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Abstract

The HER2 positive advanced or metastatic gastric cancer
(GC) is recommended with Trastuzumab (Tmab) combined
cisplatin (CDDP) and capecitabine (Cap). Otherwise,
oxaliplatin (L-OHP) has been replaced in place of CDDP for
GC. Furthermore, S-1 is a key oral anticancer drug used in
the treatment of gastrointestinal cancer in Asia. A 59-
year-old man who received Tmab-SOX therapy for solitary
synchronous liver metastasis of GC, because the operated
intestinal type GC revealed HER2 score 3+
immunohistochemically. Tmab-SOX: (Tmab: 8 mg/kg for
first cycle, 90minutes (mins) and 6 mg/kg for subsequent
cycles on day 1, 30 mins, L-OHP: 100 mg/m2, day 1, 120
mins, S-1: 80 mg/m2 twice daily, days 1 to 15, orally, every
3 weeks). The solitary liver metastasis shrunk from 28 mm
to 13 mm, 4 cycles later. We performed right lobe
hepatectomy which specimens’ revealed pathological
complete response. Tmab-SOX therapy proved remarkable
response and might be an alternative chemotherapy plan
against HER2 positive GC.
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Introduction
Gastric cancer (GC) still has a highly mortality rate and early

stage resection has improved the outcome, which included
HER2 positive GC ratio reported 21.1% in Japan [1]. S-1 is a key
oral anticancer drug used in the treatment of an adjuvant and
advanced or metastatic gastrointestinal cancer; the drug
consists of a mixture of a prodrug of 5-fluorouracil (5-FU),
namely tegafur, two modulators, viz. 5-chloro-2, 4-
dihydroxypyridine and potassium oxonate. S-1 exerts high
antitumor effects and elicits fewer adverse events, especially
fewer gastrointestinal adverse events than intravenous 5-FU.
S-1 has been replaced in place of 5FU in Asia [2]. Furthermore,
oxaliplatin (L-OHP) has been replaced in place of CDDP for GC,
reasons being senior patients, adverse event and

hospitalization. Japanese investigators reported that L-OHP
and S-1 (SOX) are active against advanced or metastatic GC
with good response rate of 59% in a phase II [3] and 55.7% in a
phase III [4]. Furthermore, HERBIS-1study [5] which consist of
Trastuzumab (Tmab), cisplatin (CDDP) and S-1 (Tmab-SP)
revealed good response rate and prolonged overall survivals
against HER2 positive GC. Meanwhile, the SOX therapy has not
been established against GC even HER2 positive GC. The HER2
positive metastatic GC is recommended with Tmab combined
CDDP and capecitabine (Cap) (Tmab-XP) by ToGA study.
However, L-OHP combined chemotherapy is realistic compared
to the treatment of CDDP combined chemotherapy, are gone
in present because senior patients, adverse event and
hospitalization. And then, there are some reports of Tmab-L-
OHP and Cap (Tmab-XELOX) [6], there is no report of Tmab-
SOX. Furthermore, we need alternative fluoropyrimidine
chemotherapy plan such as adverse events. Here we have first
reported pathological complete response in HER2 positive GC
with liver metastasis of Tmab-SOX, which might be an
alternative chemotherapy plan against HER2 positive GC.

Case Report
A 59-year-old man who was admitted to another hospital

with the chief complaint of abdominal pain and syncope attack
was diagnosed with having GC. The partial gastrectomy was
performed on 1st November 2015 at our hospital and still
remained solitary synchronous liver metastasis. This study was
carried out according to the regulation of local ethics a
committee of our hospital and according to the declaration of
Helsinki and provided written consent based on informed
consent. He received Tmab combined L-OHP and S-1 (Tmab-
SOX) therapy for solitary synchronous liver metastasis from 5th
January to 22nd March 2016 as a neo-adjuvant chemotherapy.
The first-line Tmab+SOX chemotherapy was initiated
[tratuzumab (Tmab): 8 mg/kg for first cycle, 1.5 hours (h)
intravenous infusion (iv) and 6 mg/kg for subsequent cycles on
day 1, 30 min, v, oxaliplatin (L-OHP): 100 mg/m2 on day 1, 2 h
iv, S-1: 80 mg/m2 twice daily on days 1 to 15, orally, every 3
weeks]. We did not recognize any adverse events during
chemotherapy in outpatients’ units. The tumor marker of
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CA72-4 (normal range: 0-10.0 U/ml) decreased from 14.5 to
5.8 four cycles later. The solitary liver metastasis shrunk from
28 mm to 13 mm four cycles later (Figures 1a and 1b). We held

a cancer board which discussed surgical resection with solitary
liver metastasis. Therefore, we performed right hepatectomy
on April 19th 2016.

Figure 1 (a) The computed tomography of the 28 mm of solitary liver metastasis on S8 area at first visit. (b) The computed
tomography of the 13 mm of solitary liver metastasis on S8 area after 4 cycles chemotherapy.

Pathological Findings
Microscopically, the gastric cancer was predominantly

composed of papillary adenocarcinoma (Lauren classification:
intestinal type) with prominent vascular invasion (Figures 2a
and 2b). Immunohistochemically (IHC) study showed diffuse
and strong HER2 positivity in almost entire tumor cells (HER2
IHC score 3+, Figure 2c). Fluorescence in situ hybridization
(FISH) analysis revealed HER2 gene amplification with a

HER2:CEP17 ratio of 6.9. After 4 cycles of Tmab-SOX therapy,
right hepatectomy was performed. Grossly, a yellow-white 12
mm × 7 mm nodule was recognized in S8 of resected liver
(Figure 3a). Histologically, the nodule was composed of the
accumulation of foamy cells and fibrotic tissue with a loss of
hepatocyte. Viable tumor cells were not observed (Figures 3b
and 3c). These findings were compatible with the complete
eradication of metastatic GC by Tmab-SOX therapy.

Figure 2 Microscopically, the gastric cancer was predominantly composed of papillary adenocarcinoma with prominent
vascular invasion (a): H&E, x20, (b): Elastica van Gieson, x20). (c) Immunohistochemical study showed diffuse and strong HER2
positivity in almost entire tumor cells (HER2 IHC score 3+, x100).
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Figure 3 (a) Grossly, a yellow-white 12 mm × 7 mm nodule was recognized in S8 of resected liver. (b and c) Histologically, the
nodule was composed of the accumulation of foamy cells and fibrotic tissue with a loss of hepatocyte. Viable tumor cells were
not observed. (H&E, b: x20, c: x200).

Discussion
A patient of GC with liver metastasis is poor prognosis,

whose 5-year survival rate went from 10 to 40% after liver
metastasis resection [7]. Otherwise, these cases have a
selection biases such as small numbers of patients, small
numbers of metastasis and retrospective studies. Regardless,
the liver metastasis with colorectal cancer has been
established, the hepatectomy with GC is controversial due to is
biologic aggressiveness of the disease such as peritoneal
dissemination, multiple liver metastases in both lobes, lymph-
nodes metastases. However, Oki et al. reported that solitary
metastasis was an independent prognostic factor in
multicenter cohort analysis [8]. We consider that neoadjuvant
chemotherapy is one of the effective methods for solitary liver
metastasis and HER2 positive GC in our case because ToGA
study revealed that Tmab group showed a 26% reduced
mortality rate, 2.7 months increase in overall survival time and
a 12% increase in objective response rates. Although the
heterogeneity of HER2 protein expression and HER2 gene
amplification within a same tumor is a common finding in GC
[9], the present case showed broad and uniform
overexpression of HER2 protein and greater than 6-fold
amplification of HER2 gene. These findings may explain the
pathological complete response in the present case. We had
selected Tmab-SOX which reasons such as 1) S-1 is a key oral
anticancer drug used in the treatment of gastrointestinal
cancer in Asia, 2) SOX reported good response rate in phase
II/III trials compared to CDDP+S-1, 3) Li et al. reported that
Tmab-SOX was remarkable response of synchronous liver
metastasis of poorly differentiated HER2 positive gastric
cancer (Lauren classification: diffuse type) [10], 4) We
previously treated that the doublet combination of SOX is
active against advanced or metastatic colorectal cancer. 5) If a
patient had some severe adverse events due to L-OHP, S-1
alone therapy has strong evidence against GC. The patient was
treated with Tmab-SOX for four cycles and demonstrated 54%
shrinkage, which result revealed a partial response by RECIST.

We performed right hepatectomy for the radical cure of GC.
Surprisingly, pathological examination revealed complete
replacement of the remaining 12 mm nodule with foamy cells
and fibrous tissue without viable tumor cells. In our case, we
treated the Tmab-SOX regimen in a liver metastatic GC patient
which resulted in an improved quality of life without
recurrence. Actually, there are several reports of Tmab-XELOX
regimen against advanced GC patients. Furthermore, there is
the ongoing phase II trial of Tmab-SOX therapy for HER2
positive advanced GC in Japan (UMIN000021209). If this study
is to succeed, neo-adjuvant chemotherapy with Tmab-SOX, for
HER2-positive GC, should be further investigated. Actually,
many investigators reported that Tmab with XP and SP
revealed good response rate and prolonged overall survivals
against HER2 positive GC. Otherwise, these reports had not
recognized pathological CR [11,12]. Tmab with triplet
chemotherapy (docetaxel, cisplatin and S-1:DCS) demonstrated
good pathological response and survival rate. The other hand,
Tmab with SP, XP and DCS are inconvenience to treat which
reasons are senior patients, adverse event and hospitalization.
However, Tmab with XELOX and SOX are convenient to treat
for any GC patient even outpatients’ units. Furthermore, we
need alternative fluoroprimidine chemotherapy plan such as
adverse events which are Hand-Foot-syndrome with Cap and
gastrointestinal toxicities with S-1. Finally, this is the first
reported case of a solitary liver metastasis of HER2 positive GC
completely eradicated by Tmab-SOX therapy. We did not
recognize any adverse events during chemotherapy in
outpatients’ units. Tmab-SOX therapy proved remarkable
response and might be an alternative chemotherapy plan
against HER2 positive GC.
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