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PERIOPERATIVE CHEMOTHERAPY IN
LOCALLY ADVANCED GASTRIC CANCER

Thales Paulo BATISTA, Candice Amorim de Araujo Lima SANTOS, and

Gustavo Fernandes Godoy ALMEIDA

ABSTRACT - Gastric cancer is one of the most common cancers and a main cause of cancer-related death worldwide, since the majority

of patients suffering of this malignancy are usually faced with a poor prognosis due to diagnosis at later stages. In order to improve

treatment outcomes, the association of surgery with chemo and/or radiotherapy (multimodal therapy) has become the standard

treatment for locally advanced stages. However, despite several treatment options currently available for management of these tu-

mors, perioperative chemotherapy has been mainly accepted for the comprehensive therapeutic strategy including an appropriated

D2-gastrectomy. This manuscript presents a (nonsystematic) critical review about the use of perioperative chemotherapy, with a

special focus on the drugs delivery.

HEADINGS - Stomach neoplasms. Antineoplastic agents. Combined modality therapy. Drug therapy.

INTRODUCTION

Gastric cancer (i.e.: gastric adenocarcinoma) is
one of the most common cancers and a main cause
of cancer-related death worldwide, accounting for
10% of all oncological deaths®. Unfortunately, only
10% to 20% of tumors are diagnosed early enough to
be candidates for curative resection in Western coun-
tries®. In Brazil, 20,000 new cases are estimated to
occur in 2012/2013% with only about 10% staged as
early tumors®., Herein, these rates may be as low as
3.8%-5.2% in some North and Northeast regions! ),
where 78% of patients are diagnosed with TNM stages
IIT or IV®:%0, In these settings, gastric cancer patients
are usually faced with a very poor prognosis and
mortality rates remains quite high®* &,

Surgery remains the mainstay for cure and should
be considered for all patients with potentially resect-
able gastric cancer who are fit for a major surgery.
However, despite surgery alone usually provides a
favorable prognosis in early gastric cancer, most lo-
cally advanced tumors eventually recur even after a
complete resection (R0). Therefore, the association of
surgery with chemo and/or radiotherapy (multimodal
therapy) has become the established treatment for
locally advanced stages.

Currently, several acceptable perioperative chemo-
therapy or chemoradiation regimens are available for
a multimodal management of locally advanced gastric
cancers. However, despite SFU-based chemoradiation
has been considered standard for many years in the
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adjuvant setting®®, perioperative chemotherapy with-
out radiation has been nowadays mainly accepted for
the comprehensive therapeutic strategy including an
appropriated D2-gastrectomy”. This current study
provides a (nonsystematic) critical review about the
use of perioperative chemotherapy, with a special
focus on the drugs delivery.

CHEMOTHERAPY APPROACHES

Adjuvant chemotherapy

By the observation of chemosensitivity in meta-
static gastric cancers, many randomized trials have
investigated the role of adjuvant chemotherapy in
an attempt to increase cure rates after surgery for re-
sectable gastric cancers® 6% 14.18.19,32,40-42,49-5D) (Table 1)
Depite early trials presented negative results, possibly
due to the use of old (and less effective) cytotoxic
regimens; two main Asian trials were able to demon-
strate survival benefit favoring the experimental arm
of surgery plus adjuvant chemotherapy® 3-5b,

In 2007, the first of these trials (ACTS-GC)®9
tested the use of S-1 in Japanese patients with stage I1
or III gastric cancer who underwent D2-gastrectomy.
This drug is an orally active combination of tegafur
(a prodrug that is converted by cells to fluorouracil),
gimeracil (an inhibitor of dihydropyrimidine dehy-
drogenase, which degrades fluorouracil), and oteracil
(which inhibits the phosphorylation of fluorouracil in
the gastrointestinal tract, thereby reducing the gas-
trointestinal toxic effects of fluorouracil). This trial
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TABLE 1. Summary of main phase III trials published in the last decade comparing adjuvant chemotherapy vs. surgery

Trial n Regimen Overral survival HR (95% CI) Disease-free survival HR (95% CI)
Bajetta et al.® 274 EAP/FL 52% vs 48% (5y) 0,93 (0.65 — 1.34) 49% vs 44% (5y) 0.83(0.59-1.17)
Nashimoto et al.“? 252  MFC/F 91.2% vs 86.1% (5y) - 88.8% vs 83.7% (5y) -

Chipponi et al.*? 205 LFC 39% vs 39% (5y) - - -

Popiela et al. 4 156 FAM 30% vs 15,2% (10y) 0,82 (0,65 — 1,01) - -

Bouché et al.® 260 CF 46.6% vs 41.9% (5y) 0,74 (0.54 — 1.02) 47.6% vs 39.8% (5y) 0.70 (0.51 - 0.97)
Nitti et al.“? 397 FAMTX or FEMTX 43% vs 44% (5y) 0.98 (0.72 — 1.24) 41% vs 42% (5y) 0.98 (0.72 — 1.24)
De Vita et al."® 228 ELFE 48% vs 43.5% (5y) 0.91 (0.69 —1,21) 44% vs 39% (5y) 0.88(0.78 —0.91)
Nakajima et al.“? 190 UFT 86% vs 73% (5y) 0.48 (0.26 — 0.89) 85% vs 68% (5y) 0.44 (0.25 = 0.79)
ACTS-GC 1059 S1 71.7% vs 61.1% (5y) 0.66 (0.54 — 0.82) 65.4% vs 53.1% (5y)  0.65 (0.53 - 0.79)
Di Costanzo et al.*” 258  PELF 47.6% vs 48.7% (5y)  0.90 (0.64 — 1.26) 42.3% vs 41.6% (5y)  0.92 (0.65 — 1.27)
Kulig et al.®? 309 EAP 47% vs 40% (5y) 0.74 (0.54 - 1.02) - -

CLASSIC 1035 XELOX 83% vs 78% (3y) 0.72 (0.52 - 1.00) 74% vs 59% (3y) 0.56(0.44 —0.72)

Footnote: HR: hazard ratio; CI: confidence interval; EAP/FL: etoposide, adriamycin and cisplatin followed by fluorouracil and folinic acid; MFC/F: mitomycin, fluorouracil and cytarabine

followed by fluorouracil; LFC: folinic acid, fluorouracil and cisplatin; FAM: fluorouracil, adriamycin and mitomycin; CF: fluorouracil and cisplatin; FAMTX/FEMTX: fluorouracil, adriamycin

or epirubicin and methotrexate with leucovorin rescue; ELFE: epirubicin, leucovorin, fluorouracil and etoposide; UFT: uracil-tegafur; S-1: tegafur/gimeracil/oteracil; PELF: cisplatin, epirubicin,

leucovorin and fluorouracil; EAP: etoposide, adriamycin and cisplatin; XELOX: capecitabine plus oxaliplatin

accrued 1,059 patients and was discontinued earlier because
the experimental arm had achieved higher overall (80.1%
vs 70.1%) and relapse-free (72.2% vs 59.6%) 3-year survival
rates than the surgery-only group. The hazard ratio for death
(HR 0.68; 95% CI, 0.52 t0 0.87; P = 0.003) and relapse (HR
0.62; 95% CI, 0.50 to 0.77; P<0.001) favored the S-1 group,
whereas the longer follow-up corroborated these results. The
overall 5-year survival rate was 71.7% in the S-1 group vs.
61.1% in the surgery-only group (HR = 0.669; 95% CI, 0.540
to 0.828), and the relapse-free survival was 65.4% vs 53.1%
(HR =0.653;95% CI, 0.537 to 0.793), confirming the benefit
of adjuvant chemotherapy in stage II or III gastric cancer
patients who have undergone D2-gastrectomy®V.

The second Asian study, Capecitabine and Oxaliplatin
Adjuvant Study in Stomach Cancer (CLASSIC)®, recently
also presented the role of adjuvant chemotherapy after D2
gastrectomy in stage I or III gastric cancer patients. After
a median follow-up of 34 months, the chemo group had a
higher rate of overall (83% vs 78%) and relapse-free (74%
vs 59%) 3-year survival than the surgery-only group. The
hazard ratio was 0.72 (95% CI, 0.52 to 1.00; P<0.0001) for
death and 0.56 (95% CI, 0.44 to 0.72; P<0.0001) for relapse,
favoring the use of postoperative chemotherapy, including
consistent benefit for all disease stages. With these findings,
the authors suggested adjuvant capecitabine and oxaliplatin
as a new treatment option for patients with resectable disease.

Many meta-analyses also have confirmed the benefit of
postoperative chemotherapy on gastric cancer patients®26-25:
30,35,43,44,47.56,63) Tn the last of these®®, The Global Advanced/
Adjuvant Stomach Tumor Research through the Internation-
al Collaboration (GASTRIC) group conducted an individual
patient data analysis and found a modest but significant
survival advantage for postoperative chemotherapy, based
on data available from 17 trials including 3838 patients with
a median follow-up exceeding 7 years. Accordingly, adjuvant
chemotherapy was associated with a statistically significant
benefit in terms of overall (HR, 0.82; 95% CI, 0.76 to 0.90;
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P<0.001) and disease-free survival (HR, 0.82; 95% CI, 0.75
to 0.90; P<0.001). An absolute improvement of about 6%
in overall survival was observed after 5-year, which was
sustained at 10-year.

Perioperative chemotherapy (adjuvant and
neoadjuvant)

Two trials — the Medical Research Council Adjuvant
Gastric Infusional Chemotherapy (MAGIC)"® and the
French Action Clinique Coordonnées en Cancéologie Di-
gestive (ACCORD-07)®» — have found that perioperative
chemotherapy provided better outcomes than surgery alone
for gastric cancer patients. These trials supported the use of
chemotherapy in a pre- and postoperative manner. These
studies have changed the clinical practice across Europe af-
ter a significant improvement in survival has been reported.
Together, they are currently the cornerstone references to
support the use of perioperative chemotherapy for locally
advanced gastric cancer patients.

In the MAGIC trial®®, 503 patients with resectable ade-
nocarcinoma of the stomach, esophagogastric junction, or
lower esophagus were randomly assigned to either perioper-
ative chemotherapy plus surgery (n = 250) or surgery alone
(n = 253). Chemotherapy consisted of three preoperative and
three postoperative cycles of intravenous epirubicin (50 mg
per square meter of body-surface area) and cisplatin (60 mg
per square meter) on day 1, and a continuous intravenous
infusion of fluorouracil (200 mg per square meter per day)
for 21 days.

When compared with the surgery-only group, the
perioperative chemotherapy group had a significantly
higher likelihood of progression-free (HR = 0.66; 95% CI =
0.53-0.81; P<0.001) and overall survival (HR = 0.75; 95%
CI=0.60 —0.93; P =0.009). Curative resections were more
frequent in the chemotherapy plus surgery arm, compared
to surgery alone (P = 0.03). Postoperative complications
rates were similar in the two groups (45.7% vs 45.3%), as
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well as 30-day mortality rate (5.6% vs 5.9%) and the me-
dian hospital stay (13 days in both groups). A total of 215
patients completed the preoperative protocol (90.7% of
planned protocol) and 209 of them proceeded to surgery;
whereas 65.6% subsequently began postoperative chemo-
therapy but only 104 of 250 patients (41.6%) completed all
six cycles of chemotherapy. Pathological findings included
smaller diameter of the resected tumor (3 cm vs 5 cm;
P<0.001), a greater proportion of stage T1/T2 tumors
(P = 0.002), and significant less advanced nodal disease
(P =0.01) in the chemotherapy arm.

Thereafter, results from the ACCORD-07 trial®® also
supported the MAGIC trial. In this study, 224 patients with
resectable gastric or gastro-oesophageal junction adenocar-
cinoma were randomly assigned to either perioperative che-
motherapy plus surgery (n = 113) or surgery alone (n = 111).
Chemotherapy consisted of two-three preoperative cycles of
intravenous cisplatin (100 mg/m?) on day 1, and a continuous
intravenous infusion of fluorouracil (800 mg/m?/d) for 5
consecutive days (days 1 to 5) every 28 days; and three-four
cycles of adjuvant chemotherapy were given to those in the
latter group who responded to preoperative chemotherapy
or had stable disease, accounting for a total of six cycles.

Compared to surgery-alone arm, the perioperative che-
motherapy arm had a significantly higher overall survival
(HR, 0.69; 95% CI, 0.50 to 0.95; P = 0.02) and disease
free survival (HR = 0.65; 95% CI, 0.48 to 0.89; P = 0.003).
The RO resection rate after perioperative therapy was sig-
nificantly improved compared to surgical resection alone
(P = 0.04), and postoperative morbidity and mortality
rates were similar in the two groups (25.7% vs 19.1% and
4.6% vs 4.5%; respectively). The authors also observed a
downsizing for tumor and nodal stages in the mutimodal
treatment arm, but only 50% of the patients were able to
restart postoperative chemotherapy and just 23% of them
completed the protocol.

Table 2 summarizes the main improvements resulted
from the MAGIC"® and ACCORD-07®? trials. Both stud-
ies demonstrated that perioperative chemotherapy with a
regimen of either, ECF or CF, improves overall and pro-
gression-free survival among patients with gastric cancers
compared to surgery alone, with an estimated improvement
of 13%-14% in the 5-year survival rate and a 25%-31%
reduction in the risk of death, despite fewer than 50% of
patients received postoperative chemotherapy in both trials.

TABLE 2. Summary of main improvements from MAGIC and
ACCORD-07 trials

MAGIC ACCORD-07
End-point
Multimodal Surgical Multimodal Surgical
S-year Survival 36.3% 23% 38% 24%
Curative or RO Rates 79.3% 70.3% 87% 74%
pT Rates
T1/T2 51.7% 36.8% 39% 32%
T3/T4 48.3% 63.2% 58% 68%
pNO Rates 31% 26.9% 33% 20%
238 Arq Gastroenterol

Neoadjuvant chemotherapy

There is currently no phase III study supporting a purely
neoadjuvant strategy for resectable gastric cancer. The Eu-
ropean EORTC 40954 phase III trial®? was designed with
end-points analyzing the efficacy of preoperative treatments
to be demonstrated. However, the adoption of strict selection
criteria made patient selection so difficult that the study was
prematurely terminated. This trial tested a combination of
cisplatin, 5-FU and folinic acid (PLF) delivered for two cycles
before surgery compared to surgery alone. Study protocol was
closed due to poor recruitment and, although an increased
rate of RO resections has been reported (81.9% vs 66.7%,
P =0.036), no significant effect on survival was demonstrated
(HR 0.84, 95% CI 0.52-1.35; P = 0.4606).

Previously, the Dutch FAMTX trial®: ¥ also had at-
tempted to address this important issue but failed to provide
any definitive answer. Similarly, this study was prematurely
closed after 59 patients have been enrolled, when an interim
analysis showed inadequate rates of curative resection in the
chemotherapy group. Herein, patients were randomized to
receive four courses of chemotherapy using 5-fluorouracil,
doxorubicin and methotrexate (FAMTX) prior to surgery
or to undergo surgery alone. Nevertheless, resectability rates
were equal for both groups and despite a complete or partial
response has been registered in 32% of the FAMTX group,
the median survival since randomization was only 18 months
in the FAMTX group versus 30 months in the surgery alone
arm (P =0.17).

DISCUSSION

Patients with gastric cancer should undergo a pre-treat-
ment multidisciplinary assessment to determine the best plan
of care and, in addition to a D2-gastrectomy, all patients
with locally advanced disease should be considered for some
neoadjuvant and/or adjuvant therapy. The challenge now
is to select the appropriated combination for each clinical
presentation whereas an optimal approach has not been
established yet.

Most of limitation in worldwide acceptance of adjuvant
chemotherapy alone lies on the disparities in Eastern vs
Western approaches to the management of gastric cancer®49,
specially regarding some confounding results for the use of S-1
chemotherapy in non-Asian patients. However, comparison
of the pharmacokinetics and pharmacodynamics of S-1
between Caucasian and East Asian patients yields no signif-
icant difference in 5-fluorouracil exposure between them®
and some clinical studies have demonstrated that either the
most common oral fluoropyrimidines, namely S-1 and capeci-
tabine, present similar efficacy and safety, and appears to be
equally applicable for both populations!->¢), Moreover, the
GASTRIC group report was based on individual patient data
meta-analysis, which is the main reliable means to provide
an exhaustive and unbiased summary of the available evi-
dence on a clinical question of interest and complete large
well-conducted trials. It included most of the items deemed
necessary for a well-conducted meta-analysis except a list of
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excluded studies, which few meta-analyses provide, and an
assessment of the likelihood of publication bias. There was
no significant heterogeneity for overall survival across trials
(P = 0.52) or the four regimens of chemotherapy studied
(P = 0.13). This meta-analysis demonstrated that there is a
survival advantage in using postoperative chemotherapy to
treat gastric cancer patients®.

Another major concern in the perioperative management
of gastric cancer is whether the preoperative vs postoperative
chemotherapy mainly contribute to improve patients surviv-
al. The SWS-SAKK 43/99 trial® tried to address this relevant
issue, but it was prematurely stopped due to insufficient
accrual and failed to provide a definitive answer. Herein, the
authors confirmed the difficulties in administering intensive
adjuvant chemotherapy in gastric cancer patients (four cycles
of docetaxel, cisplatin and 5-fluorouracil, either preoper-
atively or postoperatively), but this study did not provide
information on efficacy because of early discontinuation.
Presently, the design of ongoing docetaxel/oxaliplatin/S-1
regimen as neoadjuvant chemotherapy in advanced gastric
cancer (PRODIGY) has the potential to collaborate to the
theorical advantages of perioperative (pre- and postoper-
ative) chemotherapy over adjuvant chemotherapy alone.
This study was designed to compare differences in progres-
sion free survival between these two established practices
(NCTO01515748). Currently, there is no definite evidence
supporting one approach over the other.

The difficulty of delivering adjuvant strategies to the
patient following major surgery suggests that chemotherapy
may be more safely administered preoperatively in patients
suffering of gastric cancer® 2162162 Theoretical benefits of
neoadjuvant approach is that chemotherapy delivery may be
more efficient if given prior to surgical disruption of tumor
vasculature and also concerns micrometastasis that are unde-
tectable at the start of treatment and could remain untreated
for several weeks when the surgery-first strategy is selected.
Adittionally, preoperative chemotherapy can be used to evalu-
ate tumor chemosensitivity to cytotoxic medications and may
result in downstaging of the tumors, which consequently may
improve the curative resection rate in patients with advanced
T and N stages. Finally, this approach may also improve pa-
tient tolerance since performance status is usually negatively
impacted by surgery-related morbidity and symptoms#33-52),

Despite neoadjuvant chemotherapy has drawn more at-
tention in the current multidisciplinary treatment model'*33
and appears not associated with increased postoperative
mortality6 346 lack of response to this approach may
delay curative surgery and chemotherapy-induced toxicity
may also increase surgical complications, specially after a
D2-dissection® 3332,

Whereas preoperative chemotherapy is an effective man-
ner to increase RO rates'® 234 and whether these findings
are associated with improved overall survival requires further
studies*3?, Up to now, neoadjuvant chemotherapy appears
to improve outcomes only if added to some adjuvant ap-
proach®, whereas the low rates of pathological complete re-
sponse (even after more effective chemotherapy regimens)®2?
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and the possibility of tumor cells dissemination during
surgical maneuvers®’-3® suggest the need for maintenance of
some adjuvant component of treatment in order to enhance
results from a comprehensive management.

On the other hand, the perioperative approach, including
pre- and pos-operative chemotherapy, seems to be a very attrac-
tive treatment option for patients with locally-advanced gastric
carcinoma due to the possible sum of the benefits of both
approaches. Additionally, since the publication of MAGIC19
and ACCORD-07®? trials, some changes in chemotherapy
regimens have been proposed. Lessons from management of
metastatic disease has pointed that replacement of cisplatin
by oxaliplatin and/or fluorouracil by capecitabine does not
impair the treatment efficacy!'’-*> but may improve delivery
convenience® and offer a different toxicity profile!”-9. Also,
incorporation of docetaxel, as in DCF, or other active drug(s),
has also become an atractive option for selected patients in
good condition®!: % and represents currently reasonable
treatment options in the perioperative settings® (Figure 1).

FIGURE 1. Axial contrast-enhanced CT-scan before (A) and after (B) the
neoadjuvant component of treatment with perioperative chemotherapy
(DCF —docetaxel, cisplatin and SFU). Note the bulky lymph node metastasis
at lesser curve of stomach surrounding the celiac axis (arrows, A), and its
down-sizing after the neoadjuvant chemotherapy regimen (circle, B). This
patient underwent a total D2-gastrectomy after staging laparoscopy (COPO)
and 4 cycles of neoadjuvant chemotherapy, but the adjuvant treatment was
not completely delivered. Because toxicity, patient refuse to receive the last
of the two planned postoperative cycles of chemotherapy. The pathological
exam evidenced a pT'1 tumor with no further evidence of cancer spread to
regional lymph nodes (NO). (Pictures from authors’ own archives).
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Finally, multiple biologic agents are currently under inves-
tigation for use in gastric cancer and represent a promising
strategy also to be explored in the perioperative setting. The
addition of these biological agents to the optimal chemo-
therapy or chemoradiation regimens may achieve further im-
provements in efficacy. Due to the success of the MAGIC trial
in the United Kingdom, the MAGIC-B trial (MRC-ST03)
is ongoing to determine the efficacy of adding bevacizumab
to adjuvant chemotherapy. (NCT00407186) This European
randomized phase I1I trial will assess the safety and efficacy
of neoadjuvant and adjuvant chemotherapy including epiru-
bicin, cisplatin and capecitabine with or without bevacizumab
in patients with untreated resectable gastric or gastroesopha-
geal junction cancer. The results of this study may clarify the
role of bevacizumab in the perioperative setting. Similarly, on
the basis of promising findings from ToGA® and CLASSIC®
trials, a study of capecitabine and oxaliplatin plus trastuzum-
ab after D2-gastrectomy in patients with human epidermal
growth factor receptor (HER)-2-positive resectable disease,
namely TOXAG (trastuzumab, oxaliplatin, and Xeloda for
adjuvant gastric cancer), was recently designed to evaluate the
impact of trastuzumab as a perioperative strategy. Results of
these trials may open new interesting pathways to upcoming

protocols for the use of targeted therapy in perioperative
treatment of gastric cancer. Further randomized trials are
therefore necessary to explore novel treatment combinations
including biologic agents.

CONCLUSIONS

The scalpel-alone policy for locally advanced gastric
cancer is currently over. Adjuvant chemotherapy may be
now recommended for patients who have not received periop-
erative treatments after complete resection of their gastric
cancer, especially when a D2 dissection was performed. While
there is no clear evidence to utilize neoajuvant chemothera-
py alone, the MAGIC and ACCORD-07 trials support the
perioperative chemotherapy (neoadjuvant and adjuvant) as
a standard approach level A in the management of resectable
locally-advanced adenocarcinoma of stomach, no matter
what proximal or distal tumors. However, further effort is still
necessary to determine the best treatment plan. A possible
and easy way to improve its efficacy is modify the timing of
drug delivery by applying most cycles before surgery in order
to increase completeness of the protocol. Another promising
manner is to combine chemotherapy with biological agents.

Batista TP, Santos CAAL, Almeida GFG. Quimioterapia peri-operatoria no tratamento do cancer gastrico localmente avangado. Arq Gastroenterol.

2013,50(3):236-42.

RESUMO - O cancer gastrico representa um dos canceres mais comuns em todo o mundo e uma importante causa de 6bito por causas oncoldgicas,

uma vez que a maioria dos pacientes com esta neoplasia maligna ¢ confrontada com um prognoéstico muito ruim em decorréncia do diagnostico

comumente tardio. Com o intuito de melhorar os resultados do tratamento, a associagio de cirurgia com quimioterapia e/ou radioterapia (terapia
multidisciplinar), tornou-se o tratamento padrao para os casos em estadios localmente avangados. Por outro lado, embora diversos regimes de trat-
amento estejam atualmente disponiveis para o manejo desses tumores, a quimioterapia perioperatéria tem recebido maior atengdo como estratégia
terapéutica quando a abordagem cirurgica utilizada inclui a dissec¢do D2 dos linfonodos regionais. Apresenta-se uma revisao critica (ndo-sistematica)
sobre 0 uso de quimioterapia perioperatéria no tratamento do cancer gastrico localmente avangado.

DESCRITORES - Cancer de estobmago. Antineoplasicos. Terapia combinada.
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