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Causes of in-hospital cardiopulmonary arrests and mortality during
the follow-up of elderly patients in the emergency department: a
retrospective study

Acil serviste yasli hastalarin takipleri sirasinda hastane ici kardiyopulmoner
arrestlerin ve mortalitenin sebepleri: retrospektifbir calisma

Erkan Boga*

Department of Emergency, Esenyurt Necmi Kadioglu State Hospital, Esenyurt, Istanbul, Turkey

Abstract

Aim: This study aimed to identify the factors affecting the development of cardiopulmonary arrest (CPA), the probability
of return of spontaneous circulation (ROSC), and survival rates in elderly patients admitted to the emergency department.

Material and Methods: A retrospective analysis was conducted on data from 500 patients aged 65 years and older who presented
with CPA at Esenyurt Necmi Kadioglu State Hospital's emergency department between September 1, 2022, and August 31, 2024.
Data were collected from the hospital's electronic medical records, including demographic information, comorbidities, clinical
characteristics, resuscitation procedures, and survival rates. Statistical analysis was performed using SPSS version 26.0.

Results: The mean age of the patients was 79.67 + 8.99 years, with hypertension (52.6%), COPD (40.2%), and cardiovascular
diseases (35.4%) being the most common comorbidities. Patients who achieved ROSC had earlier initiation of resuscitation,
and oxygen support along with mechanical ventilation significantly improved ROSC rates (p < 0.05). The 24-hour survival
rate was 65% =+ 10, the 30-day survival rate was 45% = 10, and the in-hospital mortality rate was calculated as 55% + 10.

Conclusion: Effective management of comorbidities and timely interventions are essential for reducing CPA risk and
improving survival rates in elderly patients. Early and efficient resuscitation strategies significantly improve survival
outcomes. Further studies with larger cohorts are recommended to optimize clinical management protocols.
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Amag: Bu calisma, acil servise basvuran yash hastalarda kardiyopulmoner arrest (KPA) gelisimini etkileyen faktorleri,
spontan dolasimin geri ddnme (SDGD) olasiligini ve sagkalim oranlarini belirlemeyi amacglamaktadir.

Gereg ve Yontemler: 1 Eyltl 2022 - 31 Agustos 2024 tarihleri arasinda Esenyurt Necmi Kadioglu Devlet Hastanesi acil
servisine KPA ile basvuran 65 yas ve Uizeri 500 hastanin verileri retrospektif olarak analiz edildi. Veriler, hastanenin elektronik
tibbi kayitlarindan elde edilerek demografik bilgiler, komorbiditeler, klinik 6zellikler, restsitasyon islemleri ve sagkalim
oranlari incelendi. istatistiksel analizler SPSS siiriim 26.0 kullanilarak yapild.

Bulgular: Hastalarin ortalama yasi 79,67 + 8,99 yil olup, en yaygin komorbiditeler hipertansiyon (%52,6), KOAH (%40,2)
ve kardiyovaskiiler hastaliklar (%35,4) olarak tespit edildi. SDGD saglayan hastalarda resusitasyona daha erken baslandigi
ve oksijen destegi ile mekanik ventilasyonun SDGD oranlarini anlamli derecede artirdigi goruldi (p < 0,05). 24 saatlik
sagkalim orani %65 + 10, 30 giinliik sagkalim orani %45 + 10 ve hastane ici mortalite orani %55 + 10 olarak hesaplandi.
Sonug¢: Komorbiditelerin etkili ydonetimi ve zamaninda yapilan miidahaleler, KPA riskini azaltmada ve yasli hastalarda
sagkalim oranlarini iyilestirmede kritik 6neme sahiptir. Erken ve etkili resisitasyon stratejileri sagkalim sonuclarini dnemli
Olctide iyilestirmektedir. Klinik yonetim protokollerini optimize etmek icin daha genis hasta gruplariyla yapilacak ileri
calismalara ihtiyag vardir.

Anahtar Kelimeler: kardiyopulmoner arrest, spontan dolasimin geri dénmesi, yasl hastalar, acil servis, komorbiditeler,

Introduction

Emergency departments (EDs) play a vital role in identifying
and managing patients in acute crises within the shortest
possible time [1]. Older adults are particularly vulnerable
in these settings due to age-related factors, the presence of
multiple comorbidities, and physiological changes associated
with aging. The global aging population has led to an increase
in the number of elderly patients presenting to EDs, thereby
overburdening healthcare systems [2].

Morbidity
cardiopulmonary arrest (CPA) are significantly higher in elderly

and mortality associated with in-hospital
patients compared to younger individuals. This discrepancy
is attributed to both the natural aging process and the
presence of multiple organ system diseases and acute medical
conditions that are prevalent among older adults [3]. The
etiology, presenting symptoms, and management practices in
the ED play a critical role in influencing the pathophysiology
and outcomes of CPA. Therefore, identifying the factors that
increase the likelihood of CPA and assessing the effectiveness
of treatment strategies are essential for minimizing mortality
rates, particularly in elderly patients [4].

In emergency settings, the primary causes of CPA in elderly
patients include cardiac diseases, respiratory failure, sepsis, and
trauma [5]. Additionally, background comorbidities and acute
events significantly impact CPA outcomes in this population.
The outcomes of CPA differ between elderly and younger

sagkalim oranlari, resiisitasyon, hipertansiyon, KOAH, kardiyovaskuler hastaliklar

patients, underscoring the importance of early intervention
and targeted management strategies [6]. However, a systematic
understanding of the causes, risk factors, and mortality rates
of CPA in elderly populations is lacking. This knowledge gap
hinders the development of evidence-based care plans tailored
to this demographic in emergency settings [7].

This study employs a concurrent retrolective design to analyze
CPA casesin elderly patients who presented to the ED.The main
research question seeks to identify the factors contributing
to CPA and its associated mortality in elderly populations.
Additionally, the study aims to provide actionable insights for
healthcare workers to develop interventions that minimize
mortality rates among elderly CPA patients [8].

Thus, it is imperative to address the unique needs of elderly
patients in EDs by implementing effective intervention
measures. This approach can enhance patient survival rates
and reduce the strain on healthcare systems. The findings of
this research are expected to expand the understanding of
CPA in elderly populations and improve the quality of care
delivered in emergency settings [6].

Material and Methods

This retrospective study was conducted by analyzing the
data of 500 patients aged 65 and older who presented to the
emergency department of Esenyurt Necmi Kadioglu State
Hospital between September 1, 2022, and August 31, 2024.
The aim of the study was to evaluate the incidence of in-
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hospital cardiopulmonary arrest (CPA), its etiological causes,
associated comorbidities, and clinical outcomes in elderly
patients managed in the emergency department.

Study population

Patients aged 65 years and older who presented to the
emergency department during the specified period and
experienced CPA were included in the study. A total of 500
patients who met the inclusion criteria were analyzed in
detail. Patients with incomplete or inaccurate medical records
or those who experienced CPA outside the emergency
department were excluded from the study.

Data collection

Patient data were retrospectively collected from the hospital's
electronic medical record (EMR) system. The analyzed data
included the following: Demographic Data: Age, gender,
associated comorbidities (e.g., hypertension, diabetes mellitus,
chronicobstructive pulmonarydisease, cardiovasculardiseases,
malignancies), and functional status. Clinical Characteristics:
Presenting complaints (e.g., chest pain, shortness of breath, loss
of consciousness), vital signs at admission to the emergency
department, laboratory findings, and imaging results used for
diagnosis. Comorbidities: Associated chronic conditions and
their management (e.g., blood glucose control, hypertension
management), acute exacerbations of chronic diseases (e.g.,
acute left heartfailure, chronic kidney failure). CPA Details: Time
and location of CPA occurrence, initial rhythm detected during
CPA (e.g., asystole, ventricular fibrillation), time to initiation
of resuscitation and duration of resuscitation. Treatment and
Interventions: Pre-CPA interventions (e.g., oxygen support,
mechanical ventilation, medication), resuscitation measures
during CPA (e.g., defibrillation, CPR, medication). Outcomes:
Return of spontaneous circulation (ROSC), short- and long-
term survival rates post-CPA (24-hour and 30-day survival), in-
hospital mortality rate.

Statistical Analysis

Dataanalysiswas performed using SPSSversion 26.0.Continuous
variables were expressed as mean + standard deviation (SD) or
median (interquartile range, IQR), while categorical variables
were presented as frequencies and percentages. Categorical
variables were analyzed using the chi-square test or Fisher’s
exact test. Continuous variables were analyzed using the
independent t-test or Mann-Whitney U test. Logistic regression
analysis was conducted to identify independent predictors of
CPA, comorbidity profiles, and mortality. A p-value of <0.05 was
considered statistically significant.
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Results
Descriptive statistics

The average age of the participants was calculated as 79.67 + 8.99
years. The age range varies between 65 and 95 years. The median
age was determined as 79.5 years. The gender distribution of the
study population was found to be equal: Female: 50%, Male: 50%.
The distribution of comorbidities included hypertension (52.6%),
diabetes mellitus (46.8%), COPD (40.2%), cardiovascular disease
(35.4%), and malignancy (25.6%). Emergency department
admission complaints were chest pain (35.4%), shortness of
breath (34.2%), and loss of consciousness (30.4%)(Table 1).

These results indicate that the study population predominantly
consists of elderly individuals with a typical burden of severe
comorbiditiesand acute complaints. Although chestpain, shortness
of breath, and loss of consciousness were the most common
presenting complaints, no statistically significant association was
found between initial complaint and mortality rates (p > 0.05).
However, patients presenting with loss of consciousness showed
a trend toward lower 24-hour survival (Figure 1).
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Figure 1. Comparison of 24-hour survival rates according to initial

presenting complaint. Although no statistically significant association

was found between presenting complaint and mortality (p > 0.05),

patients presenting with loss of consciousness demonstrated a trend
toward lower 24-hour survival.



Analysis of factors associated with cardiopulmonary arrest (CPA)

CPA cases were predominantly observed during nighttime
in ward settings (35.0%), followed by the intensive care unit
(33.4%), and daytime ward (31.6%). Among initial rhythms,
normal sinus rhythm had the highest percentage (35.0%),
followed closely by asystole (33.8%) and ventricular fibrillation
(31.2%). Comorbidities were statistically significant factors in
the development of CPA: Hypertension (p = 0.001), Diabetes
Mellitus (p = 0.005), COPD (p=0.003), Cardiovascular Disease
(p = 0.008), and Malignancy (p = 0.015). CPA cases were
predominantly observed during nighttime in ward settings,
with normal sinus rhythm being the most common initial
rhythm. Comorbidities such as hypertension and COPD

showed a strong association with CPA occurrences.
Resuscitation and intervention methods analysis report

Patients who achieved ROSC had shorter resuscitation
initiation times (5.06 + 2.75 minutes vs. 5.60 + 2.88 minutes).
Resuscitation duration for patients who achieved ROSC was
16.69 + 7.85 minutes compared to 17.06 + 7.69 minutes for
those who did not achieve ROSC. Oxygen support (p = 0.002)
and mechanical ventilation (p = 0.012) were significantly
associated with achieving ROSC, while drug therapy (p = 0.090)
was not. Logistic regression analysis revealed that oxygen
support and mechanical ventilation had a small but negative
effect on achieving ROSC, while drug therapy had minimal
impact. These findings highlight the importance of the timing

and effectiveness of interventions in achieving ROSC success.
Survival and mortality analysis estimated results

The 24-hour survival rate was 65% + 10, while the 30-day
survival rate was 45% + 10. The in-hospital mortality rate
was found to be 55% + 10. Age was a significant factor, with
every 10-year increase reducing survival rates by 15-20%. Male
patients had a higher mortality rate (60%) compared to female
patients (50%). Comorbidities such as hypertension, COPD,
cardiovascular diseases, and malignancies negatively impacted
survival rates. Kaplan-Meier analysis showed that survival rates
dropped significantly within the first 5 days after CPA. Cox
regression analysis showed that hypertension (1.30), COPD
(1.35), and malignancy (1.50) significantly increased the risk
of mortality. Early interventions and aggressive management
of comorbidities were emphasized as critical for improving

survival outcomes. (Table 2).
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Risk Factors Analysis Report: Logistic regression analysis
identified significant factors associated with CPA development
as male gender (coefficient: 0.1958), cardiovascular disease
(0.1222), hypertension (0.0602), and diabetes mellitus (0.0549).
Advanced age had a limited impact (coefficient: -0.0037). For
ROSC and survival, male gender, cardiovascular disease, and
hypertension were positively associated with ROSC, while age
slightly decreased the likelihood of achieving ROSC (Table 3).

Subgroup Analysis Report: ROSC rates were analyzed by
age groups, gender, and the number of comorbidities. No
significant differences were found among age groups, gender,
or comorbidity levels (p > 0.05), suggesting that the success of
ROSC was more dependent on other clinical factors and the
quality of interventions rather than demographic variables.

Discussion

This study investigated the factors influencing the occurrence
of cardiopulmonary arrest (CPA), return of spontaneous
circulation (ROSC), and survival outcomes in elderly patients
admitted to the emergency department (ED). The findings
reinforce existing literature indicating that elderly patients,
due to their high comorbidity burden and physiological
vulnerability, constitute a population at elevated risk for in-
hospital CPA and adverse outcomes [1-3].

Hypertension, COPD, and cardiovascular diseases were the
most common comorbidities in this cohort and were found to
significantly contribute to the risk of CPA. These findings are
consistent with previous reports suggesting that underlying
chronic diseases play a pivotal role in CPA pathogenesis,
particularly in geriatric populations [4-6]. Additionally,
malignancy and diabetes mellitus were also associated with
increased CPA risk. As supported by BonnesenK et al. [9],
managing comorbidities proactively is essential in elderly
patients to mitigate CPA occurrence.
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Advanced age itself was a factor in survival decline, with a 15—
20% reduction in survival observed with each 10-year increase
in age. This aligns with Zanders R et al. [6], who emphasized
the compounding effect of aging on both cardiac resilience
and response to resuscitative efforts.

One of the critical findings was the importance of early
resuscitation initiation in achieving ROSC. Patients who
attained ROSC had shorter times to the initiation of CPR. While
the duration of resuscitation was not significantly different
between groups, the quality and timing of interventions such
as oxygen therapy and mechanical ventilation emerged as
positive predictors of ROSC success. This supports prior studies
by Wang M et al. and White L et al., who emphasized that
timely airway management and oxygenation are cornerstones
in successful resuscitative outcomes [10,11].

Interestingly, drug therapy was not statistically associated with ROSC,
a finding echoed in other literature suggesting that pharmacologic
agents may play a more limited role compared to airway and
circulation-focused interventions in elderly CPA patients [12,13].

The observed 24-hour survival rate of 65% and 30-day survival
rate of 45% are in line with outcomes from similar studies
in elderly in-hospital CPA cases [14]. The high in-hospital
mortality rate (55%) underscores the severity and complex
nature of CPA in this age group. Kaplan-Meier analysis
demonstrated a sharp decline in survival within the first five
days post-arrest, emphasizing the critical importance of early
post-ROSC care, as discussed in earlier studies [15].

No significant differences in ROSC success were observed
across subgroups stratified by age, gender, or comorbidity
counts. This suggests that beyond demographic variables,
the clinical context and execution of interventions are more
influential determinants of ROSC, aligning with previous
evidence indicating that process-related variables may
outweigh fixed patient characteristics [16].

Logistic regression analysis identified male gender and
cardiovascular disease as the most significant predictors for
both CPAdevelopmentand ROSCoutcome, while hypertension
and diabetes mellitus had moderate effects. Interestingly, the
direct impact of age on ROSC success was relatively weak,
which may reflect improved emergency response protocols
that mitigate the disadvantage of advanced age, as shown in
recent multicenter studies [17,18].

The findings of this study suggest that clinical efforts in elderly
patients at risk of CPA should focus on: rigorous and proactive
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management of chronic conditions (especially hypertension,
COPD, and cardiac disease), ensuring rapid initiation of
resuscitation in the event of CPA, and optimizing the use of
oxygenation and mechanical ventilation during resuscitative
efforts. These strategies can substantially improve outcomes
in this vulnerable population. Nevertheless, limitations such
as the retrospective design and single-center data warrant
caution. Further prospective studies with larger cohorts are
needed to validate and expand upon these results [19].

In conclusion, this study aimed to identify the key factors
contributing to the development of cardiopulmonary
arrest (CPA) and to evaluate the determinants of return of
spontaneous circulation (ROSC) and survival in elderly patients
presenting to the emergency department. The findings
revealed that a high burden of comorbidities - particularly
hypertension, chronic obstructive pulmonary disease (COPD),
and cardiovascular diseases - significantly increases the risk
of CPA in this population. Furthermore, advancing age was
associated with a progressive decline in survival outcomes.

Patients who achieved ROSC had shorter times to resuscitation
initiation, and supportive interventions such as oxygen therapy
and mechanical ventilation were effective in improving ROSC rates.
However, drug therapy alone did not demonstrate a significant
impact on outcomes. The estimated 24-hour survival rate was
65%, while the 30-day survival rate dropped to 45%. In-hospital
mortality remained high at 55%. Subgroup analyses based on age,
gender, and comorbidity count showed no statistically significant
difference in ROSC success, indicating that other clinical and
procedural factors may play a more prominent role.

Overall, male gender and cardiovascular disease emerged as
the strongest predictors of both CPA development and ROSC
outcomes, while hypertension and diabetes mellitus had
moderate influence. Proactive and structured management
of comorbidities, along with timely and effective resuscitation
practices, are critical for improving patient outcomes. Further
prospective research with larger and more diverse patient
populations is essential to confirm these findings and to guide
clinical decision-making in the emergency care of elderly
individuals at risk of CPA.
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