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Abstract
BACKGROUND: Older patients are at a higher risk of being frail. Frailty implies that even a minor stressor can 
have major negative implications on physical, psychological domains. Geriatric-8 (G-8) screening tool shows good 
screening properties for identifying vulnerable elderly patients with cancer.

AIM: We, therefore, decided to investigate the utility of G-8 associated with acute toxicity and prolonged overall 
treatment time (OTT) in elderly cancer patients treated with radiotherapy (RT).

MATERIALS AND METHODS: A prospective observational cohort study is performed. Eligible subjects are patients 
aged ≥60 years and were referred for curative or palliative RT. We use the G-8 questionnaire for consecutive patients 
before starting RT. We recorded acute toxicity and OTT and identified potential predictors.

RESULTS: A total of 52 consecutive geriatric patients were included with an average age of 67 years. Of all those 
subjects, 21% had head-and-neck cancers, 29% gynecology cancers, 23% breast cancers, and 27% other cancers. 
According to the G-8, 65% of the patients were potentially frail. Toxicity Grade ≥3 was observed among 32% of 
subjects who were potentially frail according to the G-8 and 0% of the subject who was fit (p = 0.007). Prolonged 
OTT was observed in 61.8% of potentially frail and 27.8% of the subjects who were fit (p = 0.020). On multivariate 
analysis, only chemoradiation was strongly associated with acute toxicity Grade ≥3 odds ratio 11.1 (95% confidence 
interval 1.4–83.6; p = 0.019).

CONCLUSION: The utility of G-8 in daily practice seems to be limited. Only concurrent chemoradiation was 
associated with acute toxicity. Future prospective studies should investigate whether the G-8 is a good predictor for 
other relevant clinical outcomes and survival in our local settings.
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Introduction

One of the health problems in the elderly is 
cancer. Cancer risk increases with age and more than 
60% of new cancer cases are diagnosed in patients over 
60 years of age [1], [2]. Berger et al. reported that the 
incidence of cancer increased 10 times and the mortality 
rate was 16 times higher in the elderly compared to the 
younger age [3]. According to GLOBOCAN 2020, lung, 
colorectal, prostate, breast, and gastric cancers are 
cancers with the highest incidence and leading cause 
of death in patients aged >60 years [4].

Although the incidence of cancer in the elderly 
continues to increase, there are still large gaps in how 
to properly risk stratify older patients according to their 
biological state. This stratification is very important and 
aims to be able to recommend the most appropriate 
type of treatment in a personalized way [5]. There are 
several methods to assess the risk of a condition in the 
elderly before making oncological treatment decisions. 
Risk stratification of a condition of frailty or vulnerability 
in the elderly can use between the comprehensive 
geriatric assessment (CGA)/geriatric assessment (GA), 
and geriatric screening [6]. However, not all patients are 
older people with cancer who require complete CGA. 
CGA should be focused on specific at-risk patients, such 
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as those with multiple chronic diseases or with complex 
conditions. In addition, a complete CGA also takes time 
and resources. Therefore, the International Society of 
Geriatric Oncology (SIOG) recommends the use of the 
geriatric-8 (G-8) screening instrument to identify elderly 
patients with cancer who would benefit from CGA, not 
only according to their clinical judgment [7], [8], [9].

The G-8 is the first screening instrument 
specifically designed for elderly patients with cancer. 
The G-8 consists of eight questions, the total G-8 rating 
ranges from 0 (very frail) to 17 (no disturbance at all), with 
the threshold value for potential frailty being ≤ 14 [8]. In 
addition to helping oncologists to make treatment plan 
decisions by identifying in patients requiring CGA (score 
14), the G-8 can predict treatment-related complications 
and survival through a low G-8 score [10].

Radiotherapy (RT) is one of the main 
modalities in cancer management, where more than 
50% of cancer patients will require RT as part of their 
cancer management [11]. RT is an attractive treatment 
option and is often the main choice for elderly patients, 
especially if surgery and chemotherapy would be 
expected to pose too great a risk [12]. However, in 
reality, certain groups of elderly people undergoing RT 
are highly susceptible to significant toxicity and many will 
eventually require hospitalization [13]. This is because 
vulnerable elderly patients may not fully recover from 
RT/chemoradiation-induced toxicity. The acute toxicity 
experienced during the radiation process has a direct 
impact and can immediately reduce the quality of life. 
This condition will be positive if the patient will fully 
recover and have a long enough life expectancy as the 
outcome of the therapy plan. However, for debilitated 
patients, both may not be obtained.

Thus, in this study, the authors wanted to know 
the characteristics and role of G-8 screening as a risk factor 
for acute toxicity due to moderate-to-severe radiation and 
delayed completion of radiation treatment time in elderly 
cancer patients undergoing external radiation.

Materials and Methods

Patients

Patients were eligible if aged ≥60  years and 
diagnosed with cancer and had no previous history of 
RT. They were referred for RT with curative or palliative 
intent in the Department of Radiotherapy, Dr.  Cipto 
Mangunkusumo Hospital, between February 2021 
and June 2021. Patient baseline characteristics were 
collected by nurses and physicians. Performance status 
and G-8 screening were as assessed by an attending 
physician, and the results of G-8 scores did not influence 
treatment decisions. The treatment strategies and dosage 
of RT or concurrent chemoradiation were determined 

by comprehensive assessment. RT treatments 
were performed according to institutional protocols. 
Written informed consent was obtained from all study 
participants. The study protocol and ethical approval 
were approved by the responsible ethics committee 
(The Ethics Committee, Faculty of Medicine, Universitas 
Indonesia – Dr. Cipto Mangunkusumo Hospital, Number: 
KET-143/UN2.F1/ETIK/PPM.00.02/2021).

Data collection

Baseline data collection was completed before 
the initiation of RT. Recorded variables were age, sex, 
Karnofsky Performance Status (KPS) score, body 
mass index (BMI) [14], hemoglobin (Hb) level, number 
of comorbidities (Charlson comorbidity index [15]), type 
of primary cancer (classified as head and neck, breast, 
gynecology, and other cancer), stage at diagnosis 
(according to AJCC 8th  stage grouping or FIGO for 
gynecology cancer [16], [17], [18]), treatment history 
before RT, concurrent chemoradiation, RT technique, 
and total dose of RT. During treatment, patients were 
monitored weekly for signs of acute toxic effects. Acute 
treatment-related toxicities were evaluated according 
to Radiation Therapy Oncology Group and European 
Organization for Research and Treatment of Cancer 
[19]. Acute treatment-related toxicities were evaluated 
according to Radiation Therapy Oncology Group 
and the European Organization for Research and 
Treatment of Cancer with grade 0: absence of radiation 
effect; grade 1: mild; grade 2: moderate; grade 3: major 
toxicity; grade 4: severe toxicity, and grade 5: Effect led 
to death [19]. The most severe grade among the organ/
tissue-specific measures at the two assessment times 
(weekly during RT, on the last day of RT) was taken 
as an overall measure of the severity of acute toxicity. 
Delayed OTT was defined as treatment days missed 
related to acute toxicity. Scheduled days missed due 
to holidays, machine downtime, or were not recorded.

Geriatric-8

The G-8 is a geriatric screening tool introduced 
by Bellera et al. that was originally designed to assess 
elderly cancer patients who could benefit from a CGA [8]. 
The G-8 consists of the eight questions regarding the 
history of anorexia, weight loss in the past 3 months, 
physical mobility, psychological status, BMI, number of 
medications, self-perception of health, and age at the 
assessment. The G-8 provides a numerical score with 
a maximum score of 17 (fit) and a minimum of 0 (very 
frail). A score of ≤14 is considered as potentially frail. 
This cutoff was also applied in our study.

Statistical analysis

Demographics and treatment characteristics 
were reported as descriptive statistics. Potential 
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predictors of acute toxicity measured at baseline RT 
including G-8 were compared between patients with 
major toxicities and prolonged overall treatment time 
(OTT) and those without using Chi-square tests or 
Fisher’s exact test for categorical variables and t-test 
for continuous variables. p < 0.05 was considered 
statistically significant. All statistical analyses were 
conducted using SPSS version 25 software (IBM SPSS 
Statistics for Macintosh, Version 25.0. Armonk, NY: IBM 
Corp).

Results

Between February and June 2021, a total of 52 
consecutive geriatric patients are included in the study. 
Subject characteristics are shown in Table  1. A  total 
of 38.5% of the subjects were male and 61.5% were 
female. The median age was 67 years (mean: 67; range: 
60–81 years); KPS was ≥90 for 69.2% of the patients, 
70–80 for 30.8%, and no one had KPS performance 
status below 70. Half of the patients have normoweight 
regarding the BMI, 11.5% underweight, and 36.5% are 
overweight. About 55% of patients reported had one 
or more comorbidities with hypertension which was 
the most reported comorbidity, reported by 42.3% of 
the patients, followed by diabetes (21%). About 75% 
of subjects are patients with locally advanced cancer 
and 80% of RT was intended for curative purposes with 
30.8% of subjects receiving concurrent chemoradiation. 
About 63% had a history of therapy before RT including 
surgery, chemotherapy, and a combination of surgery + 
chemotherapy.

Frailty

Based on the G-8 assessment, 34  (65.4%) 
elderly subjects were potentially frail (score ≤14) and 
18 (34.6%) were fit. About 81% of the head-and-neck 
cancer patients, 41% of the breast cancer patients, 
66% of gynecology cancer, and 71% of the other cancer 
patients were classified as potentially frail according to 
their G-8 assessment. Regarding comorbidities, 55% 
of susceptible potentially frail subjects had one type of 
comorbidity and 72.7% of susceptible potentially frail 
subjects had two comorbidities compared to fit elderly 
(Table 2).

Acute toxicity and overall treatment time

All study subjects completed RT according 
to the therapy plan. Acute toxicity assessment was 
completed for 52 patients. No RT-related toxicity was 
observed in 2 (3.8%) subjects. Grade 1 in 17 (32.7%), 
Grade  2 in 22  (42.3%), Grade  3 in 8  (15.4%), 
Grade 4 toxicity in 3  (5.8%), and no Grade 5 toxicity 

was observed. Of the 11 subjects with ≥ Grade  3 
toxicities, seven had head-and-neck cancer, three 
had gynecology cancer, and one subject had lung 
cancer. Head-and-neck cancer patients had the highest 
incidence of toxicity Grade 3 (63.6%) and gynecology 
cancer (20%) in the second places. Patients treated 
with concurrent chemoradiation (CCRT) had a higher 
percentage of Grade ≥ 3 toxicities 56.6% compared to 

Table 1: Subject and treatment characteristics
Variable n (%)
Sex

Male 20 (38.5)
Female 32 (61.5)
Age 67.27 ± 5.069

Age classification (year old)
60–69 40 (77)
70–79 11 (21.1)
≥ 80 1 (1.9)

KPS
≥ 90 36 (69.2)
70–80 16 (30.8)

BMI
Underweight (BMI ≤ 18.49) 6 (11.5)
Normoweight (BMI 18.5–25.0) 27 (51.9)
Overweight (BMI ≥ 25.1) 19 (36.5)

Hemoglobin level
< 11 g/dL (male), ≤ 10 g/dL (female) 9 (17.3)
≥ 11 g/dL (male), > 10 g/dL (female) 43 (82.7)

Cancer site
Cervix 10 (19.2)
CNS 2 (3.8)
Endometrium 4 (7.7)
Gastrointestinal 1 (1.9)
Liver 3 (5.8)
Hypopharynx 1 (1.9)
Larynx 7 (13.5)
Lymphoma 4 (7.7)
Nasopharyngeal 3 (5.8)
Lungs 1 (1.9)
Breasts 12 (23.1)
Prostate 2 (3.8)
Rectum 1 (1.9)
Vulva 1 (1.9)

Stage
Stage 1 8 (15.4)
Stage 2 5 (9.6)
Stage 3 22 (42.3)
Stage 4 17 (32.7)

Treatment history before external radiation
Surgery 17 (32.7)
Chemotherapy 3 (5.8)
Surgery+chemotherapy 10 (19.2)
Hormonal therapy 1 (1.9)
Chemotherapy+targeted therapy 2 (3.8)
No treatment 19 (36.5)

Number of comorbidities
No comorbid 23 (44.3)
1 18 (34.6)
2–3 10 (19.2)
> 3 1 (1.9)

Comorbid type
Hypertension 22 (42.3)
Diabetes mellitus without complications 11 (21.1)
Chronic kidney failure 5 (9.6)
Congestive heart failure 1 (1.9)
Cerebrovascular disease 3 (5.7)
Mild liver disease 2 (3.8)
Coronary heart disease 2 (3.8)
Dementia 1 (1.9)

Purpose of external radiation
Curative 42 (80.8)
Palliative 10 (19.2)

Concurrent chemotherapy
Yes 16 (30.8)
No 36 (69.2)

External radiation technique
3D‑CRT 9 (17.3)
IMRT 38 (73.1)
SBRT 4 (7.7)
SRT 1 (1.9)

Total dose of external radiation (Gy)
< 50 15 (28.8)
50–59 17 (32.7)
60–69 14 (26.9)
≥ 70 6 (11.5)

KPS: Karnofsky Performance Status, RT: Radiotherapy, 3D‑CRT: 3D conformal RT, IMRT: 
Intensity‑modulated RT, SBRT: Stereotactic body radiation therapy, SRT: Stereotactic radiation therapy, 
BMI: Body mass index, CNS: Central nervous system.
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5.6% for patients with RT only OR 21.85 (95% CI: 3.8 to 
123, p < 0.0001). For prolonged OTT, 50% of subjects 
completed the radiation process as scheduled without 
delay, 28.8% of subjects with a delay of 3 days, 21.2% 
a delay of more than 3 days, and the largest delay of 
40 days due to COVID-19.

Frailty, toxicities, and overall treatment time

Eleven of the 34 subjects (32.4%) who were 
potentially frail according to G-8 developed toxicity 
Grade 3 and none of the fit patients developed Grade 3 
acute toxicity, p = 0.007 (Table 3). Twenty-one subjects 
(61.8%) who were potentially frail on G-8 had prolonged 
OTT and 5 subjects (27.8%) patients in the fit group had 
prolonged OTT (odds ratio [OR] 4.2; 95% confidence 
interval [CI] 1.21-14.54; p = 0.020). In the potentially 
frail group, 11 (32.4%) subjects had a delay of 3 days 
and 10 (29.4%) had a delay of >3 days. Meanwhile, in 
the fit group, there were 4 (22.2%) subjects with a delay 
of 3 days and only 1 (5.6%) subject who experienced 
prolonged OTT for more than 3 days.

Table 3: Toxicity Grade ≥ 3 and overall treatment time according 
to G8 test results
Variable Yes, n (%) No, n (%) p
Acute toxicity ≥ Grade 3

Potentially frail 11 (32.4) 23 (67.6) 0.007* 
Fit 0 18 (100.0)

Prolonged OTT
Potentially frail 21 (61.8) 13 (38.2) 0.020*
Fit 5 (27.8) 13 (72.2)

OTT: Overall treatment time.

Univariate and multivariate analysis

Univariate analyses were performed for the 
entire variables to screen potential factors which predict 
acute toxicity ≥Grade  3 and prolonged OTT including 
sex, age, KPS, Hb level, BMI, number of comorbidities, 

cancer site, CCRT, and total RT dose (Tables 4 and 5). As 
predicted, apart from the elderly with vulnerable potential 
based on G-8, the related factors are sex (male), 
head-and-neck cancer, CCRT, and total dose of RT. 
Multivariate analysis showed that only the administration 
of CCRT was an independent prognostic factor affecting 
the outcome of acute toxicity Grade  3 in the elderly 
undergoing RT with an OR of 11.1 (1.4-83.6; p = 0.019).

Table 2: Geriatric 8 among subjects
Variable Potentially frail, n (%) Fit, n (%)
Sex

Male 14 (70) 6 (30)
Female 20 (62.5) 12 (37.5)

Age classification (year old)
60–69 26 (65) 14 (35)
70–79 7 (63.6) 4 (36.4)
≥ 80 1 (100) 0 (0)

BMI 22.58 ± 3.89 26.66 ± 3.27
Hemoglobin level 11.94 ± 1.51 11.78 ± 1.47
Cancer site

Head and neck 9 (81.8) 2 (18.2)
Breast 5 (41.7) 7 (58.3)
Gynecology 10 (66.7) 5 (33.3)
Others 10 (71.4) 4 (28.6)

Stage
Stage 1 4 (50) 4 (50)
Stage 2 2 (40) 3 (60)
Stage 3 14 (63.6) 8 (36.4)
Stage 4 14 (82.4) 3 (17.6)

Number of comorbidities
No comorbid 16 (69.6) 7 (30.4)
1 10 (55.6) 8 (44.4)
≥ 2 8 (72.7) 3 (27.3)

Overall treatment time
Delay 21 (61.8) 5 (27.8)
No delay 13 (38.2) 13 (72.2)

Number of delay days
N/A 13 (38.2) 13 (72.2)
≤ 3 11 (32.4) 4 (22.2)
> 3 10 (29.4) 1 (5.6)

BMI: Body mass index, N/A: Not available.

Table 4: Univariate and multivariate analysis of acute toxicity 
≥ Grade 3
Risk factors Acute toxicity ≥ Grade 3

Univariate OR 
(95%CI)

p Multivariate p

Sex
Female Reference 1.69 (0.1–27) 0.709
Male 6.4 (1.4–28.5) 0.01

Age
< 70 Reference
≥ 70 1.3 (0.2–6.0) 0.71

KPS
> 90 Reference
70–80 3.7 (0.9–14.8) 0.06

BMI
Overweight Reference
Underweight 8.5 (0.9–74) 0.053
Normoweight 2.4 (0.4–13.6) 0.313

Pre‑RT hemoglobin levels
> 11 g/dL (male), >10 g/dL (female) Reference
< 11 g/dL (male), < 10 g/dL (female) 1.07 (0.1–6.1) 0.93

Comorbidities
No Reference
Yes 1.69 (0.4–6.4) 0.44

Cancer site
Other cancer Reference 3.2 (0.17–60.9) 0.427
Head‑and‑neck cancer 16.1 (3.2–80.5) 0.001

CCRT
No Reference 11.1 (1.4–83.6) 0.019
Yes 21.8 (3.8–123) <0.001

External radiation technique
IMRT Reference
Non‑IMRT 1.07 (0.19–6.1) 0.93

Total RT dose (Gy)
< 60 Gy Reference 1.06 (0.09–11.8) 0.961
≥ 60 Gy 6.4 (1.4–28.5) 0.014

KPS: Karnofsky Performance Status, RT: Radiotherapy, CCRT: Concurrent chemoradiation, 
IMRT: Intensity‑modulated radiation therapy, BMI: Body mass index, OR: Odds ratio, CI: Confidence interval.

Table 5: Univariate and multivariate analysis of prolonged 
overall treatment time
Risk factors Prolonged OTT

Univariate OR (95% CI) p Multivariate p
Sex

Female Reference
Male 1.9 (0.6–6.0) 0.25

Age
<70 Reference
≥ 70 0.4 (0.1–1.5) 0.19

KPS
> 90 Reference
70–80 2.08 (0.6–6.9) 0.23

BMI
Overweight Reference
Underweight 8.5 (0.8–89) 0.07
Normoweight 1.8 (0.5–6.1) 0.31

Pre‑RT hemoglobin levels
> 11 g/dL (male), > 10 g/dL (female) Reference
< 11 g/dL (male), < 10 g/dL (female) 4.42 (0.8–23) 0.08

Comorbidities
No Reference
Yes 1.6 (0.5–4.8) 0.40

Cancer site
Other cancer Reference
Head‑and‑neck cancer 3.4 (0.7–14.7) 0.10

CCRT
No Reference
Yes 3.08 (0.8–10.7) 0.07

External radiation technique
IMRT Reference
Non‑IMRT 2.3 (0.5–10.4) 0.28

Total RT dose (Gy)
< 60 Gy Reference
≥ 60 Gy 1.0 (0.3–3.05) 1.00

KPS: Karnofsky Performance Status, RT: Radiotherapy, CCRT: Concurrent chemoradiation, 
IMRT: Intensity‑modulated radiation therapy, BMI: Body mass index, OR: Odds ratio, CI: Confidence interval.
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Discussion

The purpose of RT is to maximize the therapeutic 
ratio by delivering the highest possible dose to the 
tumor while minimizing the dose to surrounding normal 
tissue [20]. Radiation toxicity is often a consideration for 
a radiation oncologist in planning therapy for all cancer 
patients. This is because radiation-induced toxicity to 
healthy tissue cannot be avoided in every administration 
of radiation therapy. In the elderly with cancer, there 
is a possibility that their organs and physiological 
reserves are not functioning optimally, so they have 
the potential to show more toxicity or have a higher 
risk of complications from RT and the combination of 
multimodality therapy with chemotherapy (fatigue, 
mucositis, xerostomia, dehydration, infection, cognitive 
decline, and increased risk of falls). On the other hand, 
elderly patients at the same time have a less functional 
capacity to cope with these side effects thereby 
increasing the risk of interruption/increasing duration 
of therapy, repopulation of cancer cells, or even failure 
of therapy [21], [22], [23] In addition, this assumption 
has a significant impact. For example, Markopoulos 
et al. confirmed that the addition of chronological age 
is one of the factors in predicting deviations from the 
guidelines for all treatment modalities [24].

The G-8 was the first screening instrument 
specifically designed for oncology and is one of the best 
screening instruments. Another advantage of G-8 is 
that it can predict survival and complications related to 
treatment [10], [25] The low G-8 value in this study can 
predict complications related to RT in the form of acute 
toxicity ≥Grade  3 and delays in completing radiation 
on time. Rates of acute toxicity ≥ Grade 3 in our study 
were low (21%). This number is not different from the 
research conducted by Middelburg et al. with a total of 
21.6% in the elderly with potentially frail [26]. However, 
the proportion of radiation delay in this study was quite 
high where the rate of elderly experiencing delays was 
50%, especially in the potentially vulnerable group of 
elderly who experienced delays >3 days reaching 30%. 
This needs special attention because an increase in OTT 
can affect the success of the overall treatment plan by 
supporting the acceleration of cancer cell proliferation, 
thereby reducing tumor control probability. Analysis 
by Fowler et al. showed that the addition of OTT led 
to a decrease in locoregional control by an average 
of 14% for every 1-week addition [27]. Meanwhile, a 
review by Ferreira et al. showed an average decrease 
in locoregional control ranging from 1–1.2% per day 
to 12–14% per week and required additional dose 
compensation ranging from 0.6 to 0.8 Gy/day [28].

In univariate analysis, it was found that 
male sex and head-and-neck cancer were factors 
that influenced acute toxicity but were not significant 
predictors in further multivariate analysis. In this study, 
it was found that 100% of head-and-neck malignancies 

in this study were male and contributed 63.6% of the 
total study subjects who experienced acute toxicity 
≥ Grade  3. This proportion is in line with the study 
conducted by Middelburg et al., men had an OR of 
1.8  (1.0–3.2; p = 0.04) compared to women, and 
head-and-neck cancer was the group with the highest 
number experiencing acute toxicity ≥ Grade 3 with 70% 
of subjects in the head-and-neck group experiencing 
acute toxicity ≥ Grade 3 (OR 56 CI 15–211; p = 3×10-9 
compared with breast cancer patients) [26]. Haehl et al. 
gave a similar picture, where elderly patients with head-
and-neck cancer tended to have a higher incidence of 
acute toxicity Grade 3 (56.1 %) [29].

CCRT administration is a treatment-related 
factor that influences the occurrence of acute toxicity 
≥ Grade  3. In particular on CCRT after multivariate 
analysis, CCRT still provides strong significance as 
a predictor in the occurrence of major acute toxicity 
related to RT. Van Walree et al., in a systematic 
review of the relationship between G-8 assessments 
and treatment outcomes in the elderly with cancer, 
suggested that the elderly in the potentially frail group 
based on the G-8 assessment had significantly higher 
levels of chemoradiation-related toxicity, with relative 
risks varying from 1.4 to 11.3 [10]. Seeing the potential 
for harm that can occur, the next question is whether 
giving chemoradiation to elderly patients can still be 
recommended as a definitive treatment? Hata et al., 
in a review of the literature on cervical malignancies, 
that chemoradiation can be given to elderly patients 
with cervical cancer with great caution [30]. Meanwhile, 
in head-and-neck patients, Amini et al. conducted a 
study on elderly patients with locally advanced head-
and-neck cancer who received RT and chemoradiation 
with a total of 4042 elderly subjects >70 years and 63% 
receiving chemoradiation. This study found that 2-year 
unadjusted survival was better with chemoradiation 
than RT alone (55.0% vs. 35.1%), and 5-year survival 
was 30.3% versus 15.2% (HR 0.59; 95% CI: 0.55–0.63; 
p < 0.001) with undifferentiated and tolerable acute 
toxicity. Therefore, elderly patients with head-and-neck 
cancer even those >70 years of age should not be denied 
chemoradiation based solely on age, an assessment 
of other factors that determine susceptibility in CGA 
should be considered [31].

Regarding the dose and RE technique 
obtained by the research subjects in this study, all of 
them used radiation techniques using high technology 
RT, especially the intensity modulated radiotherapy 
(IMRT) technique. In addition, there were no subjects 
who received the 3D technique if they received a dose 
of more than 60 Gy. All patients received IMRT if the 
prescribed dose was >60 Gy. This happens not without 
reason that the risk of toxicity is directly proportional 
to the total dose and volume of the radiation area [32]. 
Administration of higher techniques at higher doses 
aims to minimize the toxicity due to therapy. The IMRT 
technique can modulate hotspot areas in healthy tissue 
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and transfer them to the target volume area and will 
directly reduce the distribution of high doses in healthy 
tissue and OAR and allow for a smaller volume of target 
radiation so that it can be well tolerated by elderly 
individuals. In line with the study by Wang et al., in 
cervical cancer receiving chemoradiation, it was found 
that the incidence of hematological toxicity Grade 3 or 
greater was higher than in patients treated with 3D-CRT 
(seven subjects; 71.4%) and IMRT (17 subjects; 
58.8%), but not statistically significant [33].

Our study has some limitations. First, our 
study was a prospective study with a small number 
of patients, this is due to the difficulty in recruiting 
research subjects due to the decrease in the number 
of patients undergoing cancer treatment due to the 
COVID-19 pandemic. Second, in potentially frail 
patients according to the G-8, subjects do not follow 
CGA examination to confirm whether the subject is frail 
or in a fit state. The third is that in assessing the toxicity 
our institution has not used CTCAE as an assessment 
of the degree of toxicity. However, our study is the first 
study to assess the impact of RT on the elderly in our 
country and addressed an important question regarding 
the toxicities of RT for elderly patients with cancer.

Conclusion

Our results seem to suggest that the use of G-8 
in daily practice is still limited. Only CCRT administration 
has a strong relationship to acute toxicity ≥3. RT/CCRT 
could be delivered safely in elderly cancer patients 
(>60 years) with careful monitoring. The use of RT with 
high technique provides an opportunity for the elderly 
with cancer to get the appropriate treatment. However, 
it is strongly recommended that all treatment planning 
decisions should be discussed in a multidisciplinary 
team scheme, ideally in combination with any form 
of GA, to improve cancer treatment outcomes in the 
geriatric population.
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