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Abstract
Background: Older patients are underrepresented in the clinical trials that determine the standards of care
for oncological treatment. We conducted a review to identify whether there have been age-restrictive
inclusion criteria in clinical trials over the last twenty �ve years, focusing on patients with metastatic
gastroesophageal cancer.

Methods: A search strategy was developed encompassing Embase, PubMed and The Cochrane Library
databases. Completed phase III randomised controlled trials evaluating systemic anti-cancer therapies in
metastatic gastroesophageal malignancies from1st January 1995 to 18th November 2020 were
identi�ed. These werescreened for eligibility using reference management software (Covidence; Veritas
Health Innovation Ltd). Data including age inclusion/exclusion criteria and median age of participants
were recorded. The percentage of patients≥65 enrolled was collected where available.The change over
time in the proportion of studies using an upper age exclusion was estimated using a linear probability
model.

Results: 363 phase III studies were identi�ed and screened, with 66 trials remaining for �nal analysis. The
majority of trials were Asian (48%; n = 32) and predominantly evaluated gastric malignancies, (86%;
n = 56).

The median age of participants was 62 (range 18-94). Thirty-two percent (n = 21) of studies speci�ed an
upper age limit for inclusion and over half of these were Asian studies. The median age of exclusion was
75 (range 65-80). All studies prior to 2003 used an upper age exclusion (n = 12); whereas only 9 that
started in 2003 or later did (17%). Among later studies, there was a very modest downward yearly-trend in
the proportion of studies using an upper age exclusion (-0.02 per year; 95%CI -0.05 to 0.01; p =
0.31). Fifty-two percent (n = 34) of studies speci�ed the proportion of their study population who were
≥65 years. Older patients represented only 36% of the trial populations in these studies (range 7-60%).

Conclusions:  Recent years have seen improvements in clinical trial protocols, with many no longer
specifying restrictive age criteria. Reasons for poor representation of older patients are complex and
ongoing efforts are needed to broaden eligibility criteria and prioritise the inclusion of older adults in
clinical trials.

Background
Cancer is a disease of older age, however, historically the older population has not been well-represented
in the clinical trials that determine the standards of care for oncological treatment. The relative lack of
representation of older patients in clinical trials is well documented [1, 2] with the proportion of
participation reported to be as low as 25% [3]. While older patients are more likely to have a poorer
performance status or comorbidity that renders them ineligible for trials on the basis of strict enrollment
criteria, there is increasing evidence to demonstrate that enrollment of older patients in trials is safe [4].
Clinician bias may also impact the low accrual rate, however older patients appear to have similar
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perspectives to younger patients regarding clinical trials [5]. The lack of clinical trial evidence for older
patients has generated a signi�cant challenge in translating trial results into clinical practice for a
substantial proportion of patients.

Older patients are a heterogenous cohort, with varying levels of functional status and comorbidities.
Historically patients were excluded who were above a certain age or individuals who had a high morbidity
burden. Therefore the subjects enrolled in clinical trials, even in the oldest cohort, often don’t represent
older patients in the general population [2, 4].

Gastroesophageal cancers remain one of the most lethal malignancies, with 5 year survival rates of
approximately 20–30% [6]. Typically these cancers affect older patients; 59% and 61% of patients with
esophageal and gastric cancer respectively are 65 years or older at diagnosis [7]. Cancers of the upper
gastrointestinal tract have the propensity for early dissemination, and 35–38% of cases are metastatic at
presentation [7]. The treatment of advanced gastric and oesophageal cancers is similar. In general,
combination chemotherapy regimens provide higher response rates than single agents, however, this
translates into only modestly longer durations of disease control and survival, typically measured in
weeks to short months [8]. For those with HER2 positive disease, the anti-HER2 directed monoclonal
antibody trastuzumab has proven bene�t [9]. In the second-line setting, a survival bene�t of
chemotherapy over best supportive care has been demonstrated, although there is no consensus on the
optimal regimen [8]. The role of immunotherapy in the treatment of metastatic gastric and oesophageal
cancers continues to evolve, with new data showing signi�cant survival bene�ts, challenging standard
chemotherapy and targeted therapies in this setting [10].

Against this background, this study reviews all phase III trials of systemic therapy for advanced
gastroesophageal cancer over the last 25 years. We aim to identify whether age restrictive criteria was
speci�ed in the trial protocols and thus to determine whether or not the current evidence base is
applicable to the majority of patients diagnosed with this disease.

Materials And Methods

Search strategy and study identi�cation:
A search strategy was developed by a health information specialist (M.C.) encompassing the following
databases: Embase, PubMed and The Cochrane Library. The population of interest was patients with
metastatic gastroesophageal malignancies and the intervention was systemic anti-cancer therapies.
Medical Subject Headings (MeSH) terms and text words were identi�ed for these components and linked
using the AND operator. The search was �ltered for phase III randomised clinical trials published between
January 1st 1995 and November 18th 2020. Search terms were reviewed by A.H. and M.A.H. to ensure
that the search strategy was comprehensive (for full details of all search terms, see appendix).
Additionally, we conducted a search of currently enrolling trials on clinicaltrials.gov to see if there has
been any recent improvement in enrolment criteria.
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Selection Criteria:
The retrieved articles were imported into EndNote (version X9; Clarivate Analytics) and subsequently
exported into a reference management software (Covidence; Veritas Health Innovation Ltd) for study
selection. Two reviewers, (M.A.H., M.H.) independently screened study titles and abstracts for eligibility.
Studies that were deemed eligible by title and abstract screening then underwent a full-text review by
M.A.H. and M.H. using the same criteria. Any con�icts arising from this process were settled by
discussion and with the help of a third reviewer (A.H.). Inclusion criteria were as follows: 1) English
language; 2) full text available; 3) phase III randomised controlled trials; 4) trials evaluating outcomes for
systemic therapies in advanced gastric, oesophageal or gastroesophageal cancer. Studies were excluded
for the following reasons: 1) trials conducted in the neoadjuvant or adjuvant setting; 2) trials involving
surgery or radiation; 3) no results published.

Data Extraction:
The relevant information from eligible studies was extracted using a standardised template and this
process was carried out by two reviewers (M.A.H. and M.H.). The following details were recorded: country
of study, date of study onset, date of publication, patient number, age inclusion and exclusion criteria. In
addition to the median age of the participants, the percentage of older patients, de�ned as age ≥ 65,
enrolled in each study was collected where available. Where this information was not reported, it was
sought from the corresponding authors via e-mail request. In cases where eligibility criteria were not
directly available from the primary publication, the clinicaltrials.gov website was searched for this
information.

Statistical Analysis:
The change over time in the proportion of studies using an upper age exclusion was estimated using a
linear probability model (i.e. linear regression with a binary outcome coded as [0,1]). The resulting model
coe�cients were reported with 95% con�dence intervals and p-values, with p-values < 0.05 signi�cant. All
analyses were conducted using R (version 4.0.3). Figures were produced using ggplot2.

Results
A total of 363 phase III studies of systemic chemotherapy in advanced gastric, oesophageal or
gastroesophageal cancer were identi�ed and screened for eligibility. One hundred and �fty two studies
were eligible for full text review, 86 were excluded for reasons including duplication, no full text available,
study design and non-English language, leaving 66 trials for �nal analysis (Figure I). Eighty six percent (n 
= 56) included gastric, 9% (n = 6) oesophageal and 5% (n = 3) oesophagogastric malignancies. Asian
studies represented 48% (n = 32) of trials included, 29% (n = 19) were worldwide and 23% (n = 15) were
European (Table I).
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The median age of trial participants was 62, (range 18–94) (Figure II). Thirty two percent (n = 21) of
studies speci�ed an upper age limit for inclusion and 57% of these were Asian studies. In the studies with
an upper age limit, the median age of exclusion was 75 years (range 65–80). All studies starting before
2003 used an upper age exclusion (n = 12); whereas only 9 of the 52 that started in 2003 or later did
(17%). Among these later studies, there was a very modest downward yearly-trend in the proportion of
studies using an upper age exclusion (-0.02 per year; 95%CI -0.05 to 0.01; p = 0.31) (Figure III).

Fifty-two percent (n = 34) of studies speci�ed the proportion of their study population who were over 65
years. Older patients represented only 36% of the trial populations in these studies (range 7–60%).
Recruitment of older patients did not appear to change over time. Additionally, we conducted a search of
currently enrolling trials on clinicaltrials.gov which yielded 11 active phase III studies in metastatic
gastroesophageal cancer, none of which speci�ed an upper age limit.

Discussion
With an ageing population, where 60% of cancer diagnoses are made in patients over the age of 65, the
inclusion of older patients in clinical trials is a priority [7, 11]. In our evaluation of phase III trials
assessing systemic therapy for advanced gastroesophageal malignancies, 32% of the studies excluded
patients based on older age alone. Furthermore, the median age of patients included was just 62, and
those aged over 65 made up only 36% of the total study population. Consequently, it is di�cult to apply
this evidence to our everyday clinical practice, where we frequently encounter older, frailer and more
complex patients than the individuals included in these trials. This may lead to both suboptimal
treatment of some ‘�tter’ patients and over-treatment of those who may be more frail than their biological
age, resulting in detrimental patient outcomes.

Reasons for poor representation of older adults in clinical trials are complex and multifactorial. They
relate to a mix of patient, physician and system factors. There have been a few studies examining patient
perspectives and attitudes towards clinical trial participation. Townsley et al. conducted a study focusing
on understanding the attitudes of elderly patients with cancer towards clinical trial enrolment [5]. Over
80% of respondents were between the ages of 70 and 79 and the majority of patients stated they would
participate in clinical trials to prevent or screen for cancer, to compare a new drug to a 'standard' drug,
and 70% would participate in clinical trials to test a new drug in situations where there is no 'standard'
drug [5]. However, while most were willing to consider participation when offered, few elderly patients
actively sought clinical trials and overall were less well informed regarding the availability of relevant
clinical trials [5]. A study by Yellen et al. looked at age and clinical decision-making in oncology patients
using clinical vignettes in an interview situation. They found that older patients were as likely as the
younger cohort to agree to chemotherapy for both curative and disease control purposes [12]. Ayodele et
al. carried out a similar study to compare the attitudes of younger and older patients to clinical trials and
found that older patients were as willing as younger patients to participate in clinical trials, yet
signi�cantly less were enrolled [13]. In reality, the inclusion of elderly patients is not always
straightforward and may not be feasible, due to comorbidities, cognitive issues or social circumstances.
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Multiple clinic visits, paperwork and travel to medical appointments are well-documented barriers to trial
accrual, and reducing trial participation burden is an area where further progress is needed [11].

Misconceptions among physicians can also act as a barrier to trial enrollment. In a survey of American
oncologists, 50% indicated that they declare patients unsuitable for clinical trials based on age alone [14].
Another study examining barriers to clinical trial participation in older women with breast cancer, found
that the physicians’ perceptions about age and tolerance of toxicity were the greatest obstacle to
enrolling older women onto trials [15]. Sedrek et al. carried out semi-structured interviews with 44 medical
oncologists (24 academic-based and 20 community-based) in an attempt to explore oncologists’
perceptions of barriers to clinical trial enrollment of older adults with cancer. The most common barriers
identi�ed by oncologists were stringent eligibility criteria and concerns for treatment toxicities [16]. A
better awareness of clinical trials must be promoted amongst healthcare providers in order to increase
older adult participation.

Efforts to increase the representation of older adults has been recognised as a priority by a number of
international oncological organisations. The International Society of Geriatric Oncology (SIOG) published
updated guidance in January 2021 relating to ‘Priorities for global advancement of care for older adults
with cancer’ [17]. This policy document discusses priorities relating to education, clinical practice,
research, and collaborations in an attempt to improve healthcare for this rapidly growing patient cohort.

In February 2021, the American Society of Clinical Oncology (ASCO) and the Friends of Cancer Research
(Friends) group issued new recommendations to further broaden eligibility criteria for clinical trials, with
the aim of expanding patient access [18]. Although the underlying rationale for eligibility criteria is to
protect the safety of trial participants and to exclude patients who may have an unacceptably high risk of
toxicity, this must be balanced with need to include a representative group of individuals [18, 19].
Interestingly, an analysis conducted from CancerLinQ Discovery® (CancerLinQ’s deidenti�ed real-world
data product for researchers) found that the number of lung cancer patients potentially suitable for
clinical trials almost doubled, when three common eligibility criteria (renal function, presence of brain
metastases, history of prior malignancy) were relaxed [20].

In addition to the broadening of eligibility criteria, other suggestions to promote inclusion of older patients
in trials focus on addressing the study design, statistical analysis and reporting of trial results. These
include assessing more ‘age-relevant’ endpoints such as functional status and quality of life, as well as
the traditional outcomes of progression free survival (PFS) and overall survival (OS). Similarly, expanding
treatment-related toxicities to include adverse effects relevant to elderly patients, such as incontinence
and falls has been recommended [21, 22, 11]. In terms of reporting of results, it is advised that age-
speci�c subgroup analyses should be powered to detect any age related differences, and in situations
where sub-group analysis is not pre-speci�ed, any conclusions should be described as exploratory [23].
Tackling the above issues will help to strengthen and develop our evidence base and allow better decision
making for complex, older patients.
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Clinical trials can also speci�cally focus on older adults with cancer and indeed there have been a
number of ‘elderly-speci�c’ trials in the last few years, highlighting that it is possible to conduct phase III
trials in this patient population [24–26]. In the context of gastroesophageal cancer, the GO2 trial was a
large phase III study which included 514 older patients with advanced gastroesophageal cancer who were
un�t for full dose chemotherapy and aimed to �nd the optimal dosing strategy. Patients were randomised
(1:1:1) to oxaliplatin and capecitabine (xelox) on 3 different dose schedules. The lowest dose
demonstrated decreased rates of toxicity and improved quality of life, without shortening survival [26].
These studies illustrate that large randomized studies on older patients are feasible and contribute to
creating a body of evidence that guides clinical decision making in this setting.

Overall, there is a slow shift towards including older and multimorbid patients in clinical trials, and
certainly the creation of ‘elderly-speci�c’ trials as mentioned above is important and encouraging.
Interestingly, in our study, when we analysed the patterns of enrollment over the time, we found that age
limits were much more common pre-2003. Perhaps this was in�uenced by the publication by Hutchins et
al. in the New England Journal of Medicine in 1999, ‘Underrepresentation of patients ≥ 65 in cancer
treatment trials.’ In this study, data on 16,396 patients enrolled in clinical trials between 1993 and 1996
particularly focusing on sex, race and age, were analysed and compared with rates of cancer in the
general population, according to the US Census and the National Cancer Institute [3]. Efforts had been
made previously to address the under-representation of women and minority ethnic groups, and the
overall proportions of these cohorts were found to be similar. In contrast, patients 65 years or older were
dramatically under represented (25% versus 63%, p < 0.001) [3]. Since then a number of policies have
been developed in an attempt to remedy this. As part of our study, we accessed clinicaltrials.gov and we
found that none of the currently active and enrolling phase III clinical trials in advanced gastroesophageal
cancer speci�ed an upper age limit for inclusion. It is encouraging that trials have reduced the explicit
upper age limits and now we must move to focusing on the other barriers that disproportionately exclude
older individuals.

In conclusion, recent years have seen modest improvements in clinical trial protocols, with many no
longer specifying restrictive age criteria. With an ageing population there is a growing need to include
older, frailer patients who are more re�ective of the ‘real world’ oncology patient in clinical trials. We must
advocate for a more inclusive culture and strive to generate the best data and evidence that will allow us
to make informed treatment decisions for our patients.
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  n     (Total n = 66) %

Geographic Location    

Asian 32 48

European 15 23

Worldwide 19 29

Disease Site    

Gastric 56 86

Gastroesophageal Junction 3 5

Oesophageal 6 9

Line of Treatment    

≥1 42 64

≥2 21 32

≥3 3 4

Year of Publication    

1995-2004 7 12

2005-2014 25 38

2015- to date 34 51

Median Age of Participants 62 (Range 18-94)

Upper Age Restriction    

Yes 21 32

No 43 65

Not Speci�ed 2 3

Median Cut Off Age 75 (Range 65-80)

Figures
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Figure 1

Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) Flow Diagram
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Figure 2

Observed ages of study participants (median and range) by year of study start (n = 66 studies; 1986 to
2017)
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Figure 3

Numbers of studies with and without an upper age exclusion
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