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Abstract: Introduction: The feasibility, efficacy and safety of maintenance chemotherapy (MCT) after first-line therapy in
advanced gastric cancer (AGC) remain obscure. This study aims to explore the efficacy and safety of tegafur-gimeracil-oteracil
MCT in stage IV GC. Methods: Seventeen patients with stage IV GC had been involved in this study from the Department of
Oncology of Changhai Hospital from January 1%, 2017 to August 31*, 2021. After 6-8 cycles of first-line chemotherapy with
SOX (tegafur-gimeracil-oteracil combined with oxaliplatin) or DS (docetaxel combined with tegafur-gimeracil-oteracil) MCT
was administered with tegafur-gimeracil-oteracil which continued until disease progression or intolerable adverse effects or
death. The PFS, OS, DCR and adverse effects were analyzed. Results: Among 17 patients with stage [V GC, 11 patients received
prior SOX-based first-line therapy, 6 patients with TS regimen. The best curative effect of first-line therapy were CR in 1 case,
PR in 2 and SD in 14. DCR was 87.5% after tegafur-gimeracil-oteracil MCT, and the median PFS was 13.5 months, the median
OS was 23 months. The main adverse effects of tegafur-gimeracil-oteracil MCT were grade 1-3 hematologic and grade 1 fatigue,
gastrointestinal symptoms. There were no treatment-related deaths or toxic effects of grade 4.
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Oncology Surgery Union [5], it was suggested that stage IV
GC contributed 9.7% in Chinese GC patients. And the median
PFS and OS were 4 months and 11 months [6].

Palliative chemotherapy, targeted and immune therapy
were currently the mainstays for stage IV GC referring to the
recommendations of NCCN and CSCO GC guidelines.
However, the effect of first-line regimen was still not
satisfactory, the median PFS, OS and 5-year survival rate were
only 7.5 months, 13 months and 24% [7, 8]. Moreover, on

13.4%, respectively [3, 4]. Due to a lack of early symptoms account of rapid development of drug resistance, disease

and low screening rate in general, the proportion of AGC in progression often occurs after a median Of. 4-6 cycles (_)f
China remains in a high level. According to the chemotherapy [9]. The response of first-line therapy is

epidemiological data of the Chinese Gastrointestinal significantly associated with overall prognosis in AGC.
Therefore, how to optimize the effect of first-line therapy is

1. Introduction

Gastric cancer (GC) is one of the most common malignant
tumors in the world, which is more severe in China. In 2020,
there was 480,000 new cases of GC in China, leading to a
mortality of 370,000, which accounted for 48% worldwide [1].
As an extremely malignant tumor, the prognosis of GC was
directly associated with tumor stage [2]. The 5-year survival
rates of stage I-IV GC were about 86.7%, 73.2%, 44.3%, and
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catching more and more attention.

MCT after first-line treatment is well established in other
tumor types such as lung cancer, breast cancer and colorectal
cancer [10-14]. Still there is no consensus or evidence-based
medicine of MCT in AGC. Exploring the regimen, efficacy
and safety of MCT in AGC is helpful to optimize the effect of

first-line chemotherapy, even more to modify the standard
strategy in AGC treatment. For our previous clinical practices,
we have tried to apply tegafur-gimeracil-oteracil MCT after
first-line induction for stage IV GC patients. Here we reported
our findings as follows.

Figure 1. Flow chart of 17 included cases with tegafur-gimeracil-oteracil.

2. Materials and Methods
2.1. Patient Eligibility

The study included 22 patients with stage [V GC who had
been receiving MCT in Shanghai Changhai Hospital from
January 1%, 2017 to August 31%, 2021. All patients were
confirmed to be stage IV GC by pathological and imaging
examinations. Among them, 17 patients after disease control
(CR+PR+SD) were included in this study, who received
tegafur-gimeracil-oteracil MCT after the first-line standard
chemotherapy. The procedure for selecting subjects for
enrollment were displayed in the following flow chart (shown
in Figure 1). All cases included in this study meet the
following conditions: pathologically diagnosed stage IV GC;
being measurable or evaluable lesions; expected survival time
> 12 weeks; Eastern cooperative oncology group performance
status (ECOG PS) score < 2; no other significant impact on
survival apart from AGC.

2.2. First-line Therapy

2.2.1. Standard First-line Chemotherapy Regimens

SOX: Oxaliplatin 130mg/m’ v di,
tegafur-gimeracil-oteracil 40mg/m” po bid d1-14. Each cycle
is repeated on day 22.

TS: Docetaxel 75mg/m” iv dl, tegafur-gimeracil-oteracil
40mg/m’ po bid d1-14. Each cycle is repeated on day 22.

In addition, trastuzumab is combined in patients with
Human epidermal growth factor receptor-2 (HER2) positive
GC. The initial loading dose is 8mg/kg, followed by 6 mg/kg.
Each cycle is repeated on day 22. The first infusion time is
about 90 minutes. If the patient is well tolerated during the
first time, the subsequent infusion can be 30-60 minutes. If
there is a delay or interruption in the treatment process, the
maintenance dose can be used directly if the delay time is less
than 1 week, and the loading dose should be re-introduced if
the delay period is more than 1 week.

Nivolumab is combined if HER2 overexpression negative
with PD L1 CPS> 5 according to NCCN Guidelines Version
4.2021 for GC. The dosage is applied as 3mg/kg iv 60 min.
Each cycle is repeated on day 15.

2.2.2. MCT Regimens

Tegafur-gimeracil-oteracil 40mg/m® po bid d1-14. Each
cycle is repeated on day 22. One patient with HER2 positive
combined with trastuzumab. And 1 case combined with
nivolumab considering NCCN GC guidelines and the patient’s
strong willingness.

2.3. Evaluation Criteria and Follow-up

The 17 patients in the study were comprehensively assessed
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to achieve disease control after 6-8 cycles of standard first-line
chemotherapy, and then tegafur-gimeracil-oteracil MCT was
administered. In order to evaluate the efficacy and safety
during MCT, regular blood tests were tested to reflect
hematological adverse effects, CT or MRI and other imaging
methods to specify the size of the lesion. The frequency of
follow-up for patients was approximately every 3 months,
adopting ways of inpatient, outpatient, and telephone. The
deadline for follow-up was August 31%, 2021.

Response Evaluation Criteria in Solid Tumors (RECIST 1.1)
was used to evaluate the efficacy. The results could be
signified as the following four parts. Complete remission (CR)
referred to that all target lesions disappear, and the short
diameter of all pathological lymph nodes was reduced to
<10mm. Partial remission (PR) meant that the sum of target
lesion diameters was reduced by at least 30% from the
baseline level. Disease control (SD) denoted the situation
between PR and PD. Disease progression (PD) represents the
minimum value of the sum of the diameters of all target

3. Results

3.1. Patients’ Clinicopathological Characteristics

lesions measured during the entire treatment process increased
by at least 20%, or one or more new lesions should appear.
The disease control rate (DCR) was the percentage of
PR+SD patients in the total patients. PFS was the
progression-free survival time. OS was the overall survival
time. The assessment of the adverse effect of MCT was strictly
in accordance with the National Cancer Institute Common
Toxicity Criteria version 3.0, grouping into grade [ to IV.

2.4. Data Analysis

Characteristic statistics were collected and sorted in
Microsoft Excel. The flow chart was drawn using Microsoft
Office Visio. Non-normally distributed data is represented by
median, and countable data is represented by proportion (%)
when appropriate. PFS and OS were estimated using the
Kaplan-Meier survival analysis and Log-rank test. All
statistical analyses were performed in SPSS software (version
13.0), including figure drawing.

Table 1. Characteristics of patients included in this study (N=17).

Characteristics Cases (%)
Age (year)

Median 56

Range 28-69
Gender

Male 8 (47.1%)
Female 9 (52.9%)
Differentiation types

Signet ring cell carcinoma 1 (5.9%)
Poorly differentiated 7 (41.2%)
Moderate to poorly differentiated 2 (11.8%)
Moderate differentiation 3 (17.6%)
Unknown 4 (23.5%)
Sites of metastasis

Pelvic (including ovary and omentum) 14 (82.3%)
Liver, lymph nodes 2 (11.8%)
Bone 1 (5.9%)
Surgery or not

No surgery 2 (11.8%)
Exploratory biopsy 6 (35.3%)
Palliative radical surgery 9 (52.9%)

Maintenance therapy regimen
tegafur-gimeracil-oteracil

15 (88.2%)

tegafur-gimeracil-oteracil + trastuzumab 1 (5.9%)
tegafur-gimeracil-oteracil + nivolumab 1 (5.9%)

This study included 17 patients with stage IV GC who
underwent tegafur-gimeracil-oteracil MCT in the Oncology
Department of Shanghai Changhai Hospital from January 1*,
2017 to August 31*, 2021. The final follow-up time is August
31%, 2021. Baseline of patients’ demographics and disease
characteristics is shown in Table 1.

Among the 17 patients with stage IV GC in MCT, there
were eight men and nine women. The median age is 56 years
old (P25=44, P75=63.5). According to the degree of
pathological differentiation, one case was signet ring cell

carcinoma, seven cases were poorly differentiated, two cases
were moderate-poorly differentiated, three cases were
moderate differentiated, and four cases were unknown. 82.3%
of the enrolled stage IV GC patients had pelvic metastasis,
including ovarian and omental metastasis. Six patients
underwent exploratory abdominal surgery, nine patients
underwent palliative radical surgery, and two patients received
conservative medical treatment throughout the course. The
main MCT drug was tegafur-gimeracil-oteracil, of which one
case combined with trastuzumab targeted therapy for
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HER2-positive, and also 1 case combined immunotherapy
with nivolumab.

3.2. Efficacy

All 17 patients received tegafur-gimeracil-oteracil MCT
after standard first-line treatment for stage IV GC. After
follow-up, the standard first-line chemotherapy curative effect
was one case with CR (5.9%), two cases (11.8%) with PR and
fourteen cases (82.3%) with SD. One patient who achieved
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CR in first-line chemotherapy was evaluated as continued CR
during tegafur-gimeracil-oteracil MCT + nivolumab MCT.
And the other 15 patients with standard treatment reaching PR
or SD remain SD as the best efficacy in MCT process. As for
the MCT, 17 patients received 2 to 32 cycles (median 8 cycles),
the median PFS was 13.5 months, and the median OS was 23
months. The survival curves of PFS and OS of 17 patients
were drawn (shown in Figure 2).
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Figure 2. PFS and OS survival curves of the 17 patients.

Two patients were in PD at the first assessment of MCT and
entered second-line chemotherapy. The DCR of MCT was
88.2%. Totally five cases died with the median OS of 11.3
months. All died cases were poorly differentiated and
accompanied with abdominal metastasis. Twelve patients
survived long-term until the final follow-up. Among them,
two  patients  discontinued  taking  drugs  after
tegafur-gimeracil-oteracil MCT for 2 years, and were verified
to be in the condition of SD during regular evaluation. One
case was a 55-year-old female with liver metastasis, and one
case was a 67-year-old male with abdominal metastasis, both
the two patients had normal blood tumor markers during the
whole treatment process. Another good-ending case was a
68-year-old male with peritoneal metastasis, whose curative
effect reached CR after first-line chemotherapy. So far, he has
been applied with tegafur-gimeracil-oteracil combined with
nivolumab as MCT for 8 months, and his condition is stable

under regular examination.
3.3. Safety

Our study found that the most common adverse effect during
MCT was hematologic, especially from grade 1 to 2, since four
patients had leukopenia and thrombocytopenia. Two patients
developed fatigue during MCT and one case had
gastrointestinal symptoms of mild nausea, vomiting, and
diarrhea. And one patient with  MCT of
tegafur-gimeracil-oteracil  combined  with  trastuzumab
developed grade I bilirubin elevation and grade III leukopenia.
Fortunately, these adverse effects could be cured spontaneously
during the intermittent period or be relieved after supportive
handling. No grade IV adverse effects and treatment-related
deaths occurred during MCT. The detailed safety assessment of
tegafur-gimeracil-oteracil MCT is exhibited in Table 2.

Table 2. Toxicity for 17 assessable patients with tegafur-gimeracil-oteracil.

.. Cases .
Toxicity Grade 1 Grade 2 Grade 3 Grade 4 No. patients (%)
Hematologic 2 2 1 0 5(29.4%)
Fatigue 2 0 0 0 2 (11.8%)
Nausea, Vomiting, Diarrhea 1 0 0 0 1(5.9%)
Bilirubin damage 1 0 0 0 1(5.9%)
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4. Discussion

There is no definitive conclusion on the feasibility,
efficacy and safety of the best regimen in MCT after the
first-line standard treatment of AGC. A research conducted
by Chen et al. reported that the median PFS and OS of
patients with supportive treatment after first-line
chemotherapy for AGC were 6.8 months and 11.7 months
respectively [15]. In a randomized controlled study of 121
patients, the median PFS and OS of patients in the
continuous chemotherapy group after standard first-line
chemotherapy were 10.5 months and 22.6 months, while the
median PFS and OS of patients in the observation group who
stopped chemotherapy was 7.2 months and 22.7 months [16].
In our study, patients with stage IV GC received
tegafur-gimeracil-oteracil MCT after disease control from
standard first-line chemotherapy of SOX or TS regimens.
The median PFS and median OS for them is 13.5 months and
23 months, which are longer than other previous studies.

Researches by predecessors have showed that
tegafur-gimeracil-oteracil has adverse effects such as
neutropenia, thrombocytopenia, anemia, and oral mucositis
[17]. Japanese scholars have also found that
tegafur-gimeracil-oteracil could cause anorexia, anemia, and
fatigue in adjuvant treatment during perioperative period [18].
In our study, we observed 17 tegafur-gimeracil-oteracil MCT
patients of AGC, and the main toxic effects were grade 1-3
hematologic, grade 1 bilirubin damage, mild gastrointestinal
reactions and fatigue. These adverse effects could be relieved
after intermittent or after supportive measures. Our results
indicated that adverse effect of tegafur-gimeracil-oteracil in
MCT of AGC could be well tolerated.

However, our study has some limitations. Firstly, it is a
single-center retrospective study without a control group.
Therefore, multi-center studies are needed to replicate and
validate our findings. Secondly, the number of patients
enrolled in the group is indeed small. In the near future, we
plan to expand the sample size for more evidence.

5. Conclusion

In summary, our study preliminarily suggests that MCT
is likely to be a feasible strategy for AGC. Moreover,
tegafur-gimeracil-oteracil was proved to have good
efficacy and safety in MCT of stage IV GC, while
obtaining longer PFS and OS. These results have
promising evidence on measurements taken in treating
AGC. Since this study is retrospective and the scale of
patients enrolled is small, it is worthy of a prospective
study with a larger sample in the future. In the actual
clinical time, the choice of MCT needs to consider the
patient's condition, physical function, drug tolerance,
expectations for the quality of life, and economic status.
Individualized treatment of GC can not only prolong the
survival time of patients, but also improve the quality of
life of patients and bring huge benefits.
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