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ABSTRACT
Objective: To evaluate the outcomes of cardiopulmonary resuscitation (CPR) of oncological cases versus non-oncological
admitted to the emergency department as out-of-hospital cardiac arrest (OHCA) or in-hospital cardiac arrest (IHCA).
Study Design: Descriptive study.
Place and Duration of Study: Emergency Department (ED) of Eskisehir Osmangazi University Hospital, between January
2014 to January 2020.
Methodology: Victims over the age of 18 years who had OHCA and IHCA were inducted. The outcomes of 109 patients with an
oncological diagnosis and 109 controls without cancer underwent CPR and were compared.
Results: The median age of the participants was 65 (58–76) years. Patients with an oncological diagnosis were more likely to
have an IHCA [OR: 2.98 (95% CI: 1.68–5.30), p <0.001]. The IHCA and OHCA rates of patients without an oncological diagnosis
were similar. Solid-organ malignancies were observed in 102 patients (93.6%). The initial rhythm of 88 patients (80.7%) in the
oncological arrest group was asystole versus 77 patients (70.6%) in the control group. Pulseless electrical activity was observed
in 17 patients (15.6%) in the study group and in 24 patients (22.0%) in the control group. Although the non-oncological group
was found to have a longer stay. No statistically signiﬁcant diﬀerence was found between the study and control groups
regarding duration of stay in the intensive care unit. Only one patient (2.0%) with cancer was discharged in stable state as
against 10 (21.3%) of non-oncological arrests [OR: 12.97 (95% CI: 1.59–105.93), p = 0.008].
Conclusion: The presence of cancer is not a favourable prognostic factor for the success of CPR.
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INTRODUCTION
Resuscitation from out-of-hospital cardiac arrest (OHCA) is
only successful in one-third of patients, and only approximately 9% of all patients are ultimately discharged from the
hospital, many of whom are neurologically impaired.1 The
outcome of patients who experience in-hospital cardiac arrest
(IHCA) is poor, with reported survival-to-hospital discharge
2,3
rates of 9–25%. The comorbidities associated with death
after IHCA are active malignancy, congestive heart failure,
chronic kidney disease, chronic obstructive pulmonary
disease, and diabetes mellitus (DM).4
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The resuscitation of oncological patients performed in the emergency department (ED) is not a widespread issue. The evaluations in terms of which have cancer, emergency cardiac
rhythms, return of spontaneous circulation (ROSC), and length
of hospital stay have not been thoroughly evaluated.1 Therefore, the aim of this study was to evaluate the outcomes of oncological and non-oncological cardiopulmonary arrest patients in
the ED.

METHODOLOGY
This descriptive study was conducted retrospectively at the ED
of a university hospital between January 2014 and January
2020. Patients aged 18 years and older who had OHCA or IHCA
were included. OHCA was deﬁned as out-of-hospital arrest
patients who were brought to the ED with or without return of
spontaneous circulation; whereas, patients who experienced
cardiac arrest while in the ED were deﬁned as IHCA. Patients
who developed arrest after hospitalization were not included in
the study. The study was approved by the Ethical Committee of
the University. Do not resuscitate (DNR) status is not legal in
Turkey where the study was conducted.

A total of 1052 patients underwent CPR in the ED within the
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speciﬁed period. The patients were divided into two groups
according to whether or not they had a cancer diagnosis. One
hundred and nine patients (10.4%) had an oncological diagnosis, while 943 patients (89.6%) had no oncological diagnosis. The control group was selected based on age and gender
by propensity score match (PSM). Since the number of oncological arrests was 109, PSM was performed at a ratio of 1:1
according to age and gender in the non-oncological arrest
group. Thus, a total of 218 patients (109 oncological and 109
non-oncological patients) were included in the study.
Demographic information was recorded from the hospital information system. Oncological diagnosis (solid or hematological), metastasis status, cancer stage, place of arrest (in or out
of hospital), CPR initial rhythm (pulseless electrical activity,
asystole, ventricular ﬁbrillation, or ventricular tachycardia),
bedside ultrasonographic ﬁndings before and during CPR
(enlargement of right heart structures, presence of cardiac
activity, cardiac tamponade, and deep vein thrombosis) were
recorded. The duration of CPR after ROSC was expressed in
minutes, and the length of hospital stay (days) was also
recorded.
Continuous data are presented as median [interquartile
range] and the categorical data are presented as percentages
(%). The Shapiro–Wilk test was used to investigate the suitability of the data for normal distribution. In the comparison of
groups that are not normally distributed, the Mann–Whitney Utest was used for cases with two groups. In the analysis of the 2
× 2 tables; Fisher’s exact test for the minimum expected count
<5, Yate’s Chi-squared test for the minimum expected count
between 5–25, and Pearson’s chi-squared test for the
minimum expected count >25. Pearson’s chi-squared test was
used for R × C cross tables. SPSS Statistics 21.0 software (IBM
Corp. Armonk, NY) was used to perform statistical analyses,
with p <0.05 considered statistically signiﬁcant.

RESULTS
Demographic features, comorbidities, and cardiac arrest locations of the patients are shown in Table I. Oncological patients
were more likely to have an IHCA [OR: 2.98 (95% CI:
1.68–5.30), p <0.001]. The IHCA and OHCA rates of patients
without an oncological diagnosis were similar.
The types of malignancy were found as 102 solid (93.6%) and 7
hematological (6.4%). All the oncological arrests were stage 3
or 4 cancer according to the American Joint of Committee on
Cancer’s TNM classiﬁcation system. The number of cancer
patients with metastasis was 79 (72.5%). Initial cardiac
rhythm, bedside ultrasound ﬁndings, ROSC, and CPR duration
of the experimental and control groups are shown in Table II.
The hospitalisation and discharge status of patients are shown
in Table II. The non-oncological group had longer hospital
stays; however, no statistically signiﬁcant diﬀerences were
found between the oncological and non-oncological groups in
terms of length of stay in the intensive care unit. Only one

patient (2.0%) with cancer was discharged in stable state as
against 10 (21.3%) of non-oncological arrests [OR: 12.97 (95%
CI: 1.59–105.93), p = 0.008].
Table I: Demographic data, comorbidities, and location of the arrest.

Age, year [IQR]
Male gender n(%)
Comorbidities
DM n(%)
HT n(%)
CAD n(%)
Heart Failure n(%)
Renal Failure n(%)
COPD n(%)
CVD n(%)
Location
In-Hospital n(%)
Out-of-Hospital n(%)

Study (n=109)

Control (n=109)

p

65.00[58.00-76.00]
82 (75.2%)

65.00[57.50-76.00]
82 (75.2%)

0.808*
1.000ǂ

17 (15.6%)
30 (27.5%)
20 (18.3%)
8 (7.3%)
10 (9.2%)
17 (15.6%)
10 (9.2%)

20 (18.3%)
60 (55.0%)
55 (50.5%)
22 (20.2%)
16 (14.7%)
19 (17.4%)
15 (13.8%)

0.718^
<0.001ǂ
ǂ
<0.001
0.011^
0.296^
^
0.855
0.395^

82 (75.2%)
27 (24.8%)

55 (50.5%)
54 (49.5%)

<0.001

^

*Mann-Whitney U, ǂ Pearson Chi-Square, ^Yate’s Chi-Square tests were used; DM: Diabetes
Mellitus, HT: Hypertension, CAD: Coronary artery disease, COPD: Chronic obstructive
pulmonary disease, CVD: Cerebrovascular disease.

Table II: Initial rhythms, point-of-care ultrasound, CPR features and
outcome.

CPR Initial Rhythm
Asystole n(%)
PEA n(%)
VF n(%)
VT n(%)
Point-of-care Ultrasound
No cardiac activity, n(%)
Segmentary Contraction Loss, n(%)
Right Heart Enlargement, n(%)
Cardiac Tamponade, n(%)
Deep Venous Thrombosis, n(%)
Pneumothorax, n(%)
Deﬁbrillation n(%)
ROSC n(%)
CPR Duration minutes
Deceased in ED, n (%)
Hospitalization in ICU, n (%)

Study
(n=109)

Control
(n=109)

88 (80.7%)
17 (15.6%)
2 (1.8%)
2 (1.8%)

77 (70.6%)
24 (22.0%)
6 (5.5%)
2 (1.8%)

77 (70.6%)
15 (13.8%)
13 (11.9%)
3 (2.8%)
1 (0.9%)
0 (0.0%)
13 (11.9%)
49 (45.0%)
35 (9-45)
60 (55.0%)
49 (45.0%)

72 (66.1%)
25 (22.9%)
8 (7.3%)
0 (0.0%)
1 (0.9%)
3 (2.8%)
24 (22.0%)
47 (43.1%)
40 (10-45)
62 (56.8%)
47 (43.1%)

p

0.291ǂ

ǂ

0.056

^

0.071
ǂ
0.785
*
0.685
0.785ǂ

LOS (all patients), days [IQR]

2.00 [1.00–7.00]
6.00
0.066*
[1.00-11.00]
LOS (Deceased cases in hospital),
2.00 [1.00–7.00]
3.00 [1.00-9.00]
0.453*
days [IQR]
Discharge after ICU stay, n (%)
1 (2.0%)
10 (21.3%)
0.008^
*Mann-Whitney U, ǂPearson Chi-Square, ^Yate’s Chi-Square tests were used. CPR:
Cardiopulmonary Resuscitation, PEA: Pulseless electrical activity, VF: Ventricular
ﬁbrillation, VT: Ventricular tachycardia, ROSC: Return of spontaneous circulation. ED:
Emergency department, LOS: Length of stay, ICU: Intensive care unit, IQR: Interquartile
range.

DISCUSSION
The primary outcome was to evaluate the oncological cases in
which resuscitation was performed in ED. Of the 1052 resuscitated cases, 109 (10.36%) were oncological cases. The IHCA
and OHCA rates of patients without an oncological diagnosis
were similar, but the majority of oncological patients were classiﬁed as IHCA. On the other hand, patients with cancer diagnoses are mostly brought when they are critically ill and
cardiopulmonary arrest develops in the emergency department.
Bruckel et al. reported that the initial rhythms of cancer cases
were mostly asystole and pulseless electrical activity in 62,931
adult cases of cardiac arrest.5 Stankovic et al. found that age,
female gender, and non-cardiovascular comorbidities were
associated with non-shockable rhythm.6 Hcybye et al. detected
that pulseless electrical activity was associated with higher
ROSC than was asystole, but no diﬀerences were found in longterm survival rates.7 Various studies showed that the prognosis
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of arrest cases with non-shockable rhythm is poor.8-10 In this
study, similar results were found in both the oncological
patients and in controls. Although no statistically signiﬁcant
diﬀerences were found in the bedside ultrasound of patients,
cardiac tamponade was found to be more frequent in oncologic
patients, which may be a clinically signiﬁcant ﬁnding.

Studies have recommended that non-end-stage cancer
patients should be resuscitated with the same degree of eﬀort
11
as any patient without cancer. In a meta-analysis by Fernando
et al., the prognosis of cancer patients who have active cancer
and comorbid conditions was reported to be poor.4 Lee et al.
found that the survival time of stage 4 cancer patients was
12
shorter compared to those without cancer. Oving et al. found
that the risk of post-CPR survival decreases in the presence of
13
severe comorbidity, including any malignancy. Mortality
rates in the study were higher and neurologic recovery rates
were lower in cancer patients.
A study in Turkey found that although the survival rate was
27.8% in patients with non-metastatic cancer and the survival
rate in patients with metastatic cancer was lower than that in
patients with non-metastatic cancer, this diﬀerence was not
statistically signiﬁcant.14 According to the results of a meta-analysis, overall survival after discharge was 6.2%, whereas
survival was 9.5% in patients with localized disease and 5.6% in
15
patients with metastatic disease. In this study, all oncological
patients who experienced cardiac arrest cases were found to
have stage 3 or 4 cancer.
This study has several limitations. First, the study is retrospective and observational in design and only included data from a
single centre. Second, all oncology patients who experienced
cardiac arrest were found to have stage 3 or 4 cancer,
according to TNM classiﬁcation system. Data on patients in the
early stages of cancer could not be included in the study
because these cases had not yet been diagnosed. Third, some
patients who had cardiac arrest may have undiagnosed cancer.

CONCLUSION
The presence of cancer is not a favorable prognostic factor for
successful CPR. Non-shockable rhythm is more common in
oncological arrests as periarrest rhythm. Even if reversible
arrest causes are tackled (as per current CPR guidelines), spontaneous circulation return is less frequent, and these patients
are discharged from the hospital less frequently.
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