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The problems we are facing and the definition of 
conversion therapy

Gastric cancer (GC) is the sixth most common form of 
cancer and the fourth most common form of cancer-related 
death in spite of efforts that have increased the frequency 
of its early diagnosis and improved intensive treatments (1). 
The incidence rate of gastric cancer in East Asian countries 
such as Japan, Korea and China is higher than that in 
Western countries. Chemotherapy is applied as the first 
treatment for metastatic and recurrent gastric cancer, even 
in cases that include a new treatment with a targeted therapy 
for HER2. The overall survival time remains at 16 months 
(2-6). In order to further improve the survival of stage IV 
gastric cancer patients, new therapeutic approaches should 
be considered (7,8). Conversion therapy for gastric cancer 
is one of the topics in this issue and successful treatment 
results have been reported (9-15). Although conversion 
therapy looks promising, it has not been scientifically 
proven due to its complicated nature and the fact that the 
number of candidate patients is too small to carry out a 
randomized control trial (RCT). Moreover, the following 
issues remain to be clarified: (I) what is the definition of 
conversion therapy? (II) What is the indication for the 
operation (liver, LN, peritoneal, or distant metastasis)? 
(III) What is the best chemotherapy regimen? (IV) What 
is the best timing of the operation (when the patient has 
stable disease or when it is regrowing)? (V) Is postoperative 
chemotherapy necessary? (VI) Is an R0 operation necessary?

We have previously defined conversion therapy for 
stage IV gastric cancer as a surgical treatment that aimed 
at achieving an R0 resection, when metastases that were 

unresectable or marginally resectable (for technical and/or 
oncological reasons) were controllable by chemotherapy. 
However, as mentioned above, the indications and 
procedure of the operation are associated with a great deal 
of confusion. Stage IV represents a complicated situation 
that involves peritoneal dissemination, hematological 
metastasis and distant lymph node metastasis. Considering 
this situation, we have recently demonstrated new categories 
of stage IV gastric cancer, which are defined based on 
oncosurgical treatment strategies (16). 

The proposal of new categories of classification 
for stage IV GC

In order to better understand the biology and indications of 
curative surgery as a conversion therapy, we have proposed 
new categories (which have been demonstrated elsewhere) 
for the classification of stage IV gastric cancer. Some of the 
modifications are presented in Figure 1.

In our previous report, we stated (16):
“Stage IV GC patients can be divided based on the absence 

(categories 1 and 2) or the presence (categories 3 and 4) of 
macroscopic peritoneal dissemination. Category 1: potentially 
resectable metastasis; Category 2: marginally resectable 
metastasis; Category 3: incurable and unresectable except in cases 
in which local palliation is required; Category 4: non-curable 
metastasis. The indications for conversion therapy include category 
2 patients, some category 3 patients and a very small number of 
category 4 patients in whom an R0 resection can be expected after 
a satisfactory response to chemotherapy (9,10).” Physicians may 
be able to aim at a ‘cure’ for some patients in categories 
1 and 2; however, ‘care’ is the main goal of the treatment 
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strategies for categories 3 or 4. 

What we have learned from the REGATTA trial (17)

The REGATTA trial is a phase III study to investigate 
the survival benefit of gastrectomy + chemotherapy vs 
chemotherapy for patients with stage IV gastric cancer 
with a single incurable factor (either hepatic metastasis, 
peritoneal metastasis or para-aortic lymph node metastasis) 
confirmed by enhanced abdominal CT, an exploratory 
laparoscopic examination or laparotomy. Interestingly, the 
survival of patients who underwent palliative gastrectomy 
was not better than those who were treated without it, 
demonstrating that palliative gastrectomy is not beneficial 
and conversion therapy can therefore be considered as a 
potential next-generation strategy for stage IV GC. 

Representative patients for each category 

In this session, the case presentation and clinical questions 
for each category will be discussed. 

(I)	 Category 1: potentially resectable metastasis. 

This category includes patients with a single liver 
metastasis, with positive cytology or metastasis of 
the number 16a2 and/or 16b1 para-aortic LNs. 
Oncologically, this category is regarded as stage 
IV with technically resectable metastasis. Figure 2 
demonstrates the case of 64-year-old male patient 
who was diagnosed with type 3 gastric cancer 
arising in the body of the stomach with distant 
metastasis LN numbers 16a2 and 16b1. Routine 
examinations revealed no obvious distant metastasis, 
liver metastasis or peritoneal dissemination; 

(i)	 The diagnosis before treatment: This case is 
of course, regarded as stage IV [T4, N2, P0, 
H0, M1 (LYM)] but the primary tumor and the 
number 16a2 and 16b1 LNs may be technically 
resectable. Oncologically, however, the results of 
the REGATTA trial suggest that long survival 
cannot generally be expected (17). Chemotherapy 
was selected as the initial treatment;

(ii)	 Chemotherapy selection: four courses of 4 
SOX therapy were conducted. S-1 plus cisplatin 
(S-1/CDDP) is recommended as the first line 

Figure 1 The treatment strategy for the new categories of stage IV gastric cancer. A modification of the figure from reference (16).
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Figure 2 The case presentation in category 1. Endoscopic images (A) show the primary tumor at the initial diagnosis and after 4 cycles of 
SOX therapy. Shrinkage of the primary tumor was obtained and part of the ulcer was scarred; CT images (B-D) show metastatic LNs at the 
lesser curvature and the para-aortic region. Similarly, shrinkage of the LNs was obtained, the response was considered to be a PR (76.9%), 
which was confirmed by the RECIST criteria.
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chemotherapy in HER 2-negative patients, as 
well as S-1 plus docetaxel (DS) or capecitabine 
plus cisplatin (XP) (18) in the updated Japanese 
guidelines on gastric cancer (19). Moreover, 
oxaliplatin, which can be administered without 
hydration, has been used to replace cisplatin, 
because of the results of the G-SOX trial, which 

demonstrated the equal efficacy of the SOX 
regimen to the S-1/CDDP regimen with lower 
toxicity. Four cycles of SOX was therefore selected, 
which is the median number of treatment cycles 
that are administered with this regimen (20-22);

(iii)	 Operation: total gastrectomy with D2 and para-
aortic lymphadenectomy was performed. The 
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pathological findings revealed a well-differentiated 
adenocarcinoma with invasion into the muscle 
layer (mp) with no microscopic lymph node 
metastasis detected among 78 retrieved lymph 
nodes or microscopic peritoneal dissemination; 

(iv)	 Postoperative chemotherapy: S-1 monotherapy 
was administered for 1 year; 

(v)	 Prognosis: the patient remains alive without 
recurrence at 11 months without recurrence 
following the initial treatment (7 months after the 
operation). There should be a discussion on how 
distant LN dissection should be performed. In 
the this case, the para-aortic LN was regarded as 
technically resectable and therefore para-aortic LN 
dissection was performed, this included lymph node 
numbers 16a2, 16b1 and the sampling of 16a1 and 
16b2 as well as D2 dissection (23-25). Although the 
case was regarded as stage IV, it was successfully 
down-staged to ypstage II by chemotherapy and 
S-1 monotherapy was administered for 1 year. Of 
course, there can be a discussion as to whether or 
not the SOX regimen should be conducted after a 
curative operation; theoretically, it should, but thus 
far there is no consensus;

(II)	 Category 2: marginally resectable metastasis. This 
category include patients for whom an operation 
would not be considered to be the best choice 
for the initial treatment due to the presence of 
metastatic regions that are regarded as oncologically 
or technically unresectable. With regard to liver 
metastasis, patients with more than two liver 
metastases, a tumor of >5 cm in size or one that is 
located close to the hepatic and/or portal vein might 
be included in this category. As for LN metastasis, 
patients that have para-aortic LN (No. 16a1, 16b2) 
and distant LN metastasis, including the mediastinal, 
supraclavicular and axillary lymph nodes and distant 
organ metastasis might also be included in this 
category. Case 2 is demonstrated in Figure 3;

(i)	 The diagnosis before treatment: this case is a 
62-year-old female patient with left axillar LN 
swelling who was diagnosed with type 4 gastric 
cancer (T3) arising in the lesser curvature of 
the stomach body with perigastric LN, para-
aortic LN, left supraclavicular LN and left 
axillary LN swelling, without apparent peritoneal 
dissemination or other distant organ metastasis. 
The patient was diagnosed with stage IV GC with 

a HER2-positive primary tumor; 
(ii)	 Chemotherapy before the operation: seven cycles 

of XP/trastuzumab therapy. As the patient in this 
case was HER2-positive, trastuzumab therapy 
was administered as the standard therapy in 
combination with XP. The patient had distant 
metastases; thus, an operation was not the best 
choice and palliative chemotherapy was selected 
as the first choice of treatment. Interestingly, 
after one cycle of the treatment, a PR (according 
to the RECIST criteria) was observed—this was 
confirmed 1 month later. Moreover, after seven 
cycles of treatment, the supraclavicular, axillar and 
para-aortic LNs were observed to have completely 
shrunk and a CR was confirmed; however, the 
primary lesion of the tumor was still present; 

(iii)	 We decided to perform total gastrectomy 
with D2 lymphadenectomy. The pathological 
findings demonstrated a poorly differentiated 
adenocarcinoma, the invasion of which was 
restricted to the submucosal layer (sm1) and ypN3a 
(7/38) with a grade 2 chemotherapeutic effect;

(iv)	 Postoperative chemotherapy was administered 
with a single cycle of XP/trastuzumab and the 
patient remains alive at more than 4 years after 
the initial treatment. In this case, there can be a 
discussion as to whether or not conversion surgery 
or adjuvant surgery should have been performed 
because even primary lesions may disappear with 
the continuation of chemotherapy. However, 
we considered that the tumor might eventually 
acquire resistance to chemotherapy or that 
adverse effects would appear after more cycles 
of  the treatment and primary tumor resection 
should be performed while the tumor remained 
stable without new lesions. With regard to the 
postoperative treatment, life-long chemotherapy 
should have been performed; however, the 
treatment was abandoned due to an adverse event; 

(III)	 Category 3: incurable and unresectable except when 
local palliation is necessary. This category includes 
patients in whom only peritoneal dissemination is 
detected by routine clinical examinations (as listed 
above), staging laparoscopy or at the time of the 
initial open laparotomy. A very interesting case 
is presented in Figure 4 as case 3. A 44-year-old 
male patient had gastric cancer arising from the 
body of the stomach which extended to the whole 
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stomach (type 4) with pylorus stenosis, bilateral 
hydronephrosis due to peritoneal dissemination 
and obstructive jaundice was present. The biology 
might be described as so-called “retroperitoneal 
carcinomatosis”;

(i)	 The diagnosis before treatment: T3, Nx, P1 stage 
IV;

(ii)	 Chemotherapy before the operation: S-1/
DOC therapy was selected as the patient had 
bilateral hydronephrosis, thus platinum was not 
considered to be a good choice. After six cycles of 
the treatment, the patient’s hydronephrosis and 
obstructive jaundice were completely relieved; 

however, the primary tumor was still present;
(iii)	 As there appeared to be no other lesions and the 

metastatic lesions remained stable, we attempted total 
gastrectomy with D2 lymphadenectomy. Fortunately, 
there was no obvious peritoneal dissemination in 
the abdominal cavity. The pathological findings 
demonstrated a well-differentiated adenocarcinoma, 
the invasion of which was restricted to the 
submucosal layer (sm1) and ypN0 (0/24) with a grade 
2 chemotherapeutic effect;

(iv)	 Theoretically, the same chemotherapy should 
be continued after conversion surgery; however, 
the patient refused doublet therapy and S-1 

Figure 3 The case presentation in category 2. CT images (A-D) show the metastatic LNs in the left (lt.) supraclavicular, lt. axillary, lesser 
curvature and para-aortic regions. After 7 cycles of XP/trasutuzumab therapy, the supraclavicular, axillary and para-aortic LNs had shrunk 
completely and a CR was confirmed.
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monotherapy was administered for 2 years 
after the operation. The patient remains alive 
at 96 months after surgery without recurrence 
and with no chemotherapy. In this category, 
when the metastatic site shows a good response 
to chemotherapy, the primary tumors and/or 
metastatic tumors can be removed after staging 
laparoscopy confirms CY0 and P0. Of course, 
one controversial opinion would be that palliative 
chemotherapy alone should have been continued 
for the rest of the patient's life; however, primary 
tumor resection was considered to be quite 
feasible because of the CR of the metastatic 
lesion and presence of the primary lesion. These 
operations can be defined as cytoreductive surgery 
or volume reduction surgery, even if a complete 
resection is performed because recurrence later 
develops in most of these cases (26). Of course, 
volume reduction surgery can be partly included 
in the definition of conversion therapy as a 
conversion surgery or adjuvant surgery. However, 
its clinical benefit should be clarified in the future.

Future perspectives

Controversy still exists among medical and/or surgical 
oncologists as to whether or not surgical intervention should 
be performed for patients with stage IV GC. According to 
the results of the REGATTA trial (17), palliative gastrectomy 
was not beneficial in cases other than those that involved 
bleeding or obstruction by the primary tumor. This result is 
very important because conversion therapy can be regarded 
as the next strategy for stage IV GC.

On the other hand, whether or not conversion therapy is 
beneficial remains controversial because the indications for 
the operation have not been clarified and because stage IV 
GC is composed of technically resectable metastasis and a 
tumor burden that is generally greater, a mixture of peritoneal 
dissemination, hematological metastasis and/or distant lymph 
node metastasis. For example, some physicians may be of the 
opinion that technically resectable metastasis can be regarded 
as conversion therapy; while others disagree because it is 
resectable, even stage IV and may aim to achieve a cure with a 
radical operation. Other physicians may consider the possible 
existence of numerous metastatic sites and thus never consider 

Figure 4 The case presentation in category 3. An upper gastrointestinal image (A) and an endoscopic image (B) show pyloric stenosis and 
the thickening of the gastric wall; a CT image (C) shows bilateral hydronephrosis. After 6 cycles of S-1/DOC therapy, the patient completely 
recovered from hydronephrosis and oral intake became possible.
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performing surgery with a curative intent.
Considering the lengthy discussions that have taken 

place, we have proposed new categories for classifying the 
biology of GC in order to understand the complicated 
situation of stage IV GC (16). 

As described in previous reports, we have divided stage 
IV GC into two entities with macroscopic positive and 
negative patients, who are further classified into four 
categories (16). Patients without macroscopic peritoneal 
dissemination are classified into category 1 and category 
2. The patients with potentially resectable metastasis are 
classified into category 1, while those with marginally 
resectable metastasis are classified into category 2. Patients 
with macroscopic peritoneal dissemination are classified 
into categories 3 and category 4. The patients in category 
3 are considered to be incurable and have unresectable 
metastases; however, resection may be performed to achieve 
local palliation. The patients of category 4 have non-curable 
metastases. It is essentially impossible to a achieve cure in 
any patient with peritoneal carcinomatosis from gastric 
cancer, irrespective of the pretreatment extent or the ability 
to achieve an R0 resection. However, the survival outcomes 
differ according to the degree of disease progression and 
the extent of the disease, in addition to response to therapy. 
Longer survival can be expected in patients in categories 1, 2 
who are treated with curative intent, while the treatment of 
other patients focuses on “care.” The concept of conversion 
therapy or adjuvant surgery principally includes patients in 
category 2, some patients in category 3 and rarely patients 
in category 4 when the operations are performed with the 
goal of achieving an R0 resection or a surgical cure.

Conversion therapy in patients with stage IV GC looks to 
be beneficial; however, it should be scientifically evaluated in 
an RCT or a prospective cohort study. A retrospective cohort 
study is now being conducted in Asia through the Federation 
of Asian Clinical Oncology (FACO), which consists of the 
Japanese Society of Clinical Oncology (JSCO), the Korean 
Association of Clinical Oncology (KACO) and the Chinese 
Society of Clinical Oncology (CSCO), with the support of 
the Japanese Gastric Cancer Association (JGCA), the Korean 
Gastric Cancer Association (KGCA) and the Gastric Cancer 
Association of the Chinese Anti-cancer Association. The 
primary endpoint is the incidence of operative complications 
and the secondary endpoints are OS and RFS according to the 
above-mentioned categories. The eligibility criteria include: 
(I) histologically proven primary gastric adenocarcinoma; 
(II) stage IV GC patients who are initially regarded as non-
curably resectable but who are regarded as curably resectable 

(R0) and undergo radical surgery (including metastasectomy) 
after successful chemotherapy (categories 2, 3 and 4); (III) 
stage IV GC patients who are initially regarded as resectable, 
who undergo radical surgery after chemotherapy (neoadjuvant 
cases) (category 1); (IV) stage IV gastric cancer patients in 
whom peritoneal dissemination or positive cytology are 
detected by staging laparoscopy or laparotomy but who 
undergo radical surgery after successful chemotherapy, or 
patients who undergo gastrectomy irrespective of whether they 
receive chemotherapy (categories 1, 3). A further analysis will 
be required to clarify the benefits of conversion therapy in the 
new strategic approach for stage IV GC.
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