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Abstract Background The study aims to evaluate the survival outcomes, survival-related
prognostic factors, and treatment compliance in cancer patients aged >80 years
treated with radiotherapy (RT).

Methods The records of 76 patients who received RT at a single center between
August 2021 and May 2024 were retrospectively evaluated. Patient and tumor
characteristics and treatment details were collected from medical records.

Results The median age of the patients was 83 years (range: 80-92 years). According
to the purpose of RT, palliative (53.8%), definitive (18.4%), and adjuvant (15.8%) RT
were most frequently administered, respectively. The median overall survival (OS) in all
patients was 10 months. The median OS in patients receiving curative (definitive and
adjuvant RT) and palliative RTwas 25.1 and 7.2 months, respectively. Poor performance
status (PS), leukocyte count prior to RT, compliance, and hospitalization status in the
curative group and poor PS, RT compliance, hospitalization status, and new distant
recurrence in the palliative group were associated with decreased OS. The majority of
patients showed full compliance with the RT process (69.7%). The rate of full
compliance with the treatment process was significantly higher in patients with
good PS and receiving outpatient treatment. RT-related high-grade toxicity (grade
3-4) was not observed.

Conclusion This study demonstrates that RT can be used effectively and safely for
both palliative and curative purposes in cancer patients aged >80 years. The
optimization of patient selection and ultimately improvement of treatment outcomes
will be facilitated by the support of these results with multicenter studies.
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Introduction

The elderly population is defined as individuals aged >65
years. The global burden of the elderly population is consis-
tently increasingﬂ'2 According to recent statistics, Turkey is
among the countries with an increasing elderly population
rate, and this increase is anticipated to continue. Population
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projections indicate that the elderly population rate is antic-
ipated to reach 12.9% in 2030, 16.3% in 2040, 22.6% in 2060,
and 25.6% in 2080.> The rise in the elderly population
suggests that we should develop strategies to provide health
care in the most effective manner. Otherwise, the aging
population will face medical and sociodemographic
challenges.
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When health problems of older people are considered,
cancer occupies an important place. Cancer is accepted as a
disease predominantly affecting the elderly. According to
the U.S. National Cancer Institute Surveillance, Epidemiolo-
gy, and End Results (SEER) program data, the median age at
cancer diagnosis is 65 years for all types of cancer.* Cancer is
the second most prevalent cause of mortality in this age
group, following cardiac causes, and 60% of cancer cases
appear for people over the age of 65 years.” By 2050, it is
projected that 20.5% of all cancer diagnoses globally will
occur in patients aged >80 years.6

From a medical perspective, there is a race against time in
terms of treatment for the elderly population. The presence of
comorbidities, overall performance status (PS), and the addi-
tional challenges caused by cancer complicate the use of
standard treatment algorithms for these patients. A significant
number of patients are ineligible for surgical or systemic
treatments due to these and similar reasons. Especially in
these patients, radiotherapy (RT) is known as the prominent
treatment modality due to its successful results, the minimum
toxicity, and high tolerability. However, studies with strong
evidence that could establish standardized treatment strate-
gies, RT techniques, and tolerability, especially for older
patients aged >80 years, are very limited. The specific needs
and challenges faced by elderly cancer patients necessitate
dedicated studies in geriatric oncology. This study was
designed considering the paucity of data on geriatric oncology
in the literature, the importance of this age group, especially
those aged >80 years, which requires a much more sensitive
approach in the health system, and the place of RT in treatment
algorithms. Our objective is to offer a detailed evaluation of the
overall survival (0S), treatment compliance, and toxicities in
this age group following RT. Furthermore, by filling the exist-
ing knowledge gap, we hope that this study will contribute to
the development of treatment guidelines that will assist in
clinical decision-making for patients aged >80 years.

Material and Methods

Selection of Patients and General Characteristics

This retrospective study was performed at a single center,
using data obtained from medical records. The study protocol
was approved by the Education Planning Board of our center.
In addition, the University of Health Sciences Turkey, Hami-
diye Scientific Research Ethics Committee approved the
protocol of this study on October 17, 2024, with the meeting
number 2024/12 and decision number 12/13, and found it
ethically appropriate.

The study examined patients who received RT in our
department as part of their cancer treatment between
August 2021 and May 2024. The data recording system
between these dates was scanned, and patients aged >80
years were included in the study. Patients who younger than
80 years and who had missing information to be collected for
the study were excluded from this study. These patients
diagnosed with various malignancies received RT using
different fractionation schemes based on the site of involve-
ment and the treatment objectives.
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Examination of Clinical and Laboratory Parameters
Data regarding patient demographics, tumor characteristics,
treatment specifics, and clinical follow-up outcomes was
collected. These data include age, gender, Eastern Coopera-
tive Oncology Group (ECOG) PS,” comorbidities, tumor type
and stage, treatment protocols, radiation doses, purpose of
RT, RT compliance, RT-related side effects (used the Common
Terminology Criteria for Adverse Events, version 5.0)2
various pretreatment blood parameters (hemoglobin value,
leukocyte count, and C-reactive protein level), hospitaliza-
tion, surgical history, systemic treatment status, and survival
outcomes.

The primary endpoint was determined as OS. OS was
defined as the time from the start of RT to the date of death
or last follow-up. Secondary endpoints were determined as
treatment compliance and toxicity.

Statistical Analysis

IBM Statistical Package for the Social Sciences (SPSS) Sta-
tistics version 21 (IBM Corporation, Armonk, NY, United
States) was used for statistical analysis. Categorical data are
expressed with n (%), while numerical parameters are
presented with median (min-max) or mean =+ standard
deviation. The Kolmogorov-Smirnov test was used to
examine whether the numerical data exhibited a normal
distribution. A chi-squared test was used to determine
differences in categorical variables between groups.
Survival data were analyzed using Kaplan-Meier curves.
Subgroup analyses were performed to assess possible asso-
ciations between clinical outcomes and patient or tumor
characteristics. Cox regression was utilized to perform
multivariate survival analyses. A p-value of less than 0.05
was considered statistically significant.

Results

Atotal of 2,434 patient files were reviewed from the medical
record archive and a total of 76 patients aged >80 years were
included in the study. The median age of the patients was
83 years (range: 80-92 years). A predominantly male
(n=44) cohort (male-to-female ratio: 1.37) was seen. Three
or more comorbid diseases were present in 30.3% (n=23) of
the patients. The three most common primary cancers were
colorectal (21.1%, n=16), lung (18.4%, n=14), and prostate
cancer (18.4%, n=14). According to gender, the most com-
mon cancers in men were prostate (31.8%, n=14) and lung
cancer (25%, n=11), and the most common cancers in
women were colorectal (34.4%, n=11) and breast cancer
(31.3%, n=10). At first presentation, patients were most
frequently in metastatic stage (58.3%, n=42) and most
frequently had bone metastasis (31%, n=13).

The most common types of RT were palliative (53.8%,
n=41), definitive (18.4%, n=14), and adjuvant (15.8%,
n=12). During RT, 23 (30.3%) patients were hospitalized for
various reasons. As part of their oncological treatment, 20
patients (26.3%) underwent surgery, while 54 patients (71.1%)
received various systemic treatments (most frequently 39.5%
classical chemotherapy and 25% hormonotherapy; = Table 1).
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Table 1 Patient and treatment characteristics

Variables Patient
n %
Sex
Male 44 57.9
Female 32 42.1
ECOG performance status
1 11 14.5
2 33 43.4
3 21 27.6
4 11 14.5
Primary disease
Lung 14 18.4
Breast 10 13.2
Prostate 14 18.4
Colorectal 16 21.1
Others 22 28.9
Stage
1 6 8.3
2 11 15.3
3 13 18.1
4 42 58.3
Site of metastasis?®
Bone 13 31.0
Visceral 11 26.2
Brain 7 16.6
Mix 11 26.2
Hemoglobin value® (g/dL): 11.9 (7.5-16)
mean (min-max)
Leukocyte count® (uL) 9,000
(1,400-31,000)
CRP level® (mg/L): 69.2 (0.6-267)
mean (min-max)
Purpose of radiotherapy
Palliative 41 53.8
Definitive 14 18.4
Adjuvant 12 15.8
Neoadjuvant 9 11.8
Oncological outcome
Complete response 13 17.1
Partial response 9 11.8
Stable disease 13 17.1
Progressive disease 10 13.2
Not followed up 31 40.8
Status
Exitus 41 53.9
Alive 35 46.1

Abbreviations: CRP, Greactive protein; ECOG, Eastern Cooperative
Oncology Group.

In metastatic patients.

bTwo to 4 weeks before to radiotherapy.

The mean follow-up time post-RT was 8.6 months. Thirty-
one patients (40.8%) could not be followed because of
mortality during RT or immediately afterward. Among the
45 patients with accessible follow-up data, 22 (48.8%) exhib-
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Fig. 1 The Kaplan-Meier plot showing overall survival rates by
curative and palliative treatment groups.

ited a complete oncological response or regression, whereas
10 patients (22.2%) showed a progression.

The median OS time for all the patients was 10 months.
During the analysis, it was determined that the majority of the
patients died (n =41,53.9%). The 1- and 2-year OS after RT for all
patients was 47.5% (95% confidence interval [CI]: 41.6-53.6%)
and 34.6% (95% Cl: 26.8-42.4%), respectively. Patients treated
with curative (definitive, neoadjuvant, and adjuvant RT) and
palliative aims were assessed separately. The median, 6-month,
and 2-year survival rates for the curative group were 25.1
months, 85.4%, and 72.2% and 7.2 months, 33.1%, and 6.5%
were palliative groups, and the difference was significant
(p<0.000; ~Fig. 1). Subgroup analyses were performed on
patient, tumor, and treatment characteristics to determine
prognostic factors affecting OS in both groups. In the
curative group, factors associated with worse survival in uni-
variate analyses were poor PS (ECOG: 3-4; p < 0.000), leukocyte
count before RT (p=0.004), RT compliance (p=0.004), and
hospitalization status (p<0.000). In multivariate analyses,
poor PS (p=0.001) remained significantly associated with
survival. In the palliative group, factors associated with worse
survival in univariate analyzes were poor PS (p < 0.000), RT
compliance (p =0.001), hospitalization status (p=0.006), and
new distant recurrence (p=0.027). In multivariate analyses,
new distant recurrence (p=0.008) remained significantly
associated with survival (~Table 2).

The majority of patients (69.7%, n=53) showed full com-
pliance with RT; however, 14 patients (18.4%) were unable to
complete the planned treatment and 9 patients (11.8%) com-
pleted their treatment with a delay (prolonged treatment).
Exitus (42.8%) and medical instability (42.8%) were the most
common two reasons patients did not complete treatment,
whereas technical problems (77.7%, n=7) were the most
common reason for prolonged treatment. Subgroup analyses
related to patient and treatment characteristics were per-
formed to identify prognostic factors associated with treat-
ment compliance. Patient performance (p=0.003) and
hospitalization status (p < 0.000) were significantly associated
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Table 2 Factors associated with mortality in patients receiving radiotherapy

Univariate analysis Treated with curative intent Treated with palliative intent

p-value HR 95% Cl p-value HR 95% Cl
ECOG PS 3-4 vs. 1-2 <0.000 60.644 7.101-517.87 <0.000 7.286 2.704-19.636
Leukocyte count (L) 0.004 1.112 1.355-9.090 0.027 5.500 1.004-30.116
> 8,000 vs. <8,000
RT compliance 0.004 6.172 1.497-2.564 0.001 3.636 1.587-8.333
Incomplete vs. complete
Hospitalization <0.000 28.145 4.295-184.45 0.006 2.739 1.290-5.815

Outpatient vs. inpatient

Multivariate analysis Treated with curative intent

Treated with palliative intent

Multivariate significant 0.001 287.45
only for ECOG PS

3-4vs. 1-2

1.889-4374.04

Multivariate significant
only for new distant
recurrence

0.008 10.827 1.207-97.141

Abbreviations: Cl, confidence interval; ECOG, Eastern Cooperative Oncology Group; HR, hazard ratio; PS, performance status.

with treatment compliance. Patients with good PS (ECOG: 1-2;
69.8 vs. 30.2%) and outpatients (83 vs. 17%) had higher
compliance. The majority of patients (75%, n=57) showed
no acute toxicity following RT. Five patients (6.6%) had grade 1
toxicity, and 14 patients (18.4%) had grade 2 toxicity.

Discussion

This study demonstrates that RT can be used effectively and
safely for both palliative and curative purposes in cancer
patients aged >80 years. It was determined that the majority
of the patients showed full compliance with the treatment
process (69.7%, n=53). The rate of full compliance with the
treatment process was significantly higher in patients with
good PS and in outpatients. RT-related high-grade toxicity
(grade: 3-4) was not observed in this study population.

The elderly population around the world is increasing day
by day.’ Cancer constitutes one of the most important health
problems of elderly individuals, with both its morbidities
and socioeconomic effects. The evidence supporting oncol-
ogical treatments in older patients remains inadequate due
to their lack of representation in clinical trials. In terms of RT,
much less data are available.' RT is an important treatment
modality for elderly cancer patients, as modern techniques
have minimized side effects and allowed shorter treatment
hypofractionated regimens. In the present study, oncological
outcomes, treatment tolerance, and compliance with the
use of RT in elderly cancer patients in our clinic were
investigated.

Pilleron et al published a study reporting the estimated
global cancer incidence among those aged >80 years and
projections to 2050.% The study reported that in 2018, an
estimated 2.3 million new cases of cancer (excluding non-
melanoma skin cancers) were detected worldwide in adults
aged >80 years (13% of all cancer cases). The most common
cancers in women were breast, lung, and colon cancers; the
most common cancers in men were prostate, lung, and colon
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cancer. In the current study, the most common cancers in
men were prostate and lung cancers, and the most common
cancers in women were colorectal and breast cancers.
Another study examining cancer statistics for adults aged
>85 years reported that cancer is generally diagnosed at
more advanced stages in this age group.'' Accordingly, in
breast and colorectal cancer, the incidence of local-stage
disease at diagnosis in patients aged >85 years is 10% lower
compared with those aged 65 to 84 years. Similarly, in our
study, more than half of the patients were in the metastatic
stage at the time of presentation, and more than half of the
treatments consisted of palliatives. Accordingly, clinicians
should consider the diagnosis of cancer more frequently in
older patients presenting with any complaint.

A study examining cancer incidence, mortality, and treat-
ment data among individuals aged >85 years in the United
States demonstrated that cancer is the second most common
cause of death in this population, following heart disease.
The remaining lifetime risk of cancer mortality is reported as
14.4% for men and 9.6% for women. Again, in the same study,
the most common causes of cancer deaths were prostate and
lung cancers in men and lung and breast cancers in women."
A separate study assessing the clinical results and safety
profile of RT in nonagenarians revealed OS rates of 55.4% at
1 year and 38.3% at 3 years. PS and primary site RT were
reported as independent prognostic factors for 0S.'? The
median OS for all patients in the current study was
10 months, with 1- and 2-year OS rates of 47.5 and 34.6%,
respectively. Survival was better in patients who received
curative treatment. PS, leukocyte count prior to RT, RT
compliance, and hospitalization status were found to be
associated with OS.

In most oncological treatment protocols, chronological
age by itself is not a contraindication for curative treatment.
Modern RT techniques, especially for early-stage and elderly
cancer patients with contraindications to other therapies
like surgery, can enable a successful treatment outcome.'>14
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In our study, most of the patients with available follow-up
data (48.8%) had complete oncological response or regres-
sion. Nevertheless, a majority of patients exhibiting a pro-
gressive disease (70%) experienced distant recurrence. These
data once again highlight the crucial role that rapidly devel-
oping targeted systemic treatments and immunotherapies
will play in providing systemic control for these patients.

There are many studies that show that RT is well tolerated
by elderly cancer patients. Ikeda et al conducted a retrospec-
tive study on curative RT in elderly patients, reporting a
treatment completion rate of 75% and highlighting the
significance of family support.'® Kocik et al investigated
the feasibility of RT in a cohort of 93 nonagenarian patients.
Of the patients, 85% completed the planned RT, whereas only
4% reported grade 3 or higher adverse events.'® Similarly, in
the current study, full compliance was seen in the majority of
patients (69.7%). PS and hospitalization were found to be
significantly associated with RT compliance. No grade 3 or
higher adverse events were detected in our patients.

The primary limitation of this study is its retrospective
nature, which may introduce unavoidable biases in data
collection. The single-center design of the study restricts the
generalizability of the findings. Furthermore, the absence of a
control group and the heterogeneity in tumor types and
treatment regimens make it difficult to conduct comparative
analyses regarding the effectiveness of RT within the cohort.
Further multicenter studies with larger sample sizes are
required to confirm our results and provide stronger evidence.

In spite of these limitations, our study contains important
data concerning the use of RT in patients aged >80 years. The
exclusion of patients in this age group in many studies in the
literature makes the study much more valuable. The current
data provided crucial information into survival outcomes,
follow-up, and treatment compliance associated with RT in
this age group, thus contributing significantly to the body of
knowledge in this area.

In conclusion, our study demonstrates that RT can be used
safely and effectively with patients aged >80 years. Although
the management of elderly cancer patients still presents
many challenges for radiation oncologists, RT is an important
treatment option for these patients with promising treat-
ment responses and acceptable toxicity rates. In this growing
patient population, research must be increased to improve
patient selection and develop more effective treatments.

Authors’ Contributions

The concept and design of the study were developed by
H.D., L.B., I.A., M.C.K. Acquisition and analysis of data were
done by H.D., i.B., and I.A. Drafting of the manuscript was

done by H.D., 1.B., and M.C.K. Critical review of the manu-
script was done by H.D., i.B., I.A.,, and M.C.K.

Conflict of Interest
None declared.

References
1 WHO. World Report on Ageing and Health 2015. Accessed Au-
gust 1, 2023 at: https://apps.who.int/iris/handle/10665/186463
2 WHO. World Population Prospects 2022: Summary of Results.
United Nations Department of Economic and Social Affairs, Popula-
tion Division. Accessed January 25, 2022 at: https://www.un.org/
development/desa/pd/sites/www.un.org.development.desa.pd/files
Jwpp2022_summary_of_results.pdf
3 TUIK. Genel Niifus Sayimlari, 1935-2000 TUIK, Adrese Dayali
Niifus Kayit Sistemi, 2008-2019 TUIK, Niifus Projeksiyonlari,
2023-2080
4 Howlander N, Noone AM, Krapcho M, et al. SEER Cancer
Statistics Review. Bethesda, MD: National Cancer Institute;
1975-2012
5 Savas TUNA. Kanserli geriatrik hastalarda komorbidite ve klinik
dererlendirme. Tiirk Onkoloji Dergisi 2007;22(04):192-196
6 Pilleron S, Soto-Perez-de-Celis E, Vignat ], et al. Estimated global
cancer incidence in the oldest adults in 2018 and projections to
2050. Int ] Cancer 2021;148(03):601-608
7 Oken MM, Creech RH, Tormey DC, et al. Toxicity and response
criteria of the Eastern Cooperative Oncology Group. Am | Clin
Oncol 1982;5(06):649-655
8 U.S. Department of Health and Human Services. Common Termi-
nology Criteria for Adverse Events (CTCAE). Washington, DC: U.S.
Department of Health and Human Services; 2017
9 Khan HTA. Population ageing in a globalized world: risks and
dilemmas? ] Eval Clin Pract 2019;25(05):754-760
10 RoederF, Jensen AD, Lindel K, Mattke M, Wolf F, Gerum S. Geriatric
radiation oncology: what we know and what can we do better?
Clin Interv Aging 2023;18:689-711
11 DeSantis CE, Miller KD, Dale W, et al. Cancer statistics for adults
aged 85 years and older, 2019. CA Cancer J Clin 2019;69(06):
452-467
12 Katano A, Yamashita H. Radiotherapy in nonagenarian patients: a
20-year retrospective analysis in a single ternary centre. ] Med
Imaging Radiat Oncol 2024;68(01):103-109
13 Nguyen NP, Godinez ], Shen W, et al. International Geriatric
Radiotherapy Group. Is surgery indicated for elderly patients
with early stage nonsmall cell lung cancer, in the era of stereotac-
tic body radiotherapy? Medicine (Baltimore) 2016;95(43):e5212
14 Popescu T, Karlsson U, Vinh-Hung V, et al; Challenges facing
radiation oncologists in the management of older cancer patients:
consensus of the International Geriatric Radiotherapy Group.
Cancers (Basel) 2019;11(03):371
15 Ikeda H, Ishikura S, Oguchi M, et al. Analysis of 57 nonagenarian
cancer patients treated by radical radiotherapy: a survey of eight
institutions. Jpn ] Clin Oncol 1999;29(08):378-381
16 Kocik L, Geinitz H, Track C, Geier M, Nieder C. Feasibility of
radiotherapy in nonagenarian patients: a retrospective study.
Strahlenther Onkol 2019;195(01):62-68

South Asian Journal of Cancer © 2025. Medintel Services Pvt Ltd. All rights reserved.


https://apps.who.int/iris/handle/10665/186463
https://www.un.org/development/desa/pd/sites/www.un.org.development.desa.pd/files/wpp2022_summary_of_results.pdf
https://www.un.org/development/desa/pd/sites/www.un.org.development.desa.pd/files/wpp2022_summary_of_results.pdf
https://www.un.org/development/desa/pd/sites/www.un.org.development.desa.pd/files/wpp2022_summary_of_results.pdf

