
the population and the relatively high frequency of cancer in 
this age group, patients 65 years of age or older are significantly 
underrepresented in trials of cancer treatments.18 There is 
limited information concerning the efficacy, tolerability, and 
toxicity of cancer therapies in senior adults, although the 
literature indicates that this trend is slowly changing.19 

CLINICAL CHALLENGES AND PITFALLS IN EARLY PALLIATIVE 
CARE OF GERIATRIC ONCOLOGY PATIENTS
Palliative care is defined as an approach that improves the 
QoL of patients and their families facing the problem 
associated with life-threatening illness through the prevention 
and relief of suffering by means of early identification and 
impeccable assessment and treatment of pain and other 
physical, psychosocial and spiritual deficits.20 Evidence from 
the literature suggests that earlier integration of palliative care 
as part of a multidisciplinary team can facilitate optimum 
patient care.21  It should therefore be a part of the older cancer 
patient’s care journey throughout the trajectory of their 
disease, with varying levels of multidisciplinary involvement 
as the disease progresses. However, providing appropriate care 
for older cancer patients is confounded by many factors, 
including multiple comorbidities and polypharmacy, frailty, 
dementia and cognitive problems, delirium, and functional 
impairment.22 In addition, approximately half of cancer 
patients will have a formal psychiatric disorder such as 
depression or anxiety.23,24 Although psychiatric illnesses are 
common, they are often neglected, which leads to reduced 
QoL, lower adherence to treatment, poorer cancer survival 
and increased treatment costs.24 In the field of oncology, the 
use of palliative care has increased significantly over the past 
decade.21 A US-based observational study found that patients 
who received palliative care experienced significantly less 
aggressive care, lower rates of hospitalization, increased use of 
hospice, and fewer invasive procedures near the end of life 
than patients that did not.21 Furthermore, negative public 
views and misconceptions about palliative care still exist 
within the community; for example, palliative care is often 
falsely equalized with end-of-life care and hospice care and 
thus death.25 This may partly be due to the fact that many 
elderly cancer patients prefer supportive symptom 
management and refuse further aggressive treatments such as 
chemotherapy routinely given to younger patients.26 Another 
challenge is the lack of literature that specifically addresses 
geriatric palliative care across the domains of palliative care.27 
Additional barriers to ensuring older cancer patients receive 
appropriate palliative care provision include the fact that 
some elderly patients lack capacity as a result of confusion and 
delirium, they may have limited social and family support, i.e., 
older patients tend to live further away from families and have 
fewer friends to support them, and have a lack of psychosocial 
support to combat loneliness and depression, especially since 
many older people tend to live alone.28

AGE-RELATED FACTORS INFLUENCING TREATMENT OF ELDERLY 
CANCER PATIENTS
Treatment decisions for older cancer patients must be made 
alongside other medical conditions such as cognitive 
impairment, depression, polypharmacy secondary to multiple 
comorbidities.29 Over the years, a lack of clinical data has led to 
a paucity of appropriate treatment guidelines and absence of a 
standard approach in this population.19 Since older adults with 
cancer represent a diverse cohort of patients with other 
comorbidities that may have an equal impact on survival and 
QoL as the diagnosis of malignancy itself, a competing risk 
approach design for clinical trials has been proposed.30,31

Immune checkpoint inhibitors are a well-established treatment 
for all types of cancers and are generally better tolerated than 
cytotoxic chemotherapy.32 Treatment with anti-programmed 
cell death protein 1 (PD-1)/programmed death-ligand 1 (PD-
L1) agents is, therefore, an attractive option for elderly patients 
with multiple comorbidities.33 Pooled data on elderly patients 
(aged 75 years and above) with PD-L1-positive advanced non-
small-cell lung cancer (NSCLC) from three landmark cancer 
trials were recently analyzed.34 Results demonstrated that 
immunotherapy improved overall survival in these patients 
compared with chemotherapy, and results were comparable to 
the overall population results in the individual studies.34 
Moreover, the older NCSLC patients treated with 
immunotherapy experienced fewer treatment-related adverse 
events (TRAEs) than those that received chemotherapy (grade 
3−4 TRAEs: 24.2% versus 61.0%).34 Similarly, in a real-life 
study of the anti-PD-L1 inhibitor nivolumab, reported by 
Grossi et al. (2019), almost half of the NSCLC participants 
(N=1588) were elderly patients aged 70 or above (n=754). In 
a subgroup analysis, elderly patients receiving immunotherapy 
with nivolumab achieved outcomes similar to the overall 
study population, with an overall survival rate of 43% at 12 
months.35 

It is widely known that an aging immune system (immunose-
nescence) may affect outcomes for cancer patients.32,36 The 
main hallmarks of immunosenescence include a reduced ab-
ility to respond to new antigens, the accumulation of memo-
ry T cells and the lingering level of low-grade inflammation.37 
For example, in patients receiving immunotherapy for mela-
noma, older adults may experience worse progression-free sur-
vival due to reduced levels of tumor-infiltrating lymphocy-
tes.32,38,39 Understanding immune-regulatory functions is criti-
cal to implementing effective targeted immunomodulatory 
strategies for elderly patients.37 

Furthermore, age-related genetic differences such as single nu-
cleotide variants (SNVs) and copy number variants (CNVs) 
have also been observed in older cancer patients.40 In patients 
with squamous cell carcinoma of the lung, Meucci et al. (2018) 
showed that the defective DNA mismatch repair (MMR)-re-

Aging is a major risk factor for cancer development. Indeed, 60% of people with cancer in Switzerland and worldwide are older 
than 65 years. However, the indication for treatment choice should not be based on chronological age alone but instead driven 
by the patient’s biological age, physiological and functional status, and the biological and morphogenetic tumor signature. This 
article provides an overview of the current challenges in treating elderly and old cancer patients, specifically the reasons for a 
less-than-optimal treatment and care and the added value of performing comprehensive geriatric assessments in this unique 
population.
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Treatment of Older Cancer Patients

Cancer is the second leading cause of death in Switzerland.1 The incidence of cancer increases 
dramatically with advancing age,2 with a median age of onset around 65 years.3 By 2030, it is 
estimated that 70% of all new cancer cases will be diagnosed in patients 65 years and older.2 
Unsurprisingly, cancer patients above 65 years have a 16-fold greater mortality risk than 
younger patients, with 70% of cancer-related deaths occurring in this age group.2,4,5 Early 
diagnosis and improved treatment options have led to a steady increase in the number of 
older adult cancer survivors in Switzerland.1,6

Physiological changes that mostly occur with aging (e.g., decreased cardiovascular, respiratory 
and renal function) impair the tolerance of older patients to cancer therapy.7,8 Frailty, defined 
as an increased vulnerability to stressors due to a multisystem reduction in reserve capacity, 
is considered a distinct concept linked to higher chronological age and comorbidities.9  
Meanwhile, the aging process is highly heterogeneous and influenced by multiple genetic, 
epigenetic and environmental factors, differing at all levels from the molecular to the system 
level.10  Therefore, frailty alone is not sufficient as a conceptual marker for cancer management 
but rather biological age.11 As long as the concepts of longevity medicine are maturing and 
artificial intelligence (AI)-based precision oncology is at the inceptive state of entering the 
clinical routine, the concept of frailty versus fitness, the so-called ‘‘Frailty syndrome’’, is 
gaining traction.9,12,13 Identifying frail cancer patients, i.e., those with high susceptibility, low 
functional reserve and unstable homeostasis, leads to a better estimation of individual 
response to therapies than looking at chronological age alone,9,13 therefore, careful 
consideration of each patient’s status, including frailty in the treatment decision-making 
process is an integral part of oncological management. However, measuring and quantifying 
frailty in the real-world setting remains a challenge.12 

In addition to personal biological status, the optimal treatment in older cancer patients is 
challenged by the importance of maintaining quality of life (QoL). In routine clinical 
practice, the question often arises as to which treatment strategy is the right one for each 
patient, especially one that allows the patient to remain independent for as long as 
possible.14–16 Many older cancer patients are therefore at risk for both being undertreated and 
overtreated.14–17 Another challenge is that despite the increasing number of older people in 
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lated signature 6 (SI6) was negatively correlated with patient 
age.40 Another step towards targeted, personalized medicine 
for older cancer patients would be to use gene expression pro-
filing to improve prognostication and thus more appropriate 
treatment selection.41

H OW  TO  F I G H T D I AG N O S T I C  A N D  T H E R A P E U T I C 
N I H I L I S M  I N  E L D E R LY C A N C E R  PAT I E N T S
Geriatric screening and assessment
One of the most commonly applied assessment tools for frailty 
is the comprehensive geriatric assessment (CGA) which 
evaluates functional status, comorbid medical conditions, 
cognition, nutritional status, psychological state, social support 
and the patient’s medication.42 CGA is a systemic evaluation 
tool, which, if correctly implemented, can help identify and 
optimize age-related vulnerabilities, reduce over- and under-
treatment, and guide treatment recommendations in older 
patients.43,44 International consensus guidelines on the 
management of older patients with various cancers recommend 
the use of CGAs, e.g., the International Society of Geriatric 
Oncology (SIOG),45 American Society of Clinical Oncology 
(ASCO),46 and the National Comprehensive Cancer Network 
(NCCN) guidelines (Table 1).47 Table 2 shows examples of 
scales that can be assessed as part of the CGA. The 9-point 
validated Clinical Frailty Scale (CFS) evolved from the 
Canadian Study of Health and Aging and is one of the broadest 
and most commonly used scales in Switzerland and 
worldwide.48 It summarizes the level of fitness or frailty of an 
older adult after evaluation by a healthcare professional from 1 
(‘‘very fit’’) to 9 (‘‘terminally ill’’).48 However, CGAs such as 
the CFS are not consistently implemented, and more 
prospective studies are needed to confirm their impact in 
guiding treatment decisions in elderly patients with cancer.49,50 

The major barrier to completing the CGA is the length of time 
required to complete the entire assessment (approx. two 
hours).51,52 In other settings, a lack of awareness or expertise 
may limit its application. In settings where CGA is not feasible 
or resources are limited, shorter geriatric assessment (GA) 
tools have been developed. Screening using the relatively quick 
and easy-to-apply GA tests can help identify vulnerable 
patients most likely to benefit from a full CGA assessment 
before starting treatment; therefore, GA screening tests can 
help preserve clinical time and personnel resources.53,54 
Validated GA screening tools in the evaluation of physical 
fragility include the Geriatric 8 (G8) questionnaire,55 
abbreviated Comprehensive Geriatric Assessment (aCGA),56 
Triage Risk Screening Tool (TRST),57 and Vulnerable Elders 
Survey-13 (VES-13), many of which can be completed in less 
than six minutes.54,58,59 GA screening can also be targeted, e.g., 
to older cancer patients. Nowadays, cancer-specific GA 
screening tools have been developed, including the Cancer 
Aging Research Group (CARG)60,61 and the Chemotherapy 
Risk Assessment Scale for High-Age Patients (CRASH),62,63 
which estimate toxicity risk in older patients receiving 
chemotherapy. Healthcare professionals can use cancer-specific 
GAs to develop treatment plans and tailor management 
strategies to improve QoL for older patients with cancer.64 To 
meet the needs of underserved older adults with cancer in rural 
communities or to minimize infection risk in highly susceptible 
populations (e.g., from Covid-19), adaptation and delivery of a 
GA via telehealth is being evaluated as a potential GA tool.65 
GAs are currently available for  many different outcome 
measures such as frailty, nutritional status, comorbidity and 
cognition.66

Cancer patients with pre-existing cognitive impairment may 
be at great risk for cognitive decline with therapy and are 
potentially at increased risk for treatment-related adverse 
events.67 Cognitive assessment has not historically been 
routinely incorporated into the evaluation and management of 
older adults. Several short cognitive screening tools have now 
been evaluated in cancer patients specifically,67 including the 
Montreal Cognitive Assessment (MoCA),68 the Mini-Mental 
Status Exam (MMSE),69 the Mini-Cog70 tests. For example, 
the Mini-Cog is a short (<3 minutes) cognitive screening tool 
for dementia that combines a delayed recall item and a clock-
drawing test.67

Cancer-specific GA can be used to guide interventions. 
Targeted interventions may improve treatment tolerance, 
adherence, physical function and QoL.71,72 The randomized 
GAIN trial evaluated whether geriatric assessment-driven 
intervention could reduce chemotherapy-related toxic effects 
among older cancer patients compared with standard-of-care. 
The trial included 613 cancer patients with a solid tumor who 
had started chemotherapy between 2015 and 2019. The 
median age of the study participants was 71 years (range 
65−91). Results from GAIN revealed that implementation of 
multidisciplinary GA-driven interventions reduces grade 3−5 
chemotoxicities in older adults with cancer. Moreover, the trial 
also showed that GA-driven interventions improved the 
completion of advance directives.73 Future research should 
focus on the validation of GA screening tools in older patients. 
GA-driven interventions aimed at optimizing treatment 
should also be applied for this patient population.66

Tackling underdiagnosis and undertreatment
Since aging is the single most important risk factor for the de-
velopment of cancer, it is important to overcome ageism in this 

field.74 Professional subjective assessments might lead to older 
people receiving a reduced range of treatment options, e.g., el-
derly cancer patients are considered less likely to recover from 
aggressive therapies and interventions than younger patients.75 
Lower risk and less aggressive treatments may be chosen based 
on the misconception that it will avoid patient morbidity and 
mortality;75 however, studies show that such undertreatment 
leads to a reduced five-year survival for older cancer patients.75,76 
A recent study showed that 34% of geriatric patients are over-
treated while 15% are undertreated.77 Overtreatment may invol-
ve administering standard-of-care to patients who may not gain 
any clinical benefit.78 In older patients, overtreatment can lead to 
more grade 3 and 4 toxicity than treatment appropriately adap-
ted to fragility.77 In contrast, many studies show that elderly pa-
tients often do not receive standard therapy compared to their 
younger counterparts.79 Older patients are often considered 
‘‘frail’’ and have multiple comorbidities and other characteristics 
that cause hesitance to prescribe standard regimens.29,80 Indeed, 
although recent studies show that most older patients can bene-
fit from and tolerate intensive cancer therapies, similar to youn-
ger patients, there is still a reluctancy to aggressively treat elderly 
patients, even those without comorbidities.81 Undertreatment 
may partly be attributed to common misperceptions about life 
expectancy, therapeutic benefit and treatment risks.5,82 In a study 
of 397 geriatric patients, 43% received less intensive chemother-
apy treatment than the standard-of-care.77 Assumptions about a 
patient’s ability to tolerate treatment, QoL, or personal prefe-
rence should therefore not be based on chronological age.83 In 
recent years, the SIOG has begun to address the age-based dispa-
rities in research and treatment by advocating assessments of ol-
der patients with cancer.83 Other stakeholders, including the el-
derly and their caregivers, nurses, palliative healthcare professio-
nals also have an important role to play if the treatment landsca-
pe for older cancer patients is to change.

CONCLUSIONS AND FUTURE DIRECTIONS

With an aging population and improvement of life expectan-
cy, managing older people with cancer is a growing burden in 
Switzerland and worldwide. As newer agents become available 
and new combinations tested, dedicated studies to identify 
age-related factors, i.e., immune profiling or predictive/prog-
nostic biomarkers for elderly patients, are warranted.84 Develo-
ping local protocols and guidelines of care for older people  
with frailty is crucial. Multidisciplinary optimization of perso-
nalized treatment plans is required, involving oncology/ 
geriatrics/palliativecare/psycho-oncologist/internal medici-
ne/supportive care specialists. Furthermore, establishing a 
patient registry in the field of geriatric oncology would ena-
ble a Switzerland-wide survey of cancer, screening and com-
parative, comprehensive omics testing, as well as complete 
tumor profiling, ultimately leading to better survival outco-
mes and QoL for older cancer patients.85
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Domains Scales

Functional status

Functional Independence Measure (FIM); Barthel Index (BI); 
ECOG-Performance Status; Katz basic activities of daily living 
(ADL) scale; simplified Lawton’s instrumental activities of daily 
leaving (IADL) scale

Comorbidities Charlson comorbidity index

Medications Number, type, indication

Cognitive function Folstein Mini-Mental State Examination (MMSE), Schultz-Larsen 
MMSE; MMSE and/or clock test

Geriatric syndrome Repeated falls, fecal and/or urinary incontinence

Depression/mood Geriatric Depression Scale 5, Emotional questionnaire

Nutrition Body mass index; Nutrition Risk Screening (NRS)

Mobility Timed Up and Go test

Situational assessment Accessibility of services, mobility, social environment, accessibility 
of homerooms

Table 1. Examples of domains and scales used in a Comprehensive Geriatric Assessment (CGA). Adapted from Le Caer et al. 2016.86

Disease Specialist society 
recommendations Reference

CLL SIOG 87

MM SIOG 88

DLBCL SIOG 89

Prostate cancer SIOG 90,91

Colorectal cancer SIOG 92

Lung cancer EORTC 93

Breast cancer SIOG, EUSOMA 94,95

Table 2. List of guidelines/recommendations for specific cancer types. 
CLL, chronic lymphocytic leukemia; DLBCL, diffuse large B-cell lymphoma; 
EORTC, European Organization for Research and Treatment of Cancer; 
EUSOMA, European Society of Breast Cancer Specialists; MM, multiple 
myeloma; SIOG, International Society for Geriatric Oncology.

Treatment of Older Cancer Patients

30 healthbook TIMES Oncology Hematology 31



healthbook Times Oncology Hematology     healthbook.ch    December, 2021 healthbook Times Oncology Hematology     healthbook.ch    December, 2021

healthbook TIMES Oncology Hematology Treatment of Older Cancer Patients

REFERENCES

1.	 Krebs. Federal Office for Statistics (BFS) Switzerland. 
[Accessed November, 2021]. Available from: https://www.
bfs.admin.ch/bfs/de/home/statistiken/gesundheit/gesund-
heitszustand/krankheiten/krebs.html.
2.	 Habr D, McRoy L, Papadimitrakopoulou VA. Age Is Just 
a Number: Considerations for Older Adults in Cancer Clini-
cal Trials. JNCI. 2021;113(11):1460-1464. doi:10.1093/jnci/
djab070
3.	 White MC, Holman DM, Boehm JE, Peipins LA, Gross-
man M, Henley SJ. Age and cancer risk: a potentially modifia-
ble relationship. Am J Prev Med. 2014;46(3 Suppl 1):S7-S15. 
doi:10.1016/j.amepre.2013.10.029
4.	 Berger NA, Savvides P, Koroukian SM, et al. Cancer in 
the elderly. Trans Am Clin Climatol Assoc. 2006;117:147-156. 
5.	 Estapé T. Cancer in the Elderly: Challenges and Barriers. 
Asia Pac J Oncol Nurs. 2018;5(1):40-42. doi:10.4103/apjon.
apjon_52_17
6.	 Herrmann C, Cerny T, Savidan A, et al. Cancer survivors 
in Switzerland: a rapidly growing population to care for. BMC 
Cancer. 2013;13:287-287. doi:10.1186/1471-2407-13-287
7.	 Lichtman SM. Physiological aspects of aging. Implicati-
ons for the treatment of cancer. Drugs Aging. 1995;7(3):212-
225. doi:10.2165/00002512-199507030-00006
8.	 Sawhney R, Sehl M, Naeim A. Physiologic aspects of 
aging: impact on cancer management and decision making, 
part I. Cancer J. 2005;11(6):449-460. doi:10.1097/00130404-
200511000-00004
9.	 Rostoft S. Frailty in Cancer Patients. In: Extermann M, 
ed. Geriatric Oncology. Springer International Publishing; 
2018:1-7.
10.	 Morris BJ, Willcox BJ, Donlon TA. Genetic and epigene-
tic regulation of human aging and longevity. Biochim Biophys 
Acta Mol Basis Dis. 2019;1865(7):1718-1744. doi:10.1016/j.
bbadis.2018.08.039
11.	 Zhavoronkov A, Mamoshina P. Deep Aging Clocks: The 
Emergence of AI-Based Biomarkers of Aging and Longevity. 
Trends Pharmacol Sci. 2019;40(8):546-549. doi:10.1016/j.
tips.2019.05.004
12.	 Romero-Ortuño R, Martínez-Velilla N, Sutton R, et al. 
Network Physiology in Aging and Frailty: The Grand Chal-
lenge of Physiological Reserve in Older Adults. Front Netw 
Physiol. 2021:2:712430. doi:10.3389/fnetp.2021.712430 
13.	 Zhavoronkov A, Bischof E, Lee K-F. Artificial intelligence 
in longevity medicine. Nature Aging. 2021;1(1):5-7. 
doi:10.1038/s43587-020-00020-4
14.	 Pham J, Conron M, Wright G, et al. Excess mortality and 
undertreatment in elderly lung cancer patients: treatment nihi-
lism in the modern era?. ERJ Open Res. 2021;7(2):00393-
2020. doi:10.1183/23120541.00393-2020
15.	 Ramsdale EE, Mohile SG. Providing Optimal Multidisci-
plinary Care to Older Patients With Cancer. J Oncol Pract. 
2017;13(2):105-106. doi:10.1200/jop.2016.019695
16.	 DuMontier C, Loh KP, Bain PA, et al. Defining Under-
treatment and Overtreatment in Older Adults With Cancer: 
A Scoping Literature Review. J Clin Oncol. 2020;38(22):2558-
2569. doi:10.1200/jco.19.02809
17.	 Biskup E, Vetter M, Wedding U. Fighting diagnostic and 
therapeutic nihilism in the elderly with cancer. Ann Palliat 
Med. 2019;9(3):1324-1332. doi:10.21037/apm.2019.08.03
18.	 Hutchins LF, Unger JM, Crowley JJ, Coltman CA, Albain 
KS. Underrepresentation of Patients 65 Years of Age or Older in 
Cancer-Treatment Trials. N Engl J Med. 1999;341(27):2061-
2067. doi:10.1056/nejm199912303412706
19.	 Baijal P, Periyakoil V. Understanding frailty in cancer pa-
tients. Cancer J. 2014;20(5):358-366. doi:10.1097/
ppo.0000000000000068
20.	 Davies E, Higginson IJ. Better palliative care for older peo-
ple. World Health Organization. Regional Office for Europe; 
2004.
21.	 Triplett DP, LeBrett WG, Bryant AK, et al. Effect of Pallia-
tive Care on Aggressiveness of End-of-Life Care Among Pati-
ents With Advanced Cancer. J Oncol Pract. 2017;13(9):e760-
e769. doi:10.1200/jop.2017.020883
22.	 Alexander K, Goldberg J, Korc-Grodzicki B. Palliative 
Care and Symptom Management in Older Patients with Cancer. 
Clin Geriatr Med. 2016;32(1):45-62. doi:10.1016/j.
cger.2015.08.004
23.	 Miovic M, Block S. Psychiatric disorders in advanced can-
cer. Cancer. 2007;110(8):1665-1676. doi:10.1002/cncr.22980
24.	 Pitman A, Suleman S, Hyde N, Hodgkiss A. Depression 
and anxiety in patients with cancer. BMJ. 2018;361:k1415. 
doi:10.1136/bmj.k1415
25.	 Kis-Rigo A, Collins A, Panozzo S, Philip J. Negative media 
portrayal of palliative care: a content analysis of print media 
prior to the passage of Voluntary Assisted Dying legislation in 
Victoria. Intern Med J. 2021;51:1336-1339. doi:10.1111/
imj.15458
26.	 Wan J, Xu S, Wu Y, et al. Management and survival analysis 
of elderly patients with a cancer in the digestive system who refu-
sed to receive anticancer treatments. Supp Care Cancer. 
2018;26(7):2333-2339. doi:10.1007/s00520-018-4065-9
27.	 Santivasi WL, Partain DK, Whitford KJ. The role of geria-
tric palliative care in hospitalized older adults. Hosp Pract 

(1995). 2020;48(sup1):37-47. doi:10.1080/21548331.2019.17
03707
28.	 Gardiner C, Cobb M, Gott M, Ingleton C. Barriers to 
providing palliative care for older people in acute hospitals. 
Age Ageing. 2011;40(2):233-238. doi:10.1093/ageing/afq172
29.	 Piccirillo JF, Vlahiotis A, Barrett LB, Flood KL, Spitzna-
gel EL, Steyerberg EW. The changing prevalence of comorbidi-
ty across the age spectrum. Crit Rev Oncol Hematol. 
2008;67(2):124-132. doi:10.1016/j.critrevonc.2008.01.013
30.	 Tan KS, Eguchi T, Adusumilli PS. Competing risks and 
cancer-specific mortality: why it matters. Oncotarget. 
2017;9(7):7272-7273. doi:10.18632/oncotarget.23729
31.	 Burdett N, Vincent AD, O’Callaghan M, Kichenadasse 
G. Competing Risks in Older Patients With Cancer: A Sys-
tematic Review of Geriatric Oncology Trials. J Natl Cancer 
Inst. 2018;110(8):825-830. doi:10.1093/jnci/djy111
32.	 Kanesvaran R, Cordoba R, Maggiore R. Immunotherapy 
in Older Adults With Advanced Cancers: Implications for 
Clinical Decision-Making and Future Research. Am Soc Clin 
Oncol Educ Book. 2018;38:400-414. doi:10.1200/
edbk_201435
33.	 Granier C, Gey A, Roncelin S, Weiss L, Paillaud E, Tar-
tour E. Immunotherapy in older patients with cancer. Biomed 
J. 2021;44(3):260-271. doi:10.1016/j.bj.2020.07.009
34.	 Nosaki K, Saka H, Hosomi Y, et al. Safety and efficacy of 
pembrolizumab monotherapy in elderly patients with PD-L1-
positive advanced non-small-cell lung cancer: Pooled analysis 
from the KEYNOTE-010, KEYNOTE-024, and KEYNO-
TE-042 studies. Lung Cancer. 2019;135:188-195. 
doi:10.1016/j.lungcan.2019.07.004
35.	 Grossi F, Genova C, Crinò L, et al. Real-life results from 
the overall population and key subgroups within the Italian 
cohort of nivolumab expanded access program in non-squa-
mous non-small cell lung cancer. Eur J Cancer. 2019;123:72-
80. doi:10.1016/j.ejca.2019.09.011
36.	 Sarkozy C, Salles G, Falandry C. The biology of aging and 
lymphoma: a complex interplay. Curr Oncol Rep. 
2015;17(7):32. doi:10.1007/s11912-015-0457-x
37.	 Aiello A, Farzaneh F, Candore G, et al. Immunosenescen-
ce and Its Hallmarks: How to Oppose Aging Strategically? A 
Review of Potential Options for Therapeutic Intervention. 
Front Immunol. 2019;10:2247. doi:10.3389/fim-
mu.2019.02247
38.	 Weiss SA, Han J, Darvishian F, et al. Impact of aging on 
host immune response and survival in melanoma: an analysis 
of 3 patient cohorts. J Transl Med. 2016;14(1):299. 
doi:10.1186/s12967-016-1026-2
39.	 Grotz TE, Vaince F, Hieken TJ. Tumor-infiltrating lym-
phocyte response in cutaneous melanoma in the elderly pre-
dicts clinical outcomes. Melanoma Res. 2013;23(2):132-137. 
doi:10.1097/CMR.0b013e32835e5880
40.	 Meucci S, Keilholz U, Heim D, Klauschen F, Cacciatore S. 
Somatic genome alterations in relation to age in lung squa-
mous cell carcinoma. Oncotarget. 2018;9(63):32161-32172. 
doi:10.18632/oncotarget.25848
41.	 Liegmann A-S, Heselmeyer-Haddad K, Lischka A, et al. 
Single Cell Genetic Profiling of Tumors of Breast Cancer Pa-
tients Aged 50 Years and Older Reveals Enormous Intratumor 
Heterogeneity Independent of Individual Prognosis. Cancers 
(Basel). 2021;13(13):3366. doi:10.3390/cancers13133366
42.	 Alexander K, Korc-Grodzicki B. Comprehensive Geria-
tric Assessment (CGA) for Cancer Patients. In: Extermann M, 
ed. Geriatric Oncology. Springer International Publishing; 
2018:1-14.
43.	 Parker SG, McCue P, Phelps K, et al. What is Compre-
hensive Geriatric Assessment (CGA)? An umbrella review. 
Age Ageing. 2017;47(1):149-155. doi:10.1093/ageing/afx166
44.	 Kenis C, Bron D, Libert Y, et al. Relevance of a systematic 
geriatric screening and assessment in older patients with can-
cer: results of a prospective multicentric study. Ann Oncol. 
2013;24(5):1306-1312. doi:10.1093/annonc/mds619
45.	 Wildiers H, Heeren P, Puts M, et al. International Society 
of Geriatric Oncology consensus on geriatric assessment in ol-
der patients with cancer. J Clin Oncol. 2014;32(24):2595-
2603. doi:10.1200/JCO.2013.54.8347
46.	 Mohile SG, Dale W, Somerfield MR, et al. Practical As-
sessment and Management of Vulnerabilities in Older Patients 
Receiving Chemotherapy: ASCO Guideline for Geriatric On-
cology. J Clin Oncol. 2018;36(22):2326-2347. doi:10.1200/
jco.2018.78.8687
47.	 National Comprehensive Cancer Netwrk (NCCN). Cli-
nical Practice Guidelines Oncology _ Older adult oncology 
(Version 1.2021). [Accessed November, 2021]. Available 
from: https://www.nccn.org.
48.	 Theou O, Pérez-Zepeda MU, van der Valk AM, Searle SD, 
Howlett SE, Rockwood K. A classification tree to assist with 
routine scoring of the Clinical Frailty Scale. Age Ageing. 
2021;50(4):1406-1411. doi:10.1093/ageing/afab006
49.	 Sourdet S, Brechemier D, Steinmeyer Z, Gerard S, Balar-
dy L. Impact of the comprehensive geriatric assessment on 
treatment decision in geriatric oncology. BMC Cancer. 

2020;20(1):384. doi:10.1186/s12885-020-06878-2
50.	 Caillet P, Canoui-Poitrine F, Vouriot J, et al. Comprehen-
sive geriatric assessment in the decision-making process in el-
derly patients with cancer: ELCAPA study. J Clin Oncol.  
2011;29(27):3636-3642. doi:10.1200/JCO.2010.31.0664
51.	 Comprehensive Geriatric Assessment Toolkit for Primary 
Care Practitioners. British Geriatric Society. [Accessed No-
vember, 2021]. Available from: https://www.bgs.org.uk/sites/
default/files/content/resources/files/2019-02-08/BGS%20
Toolkit%20-%20FINAL%20FOR%20WEB_0.pdf.
52.	 Dale W, Williams GR, A RM, et al. How Is Geriatric As-
sessment Used in Clinical Practice for Older Adults With 
Cancer? A Survey of Cancer Providers by the American Socie-
ty of Clinical Oncology. JCO Oncol Pract. 2021;17(6):336-
344. doi:10.1200/op.20.00442
53.	 Overcash J, Ford N, Kress E, Ubbing C, Williams N. 
Comprehensive Geriatric Assessment as a Versatile Tool to 
Enhance the Care of the Older Person Diagnosed with Can-
cer. Geriatrics (Basel). 2019;4(2):39. doi:10.3390/geria-
trics4020039
54.	 Garcia MV, Agar MR, Soo W-K, To T, Phillips JL. Scree-
ning Tools for Identifying Older Adults With Cancer Who 
May Benefit From a Geriatric Assessment: A Systematic Re-
view. JAMA Oncol. 2021;7(4):616-627. doi:10.1001/jamaon-
col.2020.6736
55.	 Bruijnen CP, Heijmer A, van Harten-Krouwel DG, et al. 
Validation of the G8 screening tool in older patients with can-
cer considered for surgical treatment. J Geriatr Oncol. 
2021;12(5):793-798. doi:10.1016/j.jgo.2020.10.017
56.	 Overcash JA, Beckstead J, Extermann M, Cobb S. The 
abbreviated comprehensive geriatric assessment (aCGA): a re-
trospective analysis. Crit Rev Oncol Hematol. 2005;54(2):129-
136. doi:10.1016/j.critrevonc.2004.12.002
57.	 Duc S, Fernandez C, Moheb B, et al. [Triage risk scree-
ning tool (TRST) in screening elderly patients requiring the 
intervention of a mobile geriatric team: results of a pilot 
study]. Geriatr Psychol Neuropsychiatr Vieil. 2015;13(1):55-
62. Évaluation du Triage risk screening tool (TRST) pour le 
dépistage des personnes âgées nécessitant l’intervention d’une 
équipe mobile de gériatrie dans les établissements de santé: ré-
sultats d’une étude pilote. doi:10.1684/pnv.2015.0517
58.	 Kroc Ł, Socha K, Sołtysik BK, et al. Validation of the Vul-
nerable Elders Survey-13 (VES-13) in hospitalized older pati-
ents. Eur Geriatr Med. 2016;7(5):449-453. doi:10.1016/j.
eurger.2016.03.008
59.	 Soubeyran P, Bellera C, Goyard J, et al. Validation of the 
G8 screening tool in geriatric oncology: The ONCODAGE 
project. ASCO Annual Meeting 2011; Chicago. 05/20 
2011;29. doi:10.1200/jco.2011.29.15_suppl.9001
60.	 Ostwal V, Ramaswamy A, Bhargava P, et al. Cancer Aging 
Research Group (CARG) score in older adults undergoing 
curative intent chemotherapy: a prospective cohort study. 
BMJ Open. 2021;11(6):e047376-e047376. doi:10.1136/
bmjopen-2020-047376
61.	 Hurria A, Mohile S, Gajra A, et al. Validation of a Predic-
tion Tool for Chemotherapy Toxicity in Older Adults With 
Cancer. J Clin Oncol. 2016;34(20):2366-2371. doi:10.1200/
jco.2015.65.4327
62.	 Extermann M, Boler I, Reich RR, et al. Predicting the risk 
of chemotherapy toxicity in older patients: the Chemotherapy 
Risk Assessment Scale for High-Age Patients (CRASH) score. 
Cancer. 2012;118(13):3377-3386. doi:10.1002/cncr.26646
63.	 Extermann M, Boler I, Reich RR, et al. Predicting the risk 
of chemotherapy toxicity in older patients: The Chemother-
apy Risk Assessment Scale for High-Age Patients (CRASH) 
score. Cancer. 2012;118(13):3377-3386. doi:10.1002/
cncr.26646
64.	 Economou D, Hurria A, Grant M. Integrating a cancer-
specific geriatric assessment into survivorship care. Clin J On-
col Nurs. 2012;16(3):E78-85. doi:10.1188/12.Cjon.E78-e83
65.	 DiGiovanni G, Mousaw K, Lloyd T, et al. Development 
of a telehealth geriatric assessment model in response to the 
COVID-19 pandemic. J Geriatr Oncol. 2020;11(5):761-763. 
doi:10.1016/j.jgo.2020.04.007
66.	 Hamaker ME, Vos AG, Smorenburg CH, de Rooij SE, 
van Munster BC. The value of geriatric assessments in predic-
ting treatment tolerance and all-cause mortality in older pati-
ents with cancer. Oncologist. 2012;17(11):1439-1449. 
doi:10.1634/theoncologist.2012-0186
67.	 Magnuson A, Mohile S, Janelsins M. Cognition and Cog-
nitive Impairment in Older Adults with Cancer. Curr Geriatr 
Rep. 2016;5(3):213-219. doi:10.1007/s13670-016-0182-9
68.	 Nasreddine ZS, Phillips NA, Bédirian V, et al. The Mont-
real Cognitive Assessment, MoCA: a brief screening tool for 
mild cognitive impairment. J Am Geriatr Soc. 2005;53(4):695-
699. doi:10.1111/j.1532-5415.2005.53221.x
69.	 Folstein MF, Folstein SE, McHugh PR. “Mini-mental 
state”. A practical method for grading the cognitive state of 
patients for the clinician. J Psychiatr Res. 1975;12(3):189-198. 
doi:10.1016/0022-3956(75)90026-6
70.	 Borson S, Scanlan JM, Chen P, Ganguli M. The Mini-Cog 

as a screen for dementia: validation in a population-based sam-
ple. J Am Geriatr Soc. 2003;51(10):1451-1454. doi:10.1046/
j.1532-5415.2003.51465.x
71.	 Hamaker ME, Te Molder M, Thielen N, van Munster BC, 
Schiphorst AH, van Huis LH. The effect of a geriatric evalua-
tion on treatment decisions and outcome for older cancer pa-
tients - A systematic review. J Geriatr Oncol. 2018;9(5):430-
440. doi:10.1016/j.jgo.2018.03.014
72.	 Brugel L, Laurent M, Caillet P, et al. Impact of compre-
hensive geriatric assessment on survival, function, and nutritio-
nal status in elderly patients with head and neck cancer: proto-
col for a multicentre randomised controlled trial (EGeSOR). 
BMC Cancer. 2014;14(1):427. doi:10.1186/1471-2407-14-
427
73.	 Li D, Sun C-L, Kim H, et al. Geriatric assessment-driven inter-
vention (GAIN) on chemotherapy toxicity in older adults with 
cancer: A randomized controlled trial. J Clin Oncol. 2020;38(15_
suppl):12010-12010. doi:10.1200/JCO.2020.38.15_suppl.12010
74.	 Wedding U, Stauder R. Cancer and ageism. Ecancermedi-
calscience. 2014;8:ed39-ed39. doi:10.3332/ecancer.2014.ed39
75.	 Swaminathan D, Swaminathan V. Geriatric oncology: 
problems with under-treatment within this population. Can-
cer Biol Med. 2015;12(4):275-283. doi:10.7497/j.issn.2095-
3941.2015.0081
76.	 Swaminathan V, Audisio R. Geriatric oncology: a prob-
lem and solution. Oncology News. 2012;7(1):12-13. 
77.	 Feliu J, Espinosa E, Basterretxea L, et al. Undertreatment 
and overtreatment in older patients treated with chemother-
apy. J Geriatr Oncol. 2021;12(3):381-387. doi:10.1016/j.
jgo.2020.10.010
78.	 Kocik J. Undertreatment or overtreatment – how far from 
each other in geriatric oncology?. Wiedza Medyczna. 
2020;2:18-25. doi:10.36553/wm.15
79.	 Gennari R, Curigliano G, Rotmensz N, et al. Breast carci-
noma in elderly women: features of disease presentation, 
choice of local and systemic treatments compared with youn-
ger postmenopasual patients. Cancer. 2004;101(6):1302-
1310. doi:10.1002/cncr.20535
80.	 Murad K, Kitzman DW. Frailty and multiple comorbidi-
ties in the elderly patient with heart failure: implications for 
management. Heart Fail Rev. 2012;17(4-5):581-588. 
doi:10.1007/s10741-011-9258-y

81.	 Foster JA, Salinas GD, Mansell D, Williamson JC, Case-
beer LL. How does older age influence oncologists’ cancer 
management?. Oncologist. 2010;15(6):584-592. doi:10.1634/
theoncologist.2009-0198
82.	 Bouchardy C, Rapiti E, Blagojevic S, Vlastos AT, Vlastos 
G. Older female cancer patients: importance, causes, and con-
sequences of undertreatment. J Clin Oncol. 2007;25(14):1858-
1869. doi:10.1200/jco.2006.10.4208
83.	 Decoster L, Van Puyvelde K, Mohile S, et al. Screening 
tools for multidimensional health problems warranting a geria-
tric assessment in older cancer patients: an update on SIOG 
recommendations†. Ann Oncol. 2015;26(2):288-300. 
doi:10.1093/annonc/mdu210
84.	 Weiss SA, Han J, Darvishian F, et al. Impact of aging on 
host immune response and survival in melanoma: an analysis 
of 3 patient cohorts. J Transl Med. 2016;14(1):299-299. 
doi:10.1186/s12967-016-1026-2
85.	 Hou Y-CC, Yu H-C, Martin R, et al. Precision medicine 
integrating whole-genome sequencing, comprehensive meta-
bolomics, and advanced imaging. Proc Natl Acad Sci U S A. 
2020;117(6):3053-3062. doi:10.1073/pnas.1909378117
86.	 Le Caer H, Borget I, Corre R, et al. Prognostic role of a 
comprehensive geriatric assessment on the management of el-
derly patients with advanced non-small cell lung cancer 
(NSCLC): a pooled analysis of two prospective phase II trials 
by the GFPC Group. J Thorac Dis. 2017;9(10):3747-3754. 
doi:10.21037/jtd.2017.09.51
87.	 Stauder R, Eichhorst B, Hamaker ME, et al. Management 
of chronic lymphocytic leukemia (CLL) in the elderly: a posi-
tion paper from an international Society of Geriatric Oncolo-
gy (SIOG) Task Force. Ann Oncol. 2017;28(2):218-227. 
doi:10.1093/annonc/mdw547
88.	 Palumbo A, Rajkumar SV, San Miguel JF, et al. Internatio-
nal Myeloma Working Group consensus statement for the 
management, treatment, and supportive care of patients with 
myeloma not eligible for standard autologous stem-cell trans-
plantation. J Clin Oncol. 2014;32(6):587-600. doi:10.1200/
JCO.2013.48.7934
89.	 Morrison VA, Hamlin P, Soubeyran P, et al. Approach to 
therapy of diffuse large B-cell lymphoma in the elderly: the 
International Society of Geriatric Oncology (SIOG) expert 

position commentary. Ann Oncol. 2015;26(6):1058-1068. 
doi:10.1093/annonc/mdv018
90.	 Droz JP, Albrand G, Gillessen S, et al. Management of 
Prostate Cancer in Elderly Patients: Recommendations of a 
Task Force of the International Society of Geriatric Oncology. 
Eur Urol. 2017;72(4):521-531. doi:10.1016/j.euru-
ro.2016.12.025
91.	 Boyle HJ, Alibhai S, Decoster L, et al. Updated recom-
mendations of the International Society of Geriatric Oncology 
on prostate cancer management in older patients. Eur J Cancer. 
2019;116:116-136. doi:10.1016/j.ejca.2019.04.031
92.	 Papamichael D, Audisio RA, Glimelius B, et al. Treatment 
of colorectal cancer in older patients: International Society of 
Geriatric Oncology (SIOG) consensus recommendations 
2013. Ann Oncol. 2015;26(3):463-476. doi:10.1093/annonc/
mdu253
93.	 Pallis AG, Gridelli C, Wedding U, et al. Management of 
elderly patients with NSCLC; updated expert’s opinion paper: 
EORTC Elderly Task Force, Lung Cancer Group and Inter-
national Society for Geriatric Oncology. Ann Oncol. 
2014;25(7):1270-1283. doi:10.1093/annonc/mdu022
94.	 Biganzoli L, Wildiers H, Oakman C, et al. Management 
of elderly patients with breast cancer: updated recommendati-
ons of the International Society of Geriatric Oncology (SIOG) 
and European Society of Breast Cancer Specialists (EUSO-
MA). Lancet Oncol. 2012;13(4):e148-e160. doi:10.1016/
S1470-2045(11)70383-7
95.	 Biganzoli L, Battisti NML, Wildiers H, et al. Updated 
recommendations regarding the management of older patients 
with breast cancer: a joint paper from the European Society of 
Breast Cancer Specialists (EUSOMA) and the International 
Society of Geriatric Oncology (SIOG). Lancet Oncol. 
2021;22(7):e327-e340. doi:10.1016/S1470-2045(20)30741-
5

32 healthbook TIMES Oncology Hematology 33


