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Abstract

AIM: To investigate the clinical efficacy and toxic ef-
fects of neoadjuvant chemotherapy using docetaxel
combined with oxaliplatin and fluorouracil for treating
stage III/IV gastric cancer.

METHODS: A total of 53 stage IlI/IV gastric cancer
patients were enrolled into the study and treated with
neoadjuvant chemotherapy. Two of the cases were
excluded. The program was as follows: 75 mg/m’
docetaxel and 85 mg/m* oxaliplatin on day 1 and 1500
mg/m? fluorouracil on days 1 to 3 for three weeks.

RESULTS: The tumour changes, postoperative remis-
sion rate, changes in the symptoms and adverse reac-
tions were observed. The overall clinical efficacy (com-
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plete remission + partial remission) of the neoadjuvant
chemotherapy was 62.7%. RO radical resection was
performed on 60.8% of the patients, with a remission
rate (pathological complete response + pathological
subtotal response + pathological partial response) of
74.2%. The Karnofksy score improved in 42 cases. The
toxicity reactions mostly included myelosuppression,
followed by gastrointestinal mucosal lesions, nausea,
vomiting and diarrhoea.

CONCLUSION: Neoadjuvant chemotherapy consisting
of docetaxel combined with oxaliplatin and fluorouracil
is effective for stage II/IV gastric cancer. However, the
treatment is associated with a high incidence of bone
marrow suppression, which should be managed clini-
cally.

© 2014 Baishideng Publishing Group Inc. All rights reserved.
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Core tip: This study analysed the combination of
docetaxel, oxaliplatin and fluorouracil in the neoadju-
vant chemotherapy towards stage III/IV gastric cancer
patients, and observed the changes of tumours after
chemotherapy, as well as the surgical resection rate,
postoperative pathological remission degree, clinical
symptom remission degree and adverse reactions, aim-
ing to verify the effectiveness and safety of this regi-
men in clinical applications.
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INTRODUCTION

Gastric cancer has the second highest mortality rate in
the world, and China has a high incidence of gastric
cancer, with the highest mortality rate among all malig-

nant cancers' . The five-year survival rate after the eatly
radical resection of gastric cancer exceeds 90%. Since
the majority of Chinese patients are diagnosed in the
advanced stage, surgery alone is insufficient for treat-
ment. The overall five-year survival rate is approximately
20%-25%. In recent years, studies on the pathogenesis of
gastric cancer have changed the treatment methods from
simple surgery to individualised chemotherapy. Compre-
hensive treatments are currently advocated for advanced
gastric cancet, including neoadjuvant chemotherapy, stan-
dardised surgery, postoperative adjuvant chemoradiothet-
apy, and targeted therapy, among others”¥, Neoadjuvant
chemotherapy is also known as preoperative chemother-
apy. In 1989, Wilke ¢z al” first reported the application of
neoadjuvant chemotherapy as the treatment for gastric
cancer and achieved good results. Since then, studies
on neoadjuvant chemotherapy have indicated that the
procedure progressively improves the prognosis of the
patients with advanced gasttic cancer, but the consistency
among the results of studies on program choice, toxic-
ity and tolerance of chemotherapy is still lacking. Most
of the treatment regimens reported in the literature! "
are still based on fluorouracil and platinum. Consider-
ing that neoadjuvant chemotherapy lowers the tumour
stage and improves the RO resection rate, the toxicity
of chemotherapy is acceptable and will not increase the
petioperative complications and mortality. In this study, a
neoadjuvant chemotherapy scheme based on fluorouracil
and cisplatin (docetaxel combined with fluorouracil and
oxaliplatin) was applied to stage Il /IV gastric cancer pa-
tients at our hospital. The tumour changes after chemo-
therapy, the surgical resection rate and the postoperative
remission rate were observed. In addition, the improve-
ments in clinical symptoms and toxicity were observed.
The efficacy of the neoadjuvant chemotherapy scheme in
reducing the tumour stage and improving the RO resec-
tion rate was verified, and the safety of this procedure in
clinical application was evaluated.

MATERIALS AND METHODS

General information

A total of 53 patients with advanced gastric cancer who
were admitted into our hospital from September 2007 to
December 2012 were enrolled into this study, including
37 males and 16 females. They ranged in age from 28 to
81 years, with a mean age of 60.30 £ 9.41 years. The de-
tailed patient information is shown in Table 1. This study
was conducted in accordance with the Declaration of
Helsinki. This study was conducted with approval from
the Ethics Committee of the Second Affiliated Hospital
of Wenzhou Medical College. Written informed consent
was obtained from all participants.
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Table 1 Clinical data of the 53 patients

Item Data
Gender

Male 37

Female 16
Age (yr, mean * SD) 60.30 £9.41
Karnofsky score

90 7

80 20

70 22

60 4
Tumor stage

Jiis 24

I\ 29
Pathological type

Poorly differentiated adenocarcinoma 23

Undifferentiated adenocarcinoma 12

Signet-ring cell carcinoma 18
Tumor location

Gastric fundus and cardia 11

Gastric corpus 14

Gastric antrum and pylorus 25

Sclerotic stomach 3
Tumor size (cm), mean + SD 5615
Chemotherapeutic course

1 course 2

2 courses 20

3 courses 16

4 courses 15

Inclusion and exclusion criteria

Inclusion criteria were as follows: stage Il (I3NoMo) or [V
(T4N3Mo) gastric cancer patients diagnosed through gas-
tric endoscopy biopsy who underwent chest X-ray, com-
puted tomography (CT) and double contrast-enhanced
ultrasonography (DCUS); Karnofsky physical scores
< 60; no other primary malignancies; had not received
treatment or developed symptoms such as active gastro-
intestinal bleeding, diarrhoea and intestinal obstruction;
did not have blood and hematopoietic system disease;
had normal liver, cardiopulmonary and kidney functions;
and provided informed consent.

The exclusion criteria were as follows: patients who
completed less than two courses of treatment; patients
who completed only two courses without testing and as-
sessment; and patients who completed more than two
courses but refused testing and assessment.

Treatment

The patients were all treated as follows: 75 rng/rn2
docetaxel injection (Hengrui Pharmaceutical Co., Ltd,
Jiangsu, China) in 500 mL of 5% glucose for intravenous
infusion on day 1; 85 mg/m” oxaliplatin injection (Hen-
grui Pharmaceutical Co., Ltd, Jiangsu, China) in 500 mL
of 5% glucose for intravenous infusion on day 1; and
1500 mg/m’ 5-Fu (Xudong Haipu Pharmaceutical Co.,
Ltd, Shanghai, China) in 200 mL of normal saline for
the continuous intravenous administration on days 1 to
3. Dexamethasone (DXM) at 10 mg was intramuscularly
injected at 9:00 pm the night before the chemotherapy,
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and at least 1500 mL of liquid was intravenously adminis-
tered for hydration on the same day. DXM at 10 mg was
injected intramuscularly again at 3:00 am in the morn-
ing of the chemotherapy, and 25 mg of finasteride was
intramuscularly injected before the chemotherapy. The
anti-emetic, acid-generating and bone marrow-protecting
drugs were intravenously infused, followed by the se-
quential infusion of docetaxel and oxaliplatin. 5-Fu was
continuously infused through an alternative intravenous
access. The course of chemotherapy was set every three
weeks, and the routine blood parameters were reviewed
on a weekly basis. In cases where the patient exhibited
severe toxicity, the dose was appropriately postponed or
reduced. Toxicity was evaluated according to the specific
evaluation criteria in the WHO standards, and the design
treatment was two to four courses. The clinical efficacy
was evaluated three to four weeks after chemotherapy
and, if the conditions were suitable, the surgery was per-
formed immediately. The resected specimens were sent
for pathological tests to evaluate histological efficacy.

Efficacy evaluation

Clinical examinations were performed to assess the physi-
cal conditions of the patients and any symptom changes
before and after chemotherapy. Chest X-ray, CT and
DCUS examination¥ were conducted to measure the
size of the tumour for efficacy evaluation. Histopatho-
logical examinations of the resected specimens were
performed to assess the objective remission rate of the
lesion. Clinical efficacy evaluation according to the WHO
criteria was as follows: complete remission (CR), the le-
sion completely disappeared for more than a month;
partial remission (PR), shrinkage of the tumour by more
than 50% within four weeks; stable disease (SD), the le-
sion remained unchanged or increased by less than 25%,
or decreased by less than 50%; and progressive disease
(PD), the lesion increased by more than 25%, or a new
lesion formed. The pathological evaluation criteria>'"
were as follows: no residual tumour cells in the specimen
(pathological complete response, pCR); 10% residual tu-
mour cells (pathological subtotal response, pSR); 10% to
50% residual tumour cells (pathological partial response,
pPR); > 50% residual tumour cells (pathologic minor
response, pMR); and no tumour cell necrosis (pathologic
no response, pNR).

Toxicity evaluation and treatment

After each treatment course, the toxicity of the chemo-
therapy was evaluated as grade 0 to grade IV according to
the WHO criteria. Grade Il to IV myelosuppression pa-
tients were treated by subcutaneous injection of granulo-
cyte colony stimulating factor (Filgrastim, Kirin Kunpeng,
China; Bio-Pharmaceutical Co., Ltd., Shanghai, China).
Patients with severe gastrointestinal mucosal lesions were
given an intravenous antibiotic drip. Oral gentamycin
and chlorhexidine gargle (Nanyue Pharmaceutical Co.,
Ltd., Shenzhen, China) were given after fasting. Patients
with gastrointestinal reactions such as nausea, vomiting
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and diarrhoea were given intravenous ondansetron (Qilu
Pharmaceutical Co., Ltd., Jinan, China) and oral mont-
morillonite granules [Smecta, Beaufour Ipsen (Tianjin)
Pharmaceutical Co Ltd., Tianjin, China]. Alopecia and
peripheral neuritis were not treated.

Statistical analysis

Data are expressed as mean = SD. Statistical analyses
were performed using SPSS 13.0 statistical software. A y°
test was performed to compare the incidence of toxicity
among chemotherapy schemes. Differences with P < 0.05
were considered statistically significant.

RESULTS

Chemotherapeutic situations

Among the 53 patients, two developed liver metastasis af-
ter completing one course. These patients were switched
to other treatment options, and were removed from the
study. The remaining 51 patients all completed two to
four courses of chemotherapy. The clinical efficacy was
as follows: two cases achieved CR, 30 cases achieved PR,
10 cases achieved SD, and 9 cases had PD. The clinical
efficiency (CR + PR) was 62.7%. The typical pathological
CT images are shown in Figure 1, and the DCUS images
are shown in Figure 2. The Karnofksy scoring indicated
that 42 cases significantly improved, whereas the rest did
not change significantly. Bone marrow suppression was
the most common toxic effect of chemotherapy, affect-
ing a higher proportion of patients with stage Il to IV
gastric cancer. Gastrointestinal mucosa lesions were the
second most common adverse reaction. Gastrointestinal
reactions such as nausea, vomiting and diarrhoea were
the third most common toxicity. Alopecia and peripheral
neuritis were the least common toxic effects of the che-
motherapy. Serious liver toxicity was not observed, and
no patient died because of chemotherapeutic toxicity.
The detailed toxicity data are shown in Table 2.

Surgery and postoperative pathological situations

RO resection was performed in 31 patients (60.8%), 14
of whom had distal gastrectomy, 8 had proximal gastrec-
tomy, and 9 had total gastrectomy. The histopathological
results of the resected specimens were as follows: 1 case
of pCR, 6 cases of pSR, 16 cases of pPR, 8 cases of
pMR, and no pNR. The images of the typical lesions are

shown in Figure 3.

DISCUSSION

Treating advanced gastric cancer by simple surgery, es-
pecially in patients with stage I /IV disease, does not
provide satisfactory results. With developments in gastric
cancer research, simple surgery has been transformed into
comprehensive treatment using a combination of meth-
ods, among which neoadjuvant chemotherapy has attract-
ed increasing attention and recognition from clinicians.
Neoadjuvant chemotherapy is also known as preop-
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Figure 1 Comparison of computed tomography images before and after neoadjuvant chemotherapy. A: The gastric wall in the gastric body exhibited irregular
thickening, with the greatest thickness being 17 mm, and the enhancement was apparent. The gastric wall of the lesser curvature side showed an enlarged lymph
node, with a size of about 32 mm x 23 mm, and its boundary with the stomach was still clear; B: Partial gastric wall of the gastric body thickened, showing a protruding
mass, with a size of about 17 mm x 15 mm; this lesion showed heterogeneous enhancement. The outside wall of the stomach was smooth, the gap surrounding fat
existed, and an enlarged lymph node could be seen at the lesser curvature side, with a size of about 17 mm x 11 mm.

Figure 2 Comparison of double contrast-enhanced ultrasonography images before and after neoadjuvant chemotherapy. A: The gastric antrum, gastric angle,
pylorus, partial gastric body and gastric wall thickened, involving the duodenal bulb, with the range of approximately 85 mm x 50 mm; the angiography showed fast-in-
fast-out performance, part broke through the serosa, and multiple swelled lymph nodes could be seen near the gastric lesions, head of the pancreas and abdominal
aorta, with the largest size being approximately 25 mm x 14 mm:; B: The gastric antrum, gastric angle, pylorus, partial gastric body and gastric wall thickened, involving
the duodenal bulb, with the range of approximately 60 mm x 35 mm; angiography showed fast-in-fast-out performance, the part broke through the serosa, multiple
swelled lymph nodes could be seen near the gastric lesions, head of the pancreas and abdominal aorta, and the largest size was approximately 14 mm x 10 mm.

efficacy of neoadjuvant chemotherapy for gastric cancer,
which was later questioned by other scholars' ™' who be-
lieve that neoadjuvant chemotherapy has limited curative
effect and may cause tumour progression. Surgery should
be performed as early as possible for gastric cancer
patients with surgical indications. With the continuous

Table 2 Main side effects of the 51 patients

Type Side effects degree Sum
1 I m v

Bone marrow suppression

leukopenia 6 9 10 13 38
Thrombocytopenia 5 3 4 1 13 development of new chemotherapeutic agents and the
gnemia 6 5 1 14 introduction of new chemotherapy schemes, many clini-
Gastrointestinal reactions . . .

o cians have unanimously affirmed the role of neoadjuvant
Nausea, vomiting 23 14 8 3 48 i .
SGOT/SGPT 5 4 2 0 1 chemotherapy in the treatment of advanced gastric can-
Diarrhea 8 4 0 0 12 cer, especially 5-fluorouracil- and platinum-based che-

o 8-12,19-21 .

Oral mucositis 7 8 4 1 20 motherapy schemes”'>"”?!, Neoadjuvant chemotherapy
Baldness - 7 5 3 0 % lowers the tumour stage, improves the surgical success
Peripheral neuritis 12 1 0 0 13 dh letabl icitv. Th | £ thi d
Urea nitrogen 4 > 0 0 6 rate and has tolerable toxicity. The results of this study
Creatinine 3 1 0 0 4 are consistent with those of previous reports.

Neoadjuvant chemotherapy exhibited an overall clini-
cal efficiency (CR + PR) of 62.7%, with an RO radical

erative chemotherapy, and its curative effect has remained
the focus of controversy among the majority of gastric
cancer researchers. In 1989, Wilke ez a/” first reported the
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resection rate of 60.8%. A total of 42 patients exhibited
improved Karnofsky scores. The histopathological re-
sults of 31 patients indicated that 23 had pCR + pSR +
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Figure 3 Comparison of pathological images before and after the neoadjuvant chemotherapy. A: A small intravascular tumour thrombus could be seen in the
middle of the tumour nest, and there were more fibrous tissues and scattered cancer cells around the tumour nest; B: More inflammatory cells could be seen sur-
rounding the tumour tissues, with more fibrous tissues surrounding the inflammatory cells; C: There were many cancer cells with karyopyknosis and vacuole-like cells.

pPR, which suggests the destruction of cancer tissues
in most patients. The clinical efficiency and RO resection
rate obtained in our study are consistent with previously
reported results. In addition, the improvement in clinical
symptoms and histopathological results of patients were
satisfactory, which indicates that neoadjuvant chemothet-
apy has better efficacy against stage Il /IV gasttic cancer.
Therefore, neoadjuvant chemotherapy has a significant
therapeutic effect against stage Il /IV gastric cancer, with
a strong tumour cell killing effect. Neoadjuvant chemo-
therapy has the following advantages™.: (1) it reduces
tumour volume, lowers the tumour stage and increases
the success rate of surgical resection. As shown in the
CT examination (Figure 1), the tumour tissues and pe-
ripheral lymph nodes wete reduced to about 1/4 of their
original size. The interspace between the tumour tissue
and peripheral lymph nodes becomes clear, thereby low-
ering the tumour stage and improving the conditions for
surgery; (2) neoadjuvant chemotherapy retards tumour
growth, reduces tumour burden and improves the nutri-
tional status of patients, thereby reducing the incidence
of postoperative complications and increasing the surgi-
cal treatment effect. The DCUS results (Figure 2) show
that the tumour tissues and swollen lymph nodes shrank
by more than 50%, and the general condition of patients
obviously improved, thereby enhancing surgical tolet-
ance; and (3) neoadjuvant chemotherapy destroys the tu-
mour cell bed, kills the micrometastatic foci and prevents
and retards metastasis, thereby increasing the proportion
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of radical resection. The postoperative histopathologi-
cal examination shows that neoadjuvant chemotherapy
caused tumour cell necrosis and karyopyknosis (Figure
3C), with surrounding inflammatory cell infiltration and
fibrous connective tissue hyperplasia (Figure 3B). In ad-
dition, neoadjuvant chemotherapy reduced intravascular
thrombus tissue (Figure 3A) and prevented the haema-
togenous metastasis of tumour, thereby improving the
surgical treatment effect.

Liver metastasis occurred in two patients after one
course of chemotherapy. This finding indicates that neo-
adjuvant chemotherapy is not effective for all patients,
and that drug resistance should be assessed during clinical
treatment. Neoadjuvant chemotherapy™ can also be used
for initial treatment to assess the sensitivity and resistance
of tumour cells to chemotherapy drugs. This process can
prevent unnecessary surgery, and facilitates the selection of
the appropriate therapeutic scheme and prognostication.

Toxicity effect is another important result of this
scheme. A total of 38 patients (74.5%) developed leu-
kopenia, and 23 cases (45.1%) were at least grade III.
Thrombocytopenia occurred in 13 patients (25.5%),
and 14 patients (27.4%) developed different degrees of
anaemia. The patients improved with the subcutane-
ous injection of granulocyte colony stimulating factor,
erythropoietin or other drugs for an average of 7 d (the
longest was for 14 d). A total of 48 patients developed
gastrointestinal reactions such as malignant vomiting,
but the reaction was mild (grade III, 8 cases; grade IV, 3
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cases), and improved with central anti-emetics. A total
of 25 cases developed alopecia and 13 cases reported
mild hand and foot numbness, but no cases of sevetre
liver function damage or death developed. The rate of
myelosuppression in this study is higher than in other
121921 yith most patients exhibiting
grades Il and above. The reported neoadjuvant chemo-

reported results

therapy schemes often use two combined drugs which
may have caused the low rate of myelosuppression, but
this study uses three combined drugs, which increases the
myelosuppression reaction. Other toxic effects such as
gastrointestinal reaction, alopecia, peripheral neuritis and
liver and kidney dysfunctions were relatively mild, with
no significant differences with the reported results. Mild
toxicity may be associated with the chemotherapy drugs
used. Adjuvant chemotherapy of advanced gastric cancer
using a regimen based on paclitaxel, oxaliplatin, irinote-
can and high-dose fluorouracil achieves a good curative
effect with few adverse reactions ">,

In conclusion, neoadjuvant chemotherapy using
docetaxel combined with oxaliplatin and fluorouracil has
a significant therapeutic effect on stage I /IV gastric
cancer, with good clinical tolerance. Myelosuppression is
the most common toxicity, with a high incidence of leu-
kopenia. Clinical efficacy and toxicity should be evaluated
in a timely manner. This scheme is safe and effective with
full attention and proper treatment of the complications.
However, the sample size in this study was small, and
no control design or multicentre study was conducted.
Morteover, patient survival was not statistically analysed.
Therefore, this study can be considered a preliminary
experiment for a multicentre controlled study on the role
of neoadjuvant chemotherapy in the treatment of ad-
vanced gastric cancer. Nevertheless, this study has at least
confirmed the efficacy of neoadjuvant chemotherapy in
the treatment of advanced gastric cancer. The study sum-
marises the application of neoadjuvant chemotherapy
for treating advanced gastric cancer, and has particular
significance for clinicians.

COMMENTS

Background

Neoadjuvant chemotherapy might improve the prognosis of patients with ad-
vanced gastric cancer, and the new national comprehensive cancer network
guidelines have already included it as one of the comprehensive treatments
towards advanced gastric cancer; however, there is no unified standard towards
the choice of chemotherapy program and toxicity tolerability, and it was previ-
ously reported that the programs were more based on fluorouracil and platinum
drugs. In this study, the combination of docetaxel, oxaliplatin and fluorouracil
was used as the neoadjuvant chemotherapy towards stage III/IV gastric cancer
patients, aiming to evaluate its efficacy and safety in clinical applications.

Research frontiers

Not only were the iconographical changes of tumours observed before and
after chemotherapy, but the degrees of postoperative pathologic remission and
surgical resection rate were also evaluated, and the improvements of patients’
clinical symptoms and toxicity were observed, thus validating its efficacy in re-
ducing the tumour stage and increasing the RO resection rate.

Innovations and breakthroughs

The efficacy and safety of neoadjuvant chemotherapy were evaluated from both
radiological and pathological examinations. It exhibited a better clinical refer-
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ence value.

Applications

This study evaluated the efficacy and safety of specific chemotherapy, thus
exhibiting certain clinical reference values towards the clinical promotion of
these programs, and offered guidance for clinicians to choose the programs of
neoadjuvant chemotherapy towards advanced gastric cancer.

Peer review

This study evaluated the efficacy and safety of neoadjuvant chemotherapy
using a three-drug combination towards advanced gastric cancer. The sample
size was large, and the research had some innovation, while similar research
studies are rare.
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