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Abstract
Background:

Geriatric 8 (G8) is a useful screening tool for geriatric assessment for predicting survival or risk of serious
adverse events (SAEs) in older cancer patients. However, the clinical utility of G8 is not well known in
older patients with gastrointestinal (GI) cancer developing malnutrition. We investigated the association
between G8 score and clinical outcomes in older patients with GI cancer.

Methods:

We retrospectively registered patients with GI cancer aged ≥65 years who received a G8 questionnaire at
�rst visit from April 2018 to March 2020. The G8 score, SAE, dose reduction rate, discontinuation rate, and
overall survival (OS) were evaluated. Safety was assessed in all patients and OS in GI cancer patients
with unresectable tumors.

Results:

In a total of 207 patients (median age: 75, range: 65–92, 56% of unresectable cancer), the median G8
score was 10.5 and the percentage of normal G8 score was only 6.8%. There was no clear association
between G8 score and OS or SAEs in 143 (69%) patients received chemotherapy (CT). However, the
median G8 score was signi�cantly higher in patients with CT compared to those without CT (11.5 vs 10.0
months, p < 0.0001). One-hundred seven of 129 (83%) older patients with abnormal G8 score were treated
with CT by treatment modi�cation such as dose reduction, and they had no unexpected SAEs and better
prognosis than those without CT. The rate of normal instrumental activity of daily life (IADL) was
signi�cantly higher in patients with CT compared to those without CT (64% vs. 23%, p < 0.0001). In
addition, there was a signi�cant difference in OS according to IADL even in patients with abnormal G8
score.

Conclusions:

There was no association between G8 score and OS or SAE in older patients with GI cancer; however,
most patients with abnormal G8 score could receive CT safely and effectively through treatment
modi�cation. The IADL may be clinically useful to predict prognosis and determine the treatment plan for
older patients.

Introduction
The number of older patients with cancer has increased worldwide as the population has aged and older
patients aged ≥65 years account for more than 70% of all cancers in Japan, which represents elderly
society. 1 Serious adverse events (SAEs) occur more frequently in older patients undergoing
chemotherapy (CT), because older patients are a heterogenous group with varying comorbidities as well
as compromised physical and organ function. 2 Therefore, it is important to consider the tolerability of CT
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in older patients. The International Society of Geriatric Oncology has recommended a geriatric
assessment (GA) for older patients with cancer to predict overall survival (OS) and treatment-related
toxicity in consideration of optimal disease management. 3,4

There are several screening tools for GA and the geriatric 8 (G8) is representative which mainly consists
of items from the mini nutritional assessment (MNA) questionnaire. 5 The G8 has been validated with
respect to predicting survival in various cancers with high sensitivity, similar to that of the full GA.6,7 The
American Society of Clinical Oncology guidelines for geriatric oncology has recommended a G8
assessment for older patients with cancer receiving CT as practical for the management of toxicity. 8 A
cut-off score ≤14 is considered abnormal and is associated with poor prognosis. 5,6

Patients with advanced cancers often suffer from malnutrition, especially for those with gastrointestinal
(GI) cancer. It is also controversial that the cut-off value for the G8 score is the same in all cancer types
and ethnic groups. There have been several reports in older patients with solid tumors, including GI
cancers, that showed 68%–83% exhibited abnormal G8 score. 5,6,9-11 And some Japanese reports
indicated that the cut-off value lower than 14 might predict prognosis in older patients with various
cancers. 11-14 However, the clinical utility of G8 scoring is not well known and there has been little
information regarding the relationship between G8 score and OS or SAE in older patients with GI
cancer. Therefore, we investigated the association between G8 score and clinical outcomes to evaluate
the clinical utility of G8 scoring in older patients with GI cancer.

Patients And Methods
Patient population

We retrospectively reviewed the medical records and registered patients aged ≥65 years with gastric,
pancreatic, and colorectal cancer who visited for treatment and received a G8 questionnaire from April
2018 to March 2020. This retrospective study was carried out in the Department of Medical Oncology, St.
Marianna University Hospital.  

This study was approved by the institutional review board of St. Marianna University School of Medicine
bioethics committee (No. 5465), and the need for informed consent was waived by the bioethics
committee of St. Marianna University School of Medicine since the study was retrospective and personal
information was anonymized. All methods were carried out in accordance with relevant guidelines and
regulations.

G8 assessment and other measures

We performed G8 scoring in registered patients using the G8 questionnaire form. The G8 score ≤14
was considered abnormal according to the conventional classi�cation. 5 We collected data for several
patient characteristics including G8 score, instrumental activities of daily living (IADL), living situation,



Page 4/15

treatment decision, dose reduction, SAE, and OS. AEs were assessed according to the National Cancer
Institute Common Terminology Criteria for Adverse Events (NCI-CTCAE version 4.0). The SAE was de�ned
as Grade 3–5 hematologic and non-hematologic AEs or AEs requiring hospitalization. The OS was
de�ned as the period from assessment for G8 to the date of death from any cause. We investigated the
association between G8 score or the results of other measures of GA and clinical outcomes in this patient
population.

Statistical analysis

Differences in G8 score and each G8 item between patients with or without CT were analyzed by the
Wilcoxon test and Fisher’s exact test. In addition, differences in other measures of GA were analyzed by
Fisher’s exact test. The correlation between G8 score and SAE was determined by Pearson’s correlation
analysis. OS was estimated using the Kaplan-Meier method and it was compared between two groups by
a log-rank test. The odds ratio was calculated using logistic regression analysis to evaluate relative
factors for clinical outcomes.  For all analyses, p < 0.05 was considered statistically signi�cant. All data
were analyzed using JMP 12 software (SAS Institute Inc., Cary, NC, USA).

Results

Patient characteristics
A total of 207 patients aged ≥ 65 years with GI cancers were registered in this study. The patient
characteristics are listed in Table 1. The median age of the patients was 75 years-old (range, 65–92) and
53% of the patients were males. Most patients (90%) had a favorable Eastern Cooperative Oncology
Group performance status (ECOG PS) of 0–1. The mean body mass index (BMI) value was 20.8 (range,
13.5–31.6). The types of cancers were colorectal (52%), pancreas (29%) and gastric (19%) and 56% of
them were unresectable advanced stage cancers including metastatic, recurrent, and borderline
resectable disease that were not treated with surgery. For all registered patients,143 (69%) received CT (63
with adjuvant CT and 80 with palliative CT). For patients not receiving CT, the main reasons for avoiding
CT were patient decision (66%), poor PS (25%), old age (19%), and some reasons were overlapping.
Patients who were not treated with CT were signi�cantly older and had worse PS compared with those
who underwent CT (p < 0.0001 and p = 0.0293, respectively). 
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Table 1
Patient characteristics

  All patients (n = 207), n
(%)

With CT

(n = 143), n (%)

Without CT (n = 64), n
(%)

Age, year Median
(range)

75 (65–92) 73 (65–86) 80 (66–92)

Sex Male 109 (53) 76 (53) 33 (52)

  Female 98 (47) 67 (47) 31 (48)

PS 0 98 (47) 83 (58) 15 (23)

  1 88 (43) 58 (41) 30 (47)

  ≥ 2 15 (7) 1 (1) 14 (22)

  Unknown 24 (12) 1 (1) 5 (8)

BMI Median
(range)

20.8 (13.5–31.6) 21.0 (13.5–
31.6)

20.0 (14.8–27.5)

Cancer
type

Colon/Rectum 108 (52) 75 (52) 33 (52)

  Pancreas 60 (29) 41 (29) 19 (30)

  Stomach 39 (19) 27 (19) 12 (19)

Staging Resectable 92 (44) 63 (44) 27 (42)

  Unresectable 115 (56) 80 (56) 37 (58)

Treatment Palliative CT 80 (39) 80 (56) -

  Adjuvant* CT 63 (30) 63 (44) -

  No CT 64 (31) - 64 (31)

PS: performance status, BMI: body mass index, CT: chemotherapy

G8 score and other measures of GA
The G8 score and other GA measures are shown in Table 2. The median G8 score was 10.5 (range, 2–16)
and 192 (93%) of 207 patients had abnormal G8 score, whereas the percentage of patients with normal
G8 score was only 6.8%. As background for low G8 score, less than half of the patients had full score
with respect to food intake, weight loss, BMI, prescription drug, and self-perception of health. There was a
signi�cant difference in median G8 score between patients with or without CT (median G8 11.5 vs. 10.0,
p < 0.0001). Patients with CT had signi�cantly higher score in terms of mobility (p < 0.0001),
neuropsychological problems (p = 0.0005), and age (p < 0.0001) compared to those without CT
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(Supplementary Table S1). In addition, there was a signi�cant difference in median G8 score between
patients with and without CT (median G8 10.5 vs. 9.0, p = 0.0007) in patients with abnormal G8 score
(Supplementary Table S2). 

Table 2
G8 score and other measures of GA

    All patients (n = 
207), n (%)

With CT (n = 
143), n (%)

Without CT (n = 
64), n (%)

P-
value*

G8 score Median
(range)

10.5 (2–16) 11.5 (6–16) 10 (2–16) < 
0.0001

IADL Normal 107 (52) 92 (64) 15 (23) < 
0.0001

  Abnormal 81 (39) 37 (26) 44 (69)  

  Unknown 19 (8) 14 (10) 5 (8)  

Living
situation

With others
together

163 (79) 111 (78) 52 (81) 0.068

  Alone 42 (20) 32 (22) 10 (16)  

  Nursing home 2 (1) 0 (0) 2 (3)  

G8: geriatric 8, IADL: instrumental activities of daily living

*Difference in G8 score between patients with or without CT was analyzed by the Wilcoxon test.
Differences in IADL and living situation between patients with or without CT were determined by
Fisher’s exact test.

Association between G8 score and clinical outcomes
We assessed the utility of cut off value of G8 for prognostic prediction by using the Kaplan-Meier
survivals curve according to the quartile of G8 score. We classi�ed patients into 4 groups by G8 score
based on the quartile: quartile 1 (< 8), quartile 2 (8-10.5), quartile 3 (10.5–12.5), quartile 4 (> 12.5). We
estimated survival functions score according to G8 score group by using the Kaplan-Meier method and a
log-rank test in the 207 registered patients. The OS curve appeared to be separated according to the
quartile; however, there was no signi�cant difference in OS between the quartile 4 (> 12.5) and the quartile
3 (10.5–12.5) although the cutoff value for the G8 score is de�ned as 14 (p = 0.36) (Fig. 1). Also, in 143
patients who received CT, no signi�cant difference was observed in OS between the 2 groups (p = 0.27).
The G8 score did not correlate with SAE (R2 = 0.0002) in patients treated with CT. These results
represented that there was no clear association between G8 score and survival time or safety of CT in
older patients with GI cancer.

There was no signi�cant difference in other clinical outcomes such as dose reduction, discontinuation
between patients with normal and abnormal G8 score (Table 3). As a result of odds ratio, the cut off value



Page 7/15

of G8 was not relative factor for dose reduction at start (OR = 2.44), SAE (OR = 1.51) and other outcomes.
The multivariate analysis with variables of age, PS, and drug number did not show any signi�cant
difference (data not shown). The percentage of patients who had dose reduction at the start of CT and at
least once during entire course were 40% and 83%, respectively. Patients with abnormal G8 score had a
higher rate of dose reduction at the start of CT compared to those with normal G8 score, although the
difference was not signi�cant. The reasons for dose reduction at the start of CT were old age (45%),
impaired renal function (37%), poor PS (18%), cognitive function decline (2%), living alone (2%), and so
on. There were 2 or more reasons in 22% of them. In addition, the percentage of SAEs and
discontinuation of CT were 53% and 19%, whereas the percentage of hematological and non-
hematological SAEs were both 26%. The rate of SAEs was numerically higher in patients with abnormal
G8 score compared to those with normal G8 score; however, the difference was not signi�cant (53% vs.
43%, p = 0.58). Neutropenia was the most common SAE (41%), whereas febrile neutropenia (FN) occurred
in only a few patients (3%). Both treatment-related death and death from complication unrelated to CT
occurred in only one patient. 
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Table 3
Clinical outcomes according to G8 score in patients treated with chemotherapy

  All patients (n = 
143), n (%)

With normal G8 (n = 
14), n (%)

With abnormal G8 (n = 
129), n (%)

OR
(95%CI)

DR at start 55 (38) 3 (21) 51 (39) 2.44

(0.65–
9.19)

DR during CT 109 (76) 12 (86) 96 (74) 0.49

(0.1–
2.3)

DR ≥ 2 43 (30) 3 (21) 40 (31) 1.65

(0.44–
6.23)

SAEs 74 (52) 6 (43) 68 (53) 1.51

(0.5–
4.59)

Hematological
AEs

37 (26) 4 (29) 33 (26) 0.86

(0.25–
2.93)

Non-
hematological
AEs

37 (26) 3 (21) 34 (26) 1.31

(0.35–
4.99)

Discontinuation 25 (17) 0 (0) 25 (19) -

G8: geriatric 8, CT: chemotherapy, DR: dose reduction, SAEs: serious adverse events, AEs: adverse
events, OR: odds ratio, CI: con�dence interval

Clinical outcomes in patients with abnormal G8 score
We evaluated the detailed information of 192 patients with abnormal G8 score. The median age of the
patients was 73 years-old (range, 65–92) with 52% males. The mean BMI value was 20.3 (range, 13.5–
29.3) and 90% had a favorable ECOG PS of 0–1, which was remarkably similar to all patients in this
study. One hundred twenty-nine (67%) of the 192 patients received CT (57 with adjuvant CT and 72 with
palliative CT). For patients with abnormal G8 score, patients receiving CT were signi�cantly younger
(median age 73 years vs. 80 years, p < 0.0001), had a higher favorable PS of 0–1 (98% vs. 72%, p < 
0.0001) (Supplementary Table S2).

In this study, the patients receiving palliative CT in the �rst-line setting had signi�cantly longer OS than
those without CT (median OS 12 months vs. 4.1 months, p = 0.03). We also analyzed the OS in patients
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with abnormal G8 score on the same conditions. Of 101 patients with unresectable tumors and no prior
CT, 94 patients had abnormal G8 score and 63 of 94 patients received palliative CT as �rst-line treatment.
Of the 94 patients, OS was signi�cantly longer in patients with CT compared to those without CT (median
OS 14.3 months vs. 6.2 months, p = 0.0007) (Fig. 2).

Of 63 patients receiving palliative CT, 52% of them were treated with dose reduction at the start of CT and
the percentage of SAEs and discontinuation of CT was 62% and 24%, respectively. The rate of
hematological SAEs and non-hematological SAEs was 62% and 27%, respectively, and the overlap was
10%.

Association between IADL and clinical outcomes
In all patients, the rate of abnormal IADL representing one or more impaired IADL was 39%. There was a
signi�cant difference in the rate of normal IADL between patients with and without CT (64% vs. 23%, p < 
0.0001), whereas living situation was not different between the 2 groups (Table 2). The patients receiving
CT had signi�cantly higher rate of normal IADL (62% vs. 22%, p < 0.0001) compared to those without CT
even in population with abnormal G8 score (Supplementary Table S2).

We also analyzed association between IADL and clinical outcomes in patients treated with CT. There was
no association between IADL and SAE. However, there was a signi�cant difference in OS between
patients with normal and abnormal IADL (median OS 12.4 months vs. 7.0 months, p = 0.003)
(Supplementary Table S3). Furthermore, we found a signi�cant difference in OS according to IADL even
in patients with abnormal G8 (median OS 12.6 months vs. 7.0 months, p = 0.0018) (Supplementary Figure
S1).

Discussion
Our study showed that the percentage of patients with normal G8 score of more than 14 was only 6.8% in
older patients with GI cancer. The rate was much lower in patients registered in our study compared with
17–32% in previous reports involving older patients with solid tumors. 5,6,9−11 In addition, the cut off value
of G8 score did not work to predict either OS or SAEs, which was not consistent with previous reports. 6,7

These results indicated that the value of 14 which is de�ned as cut off value of G8 score may not be
clinically useful in older patients with GI cancer, most of whom had abnormal G8.

One reason for the low G8 score in patients with GI cancer was digestive symptoms, such as appetite
loss, which causes malnutrition and low BMI. The nutritional status is well re�ected in the score, since the
G8 score consists of an MNA questionnaire, which primarily focuses on nutrition. A previous study
showed that the proportion of abnormal G8 score was signi�cantly different among cancer types. 10 GI
cancers, which are prone to low nutrition, are predicted to have lower G8 score compared with other
cancer types. In the present study, the score for items related to digestive symptoms was lower compared
to patients with other cancer types, whereas the score for other items was similar.11 Based on these
results, the lower score in items related to digestive symptoms would contribute to the lower G8 score in
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older patients with GI cancer. The mean value for BMI of Japanese older patients was about 22 which
was signi�cantly lower compared with that of Western patients, which may contribute to the low G8
score. 15,16 A few Japanese reports recommended a revised G8 cut-off score of 9.5–11, however, it was
controversial because of the heterogeneity of cancer types in small single institutional study.11–14 The
BMI varies among ethnic groups or cancer types; therefore, use of the same cut-off value of 14 may be
inappropriate for all cancer patients in the world. We should consider G8 scores of each item unrelated to
digestive symptoms when evaluating older patients with GI cancer.

In our study, the patients receiving CT had signi�cantly higher total G8 score as well as better score in
terms of mobility, neuropsychological problems, and age compared to those without CT, even with
abnormal G8 score. We may put higher value on the three items than others as a reference to decide the
tolerability for CT: better mobility, normal neuropsychological function, and younger age. These items
would be clinically useful determinants when considering the treatment plan for older or vulnerable
patients with GI cancer. In addition, the rate of independent IADL was signi�cantly higher in patients with
CT compared to those without CT, even with abnormal G8 score. The IADL is one of the important GA
tools that is directly linked to independence of daily living. The IADL consists of question of ability to care
for oneself including responsibility for own medications, which can affect the eligibility of CT. Moreover,
there was signi�cant difference in OS according to IADL even in G8 abnormal patients. The IADL was
scarcely affected by malnutrition in contrast to G8 score that showed no association with OS. Most older
patients with GI cancer suffered from malnutrition that led G8 abnormal score; therefore, IADL may be
clinically useful to predict prognosis in older GI cancer patients. These �ndings suggest that an
assessment using the GA tools which are little affected by malnutrition may potentially have the clinical
utility to determine the optimal treatment plan more accurately in older patients with GI cancer.

In this study, about half of older patients started CT with dose reduction and they had acceptable
toxicities even with abnormal G8 score. Recently, the favorable e�cacy has been reported in older cancer
patients treated with reduced doses.17,18 In our study, 83% of the patients underwent dose reduction
during entire course and most continued CT safely and the rate of SAEs and discontinuation was similar
to that of previous reports in spite of most patients with abnormal G8 score.19–21 Furthermore, the OS
was longer in patients with palliative CT compared to those without CT, even with dose reduction. These
results indicate that older GI cancer patients with abnormal G8 score would have a chance of receiving
CT safely and effectively through adjusting the dose of the drugs.

There are several limitations in this study. First, this was a retrospective study with gastric, pancreatic,
and colorectal cancer patients in a single institution. Therefore, there were several biases including
patient selection and the various treatment regimens that could affect OS and AE frequency. Second,
treatment choice was affected by multiple factors regardless of the G8 score in clinical practice; therefore,
it would be necessary to verify the e�cacy of G8 scoring for judging the tolerability of CT by randomized
controlled study. Third, as the sample size of the patients with normal G8 score was small, we could not
compare OS between patients with normal and abnormal G8 score. Therefore, we compared OS
according to G8 score sub-group based on the quartile using the Kaplan-Meier method to evaluate the
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association between G8 and survival time. Finally, we could not obtain detailed information about
intervention such as nutritional guidance and rehabilitation. However, we obtained data regarding dose
reduction, which was one of the interventions for patients with abnormal G8 score. 17,18

Conclusion
This study demonstrated that there was no clear association between G8 score and OS or SAEs in older
patients with GI cancer; however, most older patients with abnormal G8 score were treated with CT by
treatment modi�cation such as dose reduction and they had better prognosis compared to those without
CT. The G8 scoring did not predict prognosis, whereas the IADL which is scarcely affected by malnutrition
might serve as a predictor for OS. We may potentially clinically utilize the IADL for older patients with GI
cancer.
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Figures

Figure 1

Overall survival according to the G8 score group. Overall survival according to the G8 score group based
on the quartile in all registered patients. Four G8 score groups were quartile 1 (<8): red line, quartile 2 (8.5-
10.5): green line, quartile 3 (10.5-12.5): blue line and quartile 4 (>12.5): yellow line.
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Figure 2

Overall survival according to chemotherapy in patients with abnormal G8 score. Overall survival
according to chemotherapy in patients with unresectable disease and an abnormal G8 score. 
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