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ABSTRACT
Background We aimed to assess current treatment patterns and outcomes in elderly patients with localized gastric
and esophageal (ge) cancers.

Methods

This retrospective analysis considered patients 75 years of age or older with ge cancers treated during
2012–2014. Patient demographics and tumour characteristics were collected. Overall survival (os) and diseasefree survival were assessed by univariable and multivariable Cox proportional hazards regression, adjusting for
demographics. Logistic regression analyses were used to examine factors affecting treatment choices.

Results The 110 patients in the study cohort had a median age of 81 years (range: 75–99 years). Primary disease
sites were esophageal (55%) and gastric (45%). Treatment received included radiation therapy alone (29%), surgery
alone (26%), surgery plus perioperative therapy (14%), chemoradiation alone (10%), and supportive care alone (14%).
In multivariable analyses, surgery (hazard ratio: 0.48; 95% confidence interval: 0.26 to 0.90; p = 0.02) was the only
independent predictor for improved os. Patients with a good Eastern Cooperative Oncology Group performance status
(p = 0.008), gastric disease site (p = 0.02), and adenocarcinoma histology (p = 0.01) were more likely to undergo surgery.

Conclusions At our institution, few patients 75 years of age and older received multimodality therapy for localized
ge cancers. Outcomes were better for patients who underwent surgery than for those who did not. To ensure optimal
treatment selection, comprehensive geriatric assessment should be considered for patients 75 years of age and older
with localized ge cancers.
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INTRODUCTION
In part because of an aging population, the incidence of
cancer is expected to increase by 67% in people 65 years of
age and older from 2010 to 20301. Although cancer is typically a disease of the elderly, no cut-off age has been universally accepted for defining “elderly,” although 65 years
is the accepted age in most high-income countries. The
National Institute on Aging at the U.S. National Institutes
of Health classifies elderly patients into three categories:
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the “young old” (65–74 years), “older old” (75–85 years),
and “oldest old” (>85 years)2.
Despite the increasing incidence and prevalence of
cancer among elderly individuals, that population has
been underrepresented in clinical trials3–5. For instance,
26% of patients are 75 years of age or older when they are
diagnosed with cancer 6, and yet only 10% of that group
of patients is enrolled into U.S. National Cancer Institute
a
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cooperative group clinical trials7. Consequently, the safety
and efficacy of cancer treatment for elderly patients remain
unproven in trials.
Gastric and esophageal (ge) cancers primarily affect
an elderly population: median age at diagnosis is 68 and
67 years respectively 6. Those cancers are also challenging,
with a higher mortality rate in elderly (≥65 years) compared with younger (<65 years) patients (21.7 vs. 1.5 per
100,000 for esophageal cancer and 37.1 vs. 3.0 per 100,000
for gastric cancer) 6.
The standard therapy for localized ge cancers is
multim odality therapy incorporating chemotherapy,
surgery, and radiation. However, as mentioned earlier,
patients 75 years of age and older have been underrepresented in the large randomized controlled trials showing
an incremental survival benefit with the multidisciplinary
approach8. In addition, compared with younger patients,
elderly patients often have more comorbidities and a poorer performance status, preventing them from receiving
optimal standard treatment 9–13. It has been postulated
that the higher mortality rate in elderly patients could
in part be related to less-aggressive treatment compared
with standard multimodality therapy 9. However, chronologic age alone cannot be relied on for making treatment
decisions because physiology in these patients shows
great heterogeneity.
In this retrospective observational cohort study, we
evaluated patients 75 years of age and older (“older old” and
“oldest old”) with localized ge cancers, for whom data about
optimal treatment and outcomes are scarce. Given the aging
population, it is critical that clinicians understand the benefits and limitations of treatments. Accordingly, our objectives
were to assess current treatment patterns in elderly patients
with localized ge cancers, to compare survival outcomes,
and to identify predictors of treatment selection.

METHODS
Study Population and Data Collection
This retrospective analysis of all patients 75 years of age or
older diagnosed with a localized ge cancer who were treated at the Princess Margaret Cancer Centre between 2012
and 2014 included those with adenocarcinoma, squamous
cell carcinoma, or mixed adenosquamous carcinoma. Patients with other histologies such as small-cell carcinoma,
neuroendocrine tumour, and a hematologic diagnosis
were excluded. Patient characteristics including age at
diagnosis, sex, Asian ethnicity, and past medical history
were collected. The Charlson comorbidity index (cci)14 and
Eastern Cooperative Oncology Group (ecog) performance
status (ps)15 at the time of initial presentation were also
recorded. Tumour characteristics, including date of diagnosis, histology, pathology staging, and tumour response
grade, were collected. In this analysis, adenocarcinoma
of the esophagogastric junction types i and ii (Siewert
classification) were included as esophageal cancer, and
type iii was defined as gastric cancer. Clinical staging was
determined using the 6th edition of the American Joint
Committee on Cancer (ajcc 6) staging manual16. Notably, patients with T4N1–3M0 gastric cancer are classified
as stage iv in ajcc 6, and those patients were included.
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Treatment details, including intent of treatment, type
and date of surgery, chemotherapy regimen, number of
cycles of chemotherapy received, and radiation dose and
fractionation were collected.

Statistical Analysis
Overall survival (os) was defined as the time from diagnosis
to death from any cause. Disease-free survival was defined
as the time from diagnosis to first recurrence or death from
any cause. Patients without documented evidence of an
event were censored at the date of last follow-up.
The Kaplan–Meier method was used for survival analyses. The log-rank test was used to compare outcomes between treatment groups. Further analyses were performed
using univariable and multivariable Cox proportional
hazards regression, with adjustment for age, sex, score on
the cci, ecog ps, ajcc 6 stage, tumour site, histology, and
treatment modality received. Logistic regression analyses
were used to examine factors affecting treatment choices.
Multivariable models using backward selection techniques
based on the Akaike information criterion were developed17. Median study follow-up was calculated using the
reverse Kaplan–Meier estimator. Significance was set at an
alpha level of 0.05 for inferential analyses.
This research was reviewed and approved by the
Princess Margaret Cancer Centre Research Ethics Board.
Written informed consent was waived.

RESULTS
Patient and Treatment Characteristics
Between 2012 and 2014, 854 patients with ge cancers were
treated at the Princess Margaret Cancer Centre. Of those
patients, 176 (21%) were 75 years of age or older, and 110
(63% of the older group) had localized ge cancer on presentation. Table i presents the patient and disease characteristics. Median age in the group was 81 years (range:
75–99 years), and most were men (n = 81, 74%). At initial
presentation, 73% of the patients (n = 80) had an ecog ps
of 0 or 1, and 58% (n = 64) had a score of 0 or 1 on the cci.
Primary sites were esophagus (55%, with 43% squamous
histology) and stomach (45%).
Table i also summarizes treatment received, stratified
by intent. Treatment intent was decided based on multidisciplinary discussion or patient preference (or both). In
our cohort, 53% of the patients (n = 58) underwent curativeintent treatment, with most patients receiving surgery
alone (n = 32). Very few patients (n = 26, 24%) underwent
bi- or trimodality therapy. The radiation dose for chemoradiation was in the range of 41.4–50 Gy. Although the
entire cohort had localized ge cancer, almost half were
treated with palliative intent, with most receiving either
palliative radiation alone (n = 29, 26%) or supportive care
alone (n = 16, 15%).

Survival Outcomes
Median follow-up was 26 months (interquartile range:
11–40 months). Median os was significantly longer in patients who underwent surgery than in those who did not
(Figure 1; 33.1 months vs. 10.3 months; hazard ratio: 0.40;
95% confidence interval: 0.23 to 0.70; p = 0.0015; 1-year
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TABLE I Demographics and tumour and treatment characteristics for
the study patients
Characteristic
Patients (n)

Value
110

Sex [n (%)]
Men

81 (74)

Women

29 (26)

Age (years)
Median

81

IQR

78–85

Age group [n (%)]
75–85 Years

84 (76)

≥85 Years

26 (24)

Ethnicity [n (%)]
Non-Asian

99 (90)

Asian

11 (10)

Score on the CCI [n (%)]
0

36 (33)

1

28 (25)

2

20 (18)

3

13 (12)

4

10 (9)

≥5

3 (3)

OS: 75% vs. 39%). Compared with surgery alone, adjunctive treatments (including chemotherapy, radiation
therapy, or chemoradiation) added to surgery conferred
no associated additional sur vival benefit (Figure 2;
median os: not reached vs. 33.1 months; hazard ratio:
1.03; 95% confidence interval: 0.36 to 2.91; p = 0.96). The
univariable analyses for os showed that only surgery
was significantly associated with better os (p < 0.001).
Chemotherapy (p = 0.79), radiation therapy (p = 0.24),
and chemoradiation (p = 0.82) were not independently
associated with os in univariable analyses.
Examining patient characteristics, only age (p =
0.001), ecog ps (p = 0.04), and ajcc 6 stage (p = 0.05) were
significantly associated with os in univariable analyses.
In contrast, score on the cci was nonsignificant (p = 0.12).
In multivariable analyses to control for the expected confounding factors of patient and disease characteristics
(Table ii), the beneficial effect of surgery persisted, and
apart from clinical stage, surgery was the only independent
predictor for improved os (p = 0.002).

ECOG performance status [n (%)]
0

35 (32)

1

45 (41)

2

17 (15)

3

12 (11)

4

1 (1)

Clinical

staging16

[n (%)]

I

16 (15)

II

37 (34)

III

47 (43)

IV

4 (4)

Undocumented

6 (5)

FIGURE 1
surgery.

Overall survival for patient who did and did not undergo

Tumour characteristics
Esophageal or GEJ SCC

26 (23)

Esophageal or GEJ adenocarcinoma

35 (32)

Gastric adenocarcinoma

49 (45)

Treatment intent
Curative

58 (53)

Sx plus perioperative therapy

13 (12)

Sx alone

32 (29)

Definitive chemoradiation or RT

13 (12)

Palliative

31 (28)

RT alone

29 (26)

CTx alone

2 (2)

Unknown
Supportive care

5 (4)
16 (15)

IQR = interquartile range; CCI = Charlson comorbidity index; ECOG =
Eastern Cooperative Oncology Group; GEJ = gastroesophageal junction;
SCC = squamous cell carcinoma; Sx = surgery; RT = radiation therapy;
CTx = chemotherapy.
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FIGURE 2 Overall survival for patient who underwent surgery alone
or surgery and adjunctive therapy (Adj).
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Factors Affecting the Treatment Decision
Table iii shows the multivariable logistic regression analyses assessing predictors of surgery. Patients with a good
ecog ps, gastric site, and adenocarcinoma histology were
more likely to undergo surgery. Neither age nor score on
the cci was found to be a significant predictor of surgery.

DISCUSSION
In this retrospective study, we identified 110 patients 75
years of age or older (“older old” and “oldest old”) who
presented with localized ge cancers between 2012 and
2014. Despite a median age of 81 years, patients had a relatively good ps, with 80% of patients having an ecog ps of
0 or 1, and a low comorbidity burden (58% patients had a
score on the cci of 0 or 1). Approximately half the patients
(53%) received curative-intent therapy. However, only 14%
received standard-of-care therapy (surgery plus perioperative treatment); 10% received definitive chemoradiation.
Even though our institute is one of the highest volume
cancer centres in Canada, with an established ge cancer
multidisciplinary team, treatment of elderly patients was
less aggressive—apparently because of concerns about
their age and ability to tolerate intensive therapy. Similar
trends for less-aggressive management of elderly patients
are generally seen in other countries and cancer types,
including breast and colorectal cancers9–13.
Notably, bi- and trimodality therapy were uncommon
in the elderly patients in our cohort, who instead underwent
mainly curative surgery alone. Notwithstanding patient
selection, patients who underwent surgery experienced
improved outcomes, having a median os of 33.3 months
compared with 10.3 months for their counterparts who did
not undergo surgery. Treatment with surgery had the strongest association with improved os. As shown in Table iii,
other variables, including age, ecog ps, and score on the

cci, likely contributed to os with relatively less significance
and with a lesser magnitude of association. In addition, our
study suggests that the incremental benefit from perioperative therapy previously seen in several clinical trials8,18,19
might be smaller in elderly patients than in younger patients.
That hypothesis would have to be validated in prospective
randomized controlled trials.
In our study, patients with adenocarcinoma histology
or gastric cancer were more likely to undergo surgery. That
observation was expected, given that squamous esophageal
cancer can be treated with definitive chemoradiation, with
favourable outcomes, and surgery can be reserved for salvage20. In contrast, chronologic age was not found to be an
independent predictor for receipt of surgery, but reassuringly, ecog ps was a significant predictor. Beyond chronologic
age, older adults show great heterogeneity in frailty and
comorbidity, requiring careful consideration when making
treatment decisions. Patients should not be excluded from
treatments, especially surgery, based on chronologic age
alone. An earlier study demonstrated that the morbidity
and mortality of elderly patients with gastric cancer who
underwent surgery was affected by comorbidities rather
than by age21. In earlier studies, the Comprehensive Geriatric Assessment has been examined to determine factors
that affect toxicity and survival and also evaluated as a
preoperative assessment tool for cancer patients undergoing
surgery22–24. For example, after a geriatrician-led Comprehensive Geriatric Assessment, interventions were associated
with improved chemotherapy tolerance among cancer
patients 70 years of age and older24, and the assessment
was found to be more useful than conventional methods
for predicting outcomes in patients 65 years of age or older
who undergo elective surgery22. A Comprehensive Geriatric
Assessment might therefore be a useful tool for evaluating
elderly patients with ge cancers to ensure that they are not
overlooked for potentially beneficial treatments.

TABLE II Multivariable Cox proportional hazards regression to assess overall survival (model selection by backward elimination)
Variable

Comparison

HR

95% CI

p Valuea

<85 Years vs. ≥85 years

0.54

0.29 to 1.03

0.06

Score on the CCI

<2 vs. ≥2

0.62

0.35 to 1.10

0.10

ECOG PS

<2 vs. ≥2

0.61

0.32 to 1.17

0.14

I/II vs. III/IV

0.57

0.32 to 1.01

0.05

Yes vs. no

0.38

0.21 to 0.70

0.002

Age

AJCC

stageb

Surgery
a

Significant values appear in boldface type.
FL, Page DL, Fleming ID et al., eds. AJCC Cancer Staging Manual. 6th ed. Chicago, IL: American Joint Committee on Cancer; 2002.
HR = hazard ratio; CI = confidence interval; CCI = Charlson comorbidity index; ECOG = Eastern Cooperative Oncology Group performance status;
AJCC = American Joint Committee on Cancer.

b	Greene

TABLE III Multivariable logistic regression to assess predictors of surgery (model selection by backward elimination)
Variable
Age
ECOG PS
Site
Histology

Comparison

OR

95% CI

p Valuea

<85 Years vs. ≥85 years

2.49

0.80 to 8.37

0.12

<2 vs. ≥2

4.56

1.54 to 15.18

0.008

Gastric vs. esophageal

3.125

1.17 to 8.33

0.02

Adenocarcinoma vs. SCC

7.69

1.79 to 50

0.01

a

Significant values appear in boldface type.
OR = odds ratio; CI = confidence interval ECOG = Eastern Cooperative Oncology Group performance status; SCC = squamous cell carcinoma.
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To our knowledge, the present study is one of the largest
to specifically focus on patients 75 years of age or older with
localized ge cancer and to describe treatment patterns at a
high-volume academic institution. This is an area of need,
with a paucity of clinical data to guide management.
Our study has several inherent limitations. First, it is a
retrospective study from a single institution within Canada. Given its nonrandomized nature, accounting for all potential confounding factors was difficult. Also, we could not
exclude a modest association between variables because
the power to detect multiple predictor variables was limited given the number of eligible patients. Second, surgical
complication rates, toxicity data, and quality-of-life information could not be accurately procured retrospectively.
Finally, the patient population showed significant heterogeneity, with patients being treated with either curative or
palliative intent—although we should emphasize that all
patients had potentially curable localized ge cancers, and
none had metastatic disease at diagnosis.

CONCLUSIONS
At our institution, relatively few patients 75 years of age
and older received multimodality therapy for localized ge
cancers. Surgery was the only treatment modality that was
associated with better survival. To ensure optimal treatment selection, a Comprehensive Geriatric Assessment
should be considered for patients 75 years of age or older
with localized ge cancers, particularly given the potential
benefit of surgery.
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