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Obijective: To explore the efficacy and safety of neoadjuvant chemotherapy in the doublet
and triplet regimens of locally advanced gastric cancer.

Patients and Methods: A retrospective analysis was conducted on 162 patients with
gastric cancer who received neoadjuvant chemotherapy, including 74 patients receiving
doublet regimen (fluorouracil/platinum) and 88 patients receiving triplet regimen (fluorour-
acil/platinum/Taxol). Patients in both groups received neoadjuvant chemotherapy for two
cycles, and underwent surgical resection 4 weeks after the end of chemotherapy.

Results: The total clinical remission rate was 68.6% (105/153), the phase-down rate was
46.4% (71/153), and the pathological response rate was 59.9% (97/162). In the doublet and
triplet regimen, the clinical remission rate was 65.7% (44/67) and 70.9% (61/86) (P = 0.708),
the descending period rate was 41.8% (28/67) and 50.0% (43/86) (P = 0.485), and the
pathological response rate was 51.4% (38/74) and 67.0% (59/88) (P = 0.190). The median
disease-free survival (DFS) and overall survival (OS) of 162 patients were 36.0 and 58.5
months. In the doublet and triplet regimen, the median DFS was 38.0 and 34.0 months (P =
0.377), and the median OS was 59.0 and 56.5 months (P = 0.256). The side effects of the
doublet group were significantly lower than those of the triplet group, with leucopenia rate of
45.9% (34/74) and 62.5% (55/88) (P = 0.035); thrombocytopenia rate of 18.9% (14/74) and
35.2% (31/88) (P = 0.021); nausea rate of 45.9% (34/74) and 64.8% (57/88) (P = 0.016), and
diarrhea rate of 1.4% (1/74) and 9.1% (8/88) (P = 0.032).

Conclusion: Neoadjuvant chemotherapy is safe and effective for locally advanced gastric
cancer. The clinical efficacy of neoadjuvant chemotherapy in the doublet group and the
triplet group is equivalent, and the doublet group has better safety and tolerance.
Keywords: locally advanced gastric cancer, neoadjuvant chemotherapy, doublet regimen,
triplet regimen, prognosis

Introduction

In 2018, there were 1,033,701 new gastric cancer cases and 782,685 deaths.!
Gastric cancer is one of the cancers with the highest incidence of digestive tract
cancer in China. It lacks typical clinical symptoms at the early stage. Nearly two
thirds of the patients were diagnosed as in the advanced stage.” Even with surgery
and S-1 combined chemotherapy, the prognosis of locally advanced gastric cancer
is still unsatisfactory.>* At present, the standard treatment of local advanced
gastric cancer is preoperative chemotherapy, surgery, adjuvant chemotherapy and
postoperative radiotherapy after surgery.”’ Complete resection is the key to the
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treatment of local gastric cancer.® Preoperative neoadju-
vant chemotherapy can kill cancer cells, reduce tumor
volume, and create conditions for radical surgical
resection.” '’ Neoadjuvant chemotherapy is an effective
method to improve the survival rate of resectable gastric
cancer. Compared with postoperative chemotherapy,
neoadjuvant chemotherapy which can expand surgery
has certain theoretical significance.'' Doublet and triplet
regimens are promising regimens of neoadjuvant
chemotherapy.'>'* Taxol is one of the key drugs for
locally advanced gastric cancer. On the basis of these
previous studies, it is still controversial as to which of
doublet and triplet regimens of neoadjuvant chemother-
apy is better. In this study, we retrospectively compared
the clinical efficacy, safety and prognosis analysis of
locally advanced gastric cancer with doublet and triplet

regimens.

Patients and Methods

Specimens Collection
One hundred and sixty-two gastric cancer patients who
received preoperative neoadjuvant chemotherapy in

Jiangsu cancer hospital from January 2011 to
December 2013 were collected. The clinical baseline data
are shown in Table 1. The median age was 56.0 years old
in 119 males and 43 females. All cases were confirmed as
gastric adenocarcinoma by histopathology. After neoadju-
vant chemotherapy and preoperative staging performed
according to the 8th AJCC stage by CT, B-ultrasound,
GI and other imaging examinations, all cases were locally
advanced gastric cancer (T3-4aN0-3). All trial participants
signed the informed consent agreement before participat-
ing in the study. The clinical trial was approved by the
clinical research ethics committee of the Jiangsu Cancer
Hospital and was conducted in accordance with the

Declaration of Helsinki.

Chemotherapy Regimen

All 162 patients received neoadjuvant chemotherapy.
Among them, 74 patients received the doublet regimen
with 34 patients receiving tegafur combined oxaliplatin
and 40 patients receiving capecitabine combined oxalipla-
tin; 88 patients received the triplet regimen with 34
patients receiving tegafur and oxaliplatin in combination
with docetaxel and 54 patients receiving capecitabine and

oxaliplatin in combination with docetaxel.

Efficacy Evaluation

Before and after neoadjuvant chemotherapy, RECIST 1.1
was used to evaluate the efficacy as follows: complete
response (CR): all tumor lesions disappeared and remained
for 4 weeks; partial response (PR): it was used to reduce
the sum of target lesion diameter by at least 30% com-
pared with the baseline level; disease progression (PD):
the patient has a new lesion or a lesion with larger dia-
meter after treatment; stable disease (SD): it was between
PR and PD.

The Evaluation of the Pathological

Response

After radical gastrectomy, according to the relationship
between the degree of tumor necrosis or disappearance
and the total number of tumors, the chemotherapy
response was divided into 0-3 grades. In the case of no
degeneration, the surgical specimens were evaluated as
grade 0; in the case of intratumoral necrosis, when the
degeneration area was less than one third of the tumor, as
grade la; when the degeneration area was more than one-
third and less than two-thirds, as grade 1b; when the
degeneration area was more than two-thirds but less than
90%, as grade 2a; when the degenerative area was more
than 90% but less than 100%, as grade 2b; in the case of
grade 3, there was no residual tumor.

Statistical Analysis

All data were analyzed and processed by SPSS 24.0 soft-
ware. t-test was used for comparison of measurement data,
chi-square test was used for counting data, and Kaplan
Meier method was used for survival analysis to draw
survival curve. All p values were two-sided. Difference
was considered statistically significant (P < 0.05).

Results
Clinical Efficacy

Among the 162 patients with neoadjuvant chemotherapy, 7
cases in the doublet regimen group and 2 cases in the
triplet regimen group did not receive CT examination in
Jiangsu cancer hospital before chemotherapy, so they were
not included in the clinical efficacy evaluation. Among the
rest 153 patients, 105 (68.6%), 34 (22.2%) and 14 (9.2%)
cases received neoadjuvant chemotherapy, SD and PD,
respectively. Among 67 cases in doublet regimen group,
44, 17 and 6 cases, respectively, received PR (65.7%), SD
(25.4%) and PD (9.0%) with an objective remission rate of
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Table | Characteristics of Patients Between Doublet and Triplet
Regimens

Clinical Doublet Triplet P
Features Regimen Regimen
Age
<56 35 47 0.438
>56 39 41
Sex
Male 51 68 0.230
Female 23 20
Lauren type
Intestinal type 28 30 0.620
Diffuse type 46 58
Tumor location
Single site 40 52 0519
Multiple site 34 36
cTNM
] 12 12 0.536
1] 50 66
ypTNM
| 9 8 0.770
] 26 36
1l 36 42
1\ 3 2
ypT
TI 7 7 0.337
T2 7 14
T3 20 28
T4 40 35
ypN
NO 25 22 0.387
NI 16 17
N2 16 29
N3 17 20

Notes: Lauren type: according to the histological structure and biological behavior
of gastric cancer, divide gastric cancer into intestinal type and diffuse type. Single
site: only the cardia or gastric body or antrum was invaded. Multiple site: at least
two of the cardia, gastric body and antrum were invaded.

Abbreviations: ¢cTNM, clinical TNM stage before neoadjuvant chemotherapy;
ypTNM, postoperative pathological TNM stage; ypT, postoperative pathological
T stage; ypN, postoperative pathological N stage.

65.7% and disease control rate of 91.0%. Among 86 cases
in triplet regimen group, 61, 17 and 8 cases, respectively,
received PR (70.9%), SD (19.8%) and PD (9.3%) with an
objective remission rate of 70.9% and disease control rate
of 90.7%. There was no statistical difference in objective
remission rate and disease control rate between the two
groups (P = 0.708).

Descending Period Rate

Compared with the clinical stage before neoadjuvant che-
motherapy and the pathological stage after operation, 71
cases (46.4%) got the descending stage. There were 28
patients (41.8%) and 43 patients (50.0%) in the doublet
and triplet groups, respectively. There was no statistical
difference (P = 0.485).

Pathological Response

According to postoperative histopathology, of all the
patients, 35 patients (21.6%) were defined as grade 1, 43
patients (26.5%) grade 2 and 19 patients (11.7%) grade 3.
In the doublet group, 13 cases (17.6%) were defined as
grade 1, 16 cases (21.6%) grade 2 and 9 cases (12.2%)
grade 3. In the triplet group, there were 22 cases (25.0%)
defined as grade 1, 27 cases (30.7%) grade 2 and 10 cases
(11.4%) grade 3. There was no significant difference
between the two groups (P = 0.190).

Survival Analysis

All patients completed the operation. Postoperative fol-
low-up time was until October 31, 2018. Of all patients,
89 cases died (54.9%). The median DFS of all patients was
36.0 months. Of all the patients, the 3-year DFS rate was
50.6%, and the 5-year DFS rate was 42.0%. The median
DFS of doublet and triplet groups was 38.0 and 34.0
months (P = 0.377), the 3-year DFS rate 54.1% and
47.7% (P = 0.422) and the 5-year DFS rate 45.9% and
38.6% (P = 0.348), respectively. The median OS of all
patients was 58.5 months. Of all the patients, the 3-year
OS rate was 62.3%, and the 5-year OS rate was 49.4%.
The median OS of doublet and triplet groups was 59.0 and

100+
80 HR = 0.84 (0.56 - 1.29)
— P=0.377
©
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doublet 74 60 47 40 35 34 24 18 10 1
triplet 88 70 51 42 37 34 17 8 2 2

Figure | Kaplan—Meier estimate of the DFS between doublet and triplet regimens.
Abbreviation: HR, hazard ratio.
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100 (P < 0.001), clinical effect (P < 0.001), CA199 (P <
804 HR = 0.80 ( 0.52 - 1.20) 0.001), histological type (P = 0.048), nerve invasion (P =
S P=0.256 0.024), T stage (P = 0.003), N stage (P = 0.043) and
Z 60 pathological response (P = 0.018) are the factors that affect
% 404 the prognosis of gastric cancer patients (see Table 3). The
s results of Cox multivariate analysis showed that the des-
20+ — doublet regimen cending period rate (P < 0.001) and CA199 (P = 0.038) are
0 _. mpllet reglimen‘ I independent prognostic factors.
0 12 24 36 48 60 72 84 96 108 Months . .
zlgﬁs:eTISkM 69 59 49 42 37 28 20 11 1 Discussion

triplet 88 80 63 52 47 43 19 9 2 2

Figure 2 Kaplan—Meier estimate of OS between doublet and triplet regimens.
Abbreviation: HR, hazard ratio.

56.5 months (P = 0.256), the 3-year OS rate 66.2% and
59.1% (P = 0.351) and the 5-year OS rate 50.0% and
48.9% (P = 0.885), respectively. Figure 1 shows the DFS
of the two groups. Figure 2 shows the OS of the two
groups.

Chemotherapy-Related Toxicities

Table 2 shows the details of neoadjuvant chemotherapy-
related toxicities. Leucopenia rate was 45.9% in the doub-
let group and 62.5% in the triplet group (P = 0.035),
thrombocytopenia rate was 18.9% in the doublet group
and 35.2% in the triplet group (P = 0.021), nausea rate
was 45.9% in the doublet group and 64.8% in the triplet
group (P = 0.016), and diarrhea rate was 1.4% in the
doublet group and 9.1% in the triplet group (P = 0.032).
The toxicity effects in the doublet group were significantly
lower than those in the triplet group.

Analysis of Prognostic Factors
The results of Cox univariate analysi showed that, cTNM
(P = 0.026), ypTNM (P = 0.008), descending period rate

Table 2 Neoadjuvant Chemotherapy-Related Toxicities Between
Doublet and Triplet Regimens

In recent years, neoadjuvant chemotherapy for gastric
cancer has made remarkable progress and has become
one of the comprehensive treatment methods for gastric
cancer. The results of MAGIC study showed that the
5-year OS rate of neoadjuvant chemotherapy group
(36.3%) was significantly higher than that of the operation
alone group (23.0%).” Similar results were obtained in
FNCLCCACCORDO7-FFCD9703. Compared with the
operation alone group, the neoadjuvant chemotherapy
group had a higher 5-year progression-free survival
(PFS) rate (34.0% and 19.0%) and OS rate (38.0% and
24.0%)."> The results of JCOG0405 study in Asia show
that neoadjuvant chemotherapy can improve the 3-year OS
rate (59.0%) and 5-year OS rate (53.0%)."'° Ma et al con-
firmed that neoadjuvant chemotherapy has good efficacy
and safety in the treatment of advanced gastric cancer.'’
A meta-analysis showed that neoadjuvant chemotherapy
combined with surgery significantly reduced mortality in
patients with gastric cancer.'® In this study, the PR rate of
neoadjuvant chemotherapy was 68.6%, the DFS rates of
three and 5 years were 50.6% and 40.2% and the OS rates
of three and 5 years were 62.3% and 49.4%, respectively.
The results were similar to those reported in the literature.

Neoadjuvant chemotherapy mainly refers to the experi-
ence of postoperative and advanced gastric cancer che-
motherapy, and there is no unified standard. Doublet and
triplet regimens are commonly used neoadjuvant che-
motherapy in patients with locally advanced gastric
cancer.'”?* The two chemotherapy regimens are both
effective in gastric cancer treatment, but which of the
two regimens is better is still controversial. In this study,
younger men with earlier clinical stage tended to use the
triplet regimen while older women with later clinical stage
tended to use the doublet regimen. There are also many
studies comparing the two regimens, but the results are
inconsistent. The clinical study of JACCROGC-01 in
Japan confirmed that cisplatin combined with tegio (CS)
is safe, feasible and effective in neoadjuvant chemotherapy

Toxicities Doublet Regimen | Triplet P
(n=74) Regimen
(n=88)
Anemia 44(59.5%) 57(64.8%) 0.487
Leukopenia 34(45.9%) 55(62.5%) 0.035
Neutropenia 33(44.6%) 44(50.0%) 0.493
Thrombocytopenia | 14(18.9%) 31(35.2%) 0.021
Nausea 34(45.9%) 57(64.8%) 0.016
Diarrhea 1(1.4%) 8(9.1%) 0.032
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Table 3 Multivariate Analysis of 162 Patients of Gastric Cancer with Neoadjuvant Chemotherapy

Clinical Features % P HR (95% CI) % P HR (95% CI)
cTNM 4.377 0.026 0.542 (0.316-0.931)

ypTNM 7401 0.008 1.502 (1.114-2.025)

Descending period rate 21.744 <0.001 2.250 (1.611-3.141) 18.985 <0.001 74.563 (16.340-340.254)
Clinical effect 11.989 <0.001 1.823 (1.322-2.515)

CAI99 10.319 <0.001 2.291 (1.442-3.642) 14.535 0.038 4.826 (1.094-21.298)
Histological type 12.661 0.048 0.118 (0.014-0.982)

Nerve invasion 4.972 0.024 1.621 (1.066—2.466)

ypT 10.227 0.003 1.454 (1.138-1.857)

ypN 4.107 0.043 1.203 (1.006—1.438)

Pathological response 5.869 0.018 0.783 (064-0.959)

Abbreviations: cTNM, clinical TNM stage before neoadjuvant chemotherapy; ypTNM, postoperative pathological TNM stage; ypT, postoperative pathological T stage; ypN,

postoperative pathological N stage.

of locally advanced gastric cancer.”> Wang et al found that
in a retrospective study, there was no significant difference
in clinical efficacy between the triplet regimen of DOS and
the doublet regimen of XELOX, but the median PFS and
OS of DOS were significantly better than those of
XELOX.>* A Phase II randomized clinical study showed
that the pathological response and RO resection rate of
DCS were not better than CS, and the incidence of hema-
tological toxicity was higher.”> Al batran et al reported that
in triplet regimen, the incidence of neutropenia and leuko-
penia in grade III or IV was 52.0% and 28.0%, respec-
tively, higher than that in doublet regimen.?® Lorenzen
et al think that although the triplet regimen containing
docetaxel can increase the efficacy, the side effects are
more obvious, and its efficacy advantage will be offset
by the side effects of chemotherapy.?” The results of this
study showed that there was no difference in clinical
remission rate, descending period rate, pathological
response rate, DFS and OS between the doublet regimen
and the triplet regimen, but the incidence of toxic effects
of the doublet regimen was significantly lower than that of
the triplet regimen.

To sum up, neoadjuvant chemotherapy can be used
as one of the important means of comprehensive treat-
ment of local advanced gastric cancer. It is still con-
troversial to use neoadjuvant chemotherapy with
doublet or triplet regimen, which needs to be further
verified by prospective large sample randomized con-
trolled study.
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The authors report no conflicts of interest in this work.
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