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ARTICLE INFO ABSTRACT

Keywords: Introduction: Patients with advanced cancer tend to utilize the services of the health care system,
Emergency department particularly emergency departments (EDs), more often, however EDs aren’t necessarily the most
Cancer ideal environments for providing care to these patients. The objective of our study was to analyze

Advanced patients with cancer
Predictive factor
Palliative care

the clinical and demographic characteristics of advanced patients with cancer receiving basic
palliative care (BPC) or hospice care (HC), and to identify predictive factors of BPC and HC prior
Hospice care to their visit to the ED, in a large tertiary care center in Hungary.

Emergency department visit Methods: A retrospective, detailed analysis of patients receiving only BPC or HC, out of 1512
Hospitalization patients with cancer visiting the ED in 2018, was carried out. Sociodemographic and clinical data
were collected via automated and manual chart review. Patients were followed up to determine
length of survival. Descriptive and exploratory statistical analyses were performed.

Results: Hospital admission, multiple (>4x) ED visits, and respiratory cancer were independent
risk factors for receiving only BPC (OR: 3.10, CI: 1.90-5.04; OR: 2.97, CI: 1.50-5.84; OR: 1.82, CI:
1.03-3.22, respectively), or HC (OR: 2.15, CI: 1.26-3.67; OR: 4.94, CI: 2.51-9.71; OR: 2.07, CI:
1.10-3.91). Visiting the ED only once was found to be a negative predictive factor for BPC (OR:
0.28, CI: 0.18-0.45) and HC (OR: 0.18, 0.10-0.31) among patients with cancer visiting the ED.

* Corresponding author. Department of Primary Health Care, University of Pécs Medical School, 7623 Hungary Pécs, Rakdczi Street 2, Hungary.
E-mail address: pozsgai.eva@pte.hu (E. Pozsgai).
1 These authors contributed equally to this work as primary authors.

https://doi.org/10.1016/j.heliyon.2024.e29348

Received 6 December 2023; Received in revised form 5 April 2024; Accepted 5 April 2024

Available online 6 April 2024

2405-8440/© 2024 The Authors. Published by Elsevier Ltd. This is an open access article under the CC BY-NC-ND license
(http://creativecommons.org/licenses/by-nc-nd/4.0/).


mailto:pozsgai.eva@pte.hu
www.sciencedirect.com/science/journal/24058440
https://www.cell.com/heliyon
https://doi.org/10.1016/j.heliyon.2024.e29348
https://doi.org/10.1016/j.heliyon.2024.e29348
https://doi.org/10.1016/j.heliyon.2024.e29348
http://creativecommons.org/licenses/by-nc-nd/4.0/

C. Varga et al. Heliyon 10 (2024) 29348

Conclusions: Our study is the first from this European region to provide information regarding the
characteristics of patients with cancer receiving BPC and HC who visited the ED, as well as to
identify possible predictive factors of receiving BPC and HC. Our study may have relevant im-
plications for health care planning strategies in practice.

List of Abbreviations

ED Emergency Department
EoL End of Life

BSC Best Supportive Care
BPC Basic palliative care
HC Hospice care

CTAS Canadian Triage and Acuity Scale
MSTR  Magyar Siirgdsségi Triage Rendszer = Hungarian Emergency Triage System

NHIF Hungarian National Health Insurance Fund
ICD-10 International Classification of Diseases, 10th Revision
OR Odds Ratio

1. Introduction

Cancer diseases present a significant burden on health care systems worldwide, which — with the ageing of the population-is ex-
pected to increase further. Patients with advanced cancer tend to utilize the services of the health care system, particularly emergency
departments (ED), more often due to the progression or complication of their cancer [1]. Yet, patients with cancer visiting the ED with
urgent symptoms have been found to have worse outcomes [2] and to have significantly higher hospital admission rates, compared to
other patients without cancer [1,3-5]. According to previous studies, up to 83 % of patients with cancer nearing the end of life (EoL)
visited the ED at least once within the final 6 months of their lives [6,7].

EDs are designed to provide around the clock acute care to patients with any medical condition across a large variety of diseases.
These institutions are fast-paced environments with large patient turnover, therefore, the special multidisciplinary care necessary for
patients with advanced cancer is generally not available [8]. Furthermore, healthcare professionals at EDs, burdened by their immense
workload are often not properly trained to provide optimal care for these patients with cancer [5,9].

In order to provide patients with cancer with the best type of care, palliative care should be introduced as early as possible,
preferably when the patient is still undergoing curative treatment, but latest, when curative treatment of the disease is no longer
possible [10]. The primary goals of palliative care are to prevent and relieve patients’ suffering with a holistic attitude (considering the
physical, psychological, social and spiritual aspects of suffering), to support the patient’s family, thus ultimately to provide the best
quality of life possible [11]. As part of palliative care, the aims of hospice care are similar, but directed at patients with an expected life
expectancy of 6 months or less [12].

According to the development levels of palliative care services available in a region, countries can be assigned into one of six
categories [13,14]. Countries in category 1 do not have any form of palliative care, those in category 2 have capacity-builiding pal-
laitive care activity and categories 3a and 3b mean that the country has isolated (3a) or generalized (3b) palliative care provision.
Category 4b indicates the availability of the highest, most advanced level of palliative care services in the given country, meaning that
a significant provision of palliative care service development had been achieved in multiple places and by several providers within the
country, that guidelines for palliative care exist and have a significant impact on health policy [13,14].

Hungary has been assigned to the slightly lower ‘4a’ category, meaning the palliative care services are at a preliminary stage of
integration [13-15]. While basic palliative care (BPC), provided by primary care physicians and oncologists, and hospice care (HC) is
available throughout the country, other forms of specialist palliative care (SPC), integrated and implemented into oncological care
early on in the disease progression is only available in less than a handful of cancer centers [15]. As a result, when further oncological
curative treatment is not recommended for patients with cancer, and “best supportive care” (BSC) is assigned by the decision-making
Oncology Multidisciplinary Team (the interdisciplinary team, which decides on the oncological treatment of the patient) only BPC or
ultimately hospice care are the forms of supportive care available for patients with cancer [16].

Receiving only BPC or HC indicates a state where the patient’ disease is incurable, similarly to having advanced cancer, which also
implies that the disease is no longer curable. Repeated ED visits made by patients with advanced cancer imply a deficiency in their
supportive care, however EDs aren’t necessarily the most ideal environments for providing care to patients with advanced cancer.
Aggressive medical interventions and hospital admissions are increasingly considered as poor-quality cancer care [17], since the focus
should be placed on patient preferences, symptom prevention and maximizing the quality of life. Furthermore, hospital admissions at
this stage of the disease also add to the financial burden of cancer care [17]. Therefore, to prevent ED visits by offering optimal
supportive care to patients with advanced cancer, as well as to decrease the patient burden of the EDs it would be of the utmost



C. Varga et al. Heliyon 10 (2024) 29348

importance to identify possible predictive factors of their visits.

To our knowledge no study has investigated the characteristics of patients receiving only basic palliative care and hospice care
presenting to the ED from this European region, since most studies have been reported from Western countries.

As part of a larger research project investigating the characteristics of patients with cancer visiting the ED described in previous
papers [18,19], the aims of the present study were to (1) analyze the clinical and demographic characteristics of patients receiving
basic palliative care or hospice care prior to their visit to the ED, and to (2) identify predictive factors of BPC and HC, in a large tertiary
care cancer center in Hungary.

2. Materials and methods
2.1. Setting and study Context

Before carrying out the research project, ethical approval was obtained from the Regional Ethical Committee (Reference number:
8280-PTE2020).

The study was conducted in a large, public tertiary care institution, the Somogy County Kaposi Mér Teaching Hospital in Kaposvar,
Hungary. This facility includes a Level 3 Emergency and Trauma Center (ED) and a specialized cancer center. The hospital’s cancer
center, tasked with serving patients with cancer in Somogy county and accepting referrals from adjacent counties, encompasses an
inpatient unit, a day oncology unit, and a radiotherapy unit. The hospital operates a single-gate system, wherein all patients, including
those with cancer, initially present to the ED for assessment. No outpatient phone triage system is available in Hungary, therefore all
(including cancer) patients presenting to the ED are admitted and examined, however patients with minor health issues may also
present at the 24-h GP on-call system if they choose to do so. Following assessment by an emergency physician, patients are either
discharged home, admitted to an inpatient ward of the hospital or admitted to the short-term ward of the emergency department (for
up to 1 day) after which -based on their medical status-they are either admitted to the hospital or discharged. The Hungarian
Emergency Triage System (MSTR) [20], adapted from the Canadian Triage and Acuity Scale (CTAS) [21], is used for patient triage
upon arrival at the ED. The ED in the study annually handles approximately 35 000 patients, with adults constituting 80 % of this
population.

In Hungary, the decision to provide oncological treatment for patients with cancer is determined by an inter-disciplinary team,
called a Oncology Multidisciplinary Team (Oncology MDT), made up of oncologists, surgeons and other specialists involved in the
treatment of patients with a certain type of cancer. Once the Oncology Multidisciplinary Team decides that the patient’s cancer disease
isin its final stage and/or if the patient’s medical status would make the patient incapable of tolerating further oncological therapy, the
decision to stop all active oncological treatment with a curative intent is made and “best supportive care” (BSC) is recommended from
then on. Since the Oncology MDT takes into account the patients’ tumor type, stage, general health and ECOG status [22] the Oncology
MDT’s decision provides a complex assessment of the individual’s medical status. “BSC” indicates that only supportive care: meaning
basic palliative care (BPC) or hospice care (HC) [23] can be provided from then on, but no further active oncological treatment with a
curative intent will be carried out. Both forms of supportive care includes symptom management (including for eg. pain management),
which may in some cases also include for e.g. also palliative radiation therapy. BPC is routinely provided at the primary care level by
family physicians, however less frequently -as in the example of pallaitve radiation therapy-can also be provided by oncologists. The
other form of supportive care, hospice care is provided once a cancer patient’s life expectancy is considered less than six month, and is
provided by a hospice team. Hospice care can be provided at home (home hospice care) or in insitutions, as inpatient hospice care. (The
Hungarian National Health Insurance Fund (NHIF) reimburses both forms of hospice services: home hospice care and inpatient hospice
care.)

Besides the provision of basic palliative care and hospice care, other specialist palliative care -excepting three centers in Hungary-is
unavailable, since specialist palliative care services, like palliative outpatient clinics and consult services (hospital mobile teams) are
not reimbursed by the NHIF [15]. Furthermore, there is a lack of specialized palliative physicians and other resources, therefore even
home hospice care predominantly involves specialized nursing care (65 %), with less than 10 % involvement of specialized palliative
physicians [24]. The number of hospice beds in the country is only 63.8 % as that recommended by the World Health Organization
recommendations for a country with a population of almost 10 million like Hungary [24]. Thus, although technically considered
specialized palliative care, the available hospice care in Hungary, particularly in home hospice care, is limited and requires further
resources and development.

In the region of the study, basic palliative care and hospice care were available for patients with cancer but no other forms of
specialized palliative care were available. Thus, all patients with cancer who had been assigned only BSC by the Oncology Multi-
disciplinary Team, received basic palliative care, and all those, whom the oncologists or primary physicians considered to have a life
expectancy of probably less than 6 months were offered hospice care. Inpatient hospice care was accessible in three locations, while a
single healthcare provider facilitated home hospice care [24]. When these patients experienced acute symptoms, they could call or visit
the 24-h GP on-call system or could visit the ED, based on their own decision.

2.2. Participants
Inclusion criteria included all patients aged 18 and above, who visited the ED between January 1st and December 31st, 2018, and

received their cancer diagnosis within five years prior to their first ED visit in 2018 or within the study year itself. The International
Classification of Diseases, 10th Revision (ICD-10) which is the official system for assigning codes to diagnoses and procedures in
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Hungarian hospitals was utilized, with codes ranging from C0000 to C9670 to screen for cancer patients in our study, as described
previously [18,19].

2.3. Study design

As part of a larger research study, we initially undertook a retrospective analysis of patients having an International Classification
of Diseases, 10th Revision (ICD-10) code of cancer, who presented to the ED in 2018 (18, 19). The inclusion criteria encompassed
patients who had visited the ED from January 1 to December 31, 2018, and had been diagnosed with cancer (C0000-C9670) within the
preceding 5 years or during the study year.

The project began by the screening of the hospital’s electronic database for all patients who met the inclusion criteria. Altogether
27 010 visits were made by patients 18 years and older at the ED in 2018, from which 2383 cases were made by 1512 patients with
cancer, thus constituting 8.8 % of all adult ED visits [18,19].

Then, via detailed automated and manual chart review (see description of process below), demographic and clinical data of patients
who had received either basic palliative care or hospice care (following the recommendation of only “BSC” by the Oncology Multi-
disciplinary Team) were screened.

An exhaustive chart review of all patients with cancer [18,19] - including patients who had received BPC and hospice care - was
executed through automated data extraction, followed by manual review by the research team. Demographic data (patient’s, age at
first ED visit, place of residence), number of ED visits per patient, type of cancer, type and number of comorbidities, time and type of
prior oncological care — including best supportive and hospice care-, disposition (admitted to inpatient care or discharged), place of
inpatient care following ED presentation and -where applicable-time of death of the patient. Place of residence included the following
options: county seat, city, village and nursing home, with ‘county seat’ indicating the administrative center or the governmental
headquarters of Somogy county in Hungary, with ‘city’ indicating any other city (having a population of more than 5000 inhabitants)
within the studied county, with ‘village’ meaning a place of residence as having a population of fewer than 5000 inhabitants and the
‘nursing home’ meaning any nursing home within the county. Cancer types and comorbidities were documented according to the
ICD-10. The comorbidities that were documented were those listed in the Charlson comorbidity index [25], including the following
diseases: myocardial infarction, congestive heart failure, peripheral vascular disease, cerebrovascular disease, dementia, chronic
pulmonary disease, rheumatologic disease, peptic ulcer disease, liver disease, diabetes mellitus, hemiplegia or paraplegia, renal dis-
ease, malignancy leukemia, lymphoma, AIDS.

Patients were considered to have advanced cancer in our study, if the cancer patient (1) had been recommended BSC by the
Oncology Multidisciplinary Team, and so was only provided basic palliative care and (2) those who had been offered (impatient or
home) hospice care, prior to the ED visit.

Given the limitations of automated data collection, a manual chart review was conducted post-automation, as also described

Table 1
The terminology and principles of categorization of patient data [18,19].

Demographic and Clinical
Data

Definition/Categorization

Oncology Multidisciplinary
Team

An interdisciplinary team, made up of oncologists, surgeons and other specialists involved in the treatment of patients with a
certain type of cancer. The Oncology Multidisciplinary Team makes the decisions regarding the type and length of oncological
treatment that the patient should receive and also if the treatment should be stopped. In the course of decision-making the
Oncology Multidisciplinary Team takes into account the patients’ tumor type, stage, general health and ECOG status, thus
providing a complex assessment of the individual’s medical status.

This is the decision of the Oncology Multidisciplinary Team, that active oncological treatment (with a curative intent) is stopped,
and only supportive care will be provided to the patient from then on.

BSC indicates that the patient can (and should) receive symptom-management (eg. pain management) but no further oncological
treatment. BSC in practice therefore indicates, that the patient can only receive supportive care: BPC or HC.

This form of supportive care is available to patients with cancer once the Oncology Multidisciplinary Team’s recommendation has
been “BSC”. It includes symptom-management (eg. pain management) and can be provided by any physician, but most commonly
at home by the family physician.

This form of supportive care is available to patients with cancer with a life expectancy of less than six months. It also includes
symptom-management (eg. pain management) and can be provided by a hospice team at home (called home hospice care) or at an
institution (called inpatient hospice care)

Supportive care includes BPC and HC. It means symptom-management (eg. pain) of the patient, and its aim is to optimize comfort,
function and social support of the patient.

Therefore, in our study, if the patient received “only supportive care”, they received either only “BPC” or “HC”

Best supportive care (BSC)

Basic palliative care (BPC)

Hospice care (HC)

Supportive care

Age (years)

Number of comorbidities

Oncological care prior to ED
visit

Types of Oncological care

Cancer-related ED visit

Destination from ED

<65 or >65 years

0,1,>2

Any type of inpatient or outpatient oncological care (BSC, palliative care, hospice) or treatment (chemo-, radio-, immunotherapy
or surgery), which the patient received closest to the current ED visit’s date.

Surgical-, radio-, chemo-, immune- or biological- and hormone treatments as well as supportive care: BSC/palliative care and
hospice

patients whose visit was unambiguously related to their cancer and not to any other disease/medical condition, i.e. who visited
the ED due to the complications or progression of their cancer

Grouped into 3 categories: discharged to place of primary residence, admitted to the inpatient area or discharged against medical
advice.
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previously [18,19]. This review of medical charts was performed by the research team, including emergency medicine specialists.

To ensure accuracy of the manual chart review, two emergency physicians independently assessed each case, considering factors
such as the patient’s oncological history, stage, comorbidities, and recent treatments. A standardized evaluation guideline was
established to guide the review process, with a third reviewer consulted in cases of disagreement regarding the reason for the ED visit.

Table 1 describes the principles of categorization of demographic and clinical patient data and the terminology which was used.

The primary outcome measure for this study was the distribution of the demographic and clinical characteristics of patients
receiving basic palliative care or hospice care and who subsequently visited the ED. The secondary outcome measures for this study
were the predictive factors of receiving basic palliative care or hospice care by patients with cancer who visited the ED.

Patients were followed up for 36 months following their last ED visit and the death of the patients was recorded. The number of
deaths within 30 days, and over 30 days from the last ED presentation were also registered.

Our study followed the Strengthening the Reporting of Observational studies in Epidemiology (STROBE) guidelines for observa-
tional studies when designing and describing this study [26].

Table 2
The demographic” and clinical characteristics of patients with cancer (N = 1512) visiting the ED in 2018 [18,19].
n %
Total number of patients with cancer at the ED in 2018 1512 100 %
Age (years)
<65 571 37.8%
941 62.2 %
Sex
Male 754 49.9 %
Female 758 50.1 %
Place of residence
County seat 742 49.1 %
City 160 10.6 %
Village 560 37.0 %
Nursing home 50 3.3%
Tumor type
Colorectal 243 16.1 %
Breast 194 12.8 %
Urogenital (except prostate) 193 12.8%
Respiratory 184 122 %
Non-melanoma skin cancer 169 11.2%
Prostate 125 8.3 %
Hematological 93 6.2 %
Pancreas, Small intestine, Liver,
Gallbladder and Biliary tract 75 5.0 %
Head and Neck 62 4.1%
Gastroesophageal 57 3.8%
Melanoma 37 2.4 %
Other 80 5.3 %
Number of comorbidities
None 250 16.5 %
1 353 23.3 %
>2 909 60.1 %
Prior oncological care
No 207 13.7 %
Yes 1305 86.3 %
Surgery 422 27.9 %
Chemotherapy 298 19.7 %
Radiotherapy 209 13.8%
Hormone therapy 165 10.9 %
Immune/Biological therapy 69 4.6 %
Basic palliative care 82 5.4 %
Hospice care” 60 4%
Frequency of ED visits
1x 1024 67.7 %
2-3x 406 26.9 %
4x or more 82 5.4 %
Treatment requirement following ED visit
Admission to inpatient care 685 45.3 %
Discharge home 827 54.7 %
Death
< 30 days 252 16.7 %
>30 days 1260 83.3 %

@ Hospice care: included patients receiving home hospice care (n = 51 patients) and inpatient hospice care (n = 9
patients).
b Data regarding race is not specifically described, since 100 % of patients was Caucasian.
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Table 2 shows the demographic and clinical characteristics of all the ED visits made by patients with cancer in 2018, as described
previously [18,19].

2.4. Data analysis

A data analysis framework was devised to address the study’s research questions, using both descriptive and exploratory ap-
proaches. Frequency tables were used to describe the number of ED visits made by patients and their demographic and clinical
characteristics. For the investigation of patients, the Chi-squared test, and Fischer’s exact test for low case numbers were used to
identify significant differences between the patients receiving BPC or HC and the rest of the patients with cancer. Differences and
associations were considered statistically significant if p < 0.05. Then, stratified analysis was performed - and checked for confounders
(age, sex)- to determine predictive factors for BSC and hospice care. Statistical analyses were conducted using Jamovi 2.2.5 software.

3. Results
3.1. The demographic and clinical characteristics of patients with cancer receiving basic palliative care or hospice care

Out of 1512 patients with cancer, 82 patients were assigned basic palliative care, and 60 patients hospice care prior to their visit to
the ED. (Table 3). A little over half of the patients in both groups lived in the county seat of the hospital. There was a slightly higher
female participation in both types of care, and the majority of the patients were above 65 years. The most common cancers were
respiratory and colorectal cancers in both groups and most patients had >2 comorbidities. Most of the patients in both groups had >2
ED visits in the study year, with 61 % of BPC patients and 71.7 % of the hospice patients visiting the ED more than twice within the
study year, and the highest percentage of >4 ED visits among the patients receiving hospice care (20 %). More than three-quarters of

Table 3
The demographic and clinical characteristics of patients with cancer receiving only basic palliative or hospice care,
visiting the ED in 2018.

Basic palliative care Hospice care

Total number of patients 82 (100 %) 60 (100 %)
Age (years)

<65 21 (25.6 %) 27 (45 %)

>65 61 (74.4 %) 33 (55 %)
Sex

Male 35 (42.7 %) 28 (46.7 %)

Female 47 (57.3 %) 32 (53.3 %)
Place of residence

County seat 43 (52.4 %) 33 (55.0 %)

Town 5 (6.1 %) 4 (6.7 %)

Village 30 (36.6 %) 23 (38.3 %)

Nursing Home 4 (4.9 %) -
Tumor type

Colorectal 16 (19.5 %) 13 (21.7 %)

Breast 7 (8.5 %) 4 (6.7 %)

Urogenital (except prostate) 11 (13.4 %) 10 (16.7 %)

Respiratory 16 (19.5 %) 13 (21.7 %)

Non-melanoma skin cancer 1(1.2%) 0 (0.0 %)

Prostate 1(1.2%) 0 (0.0 %)

Hematological 1(1.2 %) 0 (0.0 %)
Pancreas, Small intestine, Liver,

Gallbladder and Biliary tract 18 (22.0 %) 2 (3.3 %)

Head and Neck 1(1.2 %) 3 (5.0 %)

Gastroesophageal 5 (6.1 %) 8 (13.3 %)

Melanoma 0 (0.0 %) 0 (0.0 %)

Others 5 (6.1 %) 7 (11.7 %)
Number of comorbidities

None 7 (8.5 %) 13 (21.7 %)

1 17 (20.7 %) 8 (13.3 %)

>2 58 (70.7 %) 39 (65.0 %)
Frequency of ED visits

1x 32 (39.0 %) 17 (28.3 %)

2-3x 39 (47.6 %) 31 (51.7 %)

>4x 11 (13.4 %) 12 (20.0 %)
Treatment requirement following ED visit

Admission to inpatient care 58 (70.7 %) 38 (63.3 %)

Discharge to home 24 (29.3 %) 22 (36.7 %)
Death

<30 days 49 (59.8 %) 32 (53.3 %)

>30 days 33 (40.2 %) 29 (46.7 %)
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the patients’ ED visits were due to the progression or complications of their cancer disease (cancer-related ED visit), 75.6 % and 78.3 %
in the BPC and hospice care groups, respectively. Furthermore, over half of the patients in both groups were admitted to inpatient care
(70.7 % and 63.3 % of the BPC and hospice patient group, respectively) following their ED visit. More than half of the patients in both
groups died within 30 days of their ED visit (Table 3).

3.2. Comparison of the demographic and clinical characteristics of patients receiving BPC or HC with the rest of the cancer patient
population visiting the ED in 2018

We compared the demographic and clinical characteristics of the patients receiving BPC or HC prior to their ED visit (Table 3) with
the rest of the patients with cancer that visited the ED in the study as shown in Table 2 [18,19]. Of the total number of patients with
cancer (n = 1512) that visited the ED, 5.42 % had received BPC and 3.97 % had received some form of hospice care prior to their ED
visit. The frequency of multiple (2-3x) ED visits among patients receiving hospice care was almost twice that of the total cancer patient
population, and only marginally less for the BPC group (51.7 % for hospice care, 47.6 % for BPC care vs. 26.9 %, among the rest of the
cancer population visiting the ED). Only 5.4 % of the total cancer population visited the ED > 4x times, which is less than half of that of
the BPC group (13.4 %), and only about one-fourth as much as patients in hospice care (20.0 %). There was no significant difference in
the place of residence among the groups, with the majority of patients living in the chief city of the county. Based on their frequency, all
patients’ malignant diseases were colorectal, breast, urogenital, respiratory, and non-melanoma skin cancers (16.1 %, 12.8 %, 12.8 %,
12.2 %, 11.2 % respectively). The majority of all the patients with cancer was above 65 years, and there was no noteworthy difference
between the gender distribution of the patients. A little less than a quarter of the total cancer patient population (23.2 %) had
cancer-related ED visits, which is significantly less than among the patients that were assigned BPC (75.6 %) and those that received
hospice care (78.3 %). Patients of both BPC and HC were admitted to inpatient care following their ED visit in 70.7 % (BPC) and 63.3 %
(HC) of the cases, whereas only 45.7 % of the overall patients with cancer were admitted to the hospital following their ED visit.

3.3. Predictive factors for being assigned only BPC and visiting the ED

When we investigated which factors predicted that patients with cancer only received BPC, we found that if the main reason was a
cancer-related ED visit, it dramatically increased the odds (OR: 13.44, CI 95 %: 7.98-22.64) of the patient receiving BPC prior to the ED
visit. Hospitalization more than tripled the odds (OR: 3.10) of being assigned only BPC. Having a repeated ED visit also almost tripled
the odds, with an OR of 2.97 for >4x ED visits and an OR of 2.63 for 2-3x ED visits within the study year, for the patient receiving BPC.
Finally, having respiratory cancer increased the odds by 82 % in this group (Table 4).

Factors which decreased the odds of the patient being provided only BPC, were having only one ED visit, and living in a town or a
village (Table 4).

3.4. Predictive factors for receiving hospice care and visiting the ED

The odds for the patient to be in hospice care were considerably increased if the ED visit was cancer-related (OR: 14.93, CI95 %:
7.97-27.98). Having 4x or more ED visits increased the odds almost five times (OR: 4.94), and repeated ED visits of 2-3 times more
than tripled the odds (OR: 3.07) that the patient had received hospice care. If the underlying disease was a gastroesophageal cancer the
odds were more than quadrupled, with an OR of 4.41. Lastly presenting with any ‘other’ type of cancer, having respiratory cancer or
being hospitalized more than doubled the odds of the patient having received hospice care, with ORs of 2.50, 2.07, 2,15 respectively
(Table 5).

Living in a town or village, as well as having only one ED visit reduced the odds of the patient being in hospice care (Table 5).

4. Discussion
To our knowledge, ours is the first study from this European region to analyze the demographic and clinical characteristics of

patients with cancer who had received only basic palliative care or hospice care and had visited the ED. We showed that approximately
9%of patients with cancer visiting the ED had previously received only basic palliative care or hospice care prior to their ED visit. We

Table 4
Predictive factors for patients with cancer receiving only basic palliative care visiting the ED.
Predictors 0Odds Ratio (OR) Confidence Interval (CI)
Factors increasing the odds
Hospitalization 3.10 1.90-5.04
ED visit 4x or more 2.97 1.50-5.84
ED visit 2-3x 2.63 1.68-4.12
Respiratory cancer 1.82 1.03-3.22
2 or more comorbidities 1.64 1.10-2.68
Factors decreasing the odds
Town or village residence 0.81 0.52-1.27
ED visit 1x 0.28 0.18-0.45
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Table 5
Predictive factors for patients with cancer receiving hospice care visiting the ED.
Predictors Odds Ratio (OR) Confidence Interval (CI)
Factors increasing the odds
ED visit 4x or more 4.94 2.51-9.71
Gastroesophageal cancer 4.41 1.99-9.77
ED visit 2-3x 3.07 1.83-5.16
‘Other’ type cancer 2.50 1.10-5.68
Hospitalization 2.15 1.26-3.67
Respiratory cancer 2.07 1.10-3.91
Factors decreasing the odds
ED visit 1x 0.18 0.10-0.31

also identified novel predictive factors of their ED presentation: repeated ED visits and having respiratory cancer significantly
increased, while having only one ED visit and living in a town or village significantly decreased the odds of the patient receiving only
BPC or HC prior to ED presentation.

In our study, the majority of patients receiving BPC or HC were over 65 years old, and slightly more female patients (55 %) visited
the ED according. A recent ivestiagtion regarding the emergency department visits of patients with cancer receiving palliative care
found that the mean age of patients was 65.5 years and there was a slight majority of men (50.7 %) [27] as was also found in other
previous studies that men were more likely to visit the ED at the end of life [28,29].

Yilmaz et al. and Elsayem et al. both noted the higher mortality of patients with advanced cancer [30,31]. Conditions in patients
with advanced cancer, such as dyspnea, delirium and poor ECOG statsus have been shown to be significantly associated with death
within 30 days of ED presentation [32]. We found similarly high mortality rates among our patients, with the majority having died
within 30 days of their last ED visit (59.9 % and 53.8, among our BPC and HC patients, respectively.) The frequency of cancer type
distribution among our patient population, with colorectal, respiratory, and urogenital cancer being most common among them, was
similar to other studies [33], and is in line with the most common causes of cancer mortality in the developed world.

Having respiratory cancer significantly increased the odds of BPC and HC (by 87 % in BPC patients and by 107 % in patients
receiving HC). Our finding is supported by previous studies [2,3,34]. A study in Australia reported, that having lung cancer was
independently related to making an unplanned ED presentation within one month of receiving oncological treatment [2], while
another investigation in the Netherlands showed that patients with metastasized bronchial or lung cancer received a larger amount of
in-hospital medical care, had more ED admissions, and more often received end-of-life statement than patients with advanced colon
cancer [34].

We discovered that having two or more comorbidities in addition to cancer increased the odds of the patient having been assigned
only BPC, however, it did not significantly influence the odds of HC. A possible reason for this difference may have been, that BPC
patients received only outpatient care, whilst hospice care included inpatient care as well, with more staff-involvement, and more
specialist care, which may have resulted in more efficient symptomatic treatment. Despite this difference, however, the predictive
factors of BPC and HC for cancer patient visiting the ED were almost the same in both studied subgroups of patients with cancer.

Patients with advanced cancer have been shown to utilize the ED and inpatient healthcare services, even despite high utilization of
other outpatient support services [35]. According to a recent study in the US, patients with advanced cancer presented to the ED
despite recommendations for early provision of palliative care, from which 6.5 % of the patients had received palliative and 1.3 % prior
hospice care [36]. The proportion of patients receiving BPC or HC in our study was comparable to this (with 5.42 % having received
only BPC and 3.97 % having received HC), but due to the different original population source of our investigation focusing on all
patients with cancer -instead of just patients with advanced cancer-visiting the ED-the interpretation of the comparison may be limited.

Previous retrospective studies have examined the predictive factors of hospital care in patients with advanced cancer. According to
a large study conducted in the US, 71 % of patients with advanced cancer were admitted to hospital at least once 12 months following
their diagnosis, and approximately two-thirds of the patients who were hospitalized had had an ED visit prior to hospital admission
[37]. These findings correspond to ours, the hospitalization rates following the ED visits of the patients in our study were likewise high:
70.7 % and 63.3 % for BPC and HC, respectively. Furthermore, we identified hospitalization as a predictive factor of BPC and HC
patients visiting the ED, thus implying that the former two subgroups of patients with cancer caused a comparatively larger burden for
the ED, than the rest of the patients with cancer.

Our results showed that besides hospitalization, repeated ED admissions were also significant predictors of receiving BPC or HC.
According to a large Canadian investigation, patients with advanced cancer presented to the ED approximately 2.5 times within the
final six months of their life and 30.7-60 % of patients with cancer visited the ED during their final month of life [29,38]. In line with
these reports, 71.7 % of our patients with prior hospice care visited the ED 2 or more times. Furthermore, the odds ratios for patients to
have received BPC or HC were 2.63 and 2.97, and 3.07 and 4.94 for repeated ED visits of 2 or more and 4 or more, respectively.

Hospital admission significantly increased the odds of receiving only BPC or HC, by 210 % and 115 % for BPC and HC, respectively.
These somewhat lower odds and lower hospitalization rates among hospice patients (63.3 % vs.70.7 % among BPC patients), can
possibly be explained by the proportion of patients receiving inpatient care at hospice institutions -and somewhat more specialized
care-as opposed to BPC patients who did not have access to inpatient care.

Rehospitalization rates among patients with advanced cancer have been found to be associated with black race/ethnicity and lower
socioeconomic status as a possible consequence of these individuals having less comprehensive access to medical care and lower health
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literacy [39-41]. Despite our study not specifically assessing socioeconomic status, we identified "town or village residence’ as a
negative predictive factor for both prior BPC in patients with cancer visiting the ED. It is possible that accessing the ED located in the
county seat may have been more difficult for these patients living in rural areas of the studied county. Another contributing factor may
have been that patients with advanced cancer living in rural areas more often consider their symptoms less urgent and seek medical
help more rarely than residents of larger cities [18]. The exact reasons for the observed differences in our study warrants further
investigation.

Our study has several important implications for health management policies in practice. Patients with cancer have a remarkably
high ED visit rate in the advanced or end stage of their disease-as supported by our study-yet, they are not always optimal settings for
patients with cancer, where they are at risk for acquiring nosocomial infections, and healthcare professionals are often not trained or
do not have the time to care for the special needs of patients with cancer with palliative care needs. Furthermore, utilizing the ED
instead of other forms of supportive care, such as BPC and HC is potentially financially more burdensome as well [15]. Our investi-
gation highlights the importance of the availability of specialized palliative care services once patients have been assigned only BSC
(and possibly even sooner), to possibly avoid multiple ED visits, particularly in a “4a” PC development level country, like Hungary,
where specialized palliative care services are limited, home hospice care suffers from a shortage of hospice workers (nurses, physicians
and other team members) and other resources [24]. Strategy-based and planned interventions, with special emphasis on the health
policy aspect of planning, and central funding, can contribute to achieving these aims [42]. Furthermore, as a way to combat the high
ED visit rate of patients with cancer, in some centers in Western countries, like the UK, US and Canada, special cancer support ini-
tiatives, such as urgent cancer care centers have been adopted to treat the patients with cancer’ urgent and symptom-related condi-
tions, to provide more optimal care and to alleviate the burden of the already overburdened EDs [43,44]. Finally, providing adequate
training of healthcare professionals at EDs in palliative care, could also possibly improve the quality of cancer patient care [45].

4.1. Limitations

Our study has certain limitations. It was a retrospective investigation performed at a single site, therefore further analyses need to
be made in multiple sites for the confirmation of our findings. Due to the categorization of certain data with a large number of pos-
sibilities (for eg. types of cancer) classification bias cannot completely be excluded. Finally, a more in-depth investigation regarding
the distribution of patients in inpatient hospice care vs. home hospice care would have fine-tuned the interpretation of our results
regarding hospice patients.

5. Conclusions

In the present work, we investigated and provided a description of patients with cancer who had received only basic palliative care
or hospice care prior to their ED visit through a cross-sectional analysis of patients with cancer visiting the ED.

Despite multiple reports from developed, Western countries, to our knowledge this is the first study to evaluate predictors of
receiving BPC or HC among patients with cancer visiting the ED in this region of Europe.

We showed that hospital admission, having multiple (2 or more) ED visits, or respiratory cancer were independent risk factors of
receiving only supportive (BPC or HC) care. We identified rural (village or town) residency as a negative predictive factor of receiving
BPC.

Thus, our study provided information about the characteristics of patients with cancer receiving BPC or HC visiting the ED in this
region and identified possible predictive factors of supportive care. Our findings indicated a heightened need for supportive, pre-
ventive measures aimed at particularly vulnerable patients - patients with certain characteristics like respiratory cancer for example-
within these two subgroups of patients with palliative care needs.
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