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Abstract
Purpose

The highest incidence of breast cancer is in senile patients. Treatment decisions are often based on their
age and ECOG. The implementation of the G8 in the oncology consultation is useful for timely referral of
vulnerable patients to specialized care, in order to generate an improvement on their treatment and
prognosis.

The aim of this work is to determine, using the G8, the proportion of patients aged >65 years with breast
cancer, which requires a comprehensive geriatric assessment (CGA).

Material and methods

The G8 questionnaire was applied to patients >65 years with breast cancer. The baseline characteristics
were prospectively collected. Descriptive statistics were used for the characteristics of the patients and
the assessment tools. The difference between groups was assessed using Pearson's chi square with
Yates correction. Additional scores were calculated using the Kaplan-Meier method and compared
between groups using the log rank test. The hazard ratio (HR) with a 95% con�dence interval (CI) was
estimated using a Cox proportional hazard analysis, considering an abnormal G8 score as an exposure
variable. A Spearman correlation was made between age and G8 score. SPSS v22 software (IBM, USA)
was used for all analyzes.

Results

From December 2019 to May 2020, 357 patients were recruited. The mean age was 73.57 years. Seventy-
four percent had an ECOG 1; 44.3% required a CGA (n = 158), but only 55.1% (n = 87) were performed. The
G8 most affected domains were polypharmacy (51%) and ingestion (28.3%). We found signi�cant
association between the requirement for CGA and ECOG, p <0.0001.

Conclusion

The G8 is a tool that allows us to discern which patients require a CGA in order to carry out interventions
to improve cancer treatment, so it should be implemented routinely in the oncology consultation.

*ECOG: Eastern Cooperative Oncology Group

Background
Almost 60% of all cancer cases occur in patients ≥65 years of age and an increase of 70% is expected in
the next 30 years [GLOBOCAN, 2012]. Worldwide, there is about 2.26 million newly diagnosed female
breast cancer cases in 2020, accounting for almost 1 in 4 cancer cases among women [GLOBOCAN,
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2020]. In Mexico, 15.5% of patients over 65 years of age were estimated in a cohort of more than 5,400
women with breast cancer (Cabrera-Galeana, et al. 2018).

Despite the increasing incidence of cancer in the geriatric population, there is few evidences to guide
oncological treatment decisions in this age group (Hurria, et al. 2014). This is re�ected in an over-
treatment of less �t patients, and under-treatment for those in good conditions to carry out a complete
oncological management. The chronological age as well as the functional status based on the Karnofsky
Performance Status or the ECOG (Eastern Cooperative Oncology Group) scale are still used for treatment
decision-making (Soto-Pérez de Celis, et al. 2018).

Comprehensive Geriatric Assessment (CGA)
The CGA is a functional and physiological evaluation of the geriatric patient. It involves: functional
status, psychological problems, polypharmacy, comorbidities, nutrition, social support and cognitive
de�cit (Hamaker, et al. 2012). Interventions derived from CGA have been shown to have an impact in
reducing mortality, improving functional status and reducing hospital admissions in cancer patients
(Hamaker, et al. 2012, Kenis, et al. 2013, Poh-Loh, et al. 2018, Stuck, et al. 1993, Cohen, et al. 2002). The
CGA identi�es up to 70% of unknown geriatric problems not detected in routine practice and leads to
changes in planned oncology management in up to 50% of patients (Hamaker, et al. 2014, Decoster, et al.
2013, Yokom 2010, Caillet 2014).

Despite the usefulness of CGA, it is not routinely performed in the general oncology consultation, due to
the time required and the need for a geriatrician, so its routine application is not feasible (Hernández
2017, Extermann, et al. 2005).

Geriatric Screening Tools
G8 (Table 1) is a geriatric screening tool designed to identify elderly cancer patients who bene�t from a
CGA. It detects frailty with a sensitivity of 85% and speci�city of 64% (vanWalree, et al. 2019), so it is
currently recommended by the guidelines of the Society of Oncology Geriatric (SIOG) (Decoster, et al.
2015). G8 involves 8 questions that assess: nutritional status, mobility, psychological status,
polypharmacy, self-perception of health status and age; it takes about 4.4 minutes to perform and
strati�es the patients according to their score in: >14: healthy patient, who does not warrant any
intervention and can receive conventional oncology treatment; and ≤14: vulnerable / fragile patient
requiring a CGA (Ferrat, et al. 2017, Hamaker, et al. 2017).
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Table 1
G8 Geriatric Screening Tool

  Items Possible responses
(score)

A Has food intake declined over the past 3 months due to loss of
appetite, digestive problems, chewing, or swallowing di�culties?

0 = severe decrease in
food intake

1 = moderate decrease in
food intake

2 = no decrease in food
intake

B Weight loss during the last 3 months? 0 = weight loss > 3 kg

1 = does not know

2 = weight loss between 1
and 3 kg

3 = no weight loss

C Mobility? 0 = bed or chair bound

1 = able to get out of
bed/chair but does not go
out

2 = goes out

D Neuropsychological problems? 0 = severe dementia or
depression

1 = mild dementia

2 = no psychological
problems

E BMI (weight in kg)/(height in m2) 0 = BMI < 19

1 = BMI 19 to < 21

2 = BMI 21 to < 23

3 = BMI ≥ 23

F Takes more than three prescription drugs per day? 0 = yes

1 = no

G In comparison with other people of the same age, how does the
patient consider his/her health status?

0.0 = not as good

0.5 = does not know

1.0 = as good



Page 5/15

  Items Possible responses
(score)

2.0 = better

H Age 0 = > 85

1 = 80 – 85

2 = < 80

  Total score 0 – 17

BMI: body mass index

 

Abnormal results on G8 have been shown to be associated with a negative impact on functional status
and reduced survival (Aaldriks, et al. 2013, Bellera, et al. 2012, Saliba, et al. 2001, Baitar, et al. 2013, Kenis,
et al. 2014, Kellen, et al. 2010). It is estimated that between 20 to 50% of the screened population will
have a G8 with fragility criteria. Therefore, geriatric screening should be carried out in order to
discriminate frail patients and those who can tolerate any conventional cancer treatment regardless of
their chronological age (Takahashi, et al. 2017, Martínez-Tapia, et al. 2016, Bellera 2017).

The National Comprehensive Cancer Network (NCCN), the American Society of Clinical Oncology
Guidelines for Geriatric Oncology (ASCO), and the International Society of Geriatric Oncology (SIOG),
recommends to perform a CGA in patients ≥65 years receiving chemotherapy and they include G8 as part
of the tools to be used for the evaluation of patient mortality prediction (Extermann, et al. 2005,
VanderWalde, et al. 2016, Supriya, et al. 2018). So recently, the Mexican Consensus on Diagnosis and
Treatment of Breast Cancer, recommends performing G8 as part of the evaluation for all the geriatric
patients since 2019 (Consenso Mexicano sobre el Diagnóstico y Tratamiento del Cáncer Mamario 2021).

Material And Methods
The aim of this study is to determine the proportion of geriatric patients with breast cancer who require
an CGA using de G8 screening tool.

Design and patients. Patients aged ≥65 years with a diagnosis of breast cancer who had been treated in
Oncology Hospital of Centro Medico Nacional Siglo XXI, IMSS from December 2019 to May 2020 were
included. The G8 geriatric screening tool was performed in all patients. The protocol was approved by the
local Ethics Committee.

Data collection. Baseline clinical and demographic characteristics used for scoring and analysis were
prospectively collected. The patient characteristics included: age, ECOG, stage at diagnosis, histology,
histological grade and molecular breast cancer subtype, as shown in Table 2. All patients with a G8 score
≤14 were referred to a Geriatrician for a CGA.
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Table 2
Distribution of the clinical stage and ECOG of the

studied population
Patient characteristics Frequency

N = 357

%

Age (years)

< 80

≥ 80

 

288

69

 

80.7

19.3

ECOG

0

1

2

3

4

 

20

265

65

6

1

 

5.6

74.2

18.2

1.7

0.3

Clinical stage

Non-classi�ed

0 (in situ)

I

IB

IIA

IIB

IIIA

IIIB

IIIC

IV

 

11

4

78

3

99

33

38

29

41

21

 

3.1

1.1

21.8

0.8

27.7

9.2

10.6

8.1

11.5

5.9

Histology

Ductal

Lobular

Mixed

Others

 

242

58

23

34

 

67.8

16.2

6.4

9.5
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Patient characteristics Frequency

N = 357

%

Histological grade

1

2

3

Not assessed

 

43

215

88

11

 

12.0

60.2

24.6

3.1

Molecular subtype

Hormone-receptor positive

HER-2 positive

Triple negative

Not assessed

 

307

41

7

2

 

86.0

11.5

2.0

0.5

HER-2: Human epidermal growth factor receptor 2

 

Outcome measures. The primary endpoint was to determine the proportion of patients who needs a CGA
based on the G8 screening tool. Secondary endpoints included disease-free survival (DFS) and overall
survival (OS) according to G8. We de�ned DFS from the time of primary treatment (surgery) to local or
distant recurrence. OS was de�ned from the time of diagnosis to death.

Statistical analysis. Descriptive statistics were used for patient characteristics and assessment tools. The
prognostic value of the functional status of the ECOG was evaluated and compared with G8. The
difference between groups was assessed using Pearson´s chi square with Yates correction. Additional
scores were calculated using the Kaplan-Meier method and compared between groups using the log rank
test. The hazard ratio (HR) with a 95% con�dence interval (CI) was estimated using a Cox proportional
hazards analysis, considering an abnormal G8 score as the exposure variable; likewise, a Spearman
correlation was made between age and the G8 score obtained. SPSS v22 software (IBM, USA) was used
form all analyzes.

Results
From December 2019 to May 2020, 357 patients were recruited. The median follow-up was twelve
months. The mean age at the time of analysis was 73.57 years (SD ± 7.02 years). The most predominant
clinical stage was stage IIA (27.7%), followed by stage I (21.8%). 74.2% had an ECOG 1. (Table 2).

Regarding treatment, it was determined that 317 patients (88.8%) were treated with hormonal therapy and
the rest with chemotherapy. The percentage of patients requiring a CGA was 44.3% (n = 158). Of the total
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number of patients who required geriatric evaluation, only 55.1% (n = 87) were performed. We found no
signi�cant association between the requirement of CGA and clinical stage (p = 0.27) as shown in Figure
1, or treatment received (p = 0.345); but according to the ECOG, we obtained statistical signi�cance, p
<0.0001 (Figure 2). Additionally, a Spearman correlation was performed between age and the G8 score,
obtaining a correlation of 0.422, with p <0.0001 (Figure 3). The most affected domains of G8 assessment
was polypharmacy (51%) and ingestion (28.3%) (Table 3).

Table 3
Affected G8 domains by frequency

G8 domain Affection (%)

Food intake 28.3

Weigh loss 26.1

Mobility 16.8

Neuropsychological problems 25.8

Body mass index 5.6

Polypharmacy 51

Self-rated health status 10.1

 

Finally, disease-free survival (DFS) and overall survival (OS) analysis were performed, without �nding
differences between vulnerable-frail and healthy patients (Figures 4, 5).

Discussion
In the present study, 357 patients were evaluated, most of whom were in early stage of the disease, so
with an appropriate assessment, the expected survival rates are high. Likewise, the majority presented a
good functional status by ECOG; however, as discussed above, this assessment does not necessarily
identify frail patients who require an adjustment in treatment. When applying the G8 tool, almost half of
them (44.3%) needed a CGA. These patients were sent for evaluation by a Geriatrician; but only half of
them received such an assessment (55.1%), because of different situations.

The requirement for CGA according to the clinical stage, had no association. That is relevant, since the
clinical stage would not be expected to affect the functional status of the patient and they were mainly
found in early stages.

CGA requirement was analyzed according to ECOG score, �nding that the poorer the ECOG, the greater the
probability of requiring a CGA. However, these results should be taken with caution, since there were just a
few patients with ECOG 3 or 4. The most affected G8 domains in our study population were
polypharmacy and food intake, which re�ects the multiple comorbidities that this population has and that
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requires chronic treatment to control them. Regarding treatment, most of the patients required adjuvant
endocrine therapy, with no statistical differences with those who received chemotherapy.

Additionally, a good correlation (0.422) was obtained between G8 and age, with statistical signi�cance.
This re�ects that the older patient, the greater chance of obtaining a lower G8 score, which would classify
the patient as vulnerable/frail.

The DFS and OS analysis were no found to be different according to G8. This could be explained since
the study design was not planned in order to assess this measurement; however, an attempt was made to
explore this association, perhaps by conducting a prospective study that could identify differences in
survival outcomes, considering imperative to assess adequately through this scoring system for all senile
patients.

Our study has some limitations. First, we were able to identify frail patients, but the CGA was not feasible
to carry out for all patients. That was mainly because of poor familiar support and also because of
pandemics situation. Second, we are not considering changes in decision-making based on the G8 score.
Besides, our follow-up was too short to determine the real relationship between G8 and OS.

We consider the need to incorporate not only G8, but also other geriatric tools, like CARG toxicity score, in
order to make the best treatment decisions.

Conclusion
G8 is a tool that allows to discern which patients requires a geriatric assessment, in order to carry out
interventions to improve comprehensive cancer treatment, so it should be implemented routinely in the
oncology consultation.

Declarations
Ethics approval and consent to participate:

This protocol was approved by the local Ethics Committee. All patients included signed an informed
consent prior to their participation in the study.

Consent for publication:

Not applicable.

Availability of data and materials:

The data was prospectively collected and taken from the electronic and physic records from every
patient. These records and our database can be consulted if necessary.

Competing interests:



Page 10/15

The authors have no relevant �nancial or non-�nancial interests to disclose.

Funding:

The authors have no funding support for the development of this work.

Author contributions:

Study concepts: Rocio Grajales-Alvarez

Study design: Alicia Gutierrez-Mata, Rocio Grajales-Alvarez

Data acquisition: Rocio Grajales-Alvarez, Alicia Gutierrez-Mata

Quality control of data and algorithms: Alicia Gutierrez-Mata, Enrique Martinez-Hernandez

Data analysis and interpretation: Alejandro Zavala-Calderon, Enrique Martinez-Hernandez

Statistical analysis: Enrique Martinez-Hernandez

Manuscript preparation: Rocio Grajales-Alvarez

Manuscript editing: Rocio Grajales-Alvarez

Manuscript review:Rocio Grajales-Alvarez, Alicia Gutierrez-Mata, Alejandro Zavala-Calderon

Acknowledgements:

Our thanks to the group of Geriatricians at the Hospital de Oncologia, Centro Medico Nacional Siglo XXI,
IMSS, for their support in carrying out the Comprehensive Geriatric Assessment for our patients, and
thanks to them and their families for their cooperation for this work.

Declaration of interest statement:

We have no con�ict of interest to declare.

References
1. Aaldriks A, Giltay E, le Cessie S, et al. (2013) Prognostic value of geriatric assessment in older

patients with advanced breast cancer receiving chemotherapy. Breast 22: 753-760.

2. Baitar A, Van Fraeyenhove F, Vandebroek A, et al. (2013) Evaluation of the Groninge Frailty Indicator
and the G8 questionnaire as screening tools for frailty in older patients with cancer. J Geriatr Oncol 4:
32-38.

3. Bellera A. (2017) Modeling individual and relative accuracy of screening tools in geriatric oncology.
Ann Oncol 28: 1152-7.



Page 11/15

4. Bellera C, Rainfray M, Mathoulin-Pelissier S, et al. (2012) Screening older cancer patients: First
evaluation of the G-8 geriatric screening tool. Ann Oncol 23: 2166-2172.

5. Cabrera-Galeana P, Soto-Perez-de-Celis E, Reynoso-Noverón N, et al. (2018) Clinical characteristics
and outcomes of older woman with breast cancer in Mexico. J Geriat Oncol 9: 620 – 625.

�. Caillet P. (2014) Optimal management of elderly cancer patients: usefulness of the Comprehensive
Geriatric Assessment. Clin Int in Aging 9: 1645-60.

7. Cohen H, Feussner J, Weinberger M, et al. (2002) A controlled trial of inpatient and outpatient
geriatric evaluation and management. N Engl J Med 346: 905–12. http://dx.doi.org/10.1056/
NEJMsa010285.

�. Consenso Mexicano sobre Diagnóstico y Tratamiento del Cáncer Mamario (2021) Novena Revisión.

9. Decoster L, Kenis C, Van Puyvelde K, et al. (2013) The in�uence of clinical assessment (including
age) and geriatric assessment on treatment decisions in older patients with cancer. J Geriatr Oncol 4:
235-241.

10. Decoster L, Van Puyvelde K, Mohile S, et al. (2015) Screening tools for multidimensional health
problems warranting a geriatric assessment in older cancer patients: An update on SIOG
recommendations. Ann Oncol 26: 288-300.

11. Extermann M, Aapro M, Bernabei R, et al. (2005) Use of comprehensive geriatric assessment in older
cancer patients: Recommendations from the task force on CGA of the International Society of
Geriatric Oncology (SIOG). Crit Rev Oncol Hematol 55: 241-252.

12. Ferrat E, Paillaud E, Caillet P, et al. (2017) Performance of Four Frailty Classi�cations in Older
Patients with Cancer: Prospective Elderly Cancer Patients Cohort Study. J Clin Oncol 35(7): 766-777.

13. Hamaker M, Vos A, Smorenburg C, et al. (2012) The value of geriatric assessments in predicting
treatment tolerance and all-cause mortality in older patients with cancer. Oncologist 17: 1439-1449.

14. Hamaker M, Schiphorst A, ten Bokkel Huinink D, et al. (2014) The effect of a geriatric evaluation on
treatment decisions for older cancer patients—A systematic review. Acta Oncol 53: 289-296.

15. Hamaker M, Wildes TM, Rostoft S. (2017) Time to stop saying geriatric assessment is too time
consuming. J Clin Oncol 35: 2871-2874.

1�. Hernández C. (2017) Comprehensive geriatric assessment in the older adult with cancer: A review.
Eur Urol Focus Oct;3 (4-5): 330-339. doi: 10.1016/j.euf.2017.10.010.

17. Hurria A, Dale W, Mooney M, et al. (2014) Designing therapeutic clinical trials for older and frail
adults with cancer: U13 conference recommendations. J Clin Oncol 32: 2587-2594.

1�. International Agency for Cancer Research. GLOBOCAN 2012: Estimated cancer incidence, mortality
and incidence in 2012. Age-speci�c table.

19. Kellen E, Bulens P, Deckx L, et al. (2010) Identifying an accurate pre-screening tool in geriatric
oncology. Crit Rev Oncol Hematol 75: 243-248.

20. Kenis C, Bron D, Libert Y, et al. (2013) Relevance of a systematic geriatric screening and assessment
in older patients with cancer: Results of a prospective multicentric study. Ann Oncol 24: 1306-1312.



Page 12/15

21. Kenis C, Decoster L, Van Puyvelde K, et al. (2014) Performance of two geriatric screening tools in
older patients with cancer. J Clin Oncol 32: 19-26.

22. Martínez-Tapia C, Canoui-Poitrine F, Bastuii-Garin S, Soubeyran P, Mathoulin-Pelissier S, Tournigand
C, Paillaud E, Laurent M, Audureau E (2016) Optimizing the G8 screening tool for older patients with
cancer: diagnostic performance and validation of a six-item. The Oncologist 21: 188-195.

23. Poh Loh, K, Soto-Perez-de-Celis E, Hsu T, Nienke A. de Glas, Matteo N, Battisti L, Baldini C, Rodrigues
M, Lichtman S, Wildiers H. (2018) What every Oncologist should know about Geriatric Assessment
for Older Patients with Cancer: Young International Society of Geriatric Oncology Position Paper. J
Oncol Pract 14(2): 85 – 94.

24. Saliba D, Elliott M, Rubenstein LZ, et al. (2001) The Vulnerable Elders Survey: A tool for identifying
vulnerable older people in the community. J Am Geriatr Soc 49: 1691-1699.

25. Soto-Perez-de-Celis E, Li D, Yuan Yuan, Yat Ming, Hurria A. (2018) Functional versus chronological
age: geriatric assessments to guide decision making in older patients with cancer. Lancet Oncol 19:
e305-16.

2�. Stuck A, Siu A, Wieland G, Adams J, Rubenstein L. (1993) Comprehensive geriatric assessment: a
meta-analysis of controlled trials. Lancet 342:1032–6.

27. Sung H, Ferlay J, Siegel R, et al. (2021) Globocan Cancer Statistics 2020: GLOBOCAN Estimates of
Incidence and Mortality Worldwide for 36 Cancers in 185 Countries. CA: A Cancer Journal for
Clinicians 7(3): 209 – 249. https://doi.org/10.3322/caac.21660.

2�. Supriya G, Dale W, Somer�eld M, et al. (2018) Practical Assessment and Management of
Vulnerabilities in Older Patients Receiving Chemotherapy: ASCO Guideline for Geriatric Oncology. J
Clin Oncol 36: 2326-2347.

29. Takahashi M, Takahashi M, Komine K, Yamada H, Kasahara Y, et al. (2017) The G8 screening tool
enhances prognostic value to ECOG performance status in elderly cancer patients: A retrospective,
single institutional study. PLoS One 22,12(6): e0179694. doi: 10.1371/journal. pone. 0179694.

30. VanderWalde N, Jagsi R, Dotan E, et al. (2016) NCCN Guidelines insights: Older Adult Oncology,
Version 2.2016. J Natl Comp Canc Netw 14: 1357-1370.

31. vanWalree I, Scheepers E, van Huis-Tanja L et al. (2019) A systematic review on the association of
the G8 with geriatric assessment, prognosis and course of treatment in older patients with cancer. J
Geriatr Oncol 8: pii: S1879-4068(19)30099-2. doi: 10.1016/j.jgo.2019.04.016.

32. Yokom D. (2018) Geriatric oncology screening tools for CGA-based interventions: results from a
phase II study of geriatric assessment and management for older adults with cancer. J Geriatr Oncol.
Article in press.

Figures

https://doi.org/10.3322/caac.21660


Page 13/15

Figure 1

Distribution of G8 by clinical stage

Figure 2
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Distribution of G8 by ECOG status

Figure 3

Correlation between age and G8
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Figure 4

Disease-free survival according to G8

Figure 5

Overall survival according to G8


