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Factors Associated with the Short-Term Survival from
Cardiopulmonary Resuscitation (CPR) among Older
Patients in a Middle-Income Country
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Objective: The present study was aimed to explore factors associated with short-term survival from CPR among older patients in
a middle-income country.

Materials and Methods: The author retrospectively reviewed data of all patients aged 60 years and older who presented to our
emergency department (ED) after out-of-hospital cardiac arrest (OHCA) during 2010 to 2017. Data collection was done using
Utstein-Style Guidelines for uniform reporting of data by trained research assistants.

The primary outcome was to determine the success rate of CPR and factors associated with 7-days survival in OHCA
among older patients. Data was calculated using appropriate statistical analysis. Overall survival from each factor were presented
by median survival time, which analyzed in to hazard ratio.

Results: We had 308 patients in the present study. One hundred and sixty-five patients (53.6%) were female, with a mean age of
74.78+9.50 years. An average CPR time was 26.75+16.64 minutes and average time to return of spontaneous circulation (ROSC)
was 17.56+12.95 minutes. A total of 163 (52.9%) achieved ROSC and 88 (28.6%) patients survived to hospital admission. Overall
median survival time was 7 days.

In multivariable analysis model, patients with first recorded ECG as asystole (HRadj 1.53 95% CI 1.18 to 1.98) and those
required time to ROSC more than 12 minutes (HRadj 3.21 95% CI 2.98 to 4.74) decreased a chance of survival.

Conclusion: Half of the older patients had ROSC and almost one-third survived to hospital admission. Asystole and time to ROSC >12
minutes decreased a chance of 7 days survival among older adults. The present study may give some idea in crucial decision-making
for out of hospital cardiac arrest among older adults.
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Cardiopulmonary resuscitation (CPR) is the main
treatment process in patients with cardiac arrest. In 2016,
the American Heart Association (AHA) announced the rate
of successful CPR resulting in return of spontaneous
circulation (ROSC) was 25% for both in and out of hospital
settings(1).

When focusing on elderly populations, the ROSC
rate decreased drastically from 8.1% in the 60-69 years age
group and continued to diminish as low as 3% in patients
aged more than 80 years(2). One study in the USA reported
half the elderly survivors survived until hospital discharge,
and half the discharged patients lived on for more than 24
months(3).  Although advanced age is one of the most important

factors affecting the CPR process, there are other factors
that should be taken into consideration(4). Chang et al(5) and
Cooper et al(6). found that decline in physiological reserve,
initial cardiac rhythm, bystander involvement, and the specific
causes of arrest might be important factors to consider in
resuscitating the elderly. One German registry study examined
the impact of emergency medical services (EMS) on the whole
CPR process(7).

Thailand is considered a middle-income country.
According to the national statistical office report(8), Thailand
is now an aging society with an increase of 6 million (14.9%)
in the geriatric population in the last 20 years. Several
studies(9,10) have collected and analyzed out-of-hospital cardiac
arrest (OHCA) data in this area. The recent largest study
was the PAROS study(11), which included data from 9 Asia-
Pacific countries and 9 provinces in Thailand. None of them
focused on geriatric populations and factors associated with
short-term outcomes in OHCA.

The present study aimed to explore the success
rate of CPR with factors from various perspectives in
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treating elderly patients in a middle-income country,
which may greatly benefit the decision-making during CPR
session.

Materials and Methods
This was a retrospective cohort study. The authors

reviewed data of all patients aged 60 and older who
experienced OHCA between 1 January 2010 and 31 December
2017 and eventually received treatment at one emergency
department (ED) of a university hospital in Bangkok,
Thailand. Our hospital has approximately 70,000 ED visits
per year and 30% of them are aged over 60 years. Patients
with cardiac arrest were identified initially by searching the
hospital’s electronic database using ICD10 code I46.0
(cardiac arrest with successful resuscitation) and I46.9
(cardiac arrest, unspecified). Researchers reviewed the ED
visit card to confirm that the patients had OHCA during the
ED visited. Exclusion criteria were patients with do not
resuscitate orders and incomplete CPR data recorded in ED.

Data collection process
The data collection was done by two research

assistants (RAs), a bachelor of Medical and Public Health,
and a secretary. The RAs were blinded to the study
hypothesis.

Research assistants training process
RAs were trained to collect data under supervision

of the principle investigator (PI). This included eight hours’
training for data collection and identifying medical terms.
RAs met the principle investigator twice a month to clarify
terms and data that were not clear. Furthermore, they could
contact PI directly if they had problems with the terms or
were unsure about data abstractions. The PI randomly selected
5% of medical records to test for interrater reliability between
RAs.

Data collection was done using 2015 Revised
Utstein-Style Recommended Guidelines for uniform reporting
of data(12). The collected data consisted of age, gender,
underlying diseases, Charlson co-morbidity index, activities
of daily living (ADL), pre-hospital bystander, witnessed or
non-witnessed arrest, time to first defibrillation, initial rhythm
of cardiac arrest, drug administration and time to first drug
administration. Furthermore, route of drug administration,
type of drug administration, endotracheal tube intubation,
ST-segment myocardial infarction (STEMI) and reperfusion
attempts, overall CPR duration and time to last ROSC
achieved, blood samples sent during CPR, such as serum
glucose level, serum potassium level, serum lactate level and
pH from blood gas were collected. Patients who survived ED
were further followed-up for 7 days to evaluate short-term
survival by using in-hospital database.

The primary outcome of the present study was to
determine factors associated with the short-term survival
from CPR among OHCA elderly patients.

Patients’ informed consent was waived by the ethics
committee of our hospital, since approval is not considered

necessary for analyzing anonymous data for quality
management. The present study was approved by the
hospital’s institutional review board.

Statistical analysis
In the present study, the authors incorporated all

cases that corresponded to the inclusion and exclusion criteria
of the study design in the study period.

Quantitative values such as age, Charlson
comorbidity index score, and various time values in the CPR
process were presented using mean and standard deviation
(SD) or median and interquartile range (IQR) where
appropriate. The relationship between factors was
determined by using student’s t-test or Mann Whitney u-
test. The calculation was statistically significant when
p-value was less than 0.5. Qualitative values such as gender,
cause of cardiac arrest, and the first cardiac rhythm recorded
were presented using percentages. Chi-square was used to
test a relationship between factors, with p-value less than
0.5 being statistically significant.

Overall survival from each factor was presented as
median survival time, which was analyzed into hazard ratio
(HR) and underwent univariable and multivariable analysis.
The p-value less than 0.5 was considered statistically
significant. All statistical calculations found in the present
study were calculated by STATA software version 15.1.

Results
During the study period, an electronic database

search showed 471 elderly patients with compatible ICD-10
code. Further chart review identified 308 elderly patients
with OHCA and a complete CPR record form in ED. The
trend shows an increase in the number of cardiac arrest patients
every year since 2010, as in Figure 1.

Overall 77 patients (25%) arrived by ambulance.
One hundred and sixty-five patients (53.6%) were female,
with an average age of 74.78+9.50 years. Ninety patients
(29.2%) were dependent with ADLs. Only 34 (11.2%)
patients had a bystander who responded (Table 1). Asystole
was the most common initially recorded cardiac rhythm
[171 (55.5%) patients]. Most causes of OHCA among elderly
patients were from internal medical problems (94.8%).
Ninety-seven (31.5%) patients were defibrillated at some
point during the CPR process and mean time to defibrillation
was 32.1+25.1 minutes. Most of the elderly patients received
[299 (97.1%) patients] epinephrine during CPR with an
average dose of 8.9+5.5 ampules of 1 ml of 1: 1,000

Figure 1. Number of OHCA elderly patients from 2010
to 2017.
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epinephrine. Fifty-seven (18.5%) patients received an
antiarrhythmic drug during CPR with 52 (16.9%) patients
receiving only amiodarone and 5 (1.6%) patients receiving
both amiodarone and lidocaine. An average CPR time was
26.8+16.6 minutes and average time to ROSC was 17.6+12.9.
Half of elderly patients [163 (52.9%) patients] had ROSC
and 88 (28.6%) patients survived to hospital admission (Table
2).

Patient characteristics (Table 3)
In univariate analyses, the present study showed

that witnessed arrest by doctor and nurse significantly
improved survival outcome (HR 0.62, 95% confidence interval
(CI) 0.42 to 0.93) p = 0.019. While advanced age using
cut-off point at age 75 (HR 1.42, 95% CI 1.10 to 1.82)
p<0.006, impairment in bathing (HR 1.38, 95% CI 1.02 to
1.86), toilet hygiene (HR 1.36, 95% CI 1.01 to 1.83), and
continence (HR 1.8, 95% CI 1.03 to 3.15) had a negative
effect on the CPR process. In multivariate analysis there was

no statistical significance for each outcomes.

First recorded cardiac rhythm (Table 4)
In univariate analyses, asystole (HR 1.68, 95% CI

1.30 to 2.17) decreased survival outcome Ventricular
fibrillation (VF) and pulseless ventricular tachycardia (pVT)
had no significant effect in survival outcome. In multivariate
analysis, asystole was associated with decreased survival
outcome (HRadj 1.53, 95% CI 1.18 to 1.98).

CPR process (Table 4)
Univariate analyses showed that patients with an

initial rhythm of non-VF and who had a defibrillation time
>30 minutes during CPR process had worse survival outcomes
(HR 2.74, 95% CI 1.26 to 5.96). Patients who received
amiodarone during CPR improved their survival outcomes
(HR 0.30, 95% CI 0.09 to 0.93). CPR time >30 minutes
was associated with worse outcome (HR 2.74, 95% CI 2.09
to 3.60). Time to ROSC >12 minutes decreased the chance
of survival (HR 3.44, 95% CI 2.29 to 5.16). In multivariate
analysis, time to ROSC >12 minutes resulted in decreased

Variables n (%)

Age (years)    74.8+9.5
Gender, female 165 (53.6)
Underlying diseases 267 (86.7)

Myocardial infarction (MI)    80 (26.0)
Congestive heart failure (CHF)    17 (5.5)
Peripheral vascular disease       5 (1.6)
Cerebrovascular disease    47 (15.3)
Dementia       8 (2.6)
Peptic ulcer disease    14 (4.5)
Chronic pulmonary disease    19 (6.2)
Mild Liver disease       2 (0.6)
Diabetic mellitus (DM) without complication    80 (26.0)
Hemiplegia       6 (1.9)
Diabetic mellitus (DM) with complication    25 (8.1)
Chronic kidney disease    61 (19.8)
Any malignancy    13 (4.2)
Metastatic solid malignancy    20 (6.5)
Moderate or severe liver disease       6 (1.9)
Acquired immune deficiency syndrome (AIDS)       1 (0.3)

Charlson comorbidity index, mean+SD       4.9+2.3
ADL (Dependency)    90 (29.2)

Bathing    61 (19.8)
Dressing    62 (20.1)
Movement    88 (28.6)
Toilet hygiene    61 (19.8)
Continence    14 (4.5)
Eating    15 (4.9)

Witnessed arrest
Emergency medical services (EMS)    16 (5.2)
Bystanders 248 (80.5)
Doctor or Nurse    43 (14.0)
N/A       1 (0.3)

Bystanders response
Have done    34 (11.1)
No 272 (88.3)
N/A       2 (0.6)

Table 1. General characteristics of study patients

Variables       n (%)

First rhythm records
Ventricular Fibrillation (VF)    20 (6.5)
Pulseless electrical activity (PEA)    96 (31.2)
Pulseless ventricular tachycardia (pVT)       8 (2.6)
Asystole 171 (55.5)

Cause of cardiac arrest
Internal Medicine 292 (94.8)
Accidental injury       9 (2.9)
Respiratory obstruction       2 (0.6)

STEMI
Find    21 (6.8)
Not found 287 (93.2)
First defibrillation
Number of patients    97 (31.5)
Defibrillation time    32.12+25.11

Drug administration 300 (97.4)
Epinephrine 299 (97.1)
Dose (amp)       8.95+5.50
Antiarrhythmic    57 (18.5)
Amiodarone    52 (16.9)
Amiodarone and Lidocaine       5 (1.6)
Dose (amp)       1.77+0.76
Calcium gluconate    93 (30.2)
Sodium bicarbonate    84 (27.3)
50% glucose    51 (16.6)

pH (n = 89)       7.15+0.18
Lactate (mmol/L) (n = 96)    10.65+4.85
K (mmol/L) (n = 233)       5.19+1.92
Glucose (mg%) (n = 286) 181.07+129.72
Survival to admission    88 (28.6)
CPR time (min), mean + SD    26.75+16.64
Time to ROSC (min), mean + SD    17.56+12.95

Factors associated with survival

Table 2. Clinical characteristics of study patients
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survival outcome (HRadj 3.21, 95% CI 2.98 to 4.74).

Laboratory values (Table 4)
Univariate analyses showed that abnormal serum

potassium (HR 1.44, 95% CI 1.07 to 1.94) and hypoglycemia
(HR 1.60, 95% CI 1.11 to 2.31) were having negative
effects in survival outcomes. In multivariate analysis there
was no statistical significance for any outcome.

Discussion
Thailand is slowly becoming an aged society(13), in

parallel with the trend of almost every country in the world.
This phenomenon explains the surge of elderly ED visits and
OHCA being in line with the yearly CPR trend we have seen
in the present study(13).

The present study showed that the initial rhythm
as asystole was a significant negative predictor. This is by
far the most prominent factor across elderly OHCA
studies(4,14-17), indicating that the irreversible cause of
cardiac arrest in conjunction with poor functional reserve
results in poor outcome in CPR for elderly OHCA.
Considering asystole as major cause of non-shockable
rhythm, our result aligned with both all age group studies
from Xue et al(17). which defined the survival to discharge
outcomes between shockable vs. non-shockable rhythm
(31% vs. 17%, p<0.001). The result also aligned with the
large elderly study from Funada el al(9) which showed odd
ratio for 1-month survival from initial shockable rhythm at
1.93.

Time to ROSC >12 minutes was a significant
negative predictive factor. The result was inconsistent with
a study focused on all age groups, which showed 90% of
patients achieved ROSC within 20 minutes of CPR and
patients requiring more time had a lower chance of survival
and good neurological outcome(18). The result may contribute
to the optimum resuscitation time for OHCA in elderly
patients.

EMS personnel witnessing arrest had no significant
value in our study; this was contradicted by a large multivariate
study of elderly OHCA in Japan, which showed EMS
witnessing arrest was a predictor of good CPR outcome after
multivariate analysis. The reason for the conflicting result
is due to a much lower EMS exposure of elderly OHCA at
the time of the study. Also, initial shockable rhythm didn’t
contribute to any statistical significance in the present study.
This may be explained by the same EMS issue when compared
with other healthcare systems such as the implementation of
EMS-based early defibrillation program in 6 cities in the
United States significantly improved survival after OHCA(19).
A newly organized EMS system in Thailand with increased
accessibility, including paramedic training initiated in
2015, may prove beneficial. Future studies may reveal the
significance of these OHCA aspects.

In terms of age and gender, our results align with
the majority of the previous studies(4,14,17,20,21). Advanced age
was associated with poorer outcomes following OHCA, while
gender differences generally did not contribute to survival.

The decline in physical reserve in the elderly population
was important(5). A recent study focused on the effect of the
age-adjusted Charlson comorbidity index score with survival
from OHCA from all age groups and found that a Charlson
comorbidity index score greater than 5 decreased survival
rate significantly(16). This contradicts our results and may
stem from the effect of elderly populations or from the nature
of our study population which had index score of 4.94+2.26,
thus the majority of cases had an index score very near to the
cut-off point of five.

The present study was a single-center study and
the results may not be generalizable. This was a retrospective
study with incomplete data. Furthermore, the authors could
not evaluate the quality of CPR, such as pushing too hard,
pushing too fast, among other factors, which may affect
survival outcomes. In relation to ACLS guidelines for post-
resuscitation hypothemia, our hospital did not routinely
perform it due to the limitation of resources at the time.
These may affect the survival outcome. The lower rate of
EMS utilization may have contributed to the significance of
results in the analysis.

Conclusion
Half of the older patients had ROSC and almost

one-third survived to hospital admission. Initial rhythm as
asystole and those requiring more than 12 minutes for ROSC
had poor outcomes. The present study may provide some
ideas in crucial decision-making for out of hospital cardiac
arrest among older adults.

What is already known on this topic?
Cardiopulmonary resuscitation (CPR) is the main

treatment process in patients with cardiac arrest. In 2016,
the American Heart Association (AHA) announced the rate
of successful CPR resulting in return of spontaneous
circulation (ROSC) was 25% for both in and out of hospital
setting.

There is limited research in middle income countries
on factors associated with short term survival from CPR
among older patients.

What this study adds?
Half of the older patients had ROSC and almost

one-third survived to hospital admission. Administration of
both amiodarone and lidocaine predicted the success rate of
CPR among older adults. In contrast, those requiring more
than12 minutes for ROSC had poor outcomes. The present
study may provide some ideas in crucial decision-making for
out of hospital cardiac arrest among older adults.
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