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ABSTRACT

Purpose: Emergency medicine is the first-contact medical specialty that deals with the
initial management of emergency conditions. Emergency Medical Services (EMS) frequently
encounters urgent situations in oncology. The aim of this paper is to present the oncological
reasons for such interventions by emergency response teams, with the goal of understanding
the needs of oncology patients, so that, their healthcare in the field of emergency medicine can
be improved. Methods: The study utilized data from patient protocols from field interventions
conducted by the EMS of Community Health Center “Dr. Milorad Vlajkovic” Barajevo (HCB),
covering the period from 00:00:00 on January 1, 2023, to 23:59:59 on December 31, 2023. Data
analysis was conducted using SPSS version 21. Results: During the observed period, EMS HCB
conducted a total of 3,345 field interventions. Of the total number of patients, 175 (5.23%) had
a diagnosis or diagnoses of some malignant disease. Among these patients, 69 (39.4%) were
male and 106 (60.6%) were female. The minimum age was 37; the maximum was 89, with a mean
age of 65.67 and a median of 66 years. The most common individual diagnosis was C50, and
the most frequently administered therapy was dexamethasone. Conclusion: The number of
people suffering from malignant diseases is increasing. Thus, increasing the amount of resources
dedicated to the emergency care of oncological patients and the provision of palliative care is
essential. Furthermore, a comprehensive study of the needs of oncology patients in the field of
emergency medicine is also necessary.
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INTRODUCTION

Malignant diseases are the leading cause of morbidity and
mortality worldwide. According to data from the World Health
Organization (WHO), nearly 10 million people died from
malignant diseases in 2020, meaning that one in every six
deaths was associated with malignancies.!! The most common
malignancies, according to WHO, are breast cancer, lung cancer,
colorectal cancer and prostate cancer. In Serbia, malignant diseases
are the second most frequent cause of morbidity and mortality,>*!
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with lung cancer being the most common malignancy in terms
of both morbidity and mortality."! Globally, it is projected that,
based on data from 2017-2019, approximately 40.5% of people
will be diagnosed with cancer at some point in their lives.”! The
same source estimates that in 2024, nearly 15,000 children and
adolescents will develop cancer, with around 1,500 expected to
die from it. According to the International Agency for Research
on Cancer, which is a part of the WHO, it is anticipated that by
2045, more than 36 million people will be living with cancer.®
Emergency Medicine (EM) is the first-contact specialty that
deals with the initial management of emergency conditions. EMS
frequently encounters urgent situations in oncology.”!

The aim of this research is to present the oncological reasons for
the interventions performed by the field teams of the EMS of HCB
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Additional objectives include the showcasing of cancer-related
treatments administered by the EMS teams and the referral of
oncology patients to higher levels of the healthcare system. This
research aims to comprehensively assess the needs of oncology
patients requiring EMS interventions, with the goal of improving
prehospital care conditions for such patients. Ultimately,
recognizing urgent situations enhances the quality of life for
oncological patients, reduces mortality and, extends survival.”

Cancer can, be conditionally classified into Early-Onset Cancer
(EOC), which occurs before the age of 50 and Late-Onset cancer
(LOS), which occurs at age 50 or later.””)

METHODS

The study utilized data from patient protocols from field
interventions conducted by the EMS HCB, covering the period
from 00:00:00 on January 1, 2023, to 23:59:59 on December 31,
2023. Data from these protocols included information on gender,
age, the month of the year, diagnoses, therapies administered
during the EMS visits, as well as information on patients’ referrals
to higher levels of the healthcare system.

Patients were categorized into age groups as follows: 0 years (y),
ltody,5t0 14y, 15t0 24y, 25 to 34 y, 35 to 54 y, 55 to 64 y
and 65 y and older. This age categorization, adapted from WHO,
was modified for the purposes of this study."”! The age of patients
was determined by subtracting the year of birth from 2023. Data
analysis was conducted using SPSS version 21.

The data used were processed in accordance with good research
practices, without the use of names, surnames, identification
numbers, or any other data not mentioned in the Methods
section. Approval for the use and analysis of patient protocols and
data was obtained from the Ethics Committee of the HCB, filed
under document number 895, dated April 26, 2024.

Since there were no interventions involving patients in the context
of this research, nor were any data used that could reveal patients’
private information to readers or other researchers, it was not
necessary to obtain patient consent for the use of the data.

RESULTS

General Data

During the observed period, the EMS HCB conducted a total of
3,345 interventions in the field. Of that number, 1,501 were male
(44.9%) and 1,801 were female (53.9%). Data on gender were
missing for 41 patients (1.2%). Information on age was available
for 3,285 patients (98.2%), while data were missing for 60 patients
(1.8%). In total, 5,776 diagnoses were recorded, with an average
of 1.7 diagnoses per patient.

Of the total number of patients, 175 (5.23%) were diagnosed with
one or more types of cancer. In total, 209 diagnoses of malignant
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diseases were recorded, representing 3.62% of all diagnoses made
by EMS HCB field teams during the observed period.

Age and Gender

Among the patients diagnosed with cancer, 69 (39.4%) were male
and 106 (60.6%) were female.

Figure 1 show the minimum, maximum, mean and median ages
for all patients, which are also categorized according to gender.
Figure 2 shows individual diagnoses with the absolute number of
patients (interventions) categorized by gender. Figure 3 illustrates
the frequency of malignant diseases across the age categories,
excluding younger age groups where no malignant diseases were
recorded. The age distribution of the most common malignancies
is shown in Figure 4. Figure 5 depicts the ratio of EOC to LOC by
gender, with the distribution being 13.14% for EOC and 86.86%
for LOC.

Therapy

During interventions by the EMS HCB, 34 patients (19.43%)
did not receive any treatment, one patients treatment was not
relevant to the study and 140 patients (80%) received some form
of treatment. The administered therapies are shown in Figure 6.

Of the 24 patients who received furosemide, nine had only a
diagnosis of cancer. The remaining patients, in additional to
cancer, also had the following diagnoses: three had hypertension,
four edema, one had chronic kidney insufficiency and urinary
retention, one had dyspnea and several cardiological diagnoses,
one had COPD and soft tissue disease and one had fatigue and
a combination of endocrinological diagnoses. Three patients
received metoprolol intravenously. Of these, one patient did not
have a diagnosis of a cardiac rhythm disorder, while the other two
did (I47 and 148). It is unclear whether there was a clerical error
in correctly specifying a diagnosis that would justify the use of
diuretic therapy, or if there was another reason for the discrepancy
between the diagnosis given and the prescribed therapy, as seen
in aforementioned cases.

The most frequently prescribed combination therapy was
tramadol and dexamethasone, administered in eight cases (4.6%).
Figure 7 shows the percentage distribution of the administered
therapeutic groups.

Referral of Patients

This paper also addresses the analysis of patient referrals to higher
levels of the healthcare system. Patients are considered referred if
an EMS HCB doctor, after an examination in the field, directed
them to a higher level of healthcare-such as a hospital. Patients
are not considered referred if an EMS doctor only recommended
that they contact their general practitioner or undergo laboratory
testing and/or radiological imaging within HCB. The ratio of
refereed to non- referred patients is shown in Figure 8. Figure 9

29



Lazarevic, et al.: Malignant Diseases in Emergency Medical Service

presents a monthly breakdown of interventions for patients with ~ Prevention (CDC) also found a higher incidence of cancer in

cancer, categorized by gender.

DISCUSSION

females.!""! However, other studies suggest a higher prevalence of
male patients with cancer presenting to Emergency Departments

(ED).'"! According to the WHO, there are more men suffering

In our study, there was a noticeable higher incidence of female from various forms of cancers globally.”?) We believe that

patients among those referred by EMS HCB. A large study differences in gender distribution may vary at the national level

conducted in the USA by the Centers for Disease Control and and even at the level of smaller organizational units within
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Figure 5: Ratio of EOC to LOC, by gender.
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Figure 9: Distribution of interventions for patients with malignant diseases by month and gender.

institutions or districts within a country, due the varying
distributions of malignant diseases within specific geographic
areas, as well as population differences.

In our study, 5.23% of patients who contacted EMS HCB during
the observation period had a malignant disease. According to
data available in literature/research database, this percentage
ranges from about 0.8%to as high as 9%.!!+*]

The age distribution in our study shows a higher mean and
median age for male patients. Isikber and colleagues observed the
same trend in their study, with the mean age for female patients
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being 57.5 y and 63.3 y for male patients.?) According to Said
and colleagues, the average age of oncology patients presenting to
the ED was 53.7 y.”2! Malignant diseases are most common in the
population aged 60 and older, according to the National Cancer
Institute (NCI).*"! The same source reports that the median age
at which cancer is diagnosed is 66 y. Although our study does not
analyze patients’ age at the time of the diagnosis of cancer the
median age for our patients with malignancies is also 66 y. Grewal
and colleagues report the same median age.?"

According to data from research databases, EOC is less common,
accounting for about 22% of cases.”™ Current research also
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shows that EOC is more frequent in males.? The Institute of
Public Health of Serbia reports that 9% of all malignancies found
in men, in Serbia, are EOC, while the percentage is 15.6% in
women respectively.* According to the same source, in Serbia,
the mortality rate from malignant diseases in men under 50 years
old is 31.5% of total number of deaths from cancer, whereas for
women this percentage is 32%. The given data are from 2019, so
an analysis for the period from 2020 onward is much needed.

The most prescribed therapy was corticosteroids. Our teams
used dexamethasone and methylprednisolone. Pain medications
were shown to be the second most frequently prescribed therapy.
Literature data suggest that the most prescribed group of drugs
for oncology patients in the ED is analgesics.”” According to the
same source, antiemetics were administered to 47.6% of patients
with malignancies who presented to the ED. While corticosteroids
play a key role in the treatment of oncology patients, they also
come with a range of side effects, requiring caution in their use.

About one-fifth of the patients for whom EMS HCB intervened
due to cancer and cancer-related illness were referred to a hospital
for further examination and/or treatment. While this data is not
directly comparable with the data found in literature, it might be
somewhat analogous to hospital admissions in studies analyzing
oncology patients’ presentation to emergency departments at
hospitals. For instance, Legramante and colleagues found that
over 70% of patients were admitted to hospital after an initial
emergency department examination.” Similar findings have
been reported by other researchers.*”

The presentation of interventions by month attempts to establish
an annual pattern; however this requires further long-term
analysis.

There are several limitations to this study. Firstly, it pertains to
field teams, which in Serbia consist of a medical doctor-who may
be either a general practitioner or a specialist-a medical technician
and an ambulance driver. The study does not analyze oncology
patient presentations to hospitals. Additionally, the presented
results are based on a population of approximately 25,000
residents covered by HCB and its EMS, so the findings cannot
be generalized to other parts of Belgrade and Serbia. Moreover,
our sample is not representative, but we believe it may serve as a
basis for further research and future comparisons of data in the
field of Emergency Medical Care (EMC) for oncology patients.
The organization of EMS HCB may also, at least partially, account
for the limited applicability of the data obtained through this
study. Lastly, another limitation is the small number of studies
addressing this issue in Serbia.

CONCLUSION

The number of people living with cancer is increasing, leading
to a greater demand for Emergency Medical Assistance (EMA)
among oncology patients. A comprehensive analysis of oncology
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patients presenting to Emergency Medical Services (EMS) and
hospital admission departments is essential for understanding
patients’ needs and improving oncology healthcare, particularly
in the segment of Emergency Medical Care (EMC). Increasing
and improving the resources dedicated to oncology healthcare
and Emergency Medical Assistance (EMA) is also of great
importance. Enhancing palliative care-a vitally important part of
every country’s healthcare system-and improving coordination
between Emergency Medical Services (EMS), hospital Emergency
Departments (ED) and palliative care services are also necessary
steps. Only with such measures can oncology patients receive all
the medical assistance they need at a quality level which would
ensure, as much as possible, a life with the least amount of
suffering.
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