consistent with the original article and various valida-

tion studies (10). The result confirmed the usefulness of the

GO-FAR score as a potential tool for shared decisions regard-

ing do-not-attempt-resuscitation orders, especially in criti-

cally ill patients who may not benefit from the CPR (32, 33).

We also found that patients whose arrest was due to cardiac

etiology had better survival to hospital discharge with favor-

able neurological status. There are several explanations for

this finding. Most arrest patients with cardiac etiology are ad-

mitted in ECG monitoring settings, which is associated with

better survival after CPR. VF and VT arrest were also found to

be higher in the cardiac etiology group, which could be po-

tentially treated by defibrillation, resulting in early ROSC and

less total CPR time. The effectiveness of percutaneous coro-

nary intervention in patients with a myocardial infarction ac-

counted for a considerable portion of IHCA with cardiac ori-

gin, also contributing to improvement in survival after the ar-

rest (34).

Our present study has provided valuable information on

the result of CPR on IHCA patients in Thailand, an upper-

middle-income country in Southeastern Asia. The prognos-

tic factors found in the study are helpful as supportive infor-

mation for discussing the prognosis of IHCA with patients,

relatives, and stakeholders to facilitate further clinical deci-

sions. The findings also demonstrate the necessity of fur-

ther strategies to improve CPR during out-of-office hours and

post-cardiac arrest care for better patient outcomes. A more

extensive prospective observational study on IHCA patients

and their outcomes at the national level could be beneficial

to evaluate the situation in lower-tier hospitals. The national

cardiac registry database may help develop policies for sup-

porting IHCA care nationwide in different hospital settings in

Thailand, leading to an improvement in each component of

the chain of survival for cardiac arrest patients.

5. Limitations

Our present study has several limitations which need consid-

eration. Firstly, the study is retrospective with low sample

size, which naturally leads to bias. Secondly, the study was

conducted in a single, super-tertiary care, university-based

hospital in Bangkok, Thailand. Patient characteristics and

conditions are generally complicated as the hospital receives

transfers from nearby lower-tier hospitals. Lastly, in our hos-

pital, TTM is not yet a standard procedure in post-cardiac ar-

rest patients. Since several studies have proved the benefit

of TTM on patient outcomes, the result on the survival and

neurological outcomes needed to be accounted for with the

lack of TTM in this study before application.

6. Conclusions

The sustained ROSC rate was higher in IHCA during the day-

time shift and with prior ECG monitoring. The administra-

tion of higher doses of adrenaline and prolonged CPR dura-

tions decreased the likelihood of achieving sustained ROSC.

Furthermore, patients with cardiac-related causes of cardiac

arrest exhibited a higher rate of survival to hospital discharge

with favorable neurological outcomes.
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Table 1: Characteristics of studied patients according to sustained ROSC after cardiopulmonary resuscitation

Variables All patients (n=156) Sustained ROSC P
Yes (n=105) No (n=51)

Pre-arrest factors
Age (year)
Mean (±SD) 68.19 (±17.67) 68.30 (±18.07) 67.96 (±16.97) 0.910
Gender
Male 85 (54.49) 54 (51.43) 31 (60.78) 0.271
Day shift
8 a.m. - 4 p.m 58 (37.18) 40 (38.10) 18 (35.29) 0.734
Location of arrest
Intensive care unita 33 (21.15) 24 (22.86) 9 (17.65) 0.370
Intermediate ward 14 (8.97) 9 (8.57) 5 (9.80)
General ward 63 (40.38) 43 (40.95) 20 (39.22)
Emergency department 34 (21.79) 24 (22.86) 10 (19.61)
Others 12 (7.69) 5 (4.76) 7 (13.73)
Charlson comorbidity index
Mean (±SD) 5.33 (±2.79) 5.51 (±2.85) 4.94 (±2.64) 0.229
CPC scale 0.127
Good CPC scale (1, 2) 120 (76.92) 77 (73.33) 43 (84.31)
Poor CPC scale (3-5) 36 (23.08) 28 (26.67) 8 (15.69)
NEWS2
Mean (±SD) 7.37 (±4.24) 7.63 (±4.00) 6.82 (±4.70) 0.268
SOFA score (N = 103)
Mean (±SD) 7.13 (±4.73) 7.13 (±4.43) 7.20 (±5.45) 0.997
GO-FAR score (N = 126)
Mean (±SD) 16.82 (±13.25) 17.53 (±13.59) 15.23 (±12.48) 0.370
Primary diagnosis
Circulatory 51 (32.69) 31 (29.52) 20 (39.22) 0.055
Respiratory 30 (19.23) 20 (19.05) 10 (19.61)
Neoplasms 27 (17.31) 19 (18.10) 8 (15.69)
Infectious disease 11 (7.05) 11 (10.48) 0 (0.00)
Gastrointestinal 9 (5.77) 4 (3.81) 5 (9.80)
Genitourinary 9 (5.77) 9 (8.57) 0 (0.00)
Injury and external cause 9 (5.77) 5 (4.76) 4 (7.84)

Other b 10 (6.41) 6 (5.71) 4 (7.84)
Other factors
Mechanical ventilator 76 (48.72) 52 (49.52) 24 (47.06) 0.773
Any vasoactive agent 33 (21.15) 21 (20.00) 12 (23.53) 0.613
ECG monitoring 105 (67.31) 73 (69.52) 32 (62.75) 0.397
Witness arrest 119 (76.28) 82 (78.10) 37 (72.55) 0.445
CPR team resuscitation 48 (30.77) 31 (29.52) 17 (33.33) 0.629
Intra-arrest Factors
Arrest etiology
Cardiac 42 (26.92) 25 (23.81) 17 (33.33) 0.009
Respiratory 45 (28.85) 40 (38.10) 5 (9.80)
Infection 23 (14.74) 13 (12.38) 10 (19.61)
Neurological/stroke 10 (6.41) 6 (5.71) 4 (7.84)
Other 36 (23.08) 21 (20.00) 15 (29.41)
CPR characteristics
Initial rhythm with shockable 31 (20.13) 18 (17.48) 13 (25.49) 0.243
ETT during CPR 68 (43.59) 40 (38.10) 28 (54.90) 0.047
Defibrillation 42 (26.92) 23 (21.90) 19 (37.25) 0.043
Total adrenaline doses 5.30 (±5.76) 3.11 (±3.18) 9.80 (±7.15) <0.001
Total bicarbonate doses 1.28 (±1.80) 1.01 (±1.60) 1.82 (±2.05) 0.008
Time to adrenaline (minute) 3.15 (±3.66) 2.96 (±3.03) 3.49 (±4.58) 0.405
CPR time (minute) 21.20 (±20.29) 12.55 (±11.73) 39.00 (±22.58) <0.001
Data are presented as mean (± standard deviation (SD)) or number (%). CPC: Cerebral Performance Categories; CPR: Cardiopulmonary
resuscitation; ECG: electrocardiogram; ETT: Endotracheal tube; GO-FAR: Good Outcome Following Attempted Resuscitation;
NEWS2: National Early Warning Score 2; ROSC: Return of spontaneous circulation; SOFA: Sequential Organ Failure Assessment.
a Intensive care unit includes coronary care unit and intensive care unit. b Other includes Catheterization laboratory,
Operating room, Outpatient department, X-RAY department, Hemodialysis center, and private room.
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Table 2: Independent associated factors of sustained return of spontaneous circulation (ROSC) in in-hospital cardiac arrest patients based on

Multivariable analysis

Prognostic Factors Adjusted OR 95% CI P-value
GO-FAR score 0.97 0.92-1.03 0.271
Location (Intensive Care Unit) 1.73 0.22-13.65 0.602
Day shift 4.11 1.05-16.06 0.042
Mechanical ventilator 1.19 0.20-7.07 0.845
Vasopressor 0.34 0.05-2.29 0.266
ECG monitoring 6.38 1.18-34.54 0.032
Witness arrest 0.57 0.12-2.62 0.470
CPR team resuscitation 0.95 0.24-3.81 0.944
Initial shockable rhythm 0.32 0.03-2.92 0.312
Endotracheal intubation during CPR 0.26 0.05-1.42 0.120
Defibrillation 1.12 0.20-6.21 0.897
Total adrenaline dose during CPR 0.72 0.54-0.94 0.017
Total sodium bicarbonate dose during CPR 1.15 0.83-1.57 0.403
Time to first dose adrenaline within 5 minutes 1.98 0.37-10.66 0.425
Total CPR time 0.92 0.85-0.98 0.015
OR: odds ratio; CI: confidence interval; ECG: electrocardiography; CPR: cardiopulmonary resuscitation;
GO-FAR: Good Outcome Following Attempted Resuscitation.

Table 3: Independent associated factors of survival at discharge with good cerebral performance category scale (CPC1-2) following in-hospital

cardiac arrest

Prognostic factors Adjusted OR 95% CI P-value
GO-FAR score 0.89 0.81-0.98 0.015
Total adrenaline dose during CPR 0.72 0.26-2.06 0.545
Total CPR time 0.92 0.72-1.18 0.530
Cardiac etiology 13.43 2.00-89.80 0.007
OR: odds ratio; CI: confidence interval; CPR: cardiopulmonary resuscitation; GO-FAR: Good Outcome Following
Attempted Resuscitation.
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Figure 1: Flow diagram of the study. OHCA: Out-of-hospital cardiac arrest; ROSC: Return of spontaneous circulation. a recurrent event of

arrest and cardiopulmonary resuscitation after initially sustained ROSC.
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