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Introduction

Cancer is a disease associated with aging and we need to be 
prepared for this demographic shift as our average cancer 
patient is getting older. In the United States and United 
Kingdom, the median age of patients with esophagogastric 
cancer is 68–70 years old and greater than 30% of 
patients are over the age of 75 at the time of diagnosis 
(1,2). Similarly in China, the majority of patients are age  
60 years and older, with the highest incidence rates of 
cancer occurring in patients aged 75–85 years old (3).

Despite the increased incidence of cancer in the 
elderly, older patients are less likely to be referred to a 
cancer specialist, and even if referred, less likely to receive 
treatment, irrespective of tumor stage or comorbidities (4). 
Surgical resection or combined modality treatments with 
radiation and chemotherapy are often felt to be too toxic 
for most elderly patients with localized esophageal cancer 
despite the recent trials showing decreases in recurrence 
and improvements in overall survival. While there are 
clearly physiologic changes that occur with aging and 
patient-related factors such as comorbidities, functional 
status, and limited social support can affect the ability to 
deliver and tolerate cancer treatment, chronological age 
alone should not dictate a patient’s treatment management. 

This review will describe issues specific to older patients, 
the utilization of geriatric assessment (GA) tools, and how 
to apply geriatric principles to patients with esophagogastric 
cancers.

Overview of physiologic versus chronological age

In clinical practice, it becomes very clear that not all 
75-year-old patients are alike. In determining appropriate 
therapy and management for an older patient, it is 
essential to determine a patient’s physiological age, 
rather than chronological age. Geriatricians often use 
the term, “frailty”, versus fit older adults to distinguish 
between pat ients  of  the  same chronologica l  age 
who may be vastly different in terms of functioning, 
independence, and performance status. Frailty is a geriatric 
syndrome that is distinct and independent from medical  
comorbidities (5). Markers of frailty include sarcopenia, low 
physical activity and endurance, and walking performance. 
It is thought to involve decreased physiologic reserve, 
chronic inflammation, and immune dysregulation leading 
to loss of capability to withstand stressors and resulting 
vulnerabilities (6). Frailty has been predictive for increased 
falls, worsening disability, hospitalization, and increased 
mortality (7). 
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In the cancer population, a frail older patient is one 
who will be at higher risk of treatment toxicity and  
complications (8). Studies have shown that frailty is 
associated with increased postoperative complications 
in elderly cancer patients undergoing colorectal and 
gynecological surgery (9,10). Evaluation and identification 
of frail older patients is important for several reasons. 
Recognizing frailty can lead to distinguishing patients 
who are at higher risk of adverse outcomes versus fit 
older individuals. This may provide information to guide 
treatment planning and decision-making in older cancer 
patients.

GA tools 

There are several tools that have been developed to identify 
frail older adults, including the frailty phenotype (11) 
and the frailty index, a 70-item tool (12). Although these 
frailty tools can be helpful especially in the research setting 
to define frailty, a GA provides a more comprehensive 
understanding of a patient’s physiological age and to 
help determine fit vs. frail (13). Comprehensive GA is 
used to detect vulnerabilities in older patients and to 
devise treatment strategies. In oncology practice, it has 
been used as a tool to help risk-stratify patients prior to 
planned therapy. The International Society of Geriatric 
Oncology developed a consensus statement on GAs in 
older cancer patients (14). A GA is comprised of validated 
measures that assess age-related problems not typically 

identified in a routine history and physical examination. 
The domains include functional status, mobility, nutritional 
status, social support, cognition, and polypharmacy 
(Table 1). Components of the GA have been shown to be 
predictive of treatment related toxicity in chemotherapy 
patients, postoperative complications, as well as overall  
survival (13-17).

In the oncology setting, a full GA may not be feasible 
due to constraints on time or resources. Tools based on the 
GA have been developed for use to determine a patient’s 
chemotherapy risk. Examples of tools include the Cancer-
Specific GA (CSGA) developed by Hurria and the Cancer 
and Aging Research Group and the Chemotherapy Risk 
Assessment Scale for High-Age Patients (CRASH) score 
(18,19). The CSGA tool was prospectively studied in 500 
patients aged ≥65 years with cancer receiving chemotherapy. 
All patients underwent a full GA. A predictive model 
was developed comprised of 11 risk factors including GA 
variables along with patient demographic and clinical 
variables to predict grade 3 to 5 toxicity with chemotherapy 
administration. Higher scores were associated with higher 
rates of toxicity. In this study, physician rated Karnofsky 
Performance Status Score (KPS) did not identify older 
adults at increased risk for chemotherapy toxicity. The 
CSGA is brief, can be largely self-administered, and can 
be completed by the majority of older patients without 
assistance. While such tools are not a replacement for a full 
GA, it can be a helpful screening tool in identifying higher 
risk patients who may benefit from a more comprehensive 

Table 1 Geriatric assessment domains

Domains Measures

Functional status

Activities of daily living (ADLs) Eating, dressing, bathing, toileting, transferring (mobility) 

Instrumental activities of daily living (IADLs) Tasks required to live independently in a community—cooking, cleaning, finances, 
medication management, telephone use, transportation

Comorbidity Number, type, and severity of comorbidities

Polypharmacy Number of medications, potential interactions, ability to manage medications

Cognition Cognitive impairment screening, delirium risk

Psychological Depression, anxiety

Social support and quality of life Social/family support, level of social activity, quality of life and how physical/emotional 
problems interfere with well-being

Nutrition Nutritional assessment, weight loss, body mass index (BMI)

Geriatric syndromes Dementia, continence, falls, vision/hearing
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GA prior  to  ini t iat ion of  therapy.  The National 
Comprehensive Cancer Network (NCCN) Clinical Practice 
Guidelines in Oncology now includes the “Older Adult 
Oncology” section which provides excellent detail and 
further reading on this subject (20). Unfortunately given the 
limited data, there are no disease specific recommendations 
for esophagogastric cancers.

Application to esophageal cancer patients

How do we best apply these data and guidelines to older 
patients with esophageal cancer? For older patients with 
localized disease, surgery remains the mainstay of treatment. 
Esophagectomy is a high-risk surgery with serious potential 
postoperative complications. There are retrospective 
surgical series looking at the risks of esophagectomy in 
older patients, and while the rates of increased risks are 
debated, most of the data suggests that older patients 
are at increased risk for cardiovascular and pulmonary 
complications (21-24). A large SEER-Medicare database 
review of esophagectomy outcomes showed that operative 
mortality increases with age, up to 13.4% in patients  
70–79 years old, and 19.9% in patients over the age  
of 80 (25). Given the potentially high morbidity and 
mortality rate as well as the high risk of recurrence when 
patients have lymph node positive disease, the role of 
esophagectomy needs to be carefully considered in an older 
patient (26,27). These patients should undergo preoperative 
GA and follow-up in the postoperative period with close 
monitoring for geriatric syndrome such as delirium and 
polypharmacy and have a plan in place for rehabilitation. 
For other patients who are medically not optimal 
surgical candidates or who declined surgery, definitive 
chemoradiotherapy may achieve long-term disease control 
and is a potentially curative option, especially for patients 
with squamous cell cancers. 

In all patients with esophageal cancer, and particularly 
for those who are undergoing potentially aggressive and 
curative treatment, an issue of concern is nutritional 
status, a key component of the GA. Malnutrition has been 
associated with reduced response to treatment and survival 
in esophageal cancer patients, as well as detrimentally 
affecting quality of life and increasing health care costs. In 
older patients, poor nutritional status has been found to 
be a predictor of early death in older patients treated with 
first-line chemotherapy in one large study of 348 patients 
>70 years (17). In patients with esophageal cancer, Conti  
et al. reported that a weight loss exceeding 15% of baseline 

weight was associated with significant higher morbidity and 
mortality (62% and 38% respectively) after esophagectomy 
when compared patients with lower weight loss (28). 
Other studies showed strong correlation between baseline 
nutritional status and overall survival after definitive 
chemoradiotherapy, with patients who had signs of poor 
nutrition had much poor outcomes (29,30). Nutrition, 
unlike many other geriatric risk factors, is an area that can 
be improved and ripe for intervention. Despite the high rate 
of gastrointestinal issues of anorexia, dysphagia, and weight 
loss in our patient population, nutritional interventions 
are not commonly used in oncology (31). There is an 
ongoing study Memorial Sloan-Kettering examining the 
use of a nutritional algorithm with objective guidelines 
for nutritional counseling and feeding tube placement for 
patients ≥65 years old receiving chemoradiotherapy for 
locally advanced esophageal cancer to better study this area 
of need (32).

For older patients with advanced or metastatic 
esophagogastric cancer, improving on maintaining quality 
of life and symptom relief are as important as prolonging 
survival. Best supportive care with symptom management is 
the appropriate option for patients who have compromised 
functional status and for those individuals who decline 
chemotherapy. Palliative chemotherapy should be 
individualized based on the patient’s performance status 
and comorbidities. The CSGA tool, while it has not been 
validated in this specific disease population, may be helpful 
to stratify older patients to more aggressive chemotherapy 
regimens (combination chemotherapy) vs. single agent 
chemotherapy regimens. Combination chemotherapy can 
result in higher response rates and may be appropriate for 
robust older patients. The FLOT65+ study showed that 
in very robust patients age 65 years or older doublet and 
triplet chemotherapy was feasible to administer. The triplet 
combination (infusional 5-fluoruracil, leucovorin, oxaliplatin 
with docetaxel) improved response rates and progression free 
survival in patients aged between 65 and 70 years old, albeit 
with significant increased toxicity compared to the doublet 
chemotherapy. However, in patients aged 70 years and older 
or those with metastatic disease, there was no benefit for 
the triplet combination. As such, three drug combination 
chemotherapy should not be used in almost all older 
patients given the very high rates of grade 3–4 toxicities (33).

In older patients undergoing chemotherapy, the 
most common complications include myelosuppression, 
gastrointestinal toxicity, renal toxicity, and neurotoxicity. 
Chemotherapy can also affect cognition, function, and  
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mood (34). Combination of these issues can result in 
increased risk of delirium, falls, and loss of independence. 
With age, renal glomerular filtration rate (GFR) decreases 
which can result in delayed elimination of many drugs, 
including oxaliplatin, cisplatin, and capecitabine. Dose 
adjustment to the GFR should be considered for these drugs 
to decrease systemic toxicity and careful review of home 
medications needs to be undertaken given polypharmacy in 
older patients with multiple comorbidities. With platinum 
agents and taxanes, neurotoxicity results in high falls risks 
for older patients and requires close monitoring. 

The field of oncology is changing rapidly with new 
drug innovations and increased molecular understanding 
of the biology of cancer. The demographics of our cancer 
population are changing just as rapidly, with the higher 
age-specific incidence of cancer. Oncologists need more 
knowledge and information about how to best treat 
our older patients. This will require understanding the 
physiological changes in the older patient and how to 
properly select patients for effective and safe cancer 
treatment. With the application of geriatric principles 
and assessment in cancer patients, we are in the beginning 
stages of increasing our knowledge base. Clearly there 
is more work to be done. Ongoing and future studies 
are applying this information to stratify older patients to 
treatment groups based on risk factor and to devise practical 
interventions to better support patients through cancer 
therapy.
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