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Pathological Complete Response by S-1
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Abstract. A pathological complete response (pCR) to
treatment for gastric cancer is a rare event, even when
powerful treatment regimens are used. Herein, a case of 61-
year-old male referred to our hospital with advanced gastric
cancer who achieved a pCR following chemotherapy using
S-1, and subsequently underwent total gastrectomy is
reported. His initial esophagogastroduodenoscopy (EGD)
revealed an irregular, nodular, ulcerated lesion in the upper
third of the stomach that was analyzed by biopsy to be a
moderately differentiated adenocarcinoma. Abdominal
contrast-enhanced computed tomography (CT) showed
gastric wall thickening and lymph node swelling in the
perigastric area. The patient was clinically diagnosed with
c¢T3NIMO, stage IIB advanced gastric cancer. The patient
decided against curative surgery due to his work
circumstances and was started on S-1 (80 mg/mz)
chemotherapy administered orally twice a day for 4 weeks,
followed by 2 weeks of no chemotherapy. After four such
courses of systemic S-1 chemotherapy, EGD showed a small,
reddened lesion with aggregated, whitish lines. The gastric
wall thickening and lymphadenopathy in the perigastric area
were also reduced remarkably. The patient subsequently
agreed to surgery, undergoing total gastrectomy with D2
lymphadenectomy. Gross examination of the surgically
resected specimen showed a slightly erythrogenic, flat lesion
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measuring 1.5x1.0 cm. Pathological examination of the
resected specimen and harvested lymph nodes detected no
malignant cells. The postoperative course was uneventful.
The patient has continued to receive S-1 chemotherapy, with
no evidence of recurrence at 4 months post-surgery. To the
best of our knowledge, this is only the second case of a
gastric cancer patient achieving a pCR by S-1 monotherapy
reported in the English literature and indicates the potential
adoption of curative resection after S-1 chemotherapy as a
treatment strategy for advanced gastric cancer.

Gastric cancer is a health concern worldwide and the seventh
leading cause of cancer-associated deaths (1, 2). Surgical
resection with regional lymphadenectomy remains the most
effective treatment for gastric cancer, with recent advances in
systemic chemotherapy further boosting the efficacy of such
resection (3, 4). Adjuvant chemotherapy prior to curative
resection has been widely investigated in phase III settings to
improve the outcome of patients with advanced gastric
cancer, with a view to become a standard therapeutic strategy
(5, 6). Neoadjuvant chemotherapy is also a promising
strategy, with high rates of compliance for such an intensive
regimen, low toxicity rates, high rate of chemotherapy take-
up, and higher probabilities of avoiding unnecessary surgery
compared to adjuvant chemotherapy (7).

While neoadjuvant chemotherapy brings the opportunity
of significant tumor regression and downstaging, a
pathological complete response (pCR), which means no
viable tumor cells defined by histological evaluation
criteria after preoperative therapy, is a rare event even if
powerful regimens are used (4). Herein a case of advanced
gastric cancer that achieved pCR following preoperative
systemic chemotherapy using S-1, which is an oral prodrug
of fluorouracil combined with gimeracil and oteracil to
reduce the toxic gastrointestinal effects of fluorouracil is
reported.
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Figure 1. Initial esophagogastroduodenoscopy and computed tomography. Esophagogastroduodenoscopy showed an ulcerated lesion with central,
irregular, depressed tumor in the lesser curvature side of the upper third of the stomach (A). Abdominal enhanced-computed tomography showed
wall thickening with homogenous enhancement in the upper part of the stomach (arrow) and enlarged lymph nodes in the perigastric area (B).

Case Report

A 61-year-old Japanese man was referred to our hospital for
further examination of gastric cancer diagnosed by medical
check-up. His past medical history and family history were
unremarkable. The laboratory findings, including serum
carcinoembryonic antigen and cancer antigen 19-9, were just
outside normal limits. Esophagogastroduodenoscopy (EGD)
revealed a deep ulcerative tumor with a slightly elevated
irregular border measuring approximately 5 cm in diameter in
the lesser curvature side of the upper third of the stomach
(Figure 1A). Abdominal contrast-enhanced computed
tomography (CT) revealed gastric wall thickening with homo-
geneous enhancement in the upper part of the stomach (Figure
1B, arrow), and enlarged lymph nodes in the perigastric area
that suggested regional lymph nodes metastases. Histological
analysis of a biopsy specimen from the tumor indicated a
moderately differentiated adenocarcinoma (Figure 2).

Based on the above findings, the diagnosis was cT3N1MO,
stage IIB gastric cancer according to the 8th International
Union Against Cancer (UICC) TNM classification (8), and
surgery was recommended to achieve curative resection. The
patient rejected surgery due to his work circumstances, and
thus S-1 (80 mg/m?) was administered orally twice a day for
4 weeks, followed by 2 weeks of no chemotherapy. After 4
such cycles of systemic chemotherapy using S-1, EGD
showed a small, reddened lesion with aggregated, whitish
lines (Figure 3A). A follow-up abdominal contrast-enhanced
CT revealed remarkably reduced gastric wall thickening and
shrinkage of the lymphadenopathy (Figure 3B).
Subsequently, the patient accepted the surgical therapy,
undergoing total gastrectomy and D2 lymphadenectomy
followed by Roux-en-Y reconstruction according to the
Japanese gastric cancer treatment guidelines (9).

Gross examination of the surgically resected specimen
showed a superficial flat lesion on a slightly reddened
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mucosa measuring 1.5x1.5 cm (Figure 4). Microscopic
examination of the specimen revealed atrophy and fibrosis
of the gastric mucosa in the lesion area, accompanied by
mild inflammatory cell infiltration in the submucosal and
subserosal layer. There was no clear invasion of atypical
epithelial cells at any site (Figure 5). The histological
evaluation criteria of tumor response after preoperative
therapy was Grade 3 (complete response) according to the
Japanese classification guidelines for gastric carcinoma (10).
Tumor classification after preoperative chemotherapy was
ypTONOMO. The postoperative course was uneventful, and
the patient was discharged on postoperative day 10. The
patient developed no adverse reactions during the
chemotherapy or during the perioperative period. He
continues to receive S-1 chemotherapy, and there has been
no evidence of recurrence 4 months following the operation.

Discussion

A case of pCR following S-1 chemotherapy for advanced
gastric cancer is presented. Although adjuvant S-1
chemotherapy or capecitabine plus oxaliplatin is a standard
treatment for locally advanced gastric cancer, neoadjuvant
chemotherapy followed by radical surgery is recommended
by the NCCN as an initial therapy (5, 6, 11). This intensive
chemotherapy approach in the neoadjuvant setting, typically
involving combination chemotherapy such as S-1 plus
cisplatin, has induced not only high response rates, but also
some sporadic pCRs in cases of locally advanced gastric
cancer (4, 7, 12, 13). To the best of our knowledge, this is
only the second case in the English literature of a pCR to S-
1 monotherapy in a patient with gastric cancer (Table I).
S-1 is an oral anticancer drug based on biochemical
modulation that combines the pro-fluorouracil drug tegafur,
an inhibitor of dihydropyrimidine dehydrogenase, and
potassium oxonate in a molar ratio of 1:0.4:1 (5). It is used
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Figure 3. Esophagogastroduodenoscopy and computed tomography after systemic chemotherapy. Esophagogastroduodenoscopy showed a slightly
elevated lesion with indistinct margins in the area of the original tumor (A). Abdominal enhanced-computed tomography showed remarkably reduced
gastric wall thickening and a remarkable reduction in lymph node swelling (B).

Table 1. Clinicopathological data for reported cases of gastric cancer achieving a pathological complete response by S-1 monotherapy.

Author Year Age Gender Tumor Tumor size cStage Histologic Cycles of S-1  Operation Outcome

(y) location (cm) type chemotherapy
Mori (19) 2006 78 Female L, Less 4.2 c¢T2NOMO, cStage 1B Diffuse 1 DG ND
Present case 2018 61 Male U, Less 5 c¢T3NIMO, cStage IIB  Intestinal 4 TG 4 months survival

U: Upper third of the stomach; L: lower third of the stomach; Less: lesser curvature; DG: distal gastrectomy; TG: total gastrectomy; cStage: clinical
stage according to the 8th International Union Against Cancer (UICC) TNM classification; ND: not described.

commonly in combination with various anticancer agents to  is recommended as the first-line treatment of unresectable
achieve greater responses for gastric cancer (5, 14). advanced gastric cancer (9), although in patients over the age
According to the Japanese gastric cancer treatment of 70, S-1 plus cisplatin chemotherapy is discontinued more
guidelines, systemic chemotherapy using S-1 plus cisplatin  frequently than S-1 alone, and repeated courses showed
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Figure 4. Macroscopic appearance of the surgically resected specimen.

slightly reddened lesion in the mucosa measuring 1.5x1.5 cm (arrow).

Gross examination of the resected specimen showed a superficial, flat,

Figure 5. Histological findings of the surgically resected specimen. Histological analysis revealed an atrophy and fibrosis of the gastric mucosa in
the lesion area, accompanied by inflammatory cell infiltration, and there was no clear infiltration of cancer cells at any site.

decreased efficacy (15). In such cases, S-1 monotherapy is a
possible option, also because of its relatively minor side
effects and high response efficiency (16, 17).

Previous studies reported clinical complete response rates
of 1.1-2.1% after chemotherapy using S-1 plus cisplatin for
unresectable advanced or metastatic gastric cancer (18, 19).
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In the present case, the initial indication of immediate radical
surgery for a resectable gastric cancer was preceded by
systemic S-1 monotherapy, according to the patient’s wishes
and our aim to minimize the potential adverse effects of
chemotherapy that might be followed by surgery.
Nevertheless, administering multiple cycles of preoperative
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chemotherapy remains controversial, because there is no
clinical basis on which to establish the best timing of a
potential curative resection during effective chemotherapy
(4, 20). Yoshikawa et al. (13) demonstrated that long-term
chemotherapy induced a high pCR rate without affecting the
overall pathological response rate itself in a randomized
phase II study. In the present case, four cycles of S-1
chemotherapy resulted in a postoperative diagnosis of pCR.
In the second study in English language reporting such a
finding, Mori et al. (21) administered only one cycle
comprising 2 weeks of oral S-1 administration to achieve a
pCR. Thus, shorter periods of neoadjuvant chemotherapy
than those used in our patient might still be effective in
treating gastric cancer. On the other hand, a recent
randomized phase II trial for macroscopically-resectable
locally advanced gastric cancer demonstrated a pCR in 10%
of patients after four cycles of neoadjuvant chemotherapy
using S-1 plus cisplatin or paclitaxel plus cisplatin (13).
Further studies including phase III trials are needed to select
the most effective and suitable regimen and course for S-1
chemotherapy in patients with gastric cancer.

In conclusion, this case suggested that neoadjuvant
chemotherapy using S-1 alone could be a potent strategy for
selected patients with advanced gastric cancer and might
contribute to improved treatment outcomes for these patients.
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