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Methods: A post-hoc analysis of the CRITICS-trial, in which patients with resectable GC
were treated with perioperative therapy, was performed. Histopathological characteristics
and survival were evaluated for males and females stratified for histological subtype
(intestinal/diffuse). Additionally, therapy-related toxicity and compliance were compared.
Results: Data from 781 patients (523 males) were available for analyses. Female sex was
associated with a distal tumor localization in intestinal (p =0.014) and diffuse tumors
(p <0.001), and younger age in diffuse GC (p=0.035). In diffuse GC, tumor-positive
resection margins were also more common in females than males (21% vs. 10%;
p = 0.020), specifically at the duodenal margin. During preoperative chemotherapy, severe
toxicity occurred in 327 (63%) males and 184 (71%) females (p = 0.015). Notwithstanding

this, relative dose intensities were not significantly different between sexes.
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1 | BACKGROUND

Gastric cancer (GC) patients suffer from a poor prognosis since they
are usually diagnosed at an advanced stage.! Treatment of this
disease requires a multidisciplinary approach in specialized centers.2®
Currently, patients with resectable gastric cancer are treated
according to a one-size-fits-all all principle. To better tailor GC
treatment to the individual patient and tumor characteristics, it is
important to identify clinically relevant subgroups of patients.

The Lauren classification is widely accepted for the classification of
GC in clinical studies and for this purpose, distinguishes two major
histological subtypes of gastric adenocarcinomas: intestinal-type GC and
diffuse-type GC.* Intestinal-type GC and diffuse-type GC differ with
respect to growth pattern, cellular morphology, and prognosis.* Patients
with diffuse-type GC have worse survival and worse histopathological
response to chemotherapy compared with patients with intestinal-type
GC> In addition, intestinal and diffuse-type GC also have different
molecular profiles, as was first described in the Tumor Cancer Genome
Atlas (TCGA).® Taken together, intestinal and diffuse-type GC are both
clinically and biologically distinct subtypes of GC.

In recent years, it has become clear that the impact of sexual
dimorphism in cancer patients has been underestimated. In several types
of cancer, sex differences have been described with respect to
epidemiology, biology, and treatment-related toxicities.” Males and
females are not evenly affected by gastric cancer, as twothirds of gastric
cancer patients are males.? Diffuse-type GC is more often diagnosed in
females compared to intestinal-type GC and has been associated with
younger age.8? Likewise, female sex has been associated with a younger
age of onset”° and a more distal tumor localization'* in gastric cancer
patients. Only recently, a prolonged survival was reported for females
compared to males with microsatellite instable GC.*?

It has been hypothesized that sex differences in the epidemiology
and histopathology of gastric cancer are multifactorial and include
hormonal, environmental, genetic, and epigenetic factors.'®> Exposure to
estrogens of either ovarian or exogenous origin, for example, has been
associated with decreased risk of GC.}* Furthermore, exposure to
environmental risk factors, including diet patterns, smoking, alcohol
consumption, and exposure to harmful industrial and occupational
environments, have been associated with male sex.'®

In several studies, including patients with hematological and solid
cancers, females experienced more often severe toxicity during

treatment with chemotherapy compared with males.'®"*8 Recently,

Conclusions: Positive distal margin rates were higher in females with diffuse GC,
predominantly at the duodenal site. Females also experience more toxicity, but this
neither impacts dose intensities nor surgical resection rates. Clinicians should be aware of

these different surgical outcomes when treating males and females with GC.

gastric cancer, histopathology, Lauren classification, sex, sex differences

this has been reported in a pooled analysis of four randomized trials,
including patients with advanced esophagogastric cancer treated
with palliative intent. Especially, severe gastrointestinal toxicity
occurred more frequently in females.®

Although the association between the histological subtype of
GC and sex has previously been reported,®’ it remains currently
unclear to what extent these factors are intertwined and to what
extent each contributes to treatment outcomes in patients with
potentially curative resectable gastric cancer. In the intention-to-
treat analysis of the previously published CRITICS study, in which
histology was one of the stratification factors, we have described
survival differences among sexes between patients with resect-
able gastric cancer treated with postoperative chemotherapy
versus chemoradiotherapy. To enhance our understanding of
differences in compliance to treatment, chemotherapy-induced
toxicity, and outcomes between sexes irrespective of histological
subtype, we now present a post-hoc subgroup analysis of the
CRITICS study.

2 | MATERIALS AND METHODS
2.1 | Data acquisition

Patients with resectable GC who participated in the phase lll
open-label CRITICS trial were included in this analysis. In the
CRITICS trial, 788 patients with resectable non-metastatic
adenocarcinoma of the stomach or gastroesophageal junction
(stage Ib-1Va, 6th edition TNM) were upfront randomized to
receive preoperative chemotherapy and D2 surgery followed by
either postoperative chemotherapy or postoperative chemora-
diotherapy.1?2° Randomization was performed with stratification
for histological subtype according to Lauren, tumor localization,
and hospital of inclusion. The methods and main results of the
study have been published.'?2° The CRITICS trial was carried out
in agreement with the declaration of Helsinki. The study was
approved by the Medical Ethical Committee of the Netherlands
Cancer Institute—Antoni van Leeuwenhoek Hospital.

For this post hoc subgroup analysis, histological subtypes
were reviewed by an expert pathologist (NCTvG) on pretreatment
biopsies and resection specimens before this analysis. Tumors

|21

were classified according to Smyth et a as either
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intestinal-type, diffuse-type, mixed type, or other type. In case
the pretreatment biopsy was not available or inconclusive, the
histological subtype determined on the resection specimen was
used for final classification. Tumor regression grade according to
the Mandard classification was also assessed on the resection
specimens. Mixed and other subtype GC were excluded from this
analysis due to limited numbers. TNM stages were retrospec-
tively reviewed and updated to the 8th TNM classification, as

described previously.??

2.2 | Outcomes

Baseline characteristics, surgical characteristics, pathological char-
acteristics, and survival were analyzed separately for each histological
subtype and compared between males and females. It was evaluated
whether allocated treatment was equally distributed between sexes.
Baseline characteristics included age, World Health Organization
(WHO) performance status, and tumor localization. In the CRITICS
trial, toxicities were prospectively collected and scored according to
the National Cancer Institute Common Toxicity Criteria for Adverse
Events (CTCAE; version 3.0). Pre- and postoperative severe toxicities
(grade 3-5) and relative dose intensities (RDI's) were compared

between males and females and stratified by histological subtype.
dose received (mg) x
dose planned  (mg)

x 100%. The following surgical character-

Relative dose intensity was defined as

time planned (days)
time planned (days) + days of delay

istics were available and compared between sexes: potentially

curative surgery rates, type of gastric resection, and extent of
resection (RO or R1). Survival analyses were performed comparing
outcomes by (1) histological subtype, (2) sex, and (3) sex stratified by
histological subtype. In addition, we compared outcomes per
treatment arm (for the intention-to-treat population) stratified by

sex and histological tumor type.

2.3 | Statistical analysis

Potential differences between sexes stratified by histological subtype
were tested using Mann-Whitney U test for continuous variables and
chi-square test or Fisher-exact test for categorical variables. We
conducted a post hoc subgroup analysis for exploratory purposes,
therefore, no adjustments for multiplicity were performed. The
threshold for statistical significance was set at p<0.05. Overall
survival (OS) was defined as time from randomization in the CRITICS
trial until death or censored at the time of the last follow-up.
Recurrence-free survival (RFS) was defined as the time from
randomization until progression or recurrence of disease or censored
at the time of last follow-up. Survival was estimated using the
Kaplan-Meier method, and groups were compared using the Log-
rank test. Kaplan-Meier curves were ended if less than 10% of
patients were at risk. All analyses were performed using R software

version 4.0.3.

3 | RESULTS
3.1 | Data availability

Figure 1 shows a flowchart of the study. A total of 781 patients
started preoperative chemotherapy and were evaluated for treat-
ment compliance and toxicity, including 523 males and 258 females.
Histological GC tumor type was available in 750 (95%) patients,
including 323 (43%) intestinal-type, 333 (44%) diffuse-type, 35 (5%)
mixed type and 59 (8%) other type. Histological tumor type was
determined on biopsy specimens from 613 (82%) patients and on the
resection specimen from 137 (18%) patients. The allocated treatment
arm was equally distributed between males and females for
intestinal-type GC (p = 0.405) and diffuse-type GC (p = 0.503).

3.2 | Baseline characteristics

Baseline characteristics are presented in Table 1. Diffuse-type GC was
more frequently diagnosed in females. The proportion of diffuse-type GC
was 42% in males and 66% in females (p < 0.001). For intestinal-type GC,
age at diagnosis was equally distributed among males and females. For
diffuse-type GC, females were diagnosed at a significantly younger age
than males. Females had more often a distal tumor localization compared

to males for both intestinal and diffuse-type GC.

Patients included in

CRITICS trial
(n=788)
Male Female
(n=520) (n=250)

Started preoperative

chemotherapy No pathology slides

available (n=31)

sle Female ‘
(n=522) (n=258)

Histological subtype
available
(central revision)
(n=750)

| !

Intestinal type GC Diffuse type GC
(n=323) (n=333)

Mixed type GC (n=35)
Other type GC (n=59)

Male Fem. | Mzle ‘ Female
(n=248) [n=7T)| n=184) | (n=140)

FIGURE 1 Flow chart of this study. GC, gastric cancer.
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TABLE 1 Clinicopathological characteristics.

Variable
Baseline
Age
Median (IQR)
WHO PS
Missing
WHO 0
WHO 1
Tumor localization
GEJ
Proximal
Middle
Distal

Variable

Type of resection
Total gastric
Subtotal gastric
Esophagus-cardia

Pathology

R status
Missing
RO
R1

pT stage
pT0
pT1-T2
pT3-T4

pN stage
pNO
pN1
pN2
pN3

Mandard
Missing
TRG 1-2
TRG 3-5

Intestinal-type GC

Diffuse-type GC

of
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Male (n =246)
65 (58-70)
17

164 (72%)
65 (28%)

69 (28%)
59 (24%)
54 (22%)
64 (26%)
Male (n = 206)

95 (46%)
76 (37%)
35 (17%)

1
200 (98%)
5 (2%)

17 (8%)
56 (27%)
133 (65%)

107 (52%)
40 (19%)
37 (18%)
22 (11%)

19
45 (24%)
142 (76%)

Female (n=77)

66 (59-72)

3
54 (73%)
20 (27%)

15 (19%)
11 (14%)
17 (22%)
34 (44%)
Female (n = 66)

24 (36%)
33 (50%)
9 (14%)

64 (97%)
2 (3%)

7 (11%)
26 (39%)
33 (50%)

37 (56%)
10 (15%)
11 (17%)
8 (12%)

7
17 (29%)
42 (71%)

p-Value

0.274

0.821

0.014

p-Value
0.167

0.679

0.104

0.850

0.464

Male (n = 184)
60 (52-67)
5

136 (76%)
43 (24%)

24 (13%)
43 (23%)
58 (32%)
59 (32%)
Male (n = 144)

84 (58%)
54 (38%)
6 (4%)

129 (90%)
15 (10%)

4 (3%)
38 (26%)
102 (71%)

67 (47%)
23 (16%)
26 (18%)
28 (19%)

12
11 (8%)
121 (92%)

Female (n = 149) p-Value
0.035
57 (48-65)
0.982
11
105 (76%)
33 (24%)
<0.001
4 (3%)
19 (13%)
69 (46%)
57 (38%)

Female (n=110) p-Value

0.285
57 (52%)
51 (46%)
2 (2%)

0.020

87 (79%)
23 (21%)
0.512
1(1%)
33 (30%)
76 (69%)
0.318
56 (51%)
10 (9%)
17 (15%)
27 (25%)
0.077
16
15 (16%)
79 (84%)

Abbreviations: IQR, interquartile range; GEJ, gastro-esophageal junction; TRG, tumor regression grade; WHO PS, World Health Organization Performance Score.

3.3 | Toxicity and treatment compliance

During preoperative chemotherapy, severe toxicity of any kind
occurred more frequently in females (n=184, 71%) compared to
males (n=327, 63%) (p=0.015). The proportion of gastrointestinal,

constitutional, and other types of toxicity was higher in females

(Table 2). These results remained significant after stratification by

histological tumor type, with the exception of constitutional toxicity in

patients with intestinal-type GC (Supporting Information: Table S1).

Postoperatively, severe toxicity of any kind occurred in 94 (56%)
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TABLE 2 Pre- and postoperative grade 3-5 toxicities.

Preoperative CT

Postoperative CT

Postoperative CRT

Variable
Hematological
Grade 0-2
Grade 3-5
Gastrointestinal
Grade 0-2
Grade 3-5
Constitutional
Grade 0-2
Grade 3-5

Vascular
Grade 0-2
Grade 3-5

Other
Grade 0-2
Grade 3-5

Variable

Hematological
Grade 0-2
Grade 3-5

Gastrointestinal
Grade 0-2
Grade 3-5

Constitutional
Grade 0-2
Grade 3-5

Vascular
Grade 0-2
Grade 3-5

Other
Grade 0-2
Grade 3-5

Variable

Hematological
Grade 0-2
Grade 3-5

Gastrointestinal
Grade 0-2
Grade 3-5

Constitutional

Male (n=523)

334 (64%)
189 (36%)

416 (80%)
107 (20%)

396 (76%)
127 (24%)

455 (87%)
68 (13%)

443 (85%)
80 (15%)

Male (n=168)

109 (65%)
59 (35%)

141 (84%)
27 (16%)

134 (80%)
34 (20%)

164 (98%)
4 (2%)

152 (90%)
16 (10%)
Male (n=162)

145 (90%)
17 (10%)

134 (83%)
27 (17%)

Female (nh = 258)

165 (64%)
93 (36%)

170 (66%)
88 (34%)

175 (68%)
83 (32%)

217 (84%)
41 (16%)

189 (73%)
69 (27%)

Female (n = 65)

43 (66%)
22 (34%)

47 (72%)
18 (28%)

48 (74%)
17 (26%)

60 (92%)
5 (8%)

56 (86%)
9 (14%)
Female (n=83)

78 (94%)
5 (6%)

63 (76%)
20 (24%)

p-Value
0.999

<0.001

0.021

0.274

<0.001

p-Value
0.879

0.063

0.378

0.121

0.351

p-Value
0.346

0.235

0.545
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TABLE 2 (Continued)

Grade 0-2 121 (75%) 59 (71%)
Grade 3-5 41 (25%) 24 (29%)

Vascular 0.999
Grade 0-2 157 (97%) 81 (98%)
Grade 3-5 5 (3%) 2 (2%)

Other 0.353
Grade 0-2 140 (86%) 8 (82%)
Grade 3-5 22 (14%) 15 (18%)

Note: Hematological included anemia, leucopenia, neutropenia, lymphocytopenia, febrile neutropenia, and thrombocytopenia. Gastrointestinal included
mucositis/stomatitis, heartburn/dyspepsia, dysphagia, anorexia, nausea/vomiting, diarrhea, constipation, bowel inflammation, and gastrointestinal fistula/
obstruction/perforation. Vascular included cardiac arrhythmia, ischemic event, thromboembolic event, sudden death, and hemorrhage. Constitutional
included weight loss, dehydration, dizziness, fatigue, hypertension, infection without neutropenia, insomnia, mood alteration, and pain. Others included
allergic/dermatological reaction, alopecia, DPD deficiency, dyspnea, genitourinary obstruction, local complication, metabolic disorder, musculoskeletal

disorder, neuro-/ototoxicity, and palmar-plantar.
Abbreviations: CRT, chemoradiotherapy; CT, computed tomography.

males versus 41 (63%) females in the chemotherapy group (p = 0.323)
and in 72 (44%) males versus 39 (47%) females (p =0.705) in the
chemoradiotherapy group.

There were no significant differences in preoperative RDI's of
epirubicin, cisplatin/oxaliplatin or capecitabine between males and
females (Table 3). Postoperatively, overall lower RDI's were observed
in females in the chemotherapy arm, but this was not statistically
significant. In the postoperative chemoradiotherapy group, the
median radiotherapy dose was 45 Gy (IQR 45-45 Gy) in both males
and females (p=0.357). Median RDI for cisplatin during chemor-
adiotherapy was high in both subgroups with a statistically, but not
clinically, significant difference (97% [78%-100%] vs. 99%
[88%-100%]; p = 0.017). Capecitabine RDI was comparable for males
and females (p = 0.825). The RDI's stratified by histological subtype
shows a similar pattern (Supporting Information: Table S2).

Potentially curative surgical resection was performed in 206
(84%) males and 66 (86%) females with intestinal-type GC (p = 1.00)
and in 144 (78%) males and 110 (74%) females with diffuse-type GC
(p =0.195). Postoperative therapy after potentially curative surgical
resection started in 153 (74%) males and 46 (70%) females with
intestinal-type GC (p =0.465) and in 119 (83%) males and 81 (74%)
females with diffuse-type GC (p = 0.082).

3.4 | Histopathological tumor characteristics

Pathological tumor characteristics of resected specimens are dis-
played in Table 1. Females with diffuse-type GC had more often a
tumor-positive resection margin (R1 resection) than males with
diffuse-type GC (21% vs. 10%; p=0.020). This tumor-positive
resection margin often involved the duodenal end: in 65% of females
and in 47% of males with diffuse-type GC. pTN-stages were similar
between males and females with both intestinal-type and diffuse-
type GC. For patients with intestinal-type GC, the pathological

response rate was also similar for males versus females. (Near-)
complete pathological response (TRG 1-2) was less often achieved in
diffuse-type GC, and more outspoken in males with diffuse-type GC
compared with females (8% vs. 16%; p = 0.077).

3.5 | Survival outcomes

The median follow-up time was 7.3 years. As expected, OS was
significantly longer in patients with intestinal-type GC compared with
patients with diffuse-type GC with 5-year OS rate estimates of 51% in
intestinal-type GC and 34% in diffuse-type GC (p < 0.001) (Figure 2A).
There was no significant difference in OS between males and females
(p =0.130) (Figure 2B). In addition, there was no significant difference in
OS within subtypes of GC between males and females (Figure 2C,D).
Figure 3 shows that the allocated treatment arm did not significantly
influence OS on an intention-to-treat basis in all four subgroups.

4 | DISCUSSION

It is known that tumor characteristics of gastric cancer differ between
sexes. In addition, the histological subtype is known to influence clinical
outcomes. However, it is yet unclear whether an interaction exist
between these two variables. As a significant—though unexplained—
interaction between sex and treatment arm existed in the CRITICS
study,?° we here present data on the impact of both histological tumor
type and sex on treatment-related toxicity in combination with
compliance and efficacy of treatment in patients with resectable gastric
cancer. We confirmed previously published reports showing that the
female sex is associated with distal tumor localization in both histological
subtypes and younger age in diffuse-type GC.1*?3 The current study
shows that in both males and females, diffuse-type GC leads to high
rates of tumor-positive resection margins (up to 21%), and that,

85U8017 SUOWILIOD BAIER.D 8|qedt|dde ay) Aq peusenoh afe sa[oie VO ‘8sn Jo se|n. 10} Ariqi8ulUO A8]IM UO (SUOTIPUCD-pUe-SLRIALI0D" A3 1M Afelq U1 |UO//SANL) SUORIPUOD PUe SWe | 3U} 88S *[5202/90/70] o AriqiTauliuo Ao ‘Sa1keid) AiseAIUN WepR AQ #5522 0S[/200T 0T/10p/wW0d A8 | imAeiq Ul Juo//Sdny Wo.j pepeolumod ‘v %202 ‘8606960T



740 Wl LEY Journal

CASPERS ET AL

of
SURGICAL ONCOLOGY.

TABLE 3 Relative dose intensities (RDI).

Preoperative CT Variable
Epirubicin
Missing
RDI (IQR)
Cisplatin/oxaliplatin
Missing
RDI (IQR)
Capecitabine
Missing
RDI (IQR)
Postoperative CT Variable
Epirubicin
Missing
RDI (IQR)
Cisplatin/oxaliplatin
Missing
RDI (IQR)
Capecitabine
Missing
RDI (IQR)
Postoperative CRT Variable
Cisplatin
Missing
RDI (IQR)
Capecitabine
Missing
RDI (IQR)

Male (n=523) Female (n =258) p-Value
0.792
20 11
96% (76-100) 96% (76-100)
0.558
20 11
95% (82-100) 96% (80-100)
0.094
20 11
91% (72-100) 90% (67-100)
Male (n=168) Female (n = 65) p-Value
0.291
7
87% (64-99) 78% (61-98)
0.186
7
87% (65-98) 78% (62-98)
0.347
7
81% (55-94) 73% (51-92)
Males (n=162) Females (n = 83) p-Value
0.017
5 2
97% (78-100) 99% (88-100)
0.825
5 2
87% (76-100) 90% (80-100)

Abbreviations: CRT: chemoradiotherapy; CT, chemotherapy; IQR, interquartile range.

especially in females, the distal resection margin is dominantly involved.
We also confirmed—as previously shown in patients with advanced
esophagogastric cancer and other types of cancer—¢"1824 that female
patients experience more often severe toxicity during chemotherapy
treatment, irrespective of gastric cancer subtype. We now show that
this does, however, not result in significant dose adaptations as the
RDI's between males and females were similar.

Our study confirmed the previously reported more favorable survival
of patients with intestinal-type GC compared to patients with diffuse-
type GC (Figure 2A).>%° Several studies have associated female sex with a
worse long-term survival in patients with gastric cancer.”'%?® These
studies, however, did not take histological subtypes into account. In the
present study, we show that long-term survival was comparable between
males and females after stratification for histological tumor type
(Figure 2B-D). The primary analysis of the CRITICS trial using a univariate

analysis model revealed a better survival in response to perioperative
chemotherapy in male GC patients, whereas female patients showed
better survival in response to the combination of preoperative
chemotherapy and postoperative chemoradiotherapy.’® The present
post-hoc exploratory subgroup analysis confirmed this trend in both
the intestinal and diffuse types of gastric cancer (Figure 3). The results
were not statistically significant, which may be due to the inherent smaller
group sizes. It suggests that the differential response between males and
females according to the different treatment modalities is irrespective of
histological subtype.

As mentioned above, in female patients, gastric cancer is more
frequently localized in the distal stomach, irrespective of the
histological subtype. In this study, we show that female patients
with diffuse-type GC, but not intestinal-type GC, are more often
confronted with a microscopically irradical R1 resection than males.
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FIGURE 2 Overall-survival (A) intestinal versus diffuse-type gastric cancer (GC), (B) males versus females, (C) intestinal-type GC: males

versus females, (D) diffuse-type GC: males versus females.

Whether this can be attributed to the combination of a distal tumor
localization and diffuse histological subtype, or if other factors, such
as differences in tumor biology or surgical techniques between men
and women may contribute, cannot be definitively concluded based
on our data. The vast majority of R1 resections in females involved
the duodenal margin. The use of frozen sections of the duodenal
margin is not common practice in the Netherlands, as Dutch surgeons
generally aim to resect as close to the ampulla as possible. Additional
peroperative diagnostic tests on frozen section margins may
therefore lack surgical consequences since only in rare occasions
an additional pancreaticoduodenectomy will be clinically feasible.
Notwithstanding this, surgeons should, however, anticipate the
increased risk of an R1 resection in female patients with diffuse-
type GC and preoperatively evaluate the patients' fitness to undergo

an extension of the operation to a pancreaticoduodenectomy in the
event of an R1 resection, or refrain from doing so due to the
increased morbidity associated with this procedure. Furthermore,
alternative therapy strategies may help to reduce the R1 rate in the
future. The TOPGEAR and CRITICS-2 trials, for instance, evaluate the
value of preoperative chemoradiotherapy.?”?® The results of these
trials are still awaited and may provide more insight on the effect of
preoperative chemoradiotherapy on RO rate in female patients with
diffuse-type GC.

Besides sex differences in epidemiology and histopathology of
GC, our study also showed that females experience more often
severe toxicity during preoperative chemotherapy treatment, specifi-
cally gastrointestinal, constitutional, and other toxicities such as
palmar-plantar erythrodysesthesia. Similar observations have been
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made in patients with advanced gastric cancer®® and in patients with
other types of cancer.®2429:30 |n the current study, we show that
these toxicities were irrespective of the histological subtype and,
importantly, did not compromise the relative dose intensity of
administered chemotherapeutic agents. Postoperative treatment-
induced toxicities did not vary between males and females. This
may be influenced by dose modifications at the start of postoperative
chemotherapy and by the smaller group sizes. The explanation for
higher toxicity rates in females compared to males might be sought in
differential drug metabolism. For several types of drugs, up to >40%

of sex-related differences in pharmacokinetics have been described
between males and females.3! Several studies have shown that
females have a lower capacity to clear fluorouracil 32734

Our study faces several limitations, of which the most important
is that this is an exploratory, post-hoc subgroup analysis of the
CRITICS trial which is not powered to find differences between males
and females. While our study provides valuable insights into sex
differences in clinicopathological characteristics and treatment
outcomes, irrespective of histological subtype, the observed trends
in survival differences should be confirmed in future studies. Another
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limitation of our study is that the preferred chemotherapy regimen
has shifted from using anthracycline-based treatment, as used in the
CRITICS trial, to taxane-based treatment after the results from the
FLOT4-AIO trial were published.®®> Future research should investi-
gate the potential differences in chemotherapy-related toxicity and
relative dose intensities between men and women treated with

taxane-based chemotherapy regimens.

5 | CONCLUSION

In conclusion, both sex and histological subtypes have an impact on
gastric cancer, its treatment, and outcome. Both intestinal and
diffuse-type tumors are more often localized in the distal stomach in
female patients. Moreover, especially female patients with diffuse-
type GC are at a high risk of more than 20% encountering a
microscopically irradical distal resection margin following resection.
Surgeons should be aware of this phenomenon during preoperative
evaluation and should consider the feasibility of extending the
procedure if necessary before surgery. In addition, toxicity during
preoperative chemotherapy is higher for females but does not seem
to influence relative dose intensities. Pharmacokinetic analyses may
help to optimize the doses of chemotherapeutical agents in females.
Based on these results, we support the notion that males and females
should be considered as distinct groups of patients and emphasize
that clinicians should be aware of these differences in toxicity and

surgical outcomes when treating males and females with GC.
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