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Abstract Aim: To evaluate treatment-related toxicity, treatment compliance, surgical com-
plications and event-free survival (EFS) in older (>70 years) versus younger (<70 years) adults
who underwent perioperative treatment for gastric cancer.

Methods: In the CRITICS trial, 788 patients with resectable gastric cancer were randomised
before start of any treatment and received preoperative chemotherapy (3 cycles of epirubicin,
cisplatin or oxaliplatin and capecitabine), followed by surgery, followed by either postopera-
tive chemotherapy or chemoradiotherapy (45Gy + cisplatin + capecitabine).

Results: 172 (22%) patients were older adults. During preoperative chemotherapy, 131 (77%)
older adults versus 380 (62%) younger adults experienced severe toxicity (p < 0.001); older
adults received significantly lower relative dose intensities (RDIs) for all chemotherapeutic
drugs. Equal proportions of older versus younger adults underwent curative surgery: 137
(80%) versus 499 (81%), with comparable postoperative complications and postoperative mor-
tality. Postoperative therapy after curative surgery started in 87 (64%) older adults versus 391
(78%) younger adults (p < 0.001). Incidence of severe toxicity during postoperative chemo-
therapy was 22 (54%) in older adults versus 113 (59%) in younger adults (p = 0.541); older
adults received significantly lower RDIs for all chemotherapeutic drugs. Severe toxicity rates
for postoperative chemoradiotherapy were 22 (48%) older adults versus 89 (45%) for younger
adults (p = 0.703), with comparable chemotherapy RDIs and radiotherapy dose. Two-year
EFS was 53% for older adults versus 51% for younger adults.

Conclusion: Perioperative treatment compliance, especially in the postoperative phase, was
poorer in older adults compared with younger adults. As comparable proportions of patients
underwent curative surgery, future studies should focus on neo-adjuvant treatment.

Trial registration: ClinicalTrials.gov identifier: NCT00407186. EudraCT number: 2006
—00413032.

© 2020 The Author(s). Published by Elsevier Ltd. This is an open access article under the CC
BY license (http://creativecommons.org/licenses/by/4.0/).

1. Introduction

Gastric cancer is one of the leading causes of cancer-
related deaths worldwide [1]. In the Netherlands, the
incidence of gastric cancer was 8.8 per 100,000 in 2018
[2]. A population-based study from Germany indicated
that among 8601 gastric cancer diagnoses, 59% of the
patients were 70 years or older [3].

Age has a significant influence on treatment choices
in the management of resectable gastric cancer. The
German population-based study included patients with
all stages of gastric cancer; older adults were diagnosed
in a slightly lower stage compared with younger adults,
but they were less frequently operated, and surgery was
less often combined with (neo-)adjuvant treatment [3].
Older adults are generally less fit than younger
patients and may be more prone to experience
treatment-related  toxicity. Several studies have
compared tolerability of treatment in older versus
younger adults with gastric cancer. Results on toxicity
during chemotherapy in patients with locally advanced/
metastatic gastric cancer [4,5] and on postoperative
complication rates [6—9] in patients with resectable
gastro-oesophageal cancer are not uniform. Impor-
tantly, randomised clinical trials have not provided
detailed sub-analyses on older adults with resectable
gastric cancer, hence information on tolerability of these

treatments in older adults who were fit to undergo (neo-)
adjuvant treatment are presently lacking.

Surgical resection is the cornerstone of treatment in
patients with potentially curable gastric cancer [10]. In
the Western world, 5-year overall survival (OS) after
surgery alone is 20—35% [11,12]. Improvement in sur-
vival over surgery alone can be achieved with periop-
erative chemotherapy [13], postoperative chemotherapy
[14,15] or postoperative chemoradiotherapy [11]. These
different approaches have been integrated in multidis-
ciplinary guidelines used over the world.

In the CRITICS trial [16,17], patients were rando-
mised to receive either preoperative chemotherapy and
postoperative chemotherapy or preoperative chemo-
therapy and postoperative chemoradiotherapy. Ac-
cording to intention to treat, no differences in OS and
event-free survival (EFS) were observed. This is an un-
planned post-hoc analysis evaluating older (>70 years)
versus younger (<70 years) adults in all phases of their
perioperative treatment.

2. Material and methods
2.1. Study design and participants

The CRITICS trial was an international, multicentre,
phase IIT study which recruited 788 patients between
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2007 and 2015. The main outcomes were described
previously [16]. Eligible patients had stage Ib-IVa
resectable gastric or gastro-oesophageal
junction adenocarcinoma according to the American
Joint Committee on Cancer, sixth edition, and had
World Health Organisation (WHO) performance status
of 0—1. No upper age limit was applied, and age was not
a stratification factor in this trial. In the current analysis,
we defined patients >70 years at time of randomisation
as older adults.

2.2. Procedures

Patients were treated with three cycles of preoperative
chemotherapy: epirubicin (50 mg/m? on day 1), cisplatin
(60 mg/m? on day 1) or oxaliplatin (130 mg/m? on day
1) and capecitabine (1000 mg/m? twice daily for 14 days
in combination with epirubicin and cisplatin (ECC) or
625 mg/m? twice daily for 21 days in combination with
epirubicin and oxaliplatin [EOC]). Patients were rand-
omised before the start of preoperative treatment be-
tween postoperative chemotherapy (another three cycles
of ECC/EOC) or postoperative chemoradiotherapy,
which consisted of 45 Gy in 25 fractions of 1.8 Gy,
combined with capecitabine (575 mg/m? twice daily on
radiotherapy days) and weekly cisplatin (20 mg/m?).

2.3. Outcomes

Baseline characteristics included age, sex, WHO per-
formance status, Lauren classification, tumour local-
isation, allocated treatment and comorbidity. Toxicities
were recorded according to the National Cancer Insti-
tute Common Toxicity Criteria for Adverse Events
(version 3.0). For both preoperative and postoperative
treatment, we evaluated starting dose, severe toxicity
and treatment compliance for older versus younger
adults. In addition, we reported the proportion of older
versus younger adults who were treated with cisplatin
and oxaliplatin, respectively. For the surgical part of
treatment, we compared intent of surgery, extent of
resection, postoperative complications and post-
operative mortality.

2.4. Statistical analysis

All data were analysed using R statistical software 1386
version 3.5.2/IBM SPSS statistics, version 25. Contin-
uous variables are presented as medians and inter-
quartile ranges (IQRs) and categorical outcomes as
frequencies and percentages. Between group compari-
sons were tested using Mann—Whitney U test for
continuous variables or Fisher exact test for categorical
variables. Threshold for statistical significance was set at

0.05. Relative dose intensities (RDIs) were defined as

dose received (mg) time planned (days) 0 ’
dose planned (mg) time planned+days of delay X 100 A) EFS was
defined as time between randomisation until date of

progression, irresectability during surgery, recurrence or
death, whichever occurred first. OS was defined as time
between randomisation until death from any cause. OS
and EFS were estimated using the Kaplan—Meier
procedure.

3. Results
3.1. Patients

Out of 788 patients, 172 (22%) patients were older
adults, and 616 (78%) were younger adults and had a
median follow-up time of 35 months (IQR 13—56)
versus 37 months (IQR 12—68), respectively
(p = 0.778). Baseline characteristics are presented in
Table 1, and more details on comorbidities are shown in
Table A1l. WHO performance status was slightly better
in younger adults, and comorbidities were more
frequently present in older adults. Tumour localisation
tended to be more distal in older adults (non-signifi-
cant). Detailed information on reasons for drop-out are
shown in Figure Al.

3.2. Preoperative chemotherapy: treatment-related
toxicity and compliance

A total of 781 patients started preoperative therapy.
Median starting dose during the first cycle was not
significantly different (Table A2). More older adults

Table 1
Baseline characteristics for older versus younger adults.

Variable >70 years <70 years p value
(n = 172) (n = 616)
Age (median; range) 73 (70—82) 59 (28—69) <0.001
Sex 0.359
Male 121 (70%) 408 (66%)
Female 51 (30%) 208 (34%)
WHO performance status 0.030
Missing (n = 3)
0 104 (60%) 430 (70%)
1 54 (31%) 155 (25%)
Not performed 14 (8%) 28 (5%)
Lauren classification 0.142
(biopsy)
Intestinal 58 (34%) 195 (32%)
Diffuse 42 (24%) 191 (31%)
Mixed 14 (8%) 28 (5%)
Unknown 58 (34%) 202 (33%)
Tumour localisation 0.433
GE-junction 26 (15%) 109 (18%)
Proximal 30 (17%) 133 (22%)
Middle 58 (34%) 179 (29%)
Distal 58 (34%) 195 (32%)
Allocated postoperative 0.863
treatment
CRT 85 (49%) 310 (50%)
CT 87 (51%) 306 (50%)
Any comorbidity 108 (63%) 261 (42%) <0.001

GE-junction, gastro-oesophageal junction; CRT, chemoradiotherapy;
CT, chemotherapy.
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experienced severe (grade III—V) toxicity than younger
adults: 131 (77%) patients versus 380 (62%) patients
(p < 0.001), respectively (Table 2).

Median RDIs were lower for all chemotherapeutic
drugs in older adults compared with younger adults:
epirubicin  88% (IQR 67—99%) versus 97% (IQR
84—100%) (p < 0.001), cisplatin/oxaliplatin 87% (IQR
66—99%) versus 97% (IQR 87—100%) (p < 0.001), and
capecitabine 82% (IQR 55—95%) versus 93% (81—100%)
(p < 0.001). Older adults were less likely to complete (3
cycles) preoperative treatment: 120 (70%) versus 535
(88%) (p < 0.001). After correcting for age, there was a
significant correlation between presence of comorbid-
ities at baseline and RDI. A total of 237 (59%) patients
without comorbidities received an RDI of >85% for all
chemotherapeutic drugs, compared with 175 (48%) of
patients who had comorbidities at baseline (odds ratio
1.443, 95% confidence interval (CI) 1.077—1.933,
p = 0.014). A total of 30 (18%) older adults received the
oxaliplatin chemotherapy combination compared with
119 (20%) younger adults (p = 0.563). In older adults,

Analyzed (n=395)
+ 85 elderly patients
+ 310 non-elderly patients

RDIs for cisplatin and oxaliplatin, respectively, were
comparable: 87% (IQR 64—99%) for cisplatin versus
87% (IQR 70—100%) for oxaliplatin (p = 0.383).

3.3. Surgery

The majority of patients underwent curative surgery:
137 (80%) older adults versus 499 (81%) younger adults
(p = 0.743). Surgical characteristics are summarised in
Table 3. Older adults more frequently underwent a
subtotal gastrectomy, whereas younger patients more
frequently underwent an oesophagus-cardia resection.
Resection margin, extent of lymph node dissection,
postoperative complication rate and postoperative
mortality were comparable.

3.4. Postoperative therapy
After curative surgery, 87 (64%) older adults and 391

(78%) younger adults started postoperative therapy
(p < 0.001). Reasons for not starting postoperative
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Table 2

Severe (grade 111—V) toxicity during preoperative and postoperative treatment.

Variable Preoperative chemotherapy Postoperative chemotherapy Postoperative chemoradiotherapy
>70 years <70 years p value >70 years <70 years p >70 years <70 years p
(n = 171) (n = 610) (n = 41) (n = 192) value (n = 46) (n = 199) value

Any severe toxicity 131 (77%) 380 (62%) <0.001 22 (54%) 113 (59%) 0.541 22 (48%) 89 (45%) 0.703

Any severe haematological 76 (44%) 206 (34%) 0.012 13 (32%) 68 (35%) 0.720 7 (15%) 15 (8%) 0.147
Anaemia 9 (5%) 15 (2%) 0 (0%) 1 (1%) 0 (0%) 2 (1%)

Neutropenia 61 (36%) 189 (31%) 13 (32%) 66 (34%) 6 (13%) 5 (3%)
Febrile neutropenia 20 (12%) 44 (7%) 0 (0%) 5 (3%) 1 (2%) 4 (2%)
Other 8 (5%) 16 (3%) 0 (0%) 2 (1%) 1 (2%) 6 (3%)

Any severe gastrointestinal 53 (31%) 142 (23%) 0.045 7 (17%) 38 (20%) 0.829 9 (20%) 39 (20%) 1.000

Nausea 24 (14%) 60 (10%) 2 (5%) 25 (13%) 2 (4%) 21 (11%)
Vomiting 18 (11%) 43 (7%) 0 (0%) 10 (5%) 3 (7%) 9 (5%)
Mucositis/stomatitis 11 (6%) 21 (3%) 1 (2%) 5 (3%) 1 (2%) 1 (1%)
Diarrhoea 29 (17%) 73 (12%) 4 (10%) 9 (5%) 2 (4%) 6 (3%)
Other 10 (6%) 36 (6%) 3 (7%) 13 (7%) 4 (9%) 14 (7%)

Any severe vascular 30 (18%) 79 (13%) 0.134 0 (0%) 9 (5%) 0.367 0 (0%) 7 (4%) 0.353
Ischemic event/sudden 12 (7%) 15 (2%) 0 (0%) 3 (2%) 0 (0%) 1 (1%)

death
Thromboembolic event 14 (8%) 51 (8%) 0 (0%) 5 (3%) 0 (0%) 3 (2%)

Other 11 (6%) 16 (3%) 0 (0%) 1 (1%) 0 (0%) 3 (2%)

Any severe constitutional 64 (37%) 146 (24%) <0.001 5 (12%) 46 (24%) 0.144 14 (30%) 51 26%) 0.579
Fatigue 20 (12%) 45 (7%) 3 (7%) 17 (9%) 6 (13%) 21 11%)
Dehydration 16 (9%) 28 (5%) 1 (2%) 2 (1%) 3 (7%) 5 (3%)

Infection with normal 20 (12%) 47 (8%) 0 (0%) 10 (5%) 4 (9%) 10 (5%)
neutrophils
Other 32 (19%) 82 (13%) 2 (5%) 27 (14%) 8 (17%) 31 16%)

Any severe other 43 (25%) 106 (17%) 0.027 3 (7%) 22 (11%) 0.583 4 (9%) 33 17%) 0.235
Pain 8 (5%) 22 (4%) 0 (0%) 11 (6%) 1 (2%) 11 (6%)

Metabolic disorder 22 (13%) 50 (8%) 2 (5%) 4 (2%) 2 (4%) 11 (6%)
Other 14 (8%) 37 (6%) 1 (2%) 10 (5%) 1 (2%) 14 (7%)

All severe toxicities with a percentage >5% (in one or both subgroups) are shown. Patients could have experienced one or more toxicities per
subgroup. Preoperative grade V toxicities occurred in three (2%) older adults and 10 (2%) younger adults. No postoperative grade V toxicity

occurred.

therapy were not significantly different between both
groups: death in 4 (8%) versus 13 (13%) patients,
recurrence in 7 (14%) versus 21 (21%) patients, patient
refusal in 10 (20%) versus 21 (21%) patients, post-
operative complications in 7 (14%) versus 19 (19%) pa-
tients, preoperative toxicity in 13 (27%) versus 17 (17%)
patients, poor condition in 7 (14%) versus 3 (3%) pa-
tients, protocol deviation in 1 (2%) versus 4 (4%) pa-
tients and other reasons in none versus 2 (2%) patients,
in older versus younger adults (p = 0.140).

3.5. Postoperative chemotherapy group: treatment-related
toxicity and compliance

After curative surgery, 41 (64%) older adults and 192
(78%) younger adults started postoperative chemo-
therapy (p = 0.034). Median starting dose during the
first postoperative cycle is displayed in Table A3; most
chemotherapeutics were started at a significantly lower
dose in older adults. Median RDIs during the entire
postoperative chemotherapy were also lower for elderly
patients: epirubicin  73% (59—92%) versus 88%
(66—99%) (p = 0.011), cisplatin/oxaliplatin 66%
(51—88%) versus 88% (66—99%) (p < 0.001) and cape-
citabine 60% (49—79%) versus 81% (57—97%)

(p = 0.002). Postoperatively, 11 (27%) older adults
received the oxaliplatin chemotherapy
combination compared with 40 (21%) younger adults
(p = 0.399). During postoperative chemotherapy in
older adults, there was no difference in RDI for cisplatin
versus oxaliplatin (median for cisplatin was 66% with an
IQR of 50—85%, and the median for oxaliplatin was
67% with an IQR of 45—90% [p = 0.914]).The occur-
rence of severe (grade III—IV) toxicity was not signifi-
cantly different between groups (Table 2). A total of 28
(68%) older and 152 (79%) younger adults completed
postoperative chemotherapy (p = 0.152).

3.6. Postoperative chemoradiotherapy group: treatment-
related toxicity and compliance

After curative surgery, 46 (63%) older and 199 (79%)
younger adults started postoperative chemo-
radiotherapy (p = 0.009). Median RDIs were compa-
rable between groups: cisplatin 97% (78—99%) versus
98% (80—100%) (p = 0.437) and capecitabine 87%
(69—100%) versus 91% (80—100%) (p = 0.249) for older
versus younger adults, respectively. Median radio-
therapy dose was equal in both groups: 45 Gy (IQR 45-
45Gy) (p = 0.126). A total of 22 (48%) older versus 89
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Table 3

Surgical details, postoperative complications and hospital stay (for patients who underwent curative surgery).

Variable >70 years (n = 137) <70 years (n = 499) p value
Surgical resection details Type of resection 0.035
Total gastrectomy 70 (51%) 248 (50%)
Subtotal gastrectomy 61 (45%) 194 (39%)
Oesophagus-cardia resection 6 (4%) 57 (11%)
Margin 0.999
RO 119 (89%) 441 (89%)
R1 14 (11%) 53 (11%)
missing 4 5
Lymph node dissection 0.186
D1 or less 21 (16%) 57 (12%)
D2 or more 111 (84%) 433 (88%)
Postoperative complications General complications 0.669
Yes 41 (30%) 139 (28%)
Missing 2 0
Infectious complications 0.495
Yes 35 (26%) 113 (23%)
Missing 2 0
Surgery-related complications 0.487
Yes 34 (25%) 108 (22%)
Missing 2 0
Postoperative mortality 5 (4%) 9 (2%) 0.195
30-day mortality 5 (4%) 10 (2%) 0.335
Hospital stay in days median (IQR) 12 (9—-15) 11 (9—16) 0.347

General: Cardiovascular, pulmonary, renal and neurological complications. Infectious: abdominal wound, abscess and sepsis. Surgery-related
complications: bleeding, anastomotic leakage, abdominal wound dehiscence, ileus and intestinal necrosis.

(45%) younger adults experienced severe (grade I11-1V)
toxicity (p = 0.703) (Table 2); 35 (76%) older and 167
(84%) older adults completed the 5 weeks of chemo-
radiotherapy (p = 0.204).

3.7. Survival

Two-year OS was 59% (95% CI 52—67%) for older
adults and 61% (95% CI 57—65%) for younger adults.
Two-year EFS was also comparable: 53% (95% CI
47—61%) for older adults compared with 51% (95% CI
47—55%) for younger adults. Fig. 1 shows the
Kaplan—Meier curves for EFS.

4. Discussion

In this post-hoc analysis of the CRITICS trial, patient
compliance of perioperative treatment for resectable
gastric cancer was poorer in older adults compared
with younger adults, especially in the postoperative
phase. To our knowledge, this is the first subgroup
analysis of a randomised trial comparing older adults
to younger adults with gastric cancer in the curative
setting.

The preoperative starting dose of chemotherapy was
comparable for older and younger adults, whereas RDIs
and completion rate were lower for older adults. This
suggests that physicians do not adapt the chemotherapy
dose for older adults on beforehand.

Toxicity during preoperative chemotherapy for
gastric cancer has, to our knowledge, never been

compared for older and younger adults. The only
comparative studies available have been performed in
the palliative setting. An example is a pooled analysis of
eight trials including 367 patients with metastasised
oesophagogastric cancer; 154 (42%) patients were >65
years. Various chemotherapy regimens were used, the
majority of patients were treated with doublet chemo-
therapy. Severe toxicity rates were 73% in older adults
versus 66% in younger adults (p = 0.02) [5]. In contrast,
another pooled analysis included 1080 patients with
metastatic oesophagogastric cancer, who were treated
with fluorouracil-based chemotherapy; the majority of
patients received triplet chemotherapy. No differences in
toxicity rates were observed for older versus younger
adults [4].

The explanation for higher treatment-related toxic-
ities in older adults may (partially) lie in pharmacoki-
netics. For epirubicin, an interaction between age and
clearance has been observed, leading to higher epi-
rubicin serum concentration with increasing age. Plat-
inum chemotherapeutics irreversibly bind to plasma
proteins, free platinum is excreted by the kidneys and
therefore plasma levels are dependent on the patient’s
renal function. No relationship has been confirmed be-
tween age and pharmacokinetics of platinum-based
chemotherapy. However, renal function decreases with
increasing age, and lower creatinine clearance was
significantly associated with platinum maximum con-
centrations. For 5-FU and capecitabine, no relationship
has been established between pharmacokinetics and age
[18].
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Fig. 1. Kaplan—Meier event-free survival (ITT). Interaction be-
tween age and arm was non-significant (p = 0.1). (A) Event-free
survival older adults versus younger adults (ITT). (B) Event-free
survival older adults per arm (ITT). (C) Event-free survival
younger adults per arm (ITT). ITT,intention to treat.

In our study, older adults started at a lower post-
operative chemotherapy dose. Guidelines for dose-
reductions were described in the study protocol. How-
ever, age may play a role in the physician’s choice.
Toxicity and completion rate were not significantly
different during postoperative chemotherapy, which
could be because of lower dose in older adults or
because of patient selection. For postoperative

chemoradiotherapy, older adults were treated with a
comparable chemotherapy and radiotherapy dose
without increased toxicity.

In our study, older adults have less oesophagus-car-
dia resections and more subtotal gastrectomies
compared with younger patients, probably because of
(non-significant) differences in tumour localisation.
Some retrospective studies observed more subtotal gas-
trectomies in older adults, while younger adults under-
went relatively more total gastrectomies [9]. In addition,
some studies described a less extended lymph node
dissection in older [8,9]. Furthermore, there are studies
which showed that the postoperative complication rate,
and the postoperative mortality rate was higher in older
adults [8]. We did not confirm any of these observations
in our analysis. Based on our results, fit older adults
were similarly able to undergo surgical resection for
gastric cancer compared with younger adults, without
increased complication rate and postoperative
mortality.

Older adults more frequently experienced toxicities
and had poorer treatment compliance, which may raise
the question whether all older adults should receive
lowered chemotherapy dose to prevent toxicities.
Recently, the outcomes of a phase III study were pre-
sented at the 2019 ASCO annual meeting. A total of 541
patients with advanced oesophagogastric cancer who
were considered unable to tolerate full doses of the
combination therapy epirubicin, oxaliplatin and cape-
citabine because of age or frailty were enrolled. Patients
were considered fit for a combination of oxaliplatin and
capecitabine and were 1:1:1 randomised between level A
(oxaliplatin 130 mg/m® on day 1 and capecitabine
625 mg/m” on days 1—21, every 21 days), level B (80% of
level A doses) and level C (60% of level A doses). The
preliminary results showed that patients randomised to
the lowest dose experienced less toxicity and had non-
inferior progression-free survival compared with the
patients randomised to level A or level B [19]. Al-Batran
et al. performed a randomised clinical trial specifically
addressing older adults (>65 years) with oesophago-
gastric cancer in the palliative setting. This study
included 143 patients with locally advanced or meta-
static oesophagogastric cancer. Patients were rando-
mised between 5-FU, folinic acid and oxaliplatin with
(FLOT) or without docetaxel (FLO). In the FLOT
group, severe (grade I1I—V) toxicity was more common,
and quality of life was negatively influenced compared
with FLO alone. Although treatment duration and
treatment discontinuation were similar between the two
arms, the addition of docetaxel did not improve
response rates in patients of 70 years or older and pa-
tients with metastatic disease [20].

This analysis expands our insights in fit older adults
with gastric cancer undergoing perioperative therapy
and will help us to make evidence-based treatment
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choices for fit older adults. Although treatment
compliance is poorer in older adults undergoing peri-
operative treatment for gastric cancer, they were not
disadvantaged by this treatment based on OS and EFS.
Therefore, older adults should not be excluded for
multimodality treatment solely based on age. This
conclusion is in line with results as shown in the forest
plot from the MAGIC trial, which indicated similar ef-
ficacy of perioperative chemotherapy in older adults
[13]. It should be noted that the standard perioperative
chemotherapy regimen in Europe has recently been
changed from ECC/EOC to FLOT [21].

Based on the postoperative compliance, a switch to a
complete neo-adjuvant approach [22] was suggested in
the key-publication of the CRITICS trial [16]. As the
postoperative compliance was poorer in older adults, the
switch to an exclusive neo-adjuvant approach would be
even more desirable, whether or not with adapted dose.
Future studies are needed to elaborate the optimal
treatment strategy in (subgroups of) older adults with
gastric cancer. Other factors, such as comorbidities,
should be taken into account in defining an optimal
treatment strategy for older adults.

5. Limitations

The major limitation of this analysis is the selection of fit
older adults. The proportion of older adults (>70 years)
among patients diagnosed with gastric cancer of all
stages is around 60% [3]. It is known that older adults
are usually underrepresented in randomised trials, with
reported proportions between 21 and 26% [13,14,16,23].
For evaluation of the postoperative treatment phase,
they not only had to be eligible for the CRITICS
trial but they also completed preoperative treatment,
underwent resection and started postoperative therapy,
so these patients represent a highly selected subgroup of
older adults with gastric cancer. Another limitation is
that we used comorbidities as a surrogate marker to
present the health status of patients. However, in a
report on older adults, geriatric assessment would have
been helpful, which was unfortunately unavailable in
this analysis. Finally, we have chosen for a break-point
of 70 years to define older adults, which can be seen as
an arbitrary selection. In the literature, no clear break-
point has been described to define older adults. The
break-point of 70 years is in line with the majority of the
literature.
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