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ABSTRACT

Objective Older patients with cancer have traditionally
been under-represented in global clinical trials. There are
no data from India regarding this issue.

Methods and analysis This was a retrospective
analysis done at our institute on interventional studies
conducted between 2003 and 2023 in adult patients with
malignancies. We excluded studies done exclusively in the
paediatric population and observational studies.

Results We included 21894 patients enrolled in 150
interventional trials from the departments of surgical,
medical, and radiation oncology, anaesthesia, and clinical
pharmacology; 110 (73.3%) were investigator initiated.
There were 38 trials (25.3%) in breast cancer (6141
patients, 28%), and 33 (22%) in head and neck cancer
(6975 patients, 31.9%). Studies were predominantly phase
Il (97 trials (64.7%)). Multicentric studies comprised
approximately one-third (48, 32%). The median age of
enrolled patients was 51 years (IQR 43-59). There were
5132 (23.4%) participants aged >60 years, 2678 (12.2%)
>65 years and 1045 (4.8%) >70 years. Data from the
hospital registry revealed that 30% of adult registrations
were >60 years. There was a significant increase in the
proportion of older patients enrolled in clinical trials from
2003 (8%) to 2019 (22%) compared with their proportion
in the hospital registry (stable at 28%—29%); p<0.001.
Conclusion There is a gap between the proportion of
older Indian adults with cancer in the hospital registry and
those enrolled in interventional clinical trials, however,
this gap has shrunk over time. Various factors that limit
the recruitment of this vulnerable cohort like age-specific
eligibility criteria are immediately actionable to make
clinical trials more inclusive.

INTRODUCTION

The government of India has defined an
‘older person’ as someone aged 60 years and
over, as reflected by the retirement age,' and
various programmes such as the National
Program for Health Care of the Elderly®
and the National Pension Scheme.” Other

WHAT IS ALREADY KNOWN ON THIS TOPIC

= Older patients with cancer are traditionally under-
represented in clinical trials globally; no data exist
regarding their representation in interventional
studies in India.

WHAT THIS STUDY ADDS

= In a cohort of 21894 adult patients recruited in in-
terventional clinical trials, 23% were >60 years.

= During the period of the study, 30% of adult patients
registered at our institution were >60 years.

= The proportion of older patients enrolled in clinical
trials significantly increased from 2003 (8%) to
2019 (22%) compared with their proportion in the
hospital registry (stable at 28%—-29%); p<0.001.

HOW THIS STUDY MIGHT AFFECT RESEARCH,
PRACTICE OR POLICY

= Various factors that limit recruitment of this vulner-
able cohort like age-specific eligibility criteria are
immediately actionable to make clinical trials more
inclusive.

institutions in India as well as the National
Cancer Registry Programme also follow this
age cut-off of 60 years.”® This lower age cut-
off used in India to define the geriatric age
group as compared with that used in Western
countries like the USA (65 years, as reflected
by the American Society of Clinical Oncology
guidelines)’ and FEurope (70 vyears, as
reflected by the European Society of Medical
Oncology guidelines)' is primarily based on
the life expectancy of the population. As of
2024, the estimated life expectancy in India
is 72.03 years, whereas it is 79.74 years in the
USA, and 84.38 years in Switzerland.!" The
life expectancy in other Southeast Asian
countries is similar to that in India, and they,
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therefore, follow the same age cut-off to define older
individuals.

India’s current projected population is 1.44billion,’
with approximately 10% of the population aged over 60
years."”” As per data from the National Cancer Registry
Programme of the Indian Council of Medical Research,
46.5% of the cancer cases registered with the 28
population-based cancer registries and 35.4% of the cases
registered with the 98 hospital-based cancer registries
were aged 60 years and over; globally, the proportion of
older adults with cancer has been reported to be 66.3%.”
Thus, although approximately 10% of India’s population
is in the geriatric age group, there is a disproportion-
ately high number of older persons with cancer ranging
between 35% and 46%. This group of older persons with
cancer has traditionally been neglected in terms of both
evaluation and therapy.'* '

Clinical trials serve as the cornerstone of evidence-
based medicine. Our patient management decisions are
based on the results of these clinical trials.'® It is imper-
ative that the patients we routinely see in the clinic are
adequately represented in these trials. Additionally,
enrolmentin a clinical trial is a mechanism for patients to
gain access to new and potentially lifesaving medications,
which may not be widely available. Unfortunately, some
subsets of patients have been less represented than others
in clinical trials. Racial minorities and women have been
found to be under-represented in clinical trials.'” Similar
under-representation has been noted for older persons
with cancer. Various studies from the USA and Canada
have reported that the representation of older persons
with cancer in clinical trials ranges from 22% to 41%."***

High-income countries dominate the clinical research
arena. An analysis of Cochrane reviews and randomised
trials (797 reviews of 12340 trials in 10937306 partici-
pants) done in non-communicable diseases (cardiovas-
cular disorders, cancers, diabetes and chronic respiratory
diseases) reported that 90% of clinical trials and over 80%
of participants were from high-income countries. India,
classified by the World Bank as a lower-middle-income
country (LMIC),” along with other LMICs contributed
4.95% of trials (n=438) and 11.68% of participants.”®
Added to this dearth of clinical trials in LMICs, there is
a complete lack of data on the representation of older
persons with cancer in clinical trials in LMICs. We, there-
fore, performed this study to understand whether older
patients with cancer have been adequately represented in
clinical trials at our centre and whether we could identify
any trend in enrolment over time, as well as any factors
thatimpacted the enrolment of older Indian persons with
cancer in interventional clinical trials.

2

METHODS

General study details

This was a retrospective analysis done at the Tata Memo-
rial Hospital, a tertiary cancer centre in Mumbai, India.
Our hospital is the leading cancer hospital in India, and

we register patients from all over the country. As per our
hospital registry data from 2023, a little over quarter of
the patients registered (27.2%) were from Maharashtra
(excluding Mumbai), and 12.6% were from Mumbai
(Maharashtra). The rest of the cases registered at our
institution were from across India, with the leading states
including West Bengal in East India (16.6%) and Uttar
Pradesh in North India (10.2%).

Patient and public involvement
There was no patient/public involvement in the design,
conduct, reporting or dissemination plans of our research.

Participants

We included participants in interventional clinical studies
that had been done atleast partly at our institute, between
1 January 2003 and 1 May 2023. We excluded observa-
tional studies, and studies done exclusively in the paedi-
atric population (age <18 years).

Aims/objectives

Our primary aim was to evaluate the percentage of older
patients with cancer who were enrolled in interventional
clinical trials at our institute, which we defined as the
number of patients aged 60 years and over, enrolled in
various interventional studies divided by the total number
of patients recruited in interventional clinical trials. Our
secondary endpoints were the proportion of older Indian
patients with cancer enrolled in interventional clinical
trials compared with the overall proportion of older
patients with cancer registered at our centre, the number
of studies that had inclusion or exclusion criteria that
limited the enrolment of older patients on clinical trials,
including an upper age limit of enrolment, performance
status criteria and comorbidities. We also attempted to
study the proportion of trials that included age as a strat-
ification factor. We aimed to establish the relationship of
various factors to clinical trial enrolment of older Indian
patients with cancer, including sex, age, sponsor, treat-
ment modality, treatment intent, centre, randomisation,
age-specific eligibility criteria, age as a stratification factor,
and clinical trial endpoints. Finally, we aimed to assess the
time trend of enrolment of older persons with cancer in
interventional clinical trials over the course of the study.

Study methodology

We contacted the principal investigators of the various
studies and obtained information regarding the total
number of patients enrolled, dates of enrolment, inclu-
sion and exclusion criteria of the studies, individual
participant data (age and sex) and details about the study,
including the name, project number, phase, sponsor, type
of intervention, primary tumour type, randomisation,
stratification, and whether there was any preplanned
age-specific analysis. The rationale to analyse age-based
stratification and preplanned age-specific analysis was
a collective decision of the investigators to explore this
aspect. We thought that this may have indicated more
cognizance/sensitivity to the patient’s age at the time
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of planning the study, and we wondered whether this
may have impacted the enrolment of older patients with
cancer. Data were collected in a Microsoft Excel sheet.
The cut-off selected for older patients was 60 years and
over, as is followed in our geriatric oncology clinic.”’

Statistics

No formal sample size was calculated. We included all
the studies that we were able to obtain information. The
data were analysed in the Statistical Package for the Social
Sciences (IBM, Released 2015. IBM SPSS Statistics for
Windows, V.23.0., IBM).

The primary outcome, that is, the proportion of older
patients with cancer enrolled in interventional clinical
trials was calculated as follows:

Number of patients aged 60 years and over

enrolled in interventional clinical studies

Total number of patients recruited in those studies

To calculate the proportion of older Indian patients
with cancer enrolled in interventional clinical trials
compared with the overall proportion of older patients
with cancer, we calculated what percentage of adults
(aged =18 years) with cancer registered at our hospital
were aged >60 years during the time frame of the study.
We obtained this information from our hospital-based
cancer registry. We compared the proportion of older
adults with cancer enrolled in interventional clinical trials
to the proportion of the total adult patients with cancer
during that time frame. We similarly calculated the
proportion of patients aged 265 years, and 270 years, and
estimated the representation of these cohorts of patients
in interventional clinical trials and then compared them
to the corresponding proportions in the hospital-based
cancer registry. We calculated the number of clinical trials
with stringent eligibility criteria (eg, an upper age limit)
divided by the total number of clinical trials evaluated.
We followed a similar process to calculate the propor-
tion of trials that included age as a stratification factor.
The above endpoints were reported as absolute numbers
and simple percentages. The effects of various factors
on enrolment of older Indian patients with cancer in
interventional clinical trials were tested using univariate
logistic regression analysis, expressed as OR with the 95%
CI and graphically represented as a forest plot. In order to
calculate the time trend of enrolment, we compared the
proportion of patients aged >60 years in clinical trials for
each year to the proportion of these older patients with
cancer in the hospital registry for the same year using
test. A p<0.05 was considered statistically significant.

RESULTS

We included the data of 21894 patients enrolled in 150
interventional clinical trials that were conducted between
September 2003 and April 2023. None of the studies had
been conducted exclusively in older adults, and none had
been conducted in the geriatric oncology clinic. Most of

the multicentric studies were pharma-sponsored global
studies. The details of the trials included are provided in
table 1. The median age of the participants was 51 years
(IQR 43-59). There were 5132 patients (23.4%) who were
260 years, 2678 (12.2%) aged 265 years and 1045 (4.8%)
270 years. Between 2003 and 2022 (excluding 5 years
for which data were not available in the hospital registry,
ie, 2009-2011 and 2015-2016) there were 323 356 adult
patients (aged >18 years) registered at our institution. Of
these, 97002 (30%) were aged 260 years (figure 1).

The distribution of older patients with cancer according
to the primary tumour, both overall and in those enrolled
in clinical trials is depicted in online supplemental figure
1. The greatest differences between the proportion of
patients enrolled in clinical trials as compared with their
occurrence in the hospital registry were for oesophago-
gastric and gynaecological cancers. Interestingly, there
was an excess enrolment of older adults in the uro-
oncological trials, that is, prostate, bladder and kidney
cancers as compared with the proportion in the hospital
registry for those tumours.

In 38 trials (25.3%), the eligibility criteria specified
an upper age limit, which was set at 60 years in one trial
(0.7%), 65 years (8%) in 12, 70 years in 14 (9.3%), 75
years in seven (4.7%) and 80 years in four trials (2.7%).
Eastern Cooperative Oncology Group performance
status of 2 was an exclusion criterion in 38 (25.3%) trials
while 95 (63.3%) trials excluded patients with uncon-
trolled comorbidities. In two trials (1.3%), illiteracy was
an exclusion criterion. The various trials at our institute
were planned and written by different investigators at
different time points and for different malignancies. The
eligibility criteria were decided either by the individual
investigator in the case of investigator-initiated trials or
by a central steering committee in the case of sponsored
trials. The actual eligibility criteria, including the deci-
sion regarding an upper age limit for enrolment, would
have depended on multiple factors including the primary
malignancy, stage of the disease, type of study, therapy
planned, the disease management group, department,
ethics committee and various other factors, including
the discretion and overall philosophy of the planning
committee. This is probably why different age cut-offs for
the upper age limit were decided for various trials.

The proportion of older persons with cancer enrolled
in various types of studies, based on different factors, is
depicted in figure 2. Of the 150 trials included, there were
87 trials (58%) conducted in 10497 patients (47.9%) on
systemic therapy. We broadly divided systemic therapy
into oral (hormonal therapy, oral targeted therapy, oral
chemotherapy; 17 trials (20%)), intravenous cytotoxic
therapy; 57 trials (66%) and intravenous non-cytotoxic
therapy (immunotherapy, targeted therapy; 13 trials
(15%)). The most toxic therapy being administered was
used for classification. For example, a randomised trial
in which oral metronomic chemotherapy was compared
with intravenous chemotherapy was coded as an intra-
venous chemotherapy trial (as enrolled patients would
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Table 1 Details of the trials and the enrolled participants included in the study on representation of older adults with cancer in
interventional clinical trials at our institute
Participants Participants Participants
Number of aged 60 years aged 65 years aged 70 years
Number of participants and over, in and over, in and over, in
Category Subcategory trials (%) (%) number (%) number (%) number (%)
Overall - 150 21894 5132 (23.4) 2678 (12.2) 1045 (4.8)
Treatment Medical oncology 92 (61.3) 9611 (43.9) 2646 (27.5) 1389 (14.5) 551 (5.7)
modality Surgical oncology 31(20.7) 8515 (38.9) 1578 (18.5) 753 (8.8) 221 (2.6)
Radiation oncology 14 (9.3) 2841 (13.0) 674 (23.7) 403 (14.2) 211 (7.4)
Anaesthesia 10 (6.7) 869 (4.0) 215 (24.7) 123 (14.2) 59 (6.8)
Clinical pharmacology 32 58 (0.3) 19 (32.8) 10 (17.2) 3(.2)
Sponsor Investigator initiated 110 (73.3) 20831 (95.1) 4854 (23.3) 2513 (12.1) 971 (4.5)
Pharmaceutical company 40 (26.7) 1063 (4.9) 278 (26.2) 165 (15.5) 74 (7)
Intent of Curative 3 (48.7) 15617 (71.3) 3339 (21.4) 1704 (10.9) 648 (4.2)
therapy Palliative 6 (37.3) 4607 (21.0) 1391 (30.2) 746 (16.2) 305 (6.6)
Not applicable (supportive 1(14.0) 1670 (7.6) 402 (24.1) 228 (13.7) 92 (5.5)
care clinical trial)
Centre Single centre 102 (68) 20382 (93.1) 4525 (22.2) 2276 (11.2) 815 (4)
Multicentric 48 (32) 1512 (6.9) 607 (40.2) 402 (26.6) 230 (15.2)
Phase Phase | (1 .3) 34 (0.2) 9 (26.5) 5(14.7) 1(2.9)
Phase Il 8(12) 975 (4.5) 173 (17.7) 76 (7.8) 24 (2.5)
Phase I 97 (64.7) 17876 (81.7) 4226 (23.6) 2177 (12.2) 851 (4.8)
Phase IV 1(7.3) 153 (0.7) 34 (22.2) 17 (11.1) 7 (4.6)
Not applicable 22 (14.7) 2856 (13.1) 676 (23.7) 400 (14) 160 (5.6)
Sex Male NA 10477 (47.9) 2969 (28.3) 1644 (15.7) 704 (6.7)
Female NA 11417 (52.1) 2163 (18.9) 1034 (9.1) 341 (3)
Primary Breast 38 (25.3) 6141 (28) 1011 (16.5) 474 (7.7) 135 (2.2)
[AAELT Head and neck 22) 6975 (31.9) 1482 (21.2) 771 (11.1) 294 (4.2)
Lung 21 (14) 2443 (11.2) 945 (38.7) 532 (21.8) 239 (9.8)
Oesophagus 8 (5.3) 1830 (8.4) 576 (31.5) 272 (14.9) 83 (4.5)
Stomach 3(2) 455 (2.1) 108 (23.7) 58 (12.8) 23 (5.1)
Hepatopancreaticobiliary 74.7) 270 (1.2) 77 (28.5) 37 (13.7) 4 (5.2)
Male genitourinary (prostate, 4 (2.7) 247 (1.1) 214 (86.6) 184 (74.5) 134 (54.3)
penis)
Kidney 2(1.3) 31 (0.1) 12 (38.7) 6 (19.4) 2 (6.5)
Bladder 1(0.7) 92 (0.4) 50 (54.4) 31 (33.7) 14 (15.2)
Gynaecologic 13 (8.7) 1872 (8.6) 319 (17) 129 (6.9) 34 (1.8)
Glioma 32 252 (1.2) 21 (8.3 8 (3.2 0(0)
Multiple tumours 17 (11.3) 1285 (5.9) 317 (24.7) 176 (13.7) 73 (5.7)

NA, not applicable.

have to be fit for intravenous cytotoxic chemotherapy).
Similarly, studies in which oral medications were added
to standard intravenous chemotherapy were categorised
as intravenous cytotoxic chemotherapy studies. There
was a significantly higher proportion of patients aged =60
years in trials investigating oral therapy (339 of a total of
1101; 34%), compared with intravenous cytotoxic chemo-
therapy (1974 of a total of 8355; 24%) and intravenous

non-cytotoxic anticancer therapy (263 of 1131; 23%);
p<0.001 (figure 3I).

On univariate logistic regression (figure 3), the factors
associated with significantly lower odds of enrolling older
patients with cancer were age-specific eligibility criteria
(OR 0.45;95% CI0.42 to 0.49; p<0.001), female sex of the
participant (OR 0.59; 95% CI 0.55 to 0.63; p<0.001), trials
conducted in the curative setting (OR 0.63; 95% CI 0.58 to
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Proportion of older adults with cancer enrolled
in clinical trials as compared to the proportion
of similar age patients in the hospital registry

100%
90%
80%
70%
60%
50%
40% 30%
30%
20%
10%

0%

23%

60 years and over

65 years and over

12%

18%
I E= o
[ ] -

70 years and over

W Hospital registry M Clinical trials

Figure 1
patients in the hospital registry.

0.68; p<0.001), trials across various treatment intents (eg,
supportive care) (OR 0.73; 95% CI 0.64 to 0.83; p<0.001),
investigator-initiated trials (OR 0.86; 95% CI 0.75 to 0.99;
p=0.033), single-centre studies (OR 0.43; 95% CI 0.38 to
0.47; p<0.001) and the absence of quality of life (QoL) as
a trial endpoint (OR 0.59; 95% CI 0.55 to 0.63; p<0.001).

To assess the time trend of recruitment of older Indian
patients with cancer in interventional clinical trials
(figure 4), we included 9807 patients (44.8%) who had
been recruited in 65 trials (43.3%) between 2003 and
2019, as we had the enrolment dates for these. Although
the proportion of older patients with cancer registered
at our hospital remained relatively stable at 28%—29%
throughout the course of the study, there was a steady
increase in the proportion of older patients recruited,
from 8% in 2003 to 22% in 2019. Comparing the propor-
tion of older patients in clinical trials to the proportion
overall in the hospital registry, there was a significant
increase from the start to the end of the study; p<0.001.
There did not appear to be a significant time trend in the
proportion of interventional clinical trials that had age-
specific exclusion criteria (online supplemental figure 2).

DISCUSSION

We found that although older patients with cancer
comprised approximately one-third of the hospital regis-
trations, they constituted only 23% of the participants in
interventional clinical trials. Thus, there is a gap between
the proportion of older persons with cancer registered
at our hospital and the proportion enrolled in interven-
tional clinical trials, which suggests that the evidence
generated by these trials may or may not be entirely appli-
cable to them. Older persons with cancer constitute a

Proportion of older adults with cancer enrolled in clinical trials as compared with the proportion of similar age

unique demographic with special challenges including
issues with functionality, pharmacodynamics and phar-
macokinetics with resultant dosing and toxicity issues,
organ dysfunction and comorbidities, polypharmacy and
drug interactions. Thus, deciding the optimal treatment
for these vulnerable individuals is difficult and must
be based on robust evidence. Under-representation in
clinical research compounds the challenges in making
appropriate evidence-based treatment decisions for
these patients. Designing clinical trials exclusively for
older patients with cancer would be ideal, however, this
would be impractical and perhaps, impossible to do in all
clinical situations and would involve excessive expense,
manpower and infrastructure. The next best option would
be to include these older patients in general clinical trials
that recruit a broad base of patients. Hearteningly, our
study revealed that the gap between the representation
of older patients with cancer in clinical trials and that in
the overall pool of patients seen in the hospital has been
significantly shrinking over time, despite the fact that
there have not been any formal interventions over the
study period at our institution that could have contributed
to this increase in enrolment. This increase is possibly
attributable to a gradual recognition of the importance of
geriatric oncology resulting from advocacy and a general
increase in knowledge about older patients with cancer
and reflected in the establishment of a dedicated geriatric
oncology clinic at our centre in 2018.%

Various other studies have examined the representation
in clinical research studies of older persons with cancer.
In 2003, Lewis et al reported that 32% of participants in
cooperative group clinical trials sponsored by the National
Cancer Institute between 1997 and 2000 were >65 years,
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Figure 2 Enrolment of older persons with cancer in clinical trials in various age categories, according to various factors:

(A) centres at which the trials were conducted, that is, single centre versus multicentric; (B) trial sponsor: pharmaceutical
company sponsored, versus investigator initiated; (C) intent of therapy: curative, versus palliative, versus not specified
(supportive care, etc); (D) phase of the study (phase | vs Il vs Il vs IV vs others; (E) whether the trial was randomised (yes vs no);
(F) whether survival was the primary endpoint of the study (yes vs no); (G) whether survival was a secondary endpoint (yes vs
no); (H) whether quality of life (QoL) was an endpoint; (I) type of systemic therapy (oral vs intravenous cytotoxic vs intravenous
anticancer medicines other than cytotoxic like immunotherapy and targeted therapy) and (J) age as part of eligibility criteria (yes

VS NO).

as compared with 61% of incident cancer cases in the
American population.”! It is pertinent to note that we
compared the representation of older adults with cancer
in clinical trials to their proportion in our hospital-based
cancer registry. However, data from the National Cancer
Registry of India suggest that approximately 46.5% of
patients with cancer in the population-based cancer regis-
tries and 35.4% in the hospital-based cancer registries
are =60 years, which is relatively similar to the proportion
noted in our hospital registry.” Talarico et al had reported
that 36% of patients enrolled in drug registration trials of
the US Food and Drug Administration (USFDA) between
1995 and 2002 were 265 years, compared with 60% in the
US population.' A follow-up analysis by Singh et al for
new drug approval trials by the USFDA between 2005 and
2013 revealed that hearteningly, 41% of participants were
265 years, compared with 56% in the US population,
possibly suggesting a narrowing of the representation
gap, similar to what was suggested by our study.”* However,

patients aged =70 years continued to be significantly
underrepresented: 24% in USFDA drug registration
trials compared with 42% in the general US population.
In our study, the proportion of patients 270 years was very
low, both in the hospital-based cancer registry (9%), as
well as in the interventional clinical trials (5%). Hutchins
et al reported that 25% of patients enrolled in South-
west Oncology Group (SWOG) treatment trials between
1993 and 1996 were 265 years, compared with 63% in
the US population.”” Unger et al updated the analysis to
include trials from 1997 to 2002 and reported that 31%
of patients enrolled in SWOG trials were aged >65 years,
compared with 61% in the Surveillance, Epidemiology
and End Results (SEER) Programme, again suggesting
that enrolment of older persons with cancer in clinical
trials has increased over time.** All of these studies were
conducted in the USA and therefore used an age cut-off
of 65 years to define the geriatric age group. Comparing
our study results in which we used an age cut-off of 60
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Variable 60 and over Total Odds Ratio P value
Sponsor i (85% Ch

Pharma-sponsored ' 278 (26.2) 1,063 1 (reference)

Investigator-initiated —.— 4854 (23.3) 20,831 0.85 (0.75-0.99) 0.033
Phase

Phase IV 34 (222) 153 1 (reference)

Phase lll — 4226 (23 .6) 17.876 1.08 (0.74-1.59) 0681

Phase Il — 173(17.7) 975 0.75 (0.5-1.14) 0.184

Phase | : 9(26.5) 34 1.26 (0.54-2.95) 0.585
Sex !

Male | 2969(28.3) 10477 1 (reference)

Femals - H 2163(189)  11.417 0.59 (0.55-0.63) <0.001
Intent of therapy i

Palliative i 1391 (30.2) 4807 1 (reference)

Curative +me i 3339(214) 15817 0.63 (0.58-0.68) <0.001

Both (supportive care intervention) cme 402 (24.1) 1670 0.73(0.64-0.83)  <0.001
Age as a stratification factor

Yes H 392 (23.7) 1,651 1 (referenca)

No A A 4625 (23.6) 19,577 0.99 (0.88-1.12) 0.913
Center i

Multicentric | 07 (40.1) 1,512 1 (reference)

Single center L H 4525 (22.2) 20,382 0.43 (0.38-0.47) <0.001
Survival as primary endpoint i

Yes : 3138 (23.8) 13178 1 (reference)

No L2 1] 1992 (22.9) 8707 0.95 (0.88-1.01) 011
QoL as an endpoint

Yes | 3250(27.7) 11721 1 (reference)

No - | 1867 (18.4) 10083 0.59 (0.55-0.63) <0.001
Age limit criteria |

No : 3980 (28) 14203 1 (reference)

Yes - ; 1152 (15) 7691 0.45(0.42-049) <0001

| T T T T T 1
L 05 10 1.5 2.0 2.5 3.0
& Decreased chances of Increased chances of
enrolling older patients enrolling older patients =~ ~—=—=—>

Figure 3 Univariate logistic regression to evaluate the factors that impacted the recruitment of older adults with cancer in

interventional clinical trials.

years to these American studies may seem inappropriate,
however, this was a comparison of enrolment of a geriatric
cohort in two different populations, regardless of the age
cut-off used. In general, it is the physiological age rather
than the chronologic age that determines the geriatric
age cut-off.””* In the absence of studies done in countries
that have used 60 years as the age cut-off, we considered

that this was the best method of comparing the data to
give us an idea regarding the difference in representation
of older patients with cancer in clinical trials conducted
around the world.

We found that several factors impacted the recruit-
ment of older patients with cancer in clinical trials. Some
of these factors were actionable, for example, studies

100%
90%
80%
70%
60%
c
]
5 so%
=3
2
[+
40%
30% 28% 28% 7% 8% 28% 8% 28% 28% 8% 8% =% i
piiy
" A~ - Ei‘"“_ 2%
o -——
20% 17% % 17% 7% % 17% 1 s 1%, 7 & e ja_" '?
.3 —— ——— i — W
. ——-—— s 1j’° - P 12% 12%
0% _ -7 - - ~ e e i
10% e 8% - .,ag, - 8% = * % o B% % B% < m 5%
W o a% e 5?‘ a% e
’ K== pg-=-=="K A -——=
o% o% o 0% 0%~ 0% e e W
0% e e s U e T s s i T S -
2003 2004 2005 2006 2007 2008 2012 2013 2014 2017 2018 2019
Year
—=—60 and over Hospital Registry —=— 65 and over Hospital Registry —— 70 and over Hospital Registry
—#— 60 and over Clinical Trial — = 65 and over Clinical Trial ~ &= 70 and over Clinical Trial

Figure 4 The time trend of the proportion of older adults with cancer enrolled in interventional clinical trials as compared with

the proportion in the hospital registry over time.
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without an upper age limit in the eligibility criteria and
multicentric studies were far more likely to recruit older
persons. This suggests that through some simple methods
(doing away with upper age eligibility criteria) and some
more complex methods (expanding single centre studies
to make them multicentric), it may be possible to make
studies more inclusive and increase the representation of
older persons with cancer in clinical trials. Some factors
that predicted less recruitment of older patients like sex
of the participant (older women with cancer were most
under-represented in clinical trials), curative setting trials
and trials evaluating intravenous systemic therapy were
not immediately actionable, and these would perhaps
require continued advocacy and change in the mindset of
investigators as well as patients. Kimmick et al conducted
a randomised trial to evaluate whether it was possible to
increase the recruitment of older patients in Cancer and
Leukaemia Group B (CALGB) trials through a geriatric
educational intervention. They found that the educa-
tional intervention failed to resultin a significant increase
in enrolment, and they suggested that much more would
need to be done to bring about a change in physician
and patient behaviour.”’ Sedrak et al recently published
a systematic review on barriers to clinical trial participa-
tion of older patients with cancer, and interventions to
improve recruitment.” They characterised the barriers to
participation as system level (stringent eligibility criteria,
language used in the consent form, appropriate trial avail-
ability), provider level (reluctance to enrol older patients
for various reasons, time and personnel constraints, lack
of awareness, etc), patient level (lack of knowledge, trans-
portation issues, time constraints, concerns about efficacy
and toxicity, treatment preferences, financial problems,
emotional issues and lack of self-belief) and caregiver
level (caregiver concerns and caregiver burden). The
authors suggested various methods to increase the trial
participation of older persons with cancer, including
‘geriatricisation of trial design’ (designing trials specifi-
cally for older patients, expanding the trial design and
various other trial design modifications like adaptive
design, prospective cohort, embedded study), measure-
ment of relevant endpoints including QoL (which we also
found to be impactful in our study) and overall treatment
utility, expansion of the trial eligibility criteria, addressing
barriers at the clinical trial site or at the stakeholder level,
designing pragmatic studies and leveraging real-world
data. Recently, Bertagnolli and Singh published a call to
action with various recommendations to eliminate the
under-representation of older patients in cancer clin-
ical trials.”’ By studying the representation and factors
affecting this representation at our institution, we hope to
be taking the first step towards closing this evidence gap.
Implementing any institution-wide change to increase
the representation of older adults with cancer in inter-
ventional clinical trials would be challenging, however,
perhaps the easiest and most feasible would be a mandate
that the IEC questions the requirement for an upper
age limit in the eligibility criteria, as long as the study

intervention is not contraindicated in older adults with
cancer.

Our study was limited by the fact that it was conducted
at a single institution, and therefore, may not be reflec-
tive of the representation of older adults with cancer in
clinical trials across India. For the purpose of this study,
we sent emails to all the investigators from the institution
and requested them to share the data of the studies that
they had conducted; not all the investigators responded.
We included the data of the investigators who responded
and shared their data. We were unable to access the infor-
mation regarding the studies that were not included in
the analysis, or the total number of studies done in the
institution. However, considering the large number of
patients and trials included in the study as well as the fact
that we included the data from multiple primary disease
sites, and from different departments, we consider that
the studies included in our analysis were likely to be repre-
sentative of the overall pool of patients from our insti-
tution. The data from our hospital-based cancer registry
are still in the process of being extracted, and were not
available for 5 years (2009-2011 and 2015-2016). We will
attempt to expand this study and obtain more complete
data in the future. We compared the representation of
older patients with cancer to their proportion in our
hospital-based cancer registry, as we considered this to
be the true denominator. However, other similar studies
have used the proportion of older patients with cancer
in the general population as the denominator. It appears
that the proportion of older patients with cancer in
the Indian population (between 35% and 46%) is only
slightly higher than the proportion registered at our
centre (30%), and therefore, using the denominator of
the proportion in the general population would likely not
have substantially changed the interpretation of our find-
ings. We were able to obtain the dates of recruitment for
little under half of the total cohort, and we used this data
to determine the time trend for enrolment of patients
in clinical trials at our centre. This may have introduced
some bias in the time trend assessment. We found a 7%
gap between the enrolment of older patients with cancer
in interventional clinical trials to the proportion in the
hospital-based cancer registry. Whether the gap between
the proportion registered and the proportion enrolled
truly signifies under-representation would have required
a comparison to similar data from other institutions in
India (which we were unable to find in the published
literature), or a comparison to the enrolment of a
younger cohort of patients, which was beyond the scope
of our study. Unfortunately, an evaluation of the reasons
why the number of older persons with cancer enrolled
at our institute over the past few years has not increased
commensurate with the increase in the number of older
persons in India, was beyond the scope of our study. We
found that pharma-sponsored studies had better repre-
sentation of older patients with cancer than investigator-
initiated studies. Most of the pharma-sponsored studies
were global studies. It was our observation that these
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studies usually did not have an upper age limit in the
eligibility criteria, which is probably the reason for the
better representation of older adults as compared with
investigator-initiated studies. The reason for the differ-
ence in the eligibility criteria between pharma sponsored
and investigator-initiated studies was unclear. It is possible
that sociocultural factors may have influenced enrolment,
especially considering the fact that the lowest representa-
tion of older adults with cancer in interventional clinical
trials was noted in women and for patients with gynaeco-
logical malignancies. However, it was beyond the scope
of our study to characterise these factors. We hope to be
able to investigate this in a more systematic manner in the
future. Although we evaluated the factors that impacted
the representation of older patients with cancer in clin-
ical trials, it was beyond the scope of our study to assess
whether addressing those factors may have resulted in
higher recruitment.

CONCLUSION

There is a gap between the representation of older Indian
adults with cancer in interventional clinical trials, as
compared with their proportion in the hospital registry.
Various factors may affect this underrepresentation,
some of which are actionable and could be modified
to increase recruitment. The representation of older
adults with cancer has significantly increased over time.
Adequate representation of older adults with cancer in
clinical research is a critical factor in deciding the optimal
cancer-directed therapy for this group of vulnerable
individuals.
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