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Abstract

Purpose This scoping review aims to deepen the understanding of end-of-life anticancer drug use in lung cancer patients,
a disease marked by high mortality and symptom burden. Insight into unique end-of-life treatment patterns is crucial for
improving the appropriateness of cancer care for these patients.

Methods Comprehensive searches were carried out in Medline and Embase to find articles on the utilization of anticancer
drugs in the end of life of lung cancer patients.

Results We identified 68 publications, highlighting the methodological characteristics of studies including the timing of the
research, disease condition, treatment regimen, type of treatment, and features of the treatment. We outlined the frequency
of anticancer drug use throughout different end-of-life periods.

Conclusion This review provides a comprehensive overview of primary studies exploring end-of-life treatments in lung can-
cer patients. Methodological inconsistencies pose many challenges, revealing a notable proportion of patients experiencing

potential overtreatment, warranting more standardized research methods for robust evaluations.

Keywords Lung cancer - Anticancer agents - Terminal care - Medical overuse

Introduction

The application of anticancer drugs during end-of-life care
represents a complex and debated issue, with significant
variability observed in their utilization across diverse meth-
odological contexts [1-3]. The administration of antican-
cer drugs near the end-of-the-life period is progressively
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prevalent, especially among patients with solid tumors such
as lung, breast, and colorectal cancer [1, 4-9].

The real merits of these treatments in terms of survival
enhancement and life quality improvement are often ambig-
uous, and in certain instances, they may be overshadowed
by potential harms, including adverse reactions and treat-
ment burdens [1, 7, 10-12]. An expanding corpus of lit-
erature posits that the decision to employ anticancer drugs
during the end-of-life period is shaped by a broad spectrum
of factors, such as patient preferences, physician’s attitudes,
healthcare system characteristics [13—16], or cancer types
[17].

The substantial financial burden of these therapies raises
ethical and economic concerns, leading to increased advo-
cacy for palliative care, which prioritizes comfort and qual-
ity of life (QoL) over curative efforts [2, 12, 18]. Palliative
care, emphasizing symptom management and psychologi-
cal support, is increasingly recognized as a more suitable
approach for end of life, focusing on dignity, patient prefer-
ences, and enhancing QoL rather than merely prolonging
life. This shift reflects the growing understanding that QoL
is a crucial measure of effective end-of-life care [19, 20].
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In discussing the use of anticancer drugs during end-
of-life care, it is important to define what is meant by
“end-of-life” In this context, the term refers to the final
days, weeks, or months of a person’s life, during which it
becomes medically evident that death is imminent, and a
terminal moribund state cannot be prevented [7].

Our recent scoping review on end-of-life anticancer
treatment analyzes the methodologies and outcomes
related to the publications on anticancer drugs during the
end of life [21]. Fundamental methodological attributes
of these publications were outlined, particularly in terms
of determining treatment frequency, thus underscoring
the challenges associated with direct comparisons among
clinical studies. These parameters include, but are not
limited to, the timing of research, disease status, defini-
tion of treatment regimen, type of therapy, and treatment
attributes. Approximately half of the studies described the
frequency of end-of-life anticancer drug administration in
patients with any cancer type, encompassing all malig-
nancy forms. The overall frequency of end-of-life anti-
cancer drug administration demonstrated a broad range
across all end-of-life periods, influenced by factors such
as data source, design, study population size, disease sta-
tus, treatment characteristics, treatment type, and region.
Due to the different nature of the specific tumor types,
specific analyses by cancer site surpassed the boundaries
intended for that scoping review article.

Nonetheless, the exploration of end-of-life cancer
treatment based on specific cancer types is of critical
importance in oncology and palliative treatment. This is
due to the mentioned variability in the application and
intensity of end-of-life care across diverse cancer tumors,
leading to potential imbalances in care delivery [1, 4-7,
14, 22]. Decedents from lung cancer, for instance, often
have a heavier symptom burden than other cancers, and
a rapid decline toward the end of life [23, 24]. Given the
distinct characteristics of lung cancer, tailored therapeu-
tic strategies are essential. By focusing specifically on
lung cancer, studies can yield more precise and relevant
insights than those addressing overall cancer types. This
targeted approach enables a more effective enhancement
of end-of-life care by directly addressing the unique needs
of lung cancer patients, which a broader, multi-cancer
study might overlook. Since lung cancer is a prevalent
malignant disease responsible for the highest mortality
rate among male cancer patients in numerous countries
[25-28], a comprehensive understanding of its unique
treatment patterns is a significant aspect of cancer care.
Therefore, the objective of our study was to establish a
comprehensive understanding of the patterns and utiliza-
tion of anticancer treatment during the end-of-life period
in lung cancer patients.
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Methods
Study identification

The review’s methodology, as detailed in our preced-
ing publication, was streamlined using a scoping review
approach suggested by JBI PRIMSA ScR [29-32]. A sys-
tematic search was conducted across Medline (via Pub-
Med) and Embase (via Embase) literature databases, using
keyword combinations such as ‘lung/bronchial/mesothe-
lioma/pulmonary/thoracic’, ‘aggressive’, end-of-life’, ‘last
days/weeks/months’, ‘until/near death’, ‘late/end stage’,
‘days/weeks/months of life’, ‘antineoplastic’, ‘anticancer’,
‘chemotherapy’, ‘hormone/immune/biological/targeted’,
and ‘cancer/malignancy/neoplasm/tumour and care/drug/
treatment/therapy’. The search strategy developed for
Medline is displayed in Appendix 1. The research protocol
is available upon request.

Eligibility criteria

An initial exhaustive literature search for the diverse can-
cer types was executed in November 2020, yielding a total
of 13,476 articles. This search was subsequently updated
on August 22, 2023, adding 1129 publications. After the
elimination of duplicates, we evaluated 13,789 references
based on their titles and abstracts. A total of 68 publica-
tions were selected for an in-depth analysis.

Selection of studies

Two authors (ES and MM) assessed titles and abstracts
against the eligibility criteria and potentially relevant full-
text articles were selected. Discrepancies across reviewers
were resolved through discussion or by consensus. Based
on linguistic proficiency of authors, articles were accepted
if published in English, Spanish, French, German, Hungar-
ian, or Arabic.

Data extraction

Two independent reviewers collated data from each paper,
reconciling any discrepancies through consensus, about
the study duration, research design, data origin, geographi-
cal location, patient demographics (number of patients,
age, and gender), cancer stage, type of lung cancer, stipu-
lated inclusion and exclusion criteria, type and classifica-
tion of treatment (as defined in the individual articles),
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reported end-of-life periods, and proportion of patients
undergoing anticancer treatment within those periods.

Analysis and reporting

This scoping review adheres to the guidelines delineated by
the Preferred Reporting Items for Systematic Reviews and
Meta-Analyses extension for Scoping Reviews (PRISMA-
ScR) parameters [33]. The PRISMA-ScR checklist was fol-
lowed to guarantee the comprehensiveness and transparency
of the review methodology and reporting. The publications
were grouped based on their methodological characteristics,
including study design (prospective or retrospective), data
source (medical records or population data, encompassing
registries, claims data, and administrative datasets), disease
status of the patient cohort (encompassing all cancer stages
or advanced cancer patients), patient population definition (if
the denominator of the rate includes either all cancer patients
or only those previously treated), treatment initiation (com-
mencement of a new anticancer regimen or receiving any
form of anticancer treatment), and the type of anticancer
treatment (as defined by the individual studies, encompass-
ing biologics, chemotherapy, hormonal/endocrine therapy,
immunotherapy, targeted therapy, and systemic anticancer
treatment). When reporting multiple end-of-life treatment
periods in the same article, these were not considered mutu-
ally exclusive but rather inclusive categories, unless other-
wise defined in the given article. In such cases, we combined
mutually exclusive categories to make the values comparable
with other studies. Therefore, in the interpretation of results,
it is essential to note that the count of estimates may surpass
the number of articles. In such instances, we provide explicit
clarification, indicating whether the discussion pertains to
the distribution among individual publications or the distri-
bution of estimates. As in any scoping review, the analysis
primarily involves a narrative description and reporting fre-
quencies of the extracted data items.

Results
Studies identified for review

As part of our previously published scoping review on all
cancer types, the first comprehensive search was completed
in October 2018. In August 2023, the search was updated
with focusing on studies on lung cancer only, resulting in a
total of 14,605 articles. After removing duplicates, 13,918
publications were screened for eligibility by titles and
abstracts. Subsequently, 68 publications were found report-
ing relevant lung cancer specific data on the frequency of
anticancer drug use at the end of life (Fig. 1). Although the
majority were full articles (69.1%), conference abstracts

were a non-negligible number (30.9%) (Table 1). The refer-
ence list of these publications is displayed in Appendix 2.

Characteristics and methodological features
of selected publications

The chronological overview of publications concerning end-
of-life treatment in lung cancer patients revealed notable
trends. Before 2009, there was a consistently low publication
rate. An increase was observed in 2010, when the number of
publications begun to rise steadily, reaching its peak in 2018
with a total of ten papers. While there was a subsequent
fluctuation in the following years, the interest remained rela-
tively consistent, as evidenced by the sustained number of
publications from 2019 to 2023 (Table 1). In the identified
articles, the period of data collection encompassed the span
from 1991 to 2020. North America stands out with the high-
est percentage of publications at 42.6%, followed by Europe
with 29.4%, in contrast to other regions. No similar publica-
tion was identified in Latin America or Africa (Table 1). The
geographical distribution of the studies showed that while
the European studies investigated mainly the final 4 weeks
before death, studies from North America focused mainly
at 2 weeks. Other regions also assessed mainly 1 month.
The other indicator of overtreatment, defined as the initia-
tion of a new anticancer regimen in the final month of life,
was infrequently documented in other regions different from
North America.

Regarding the study setting, population-based studies
slightly predominated over hospital-based studies (54.4% vs.
45.6%, respectively). Studies mainly included lung cancer
patients of all stages (55.9%), with a lesser focus on patients
specifically in advanced stages (44.1%). The majority of
studies encompassed patients with all forms of lung cancer
(48.5%), with a similar proportion of researches focusing
exclusively on non-small cell lung cancer (NSCLC) (47.1%).
A third of these studies did not restrict enrollment based on
prior treatment status, whereas the majority (64.7%) enrolled
only patients who had already received cancer treatment.
Studies including only treated patients were more frequent
at both 2 and 4 weeks before death time points compared to
those with a mixed population, and especially those assess-
ing starting of a new regimen. The frequency of anticancer
drug use at end of life, both in the final 2 and 4 weeks, was
evenly distributed in studies focusing on advanced cancer
patients and those in all cancer stages. Most research used
a retrospective design (66.2%), with a comparable propor-
tion of studies with a sample between less than 500 subjects
(45.6%) and those with more than 2000 (44.1%). Research
involving smaller cohorts (less than 500 patients) exhibited
the broadest spectrum of results throughout all periods of
end of life. Among the studies that assessed the treatment
rate at 2 weeks before death, studies with >2000 patients
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A 4

Excluded after full-text review (n=235)

Articles included for analysing EOL cancer treatment in lung cancer (n=68)

Fig. 1 Scoping review flowchart

predominated, while those with <500 patients predominated
among those that assessed the 1-month period. Almost all
publications (98.5%) reported ongoing anticancer therapies.
The initiation of new treatment regimen across various end-
of-life periods for lung cancer patients was reported in ten
studies with 42 distinct estimates, with the time frames
extending from 2 weeks to 3 months, while only 1.5% were
focused solely on the initiation of new regimens, without
reporting ongoing anticancer therapies. Chemotherapy
constituted the predominant treatment modality assessed
(80.9%), while other therapies such as targeted therapy or
immunotherapy were reported infrequently (Table 1; Fig. 2).

@ Springer

Frequency of end-of-life anticancer drug use

From the individual 68 publications, a total of 189 distinct
end-of-life anticancer treatment estimates were extracted.
The definition of end-of-life periods in the studies fluctu-
ated between a week to half a year. By far, the most reported
end-of-life treatment periods were 2 and 4 weeks before
death (around 40% of the total estimates each). Few stud-
ies evaluated longer periods up to 4—6 months and a single
study evaluated 1 week before death. As might be expected,
the average treatment rate increased with increasing time,
from 6.7% at 1 week to 30.4% at 4—6 months. The mean
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Table 1 Characteristics of articles describing end-of-life anticancer
drug use in lung cancer patients (N=68)

Distribution
of articles
()
Article type
Abstract 30.9% (21)
Full-text article 69.1% (47)
Publication date
2009 and before 4.4% (3)
2010-2014 26.5% (18)
2015-2019 47.1% (32)
2020-2023 22.1% (15)
Region
Asia 16.2% (11)
Austral-Pacific 11.8% (8)
Europe 29.4% (20)
North America 42.6% (29)
Study setting
Population based 54.4% (37)
Hospital based 45.6% (31)
Disease status
All cancer stages 44.1% (30)
Advanced stages 55.9% (38)
Treatment characteristics
Treated and non-treated patients 35.3% (24)
Treated patients 64.7% (44)
Study design
Prospective 33.8% (23)
Retrospective 66.2% (45)
Study sample (patients)
<500 45.6% (31)
500-2000 8.8% (6)
>2000 44.1% (30)
Treatment initiation®
Ongoing anticancer treatment 98.5% (67)
Starting new anticancer regimen 1.5% (1)
Ongoing anticancer treatment and starting new 13.2% (9)
anticancer regimen
Treatment type®
Anticancer therapy 10.3% (7)
Biological therapy 1.5% (1)
Chemotherapy 80.9% (55)
Immunotherapy 4.4% (3)
Systemic anticancer treatment 10.3% (7)
Targeted therapy 5.9% (4)
Cancer type
All types of lung cancer 48.5% (33)
Malignant pleural mesothelioma 2.9% (2)
NSCLC 47.1% (32)
Thoracic cancer 1.5% (1)

n number of articles, NSCLC non-small cell lung cancer

#Overlap between categories is possible

rates observed at 2 and 4 weeks before death were 11.9%
and 26.1%, respectively. It is noteworthy that the ranges
observed for all treatment rate estimates were very wide.
The 4-week period before death was the most reported end-
of-life period for the initiation of new treatment regimen,
with a mean rate of 8.6%. The frequency increased with
time, with a mean rate of patients initiating a new treatment
3 months before death of 35.9% (Fig. 2).

The stratified analysis of end-of-life anticancer drug uti-
lization focuses on the most frequently studied time frames:
the last 2 and 4 weeks before death for ongoing cancer treat-
ment, and the last 4 weeks for the initiation of new treat-
ments, accounting for 83% of all treatment rate estimates.
These treatment frequencies are stratified below based on
factors such as regional distribution, study design and size,
treatment characteristics, and disease attributes (Table 2).

The differences observed in treatment rates by region
are striking, being similar in Europe and North America
(approximately 12% at 2 weeks and 24% at 4 weeks before
death). Asian rates are much higher in both periods, while
Austral-Pacific rates were discrepant.

Prospective studies primarily concentrated on the final
month of life, displaying a broad spectrum of anticancer
drug utilization and a mean treatment rate of 28.3%. Retro-
spective studies, on the other hand, more frequently reported
treatment frequencies during the last 2 weeks of life (mean
treatment rate of 10.9% compared to 25.2% at 1 month
before death). The initiation of new anticancer treatment
regimen was infrequently documented in prospective stud-
ies, with most of the evidence stemming from retrospective
studies, with very similar rates in both cases (9.8% and 8.5%,
respectively).

Overall, there is no clear pattern in treatment rates by
study size. On the other hand, the initiation of new treatment
regimen during the last month of life was mostly evaluated
by studies with >2000 patients, showing lower rates com-
pared to smaller studies.

In comparison to hospital-based studies, population-
based studies generally indicated a reduced frequency of
anticancer drug use in both the final 2 weeks (mean 10.0%
vs. 20.1%) and 4 weeks (mean 24.5% vs. 27.5) of life. Like-
wise, hospital-based studies also revealed a higher rate of
initiation of new treatment regime in the last month (mean
12.6%) versus population-based studies (mean 7.5%).

The frequency of anticancer drug use at end of life was
similar in studies focusing on advanced cancer patients and
those including all cancer stages, with mean treatment rates
of 11.4% and 12.1% at 2 weeks, and 29.3% and 24.3% at
4 weeks prior to death, respectively. In contrast, the rate
of introduction of a new treatment regimen at the end of
life was twice as high in studies in advanced stages (14.0%)
compared to those that included all cancer stages (7.4%).
No major differences in rates of treatment were observed
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Fig.2 Reported frequencies (mean and range) of anticancer drug use
at the end of life in patients with lung cancer (no data was available
for the initiation of a new regimen in the last 1 week or during the

between studies including only treated patients compared
to those with a mixed population.

The administration of any anticancer medication during
the last 2 weeks of life was most frequently documented,
with a mean rate of treatment of 11.5%. Of note, targeted
therapy and immunotherapy treatment rate were only
assessed at 4 weeks before deaths, with a mean rate of 26.2%
and 23.2%, respectively. The initiation of a new treatment
regimen was also predominantly reported for chemotherapy,
with a mean rate of 8.1%.

Discussion

Our scoping review provides an objective description about
the use of anticancer drugs in the end of life of lung can-
cer patients. We found 68 publications with a noticeable
increase in the number of publications on the topic since
2010, reaching its highest value in 2018 and maintaining a
steady interest thereafter. The majority of these publications
are full articles, with North America and Europe leading in
the number of published works. Also, the disproportionately
high number of studies originating from the Austral-Pacific
region, a shift from our previous review encompassing all
cancer types [21], could potentially be attributed to the high
prevalence of lung cancer in Australia, as well as increasing
awareness about the uncertainties related to the treatment of
advanced cancer patients. [34].

The obtained results, either from a retrospective or pro-
spective design, showed that patients with lung cancer fre-
quently receive treatment until the very end of their life:
11.9% received anticancer drugs during the last 2 weeks and
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40%
30%

2 months 3 months 4-6 months

Starting new regimen

4-6 months period. Where no range bar is displayed, only a single
data point was identified)

26.1% in the last 4 weeks of their life, on average. These
values were higher than some international recommenda-
tions [35].

Articles that report only the prevalence of oncologic
therapies at the end-of-life period did not allow distinguish-
ing between what are second, third, or more therapeutic
lines from those that represent the first treatment adminis-
tered to patients initially diagnosed in an advanced stage,
which is a frequent scenario in lung cancer. That is why, to
be fully informative, data disaggregated by treatment line
should always be provided. Unfortunately, previous lines of
treatment were infrequently reported in the studies that we
identified and when that information was available in a few
studies, no significant difference in median treatment lines
was observed between patients who received treatment near
the end of life and those who did not [36-39], or between
different end-of-life time periods [28, 39, 40].

The reported studies usually lack to inform if the admin-
istered treatment at the end-of-life period corresponds to a
therapeutic protocol initiated some time ago or, conversely,
it represents the initiation of a new line. This latter case
would be more willing to represent a potential overtreatment
given the inexistence of sound evidence to expect more ben-
efits than harms in an advanced disease when the previous
treatments have failed, unless this is done in the context of
an ongoing clinical trial. Furthermore, this suggests that the
decision for administrating a new treatment is taken inde-
pendently from past therapeutic failures.

Chemotherapy was the most administered treatment in
these studies, while other therapies such as targeted therapy,
immunotherapy, and biological treatment were infrequently
reported. However, over the past decades, the treatment
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Table 2 Reported frequency of anticancer drug use at the end of life in patients with lung cancer, stratified results

Receiving any treatment, mean (range, n)

2 weeks

1-month

Starting new regimen, mean (range, n)

1 month

Region
Asia
Austral-Pacific
Europe
North America
Study design
Prospective
Retrospective
Study sample (patients)
<500
500-2000
>2000
Study setting
Hospital based
Population based
Disease status
Advanced stages
All cancer stages
Treatment characteristics
Treated and non-treated patients
Treated patients
Treatment type
Anticancer therapy
Biological therapy
Chemotherapy
Immunotherapy
Systemic anticancer treatment
Targeted therapy

17.9% (14.5-22.1%, n=3)
18.3% (1.0-50.8%, n=3)
12.3% (3.4-26.0%, n=6)
11.0% (3.1-42.0%, n=48)

15.9% (1.0-50.8%, n=12)
10.9% (3.1-29.0%, n=48)

18.8% (3.0-50.8%, n=15)
10.2% (3.1-14.5%, n=3)
9.1% (1.0-18.6%, n=41)

20.1% (3.0-50.8%, n=11)
10.0% (1.0-42.0%, n=49)

11.4% (4.0-42.0%, n=21)
12.1% (1.0-50.8%, n=39)

13.8% (4.0-42.0%, n=8)
11.6% (1.0-50.8%, n=52)

34% (n=1)

11.5% (1.0-42.0%, n=56)

21.7% (6.7-50.8%, n=3)

44.1% (10.1-94.3%, n=14)
7.0% (0.5-15.0%, n=9)
23.3% (0.2-72.0%, n="26)
25.7% (8.0-44.0%, n=14)

28.3% (0.6-94.3%, n=19)
25.2% (0.2-72.0%, n=44)

25.5% (0.5-94.3%, n=32)
33.0% (11.0-72.0%, n=8)
24.5% (0.2-56.0%, n=23)

27.5% (0.5-94.3%, n=34)
24.5% (0.2-60.7%, n=29)

29.3% (7.0-56.7%, n=23)
24.3% (0.2-94.3%, n=40)

21.7% (0.5-60.7%, n=24)
28.9% (0.2-94.3%, n=39)

25.1% (8.4-44.0%, n="6)
0.2% (n=1)

28.9% (5.4-94.3%, n=42)
23.2% (7.3-44.5%, n=3)
13.5% (0.6-27.0%, n=6)
26.2% (0.5-72.0%, n=5)

15.8% (11.0-19.9%, n=3)
11.5% (7.0-15.9%, n=4)
7.3% (1.5-24.0%, n=27)

9.8% (8.7-10.8%, n=2)
8.5% (1.5-24.0%, n=32)

14.1% (5.0-24.0%, n=8)
9.2% (3.0-13.0%, n=5)
6.3% (1.5-19.9%, n=21)

12.6% (7.0-17.0%, n="7)
7.5% (1.5-24.0%, n=27)

14.0% (8.7-19.9%, n=6)
7.4% (1.5-24.0%, n=28)

7.0% (n=1)
8.6% (1.5-24.0%, n=33)

10.8% (n=1)
8.1% (1.5-24.0%, n=28)
12.3% (8.7-15.9%, n=2)

10.0% (7.0-12.0%, n=3)

n number of estimates

approach for lung cancer has undergone significant changes.
Historically, platinum-based chemotherapy regimens were
the standard treatment. However, the approval of epider-
mal growth factor receptor tyrosine kinase inhibitors (TKIs)
heralded the era of targeted therapy [41]. More recently,
immune-oncology therapies, mainly immune checkpoint
inhibitors targeting the PD-1/PD-L1 pathway, have become
the recommended first- and second-line treatments in Europe
and North America for patients with advanced NSCLC [42,
43]. This trend is clearly demonstrated in our review, where
we identified seven publications detailing the use of tar-
geted therapy, immunotherapy, or biological treatment. All
of these publications were released after 2016, with five of
them published within the last 5 years. However, the former
uncertainties about the positive balance between the real
benefits and harms of chemotherapy probably remain with
the new therapies, given the same limitations derived from
the poor functional status of advanced patients who have

previously underwent several therapeutic regimens. There-
fore, the utilization of the new agents for treating advanced
lung cancer patients should be equally cautious to avoid
causing more harm than good.

Our review highlighted the lack of homogeneity in the
literature when defining end-of-life periods, despite its sig-
nificance as a crucial concept for the quality of provided
care. Both the final 2 weeks and the final 4 weeks of life
were frequently reported, indicating a lack of consensus
regarding the definition of the timeframe for the end-of-
life at present [24], makingthe necessary comparisons and
benchmarking difficult. Our results indicate that, across
all end-of-life periods, the proportion of patients receiv-
ing treatment displayed a wide range across studies, with
the broadest range observed in the last 4-week period. This
observation aligns with a recent review focusing on lung
cancer patients, exploring the intensity of care in end-of-life
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settings investigating the aggressiveness of care in end-of-
life care [44].

The identified variations in the proportion of patients
receiving anticancer drug at the end of life suggest that cul-
tural, societal, or healthcare system differences may influ-
ence treatment decisions [21, 45-49]. But addressing and
reducing the issue of overtreatment at the end of life requires
a comprehensive strategy that includes the creation and
regular updating of evidence-based clinical practice guide-
lines by a team of diverse experts. It is important for these
guidelines to be practical and to install proper mechanism to
ensure adherence to them by practitioners. Moreover, involv-
ing patients in defining meaningful outcomes, prioritizing
the QoL and symptom management over conventional end
points such as disease progression, is also crucial. Collecting
patient-centered outcome data can lead to better care cus-
tomization, and sharing this data with all stakeholders can
facilitate informed decision-making. Additionally, training
on communication skills for healthcare providers is neces-
sary to improve the discussion around prognoses and treat-
ment options, ensuring that patients understand the potential
benefits and risks. Utilizing decision aids can help convey
this information effectively, and acknowledging uncertain-
ties in treatment outcomes is vital. Offering emotional sup-
port during these discussions and integrating early palliative
care consultations can help align care with patient prefer-
ences [50, 51].

Our review on the end-of-life anticancer drug use in lung
cancer adds significant value due to the high incidence and
mortality rates of the disease. Lung cancer’s rapid progres-
sion presents unique challenges in balancing life extension
with quality of life, often leading to the risk of overtreat-
ment. By focusing on lung cancer, researchers can gain more
precise insights into the appropriateness and timing of treat-
ments, particularly as the landscape of therapy has evolved
rapidly with the introduction of targeted therapies and immu-
notherapies. This approach allows for a deeper exploration
of how these newer treatments are being integrated into care
plans and whether they are leading to overtreatment at the
end of life. Additionally, studying lung cancer separately
enables a better comparison of the outcomes of various end-
of-life treatment strategies, providing more relevant find-
ings that can directly inform clinical guidelines. Moreover,
lung cancer patients have specific needs, especially related
to symptom management and maintaining quality of life,
which can be more effectively addressed when the research
is tailored to this group.

Our findings reinforce existing guidelines from the
American Society of Clinical Oncology (ASCO) [52] and
the European Society for Medical Oncology (ESMO) [53]
against the use of systemic anticancer therapy at the end
of life, emphasizing patient-centered care and the impor-
tance of QoL. Both ASCO and ESMO advocate for early
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integration of palliative care, tailored use of systemic anti-
cancer therapy based on prognosis and patient preferences,
and the timely cessation of aggressive treatments that do not
enhance QoL.

This scoping review has some potential limitations.
Despite utilizing a high-sensitivity search strategy, there
is a possibility that some relevant papers might have been
overlooked. This could arise from the inherent subjectivity
involved during the review stages such as study selection
and narrative synthesis. However, the consistency between
various reviewers throughout the references screening phase
lends us confidence that the likelihood of skipped articles
is minimal. Our scoping review’s fundamental goal was to
gauge the prevalence of end-of-life anticancer drug appli-
cation in lung cancer, as reported in comparable studies.
Consequently, we sought out publications that exhibited
homogeneity concerning publication dates and cancer types,
disregarding other potentially significant methodological
elements such as patient demographics, treatment modes,
and disease stages. While adding these factors might have
enhanced the consistency of the study, it could have mark-
edly reduced the quantity of relevant publications, contra-
dicting the review’s broad-scoping nature.

The scoping has significant strengths, such as the incor-
poration of the most recent articles and the detailed analysis
of methodologies used in primary studies. The broad litera-
ture search yielded a substantial number of publications, and
the review encompassed a diverse range of languages. For
future research, it is advisable to track time trends of end-
of-life anticancer drug use and gather more intricate details
about treatment protocols, patient demographics, and treat-
ment outcomes. Collecting and analyzing data on patient
age, cancer type, and stage, as well as the specifics of drug
regimens—dosages, schedules, and combinations—will pro-
vide a more nuanced understanding of current practices and
how they align with the best interests of patients at the end
of life. Furthermore, the standardization of methodologies
and study environments is also recommended for producing
results that can be benchmarked to advance our understand-
ing of end-of-life anticancer treatment practices. This, in
turn, will support the development of interventions aimed
at optimizing care and ensuring that treatment decisions are
made in the best interest of patients approaching the end of
their lives.

To effectively study end-of-life cancer treatments in lung
cancer, several recommendations emerge from our review.
First, our findings indicate that a significant proportion
of patients received oncologic treatment during the final
2-4 weeks of life, with mean rates of about 10% and 25%,
respectively. This could serve as an indicator of potential
overtreatment in advanced lung cancer patients, underscor-
ing the need for careful evaluation of the benefits versus
harms of continuing aggressive treatments so close to the
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end of life. Second, the use of newer agents, such as tar-
geted therapy, immunotherapy, and biological treatments, in
treating advanced lung cancer patients should be approached
with caution. Given the potential for these treatments to
cause more harm than good, their application in EOL care
should be critically assessed to ensure that they genuinely
benefit patients. Lastly, standardizing methodologies and
study environments is crucial for producing results that can
be benchmarked, thereby advancing our understanding of
EOL anticancer treatment practices. This standardization
will facilitate more accurate comparisons across studies
and support the development of interventions that optimize
care and ensure that treatment decisions align with the best
interests of patients approaching the end of their lives.

Conclusions

Our scoping review offers a comprehensive overview of the
core characteristics of primary studies that aimed to explore
the treatments administered during end of life in lung cancer
patients. Our findings reveal a significant surge in relevant
publications since 2010, with a high frequency of treatments
noted across different geographic regions. The primary treat-
ment discussed in most studies is chemotherapy, although
a shift toward immune checkpoint inhibitors and TKIs for
advanced NSCLC has been reported. The methodologi-
cal inconsistencies across the studies present challenges in
assessing and comparing the degree of end-of-life overtreat-
ment and the relevance of its determinants. Our analysis
reveals that a substantial proportion of patients receive treat-
ment during the end-of-life phase, implying a trend toward
overtreatment. In cases of lung cancer with a grim progno-
sis, the prevalent use of anticancer drugs calls for additional
research. It is essential to standardize research methods to
facilitate thorough quality evaluations and enable effective
benchmarking in end-of-life care.

Appendix 1: Medline search strategy

(“last day”’[tiab] OR “last days™’[tiab] OR “last month*”’[tiab]
OR “until death”[tiab] OR “near death”[tiab] OR “life
end”’[tiab] OR aggressive*[ti] OR terminal[ti] OR “palliative
chemotherapy”[tiab] OR “end of life”[tiab] OR ((day/[tiab]
OR days[tiab] OR week*[tiab] OR month*[tiab]) AND
(life[tiab] OR death[tiab])) OR “end stage”[ti] OR “late
stage”[ti] OR “end life”[tiab]).

AND (“ctx”[ti] OR “antineoplastic”’[tiab] OR “anti
cancer”[ti] OR “anticancer”[ti] OR immunotherap*[ti]
OR (cancer[ti] OR malignan*[ti] OR sclc[ti] OR nsclc][ti]
OR neoplasm*[ti] OR tumour*[ti] OR tumor*[ti] OR
metasta*[ti] AND (care[ti] OR drug*[ti] OR treatment*[ti]

OR therap*[ti] OR hormone*[ti] OR immunotherapy*[ti]
OR biologic*[ti] OR target*[ti]))).

AND (“lung”[MeSH Terms] OR “lung”[All Fields] OR
(“bronchial’[All Fields] OR “bronchiale”[All Fields] OR
“bronchials”[All Fields] OR “Bronchogenic”’[All Fields]
OR “mesothelioma”’[MeSH Terms] OR “mesothelioma”[All
Fields] OR “mesotheliomas”[All Fields] OR “mesothe-
lioma, malignant”’[MeSH Terms] OR “mesothelioma”[All
Fields] AND “malignant”[All Fields]) OR “malignant
mesothelioma”[All Fields] OR “lung”[MeSH Terms]
OR “lung”[All Fields] OR “pulmonary”[All Fields] OR
“thoracal”’[All Fields] OR “thoracical”’[All Fields] OR
“thorax”[MeSH Terms] OR “thorax”[All Fields] OR
“thoracic”[All Fields] OR “thoracics”’[All Fields]).
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