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Abstract
Gastric cancer is generally diagnosed at an advanced stage, especially in countries without screening programs. Previously, the metastatic stage was synonymous with palliative management, and surgical indications were only for symptomatic relief. However, this therapeutic option is associated with poor prognosis. A subgroup of patients with limited metastatic disease could benefit from intensive treatment. A combination of chemotherapy, immunotherapy, and targeted therapy could help either maintain a resectable state for oligometastatic disease or diminish the metastasis size to obtain a complete resection configuration. This latter strategy is known as conversion therapy and has growing evidence with favorable outcomes. Oncosurgical approach of metastatic disease could prolong survival in selected patients. The challenge for the surgeon and oncologist is to identify these specific patients to offer the best multimodal management. We review in this article the actual evidence for the treatment of oligometastatic gastric cancer with curative intent. 
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Core Tip: Oligometastatic gastric cancer is an increasingly recognized clinical entity characterized by limited metastatic spread. With the development of multimodal treatment, curative treatment with complete surgical resection can be achieved. In our review, we have shown evidence that chemotherapy, immunotherapy, and targeted therapy could control the expansion of the tumor or decrease the size of the metastasis to achieve a resectable configuration. Surgery is not only a palliative option for metastatic disease but could be offered with curative intent in selected patients.


INTRODUCTION
Gastric cancer is the fourth most frequent cause of cancer-associated death worldwide[1]. The abundant vascularization and the rich lymphatic drainage explain the tendency of gastric cancer to spread quickly[2]. Gastric cancer can be divided into four stages: early, when the tumor involves only the stomach; locally advanced, when it involves the serosa or the regional lymph nodes; oligometastatic, when distant organs are involved but limited in number and size; and metastatic, when numerous distant organs are affected. Almost half of gastric cancers are diagnosed at an advanced stage in Western countries[2]. The most frequent organs concerned by metastasis at diagnosis presentation are the liver, the peritoneum, and distant lymph nodes[3].
Predominantly because of late-onset symptoms and lack of active screening programs, one-third of patients have distant metastases at presentation[4]. This late diagnosis implies poor prognosis. Although the median survival time has improved with the development of new chemotherapy regimens, it is still unsatisfactory in metastatic disease, ranging from 9 to 16 mo[5,6]. There is an urgent need to develop better treatment strategies. Surgery could be an option as the only definitive curative treatment. However, according to actual recommendations, patients with metastatic disease are ineligible for surgery and should receive systemic chemotherapy[7-9]. According to the TNM Classification of Malignant Tumors (TNM), single- and multiple-site metastases share the same M1 staging. However, tumors with a single-site metastasis could have, in theory, less aggressive behavior. A subclassification for metastatic disease was therefore required. The notion of oligometastatic disease was first introduced in 1995 by Hellman and Weichselbaum[10]. Initially, oligometastatic disease was characterized by the presence of fewer than five metastases. This definition has evolved and been challenged by expert groups. There is still a debate between two definitions: three to five synchronous metastatic foci in a single organ or metastatic disease affecting one or two organs with one or two foci per organ[11]. The size cutoffs accepted for oligometastatic foci is 3 cm[12]. Patients with this disease configuration could benefit from aggressive multimodal treatment with oncological treatment followed by surgery. We reviewed the actual evidence for each modality of treatment (surgical and oncological) for oligometastatic gastric cancer. 

SURGERY FOR OLIGOMETASTATIC GASTRIC CANCER
Surgery for early or locally advanced gastric cancer with adequate lymphadenectomy is the only definitive curative treatment[13]. For metastatic gastric cancer, no actual guidelines recommend a curative surgical approach[14,15]. Inspired by compelling evidence in favor of surgery in patients with colorectal metastatic disease, the role of surgery in metastatic gastric cancer was questioned. 
The liver is frequently involved in metastatic gastric cancer. Synchronous liver metastasis can be found in 5% to 10% of all diagnosed gastric cancer[16]. Hepatic resections for liver metastasis of gastric cancer are described in numerous studies with favorable long-term outcomes and acceptable morbidity. Surgical resection in selected patients has been shown to improve survival from several reports of 5-year survival between 0% and 42%[17-19].
A nationwide retrospective study from England showed that patients with gastric cancer and synchronous hepatic metastasis had better long-term survival when a gastrectomy combined with hepatectomy was performed compared with patients with gastrectomy with no liver resection (1-year survival: 50% for gastric and liver resection vs 35.9% for only gastrectomy; 5-year survival: 75.5% vs 61.7%, respectively)[20]. There was no difference in 30-d and 90-d morbidity and mortality between the two groups in their results. In particular, there was no difference in reoperation rates, readmission, postoperative pneumonia, and thromboembolic events between the two groups. These results suggest that the addition of hepatectomy to the primary tumor resection does not seem to affect the postoperative course in selected patients.
In their retrospective study, Takemura et al[21] showed that serosal invasion of the primary gastric cancer and hepatic metastasis larger than 5 cm in diameter was found to be independent indicators of poor prognosis. Some authors proposed criteria according to which hepatic metastasis would be potentially resectable: Number of metastases inferior to three, unilobar involvement, and diameter inferior of 5 cm[22]. Surgical treatment could be proposed in expert centers when these criteria are fulfilled with strict patient selection. 
The only randomized trial that analyzed the role of surgery for metastatic gastric cancer is the REGATTA trial[23]. This multicentric, randomized Asian trial included patients with advanced gastric cancer and single-site metastasis. The authors compared the chemotherapy-only group with the gastrectomy-plus-adjuvant-chemotherapy group. The 2-year overall survival rate was 31.7% in the chemotherapy-only group and 25.1% in the gastrectomy-and-chemotherapy group, with a median overall survival of 16.6 mo and 14.3 mo, respectively. The authors concluded that surgical resection of the primary tumor did not offer a survival advantage and should not be recommended. However, some critique can be expressed about this trial. First, the metastatic lesions were not resected. Second, the patients did not receive chemotherapy before the surgical resection. Therefore, the REGATTA trial did not define the role of radical surgery in oligometastatic gastric cancer. A retrospective analysis including 5,185 cases from the U.S. Surveillance, Epidemiology, and End Results (SEER) database initially diagnosed with gastric cancer and distant metastases showed that the resection of the primary tumor and the combined resection of the metastasis were independent prognostic factors for survival improvement[24]. 
An observational study of the German Arbeitsgemeinschaft Internistische Onkologie (AIO) group, the FLOT-3 trial, analyzed the feasibility and efficacy of using induction chemotherapy followed by surgical resection with curative intent for selected patients with limited metastatic gastric and esophagogastric junction cancer[25]. This study had a three-armed design (locally advanced tumors, tumors with limited metastases, numerous metastatic tumors). The results showed favorable survival in the group of patients with limited metastatic disease who received neoadjuvant chemotherapy and subsequently underwent surgery with both primary tumor and metastatic location resection. In the limited metastatic group, the median overall survival was 31.3 mo for patients who proceeded with surgical resection and 15.9 mo for patient’s ineligible for surgery (Figure 1). The FLOT-3 trial showed that surgery could have a potential survival benefit when primary and metastatic lesions were resected. 
This was the justification for the concept of the ongoing FLOT 5-RENAISSANCE trial[26]. This multicenter randomized trial is recruiting patients with limited metastatic gastric and esophagogastric junction adenocarcinoma. Limited metastatic disease is defined as retroperitoneal lymph node metastases or one organ site that is resectable. Patients are to receive four cycles of chemotherapy alone or with trastuzumab if HER-2 positive. After four cycles, the patients without disease progression are randomized to receive additional chemotherapy cycles or surgical resection of the primary tumor and the metastases. These patients will receive subsequent postoperative chemotherapy (Figure 2). 
Another ongoing randomized study is questioning the advantage of surgical resection compared to systemic therapy in oligometastatic stage IV metastatic gastric adenocarcinoma. The SURGIGAST study is an ongoing French multicentric randomized trial comparing the continuation of chemotherapy vs surgical removal of the primary tumor and the metastatic site in oligometastatic gastric cancer. The primary outcome is the overall survival with a follow-up of 2 years (ClinicalTrials.gov identifier: NCT03042169)[27]. The results of these two studies should determine the exact role of surgery in limited metastatic gastric cancer and set a new standard of therapy. 
For incurable advanced gastric cancer, palliative resection is generally indicated in the presence of significant symptoms such as bleeding or obstruction whereas the usefulness of gastrectomy aimed at reducing tumor volume in asymptomatic patients remains unclear. With the improvement of the chemotherapy regimen, median overall survival has progressively increased, and surgery is now reserved for palliative situations.
In a curative intent, surgical treatment is in vain if the complete resection of the primary tumor and the metastatic site cannot be offered. A wrongful indication with R1 resection will add potential postoperative morbidity. This could delay chemotherapy treatment with a significant impact on patient survival. Surgical management of oligometastatic gastric cancer should be proposed to selected patients with controlled disease when there is a technical possibility of complete surgical resection. The actual therapeutic options are still insufficient to significatively control both the primary tumor and the distant lesion.
In summary, surgery aims to ensure adequate local clearance, appropriate lymphadenectomy, and uncomplicated anastomosis with low morbidity. An R0 resection, defined by en-bloc resection of the primary tumor without microscopic or macroscopic residual disease for both the primary and metastatic sites, should be the objective of every surgery. Figure 3 summarizes the multidisciplinary management of a patient with metastatic gastric cancer. Because of the current lack of high-grade evidence, radical surgical resection of metastatic gastric cancer cannot be recommended at this time. 

CHEMOTHERAPY FOR OLIGOMETASTATIC GASTRIC CANCER
Systemic chemotherapy
Significant advances in the multimodal treatment strategy for gastric cancer have changed the clinical management of the disease over the last 15 years[28]. The first study that revolutionized the oncological treatment of gastric cancer was the Medical Research Council Adjuvant Gastric Infusional Chemotherapy (MAGIC) trial in 2006[29], followed by the French Action Clinique Coordonnees en Cancerologie Digestive (ACCORD-07) study[30]. These two randomized trials paved the way for the perioperative chemotherapy treatment strategy to emerge as the new standard of care. It has been shown to be successful in treating stage IV esophageal, esophagogastric junction (GEJ) and gastric cancer. Chemotherapy regimens are continuously evolving, intending to combine the highest response and lowest possible toxicity rates. The toxicity of the FLOT regimen appears moderate, with good tolerance even in the elderly population[31]. Subsequent studies have shown similar results, with the recent FLOT-4 trial reporting an advantage in survival and the complete pathological response of a docetaxel-based regimen over the established regimens used in the MAGIC trial[32]. Based on this data, the FLOT regimen is the new standard in the perioperative therapy of gastric or esophagogastric adenocarcinomas. In Eastern regions, adjuvant treatment, particularly S-1 (an oral fluoropyrimidine), is the preferred chemotherapy regimen. 
These regimens for resectable gastric cancer are well accepted and used. 
In contrast, despite the development of newer and more active chemotherapy agents, gastric cancer with metastatic disease remains associated with a poor prognosis, with a 5-year overall survival rate of only 4%[33]. The approach was traditionally palliative chemotherapy with systemic treatment for metastatic disease, including cisplatin and fluorouracil or epirubicin, cisplatin, and fluorouracil regimens. 
In a retrospective study, Oyama et al[34] examined outcomes of patients with gastric cancer and para-aortic lymph node metastasis. All patients underwent surgical resection, but the systemic regimen was either neoadjuvant or adjuvant. The neoadjuvant treatment was docetaxel, cisplatin, and S-1 for 4 wk, and surgery was performed 2 wk to 4 wk after the last chemotherapy course. The adjuvant treatment was either oral or intravenous 5-FU. Out of a total of 44 patients, 16 underwent surgery after neoadjuvant treatment. The authors reported a low morbidity rate in the neoadjuvant group. Two patients could not finish the neoadjuvant treatment due to toxicity. In the neoadjuvant treatment group, patients had a pathological response ratio of resected specimens of 87.5%. The overall survival ratio was 93.8% 2 years after surgery, and relapse-free survival was 75.0%. The authors showed that preoperative chemotherapy was the only independent prognostic factor in multivariate analysis for overall survival.
Over the last decade, an increasing number of metastatic patients responded to palliative regimens and were able to proceed to surgery with curative intent. This therapeutic concept, conversion therapy, is defined as a patient becoming eligible for curative surgery after systemic chemotherapy while the initial tumor was reported unresectable. From initially unresectable gastric cancer, medical therapy could help convert patients into curable cancer. The presence of only one site of metastasis is one of the most important prognostic factors. 
This “conversion” to curative surgery was first described by Nakajima et al[35] in 1997.
With the improvement and development of new therapeutic agents, several conversion therapies have been proposed for stage IV gastric cancer. The most efficient chemotherapeutic regimen to obtain an R0 resection state has been discussed in many trials. 
In Japan, the standard treatment for metastatic disease was developed from the SPIRIT trial. According to the Japanese guidelines, S-1 plus cisplatin is the first-line chemotherapy in HER-2 negative patients[36]. For HER-2 positive patients, capecitabine plus cisplatin and trastuzumab are the recommended regimens. 
In Europe, one Western series reported favorable results, with 74.2% of patients with unresectable disease converted to surgical management with R0 resection after epirubicin, cisplatin, and 5-FU regimen[37]. Table 1 summarizes the significant studies on conversion therapy.
Another well-studied regimen in the neoadjuvant setting for oligometastatic disease is the FLOT regimen. It has proven its efficacy in the FLOT-3 trial and is currently used in the RENAISSANCE trial. It is recognized as the standard regimen for the neoadjuvant treatment of oligometastatic gastric cancer. 
A novel oral cytotoxic chemotherapy, trifluridine/tipiracil, has shown efficacity in patients with chemotherapy refractory advanced gastric cancer. The TAGS study randomized patients with metastatic gastric adenocarcinoma who had received two chemotherapy regimens with disease progression[38]. Patients were randomized to receive a placebo or oral trifluridine/tipiracil. Overall survival improved in the trifluridine/tipiracil group from 3.6 to 5.7 mo (hazard ratio 0.69, P < 0.001) with low chemotherapy toxicity. This regimen could be part of the treatment for refractory advanced gastric cancer.
In conclusion, in marginally resectable metastatic tumors, the patient should be treated with neoadjuvant chemotherapy. Restaging with a CT scan or PET scan imaging will assess the response of the tumor and metastases to systemic treatment. This assessment is usually made using the Response Evaluation Criteria in Solid Tumors (RECIST v1.1)[39]. These criteria standardize the measurement of the response to systemic treatment. The pathology can be subsequently classified into complete response, partial response, progressive disease, or stable disease. 
If the tumor becomes resectable, surgery should be offered. In patients with tumor progression after neoadjuvant chemotherapy, palliative chemotherapy should be proposed. 

INTRAPERITONEAL CHEMOTHERAPY
The peritoneal cavity is a common site for metastasis in advanced gastric cancer and carries the poorest prognosis. 
Gastric cancer cells diffuse mainly through lymphatic flow and via cell seeding after serosa invasion. About 53%-60% of patients affected by advanced gastric cancer present with peritoneal carcinosis (PC) (stage III-IV), which is more than the 40% of patients with liver metastasis[40].
During intraoperative abdominal examination, peritoneal seeding is found in 10%-20% of patients scheduled for potentially curative resection[41]. In contrast to lymphatic and hematogenous dissemination, the peritoneal spread is a locoregional extension. Preoperative recognition of peritoneal involvement is complex since all imaging techniques have significant limitations because of the low-volume density of peritoneal nodules[42].
Similar to distant metastases, peritoneal carcinomatosis can have different grades of severity. The peritoneal carcinomatosis index (PCI) developed by Sugarbaker helps assess the extent of intraperitoneal disease by observing the implant size and distribution throughout 13 regions with a maximum score of 39[43]. A low PCI score can be parallel to an oligometastatic state. For peritoneal carcinomatosis, intraperitoneal chemotherapy was proposed as an alternative to systemic chemotherapy. It allows for high concentrations of intraperitoneal drugs to act on free tumor cells and peritoneal nodules directly. This direct intraoperative instillation of chemotherapy into the abdominal cavity is heated as hyperthermia extends the locoregional effects with increased penetration into malignant nodules and an increased antimitotic effect[44].
For patients with gross peritoneal carcinomatosis, the efficacy of hyperthermic intraperitoneal chemotherapy (HIPEC) depends on the possibility of achieving complete cytoreduction, as drug action is limited for residual tumors larger than 2.5 mm[45].
The use of HIPEC in gastric cancer was studied in a retrospective multicentric French study between February 1989 and August 2007. Glehen et al[46] evaluated 159 patients who underwent cytoreductive surgery and HIPEC and showed 1-, 3-, and 5-year survival rates of 43%, 18%, and 13%, respectively. These results increased to 61%, 30%, and 23%, respectively, in patients with complete cytoreduction. The authors reported the completeness of cytoreduction as being the principal independent prognostic factor. The study showed that if cytoreductive surgery does not allow enough downstaging, survival rates are low, with a median survival of 6-8 mo. 
The completeness of cytoreductive surgery is a critical prognostic factor for survival. 
A meta-analysis of 10 studies showed a median survival benefit of 4 mo in favor of cytoreductive surgery plus HIPEC with significant systemic toxicity for patients with peritoneal carcinomatosis treatment. In this category, HIPEC is related to a high risk of developing respiratory failure (RR = 3.67, 95%CI: 2.02-6.67, P < 0.001) and renal dysfunction (RR = 4.46, 95%CI: 1.42-13.99, P = 0.01). Patient selection plays a crucial role in the potential benefit of HIPEC use. Patients should have an excellent preoperative functional status and no evidence of extraperitoneal metastases.
Patients with signet-ring cell cancer are at higher risk of peritoneal seeding. The currently starting German FLOT9 trial evaluates the place for a prophylactic HIPEC for this aggressive tumor[47]. This multicentric trial includes patients with signet-ring-cell cancer in a curative stage without metastases. Patients receive neoadjuvant FLOT cycles and are subsequently randomized into curative surgery with adjuvant FLOT or curative surgery combined with intraoperative prophylactic HIPEC and adjuvant FLOT. The results of this study will provide evidence of the role of prophylactic intraoperative chemotherapy. 
Surgery combined with intraperitoneal chemotherapy could improve survival and reduce recurrences compared with only surgery in selected cases. Intraperitoneal chemotherapy could be proposed for peritoneal carcinomatosis with a peritoneal cancer index (PCI) < 7[48]. However, safety outcomes should be further evaluated by larger samples, and this specific technique is currently used in the framework of trial protocols exclusively. 
The ongoing GASTRIPEC trial should help further define the role of HIPEC[49]. This randomized trial compares sole cytoreductive surgery with cytoreductive surgery plus HIPEC for advanced gastric cancer with peritoneal carcinomatosis.

RADIOTHERAPY 
Radiotherapy is commonly used to control the local spread of tumors and has been a significant advancement in the oncological field. Gastric cancer has an aggressive local spread, and radiotherapy has been employed for its local control. In gastric cancer, the history of radiotherapy began with the comparison of adjuvant chemotherapy vs radiotherapy following surgical resection. The results of the British Stomach Cancer Group failed to demonstrate an overall survival benefit[50]. Outcomes were generally disappointing with a 5-year overall survival of 17% in any treatment group. This preliminary study opposed adjuvant chemotherapy and radiotherapy. The conclusion was that surgery remains the standard treatment for this condition, and the role of adjuvant treatment was minimal. Four years later, a study from China compared 370 patients who underwent surgery only or received preoperative radiotherapy to the gastric cardia region, gastroesophageal junction, and limited regional lymph nodes[51]. A significant overall survival advantage (absolute risk reduction of approximately 10% at 5 years) was noted in the group receiving neoadjuvant radiotherapy. This survival benefit set the basis for the potential benefit of radiotherapy in gastric cancer. Adjuvant chemoradiotherapy is the standard care in the United States, according to the Intergroup 0116 trial despite methodological flaws. In other countries, the adjunction of radiotherapy to chemotherapy can be considered in patients with positive margins or gross residual disease[52].
In contrast to data for patients with resectable gastric cancer, evidence for patients with unresectable gastric cancers is scarce. Nonetheless, chemoradiotherapy may have a role in achieving durable palliation and conversion to resectable disease. A Japanese study that employed chemoradiotherapy for patients with unresectable locally advanced gastric cancer found a resection rate of 33.3% and an overall pathological complete response rate of 13.3%[53]. In this study, 40 Gray were delivered to the primary tumor and regional lymph nodes with concurrent S-1 and cisplatin. The conclusion was that radiotherapy could prevent the local spread of the tumor and lead to resectability. Randomized studies on the use of preoperative radiotherapy are generally of poor quality with limited information on the quality of the surgery, adequacy of nodal dissection, and extent of tumor involvement. A meta-analysis of these studies from Pang et al[54] did not show a survival benefit of preoperative radiotherapy on 5-year overall survival (hazard ratio, 0.68; 95%CI: 0.45-1.01). 
For metastatic gastric cancer, radiotherapy plays a limited role. The adjunction of radiotherapy to chemotherapy in metastatic gastric cancer does not seem to improve overall or disease-free survival[55]. The benefit of radiotherapy in the management of oligometastatic gastric cancer is more focused on palliative treatment for the symptoms caused by the primary lesion with reduced pain and bleeding[56]. An ongoing U.S. randomized trial addresses the matters of adding radiotherapy to the usual chemotherapy in oligometastatic esophageal and gastric cancer (ClinicalTrials.gov identifier: NCT04248452)[57].

TARGETED THERAPY 
The poor results of conventional treatment in advanced gastric cancer stimulated research teams to explore alternative solutions. Targeted therapy is an oncological treatment that targets specific genes and proteins involved in tumor expansion. The erythroblastic leukemia viral oncogene homolog 2 (ErbB2, also known as HER2) belongs to the epidermal growth factor (EGF) receptor tyrosine kinases. This receptor is overexpressed in 10%-20% of gastric cancer[58,59]. It is an adverse prognostic factor in breast cancer, showing more aggressive biological behavior and higher recurrence rate. In gastric cancer, HER2 is only a predictive marker. Molecular targeted therapy against HER2 was developed to improve the prognosis of this tumor subtype. The mechanism is to administrate antibodies against HER2 or one of its ligands to force its internalization and antagonize its recycling.
Trastuzumab was the first treatment developed for HER2-positive carcinomas. Its efficacy was first described in patients with breast cancer and demonstrated responses both as a single agent or in combination with chemotherapy regimens[60,61]. Given the success in metastatic and adjuvant settings for breast cancer, evaluation of trastuzumab in gastric and esophageal cancers was necessary. 
The randomized international Trastuzumab for Gastric Cancer ToGA trial evaluated trastuzumab combined with standard platinum/fluoropyrimidine combination vs platinum/fluoropyrimidine chemotherapy only in inoperable locally advanced, recurrent, or metastatic HER2-positive GEJ or gastric adenocarcinoma[6]. The addition of trastuzumab to chemotherapy improved median overall survival (13.8 mo with the combination vs 11.1 mo for chemotherapy only, hazard ratio [HR]: 0.74; P = 0.0046). Patients with higher HER2 expression seem to obtain an even greater survival advantage (16.0 vs 11.8 mo; HR: 0.65). Notably, patients on the trastuzumab treatment arm received more chemotherapy, with a median of six cycles. The complete response rate was 5% in the trastuzumab group vs chemotherapy alone, almost reaching statistical significance (P = 0.059). Based on these results, the adjunction of molecular targeted therapy seems to improve systemic control. Kurokawa et al[62] also showed promising efficacy and safety combined with S-1 and cisplatin in combination for patients with HER2-positive unresectable gastric cancer. They recruited 56 patients and found a response rate of 68% (95%CI: 54%-80%), with a disease control rate of 94% (95%CI: 84%-99%). The median overall survival was 16 mo. Since the publication of these trials, the use of trastuzumab has become a standard option for patients with inoperable HER2-positive gastric cancer.
The clinical utility of continuing Trastuzumab beyond progression is still a research question that deserves further study. A study conducted in China in patients with advanced HER2-positive gastric cancer showed slightly better survival with trastuzumab beyond progression (3 mo vs 2 mo without trastuzumab)[63]. This low advantage of second-line therapy can be partly due to the heterogeneity of gastroesophageal cancers, which have a less uniform expression of HER2 than breast cancer cells. Discordance in HER2 status between primary tumors and metastatic lesions may also bias the efficacy of HER2-directed agents[64]. HER2 expression can change at the time of disease progression, and cancerous cells can lose HER2 expression, becoming resistant to monoclonal antibodies. Retesting of HER2 expression is justified if trastuzumab is to be considered after progression despite first-line chemotherapy.
Despite HER2 copy number and high expression predicting the benefit of trastuzumab in clinical trials in breast and esophagogastric cancers, only a minority of tumors respond to HER2 blockade with trastuzumab monotherapy. Other monoclonal antibodies have been studied, such as pertuzumab, which recognizes a different epitope of HER2 than trastuzumab. The early clinical testing of pertuzumab showed minimal activity as a single agent, but its combination with trastuzumab showed promising results[65]. For metastatic disease, the JACOB trial recruited patients with HER2-positive metastatic GEJ or gastric cancer and randomized them to pertuzumab in combination with trastuzumab, fluoropyrimidine, and cisplatin vs placebo, trastuzumab, and fluoropyrimidine[66]. The overall results from JACOB were negative. Despite a 3.3 mo absolute benefit in overall survival, the addition of pertuzumab did not show any statistically significant benefit. 
The addition of targeted therapy to traditional chemotherapy can improve the systemic control of oligometastatic gastric cancer. If the tumor displays a positive HER-2 status, this treatment should be part of a first-line therapy. 
However, if the patient has already received trastuzumab, continuing it during second-line therapy does not improve response or survival[67]. A novel HER2-targeted agent, trastuzumab deruxtecan, achieved significant response and survival benefit in patients previously treated with trastuzumab in HER-2 positive breast cancer patients[68]. Trastuzumab deruxtecan is an antibody-drug conjugate composed of an anti-HER2 antibody, a cleavable tetrapeptide-based linker, and a cytotoxic topoisomerase I inhibitor. This molecule enables the delivery of chemotherapy directly to the cancerous cell via binding to the HER2 receptor.
In a phase II trial, investigators reported the results of a randomized trial comparing trastuzumab deruxtecan vs chemotherapy in patients with HER2-positive gastric cancer previously treated with chemotherapy, including trastuzumab[69]. The group which received trastuzumab deruxtecan showed better overall survival (12.5 vs 8.4 mo, P = 0.01) and progression-free survival (5.6 vs 3.5 mo, P = 0.03).
The most common adverse events with trastuzumab deruxtecan were neutropenia (51%), followed by anemia (38%) and anorexia (17%). Trastuzumab deruxtecan could be an option with efficacy in previously treated gastric and EGJ metastatic cancer.
Vascular endothelial growth factor receptor (VEGFR) is another target for specific therapy. This pathway promotes angiogenesis and can contribute to the progression of gastric cancer. An anti-VEGFR-2-directed antibody, ramucirumab, antagonizes the VEGFR pathway. A phase III study (REGARD) showed an improvement of overall survival (5.2 mo vs 3.8 mo) in the ramucirumab group compared to the placebo group in patients with disease progression after first-line chemotherapy[70]. The survival improvement was confirmed in the RAINBOW study[71]. This randomized trial compared ramcirumab plus paclitaxel vs paclitaxel plus placebo for second-line therapy in advanced gastric cancer. The combination of ramucirumab with paclitaxel significantly increases overall survival compared with placebo plus paclitaxel. There was also a significantly greater proportion of patients with an objective pathological response in the ramucirumab-plus-paclitaxel group than in the placebo-plus-paclitaxel group (28% vs 16%, respectively, P = 0.0001).
The RAMSES FLOT-7 was a randomized multicentric German and Italian trial[72]. Patients with resectable gastric or GEJ adenocarcinoma were randomized to FLOT plus ramucirumab (a VEGF-R2 inhibitor) or FLOT only in the perioperative period. A higher R0-resection was achieved in the FLOT-RAM group (97% vs 83% in the FLOT alone, P = 0.0049). However, the mortality was higher in the FLOT-RAM group (5.9%) than in the FLOT-only group (2.5%). The addition of immunotherapy to resectable tumors seems to improve R0 resection rates but with a higher mortality rate. 

IMMUNOTHERAPY
Immunotherapy was initially developed as a third-line treatment option. The disappointing results after several regimens of chemotherapy prompted the development of additional treatment. The first target for the immunotherapy was the programmed cell death 1 protein (PD-1) and its ligand. This surface protein is expressed by tumor cells. The binding of this protein by monoclonal antibodies allows the immune system to recognize tumor cells and respond against them. 
Two trials studied the role of immunotherapy as a third-line treatment for inoperable gastric cancer. The Asian ATTRACTION-2 study included patients with advanced gastric or GEJ cancer who received two or more chemotherapy regimens[73]. They randomized patients into nivolumab (immunotherapy targeting PD-1) or placebo groups. The median overall survival was significantly increased in the nivolumab compared to the placebo group (5.3 mo vs 4.1 mo, respectively; HR 0.63, P < 0.001). These results were confirmed in a population that also included non-Asian patients in the KEYNOTE-059 study[74]. This single-arm multicohort study included 259 patients from 16 countries with metastatic gastric cancer who received pembrolizumab, another monoclonal antibody against PD-1. The objective response rate was observed at 11.6%. In tumors with PD-L1 (programmed cell death ligand 1) expression, the response duration was longer (16.3 mo vs 7 mo in negative PD-L1 tumor). 
Another study about the immunotherapy molecule pembrolizumab is KEYNOTE 062[75]. This study compared three groups of patients with metastatic GEJ or gastric cancer. Patients were randomized into three groups: chemotherapy only, chemotherapy plus pembrolizumab, or pembrolizumab only. The study included 763 patients. There were no overall survival differences between chemotherapy only and pembrolizumab plus chemotherapy. However, in the pembrolizumab-only group, response rates were inferior (14.8%) than in the chemotherapy-only group (37.2%). Combining pembrolizumab with chemotherapy failed to improve outcomes over chemotherapy only and should be reserved for treating chemotherapy refractory advanced gastric cancer.
The adjunction of PD-1 antibody combined with a modified FLOT regimen is the subject of an ongoing randomized trial (ClinicalTrials.gov Identifier: NCT04510064)[76].
This Chinese study evaluates the efficacy and safety of camrelizumab for injection, combined with fluorouracil plus leucovorin, oxaliplatin, and albumin-bound paclitaxel (modified FLOT, mFLOT) regimen in the treatment of patients with unresectable locally advanced or limited metastatic gastric cancer. The primary efficacy endpoint is R0 resection rate. After six cycles, surgical experts evaluated the resectability of the tumor, and the patients who were confirmed to be resectable received surgery within 3 wk to 6 wk. The patients with good postoperative recovery continued to receive the same immunochemotherapy at most 12 cycles.
The DANTE FLOT-8 is an ongoing randomized trial studying the effect of atezolizumab, a PD-L1 inhibitor, in patients with advanced gastric and GEJ cancer[77]. Patients are separated into two groups: FLOT plus atezolizumab or FLOT only in perioperative treatment. The results of this study will identify the role of PD-L1 inhibitors in addition to chemotherapy in the perioperative period. 
The randomized, multicentric MOONLIGHT trial is currently recruiting patients to evaluate the role of immunotherapy in metastatic disease specifically[78]. Patients must have an HER-2 negative, inoperable, or metastatic gastric or GEJ cancer to be eligible, and they are subsequently randomized to receive either FOLFOX only or FOLFOX plus nivolumab and ipilimumab. The progression-free survival is the primary endpoint, and completion of the study is expected for 2022.
Immunotherapy seems to prolong survival in third-line therapy and improve pathological response in patients with resectable disease. Further studies are needed to define its role as a downstaging modality with the potential to increase surgical resection rates in metastatic disease. 

CONCLUSION
Gastric cancer is an aggressive tumor often discovered at an advanced stage. Its management by one unique specialist is impossible, and the expertise of different specialists is mandatory for the patient. Every case must be evaluated by a multidisciplinary team including at least surgeons, oncologists, and radiotherapists. The challenge of metastatic disease management is to offer the appropriate treatment without futility. Surgery in an aggressive tumor will accelerate propagation by delaying systemic treatment. However, if surgery can control all metastatic foci with low morbidity and allow the systemic treatment to be started quickly, it could offer a survival advantage. A better understanding of gastric cancer biology has permitted the addition of antibodies that target a specific oncological pathway to the gastric cancer therapeutic arsenal. Immunotherapy is another promising field, with several new molecules being currently evaluated in randomized trials to assess their impact and indications in patients with advanced gastric cancer. The increased efficiency and better tolerance of chemotherapy allow some patients who were initially ineligible for surgery to benefit from surgical resection in second intention. The results of the RENAISSANCE trial comparing chemotherapy only vs chemotherapy and surgery for oligometastatic disease will probably change the management of advanced gastric cancer. 
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Figure Legends
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Figure 1 Kaplan-Meier analysis of overall survival in patients with limited metastatic disease (arm B) who underwent surgery and no surgery. (Adapted from Al-Batran et al[25] with permission from the American Medical Association. Citation: Al-Batran SE, Homann N, Pauligk C. Effect of Neoadjuvant Chemotherapy Followed by Surgical Resection on Survival in Patients With Limited Metastatic Gastric or Gastroesophageal Junction Cancer: The AIO-FLOT3 Trial. JAMA Oncol 2017; 3: 1237-1244. Copyright © American Medical Association. 
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Figure 2 Diagram of the FLOT-5 RENAISSANCE Trial comparing chemotherapy alone vs surgical resection for oligometastatic gastric cancer. FLOT: Fluorouracil, leucovorin, oxaliplatin and docetaxel.
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Figure 3 Diagram for the actual therapeutic strategy for patients with oligometastatic gastric cancer. HIPEC: Hyperthermic intraperitoneal chemotherapy.



Table 1 Largest series with conversion therapy for initially unresectable gastric cancer
	Study
	Period
	Total of patient with initial unresectable gastric cancer
	Number of conversion to surgery
	Number of R0 resection

	Nakajima et al[35]
	1989-1995
	30
	19
	9 (30%)

	Yamaguchi et al[79]
	2001-2013
	259
	84
	43 (51%)

	Sato et al[80]
	2002-2014
	100
	33
	28 (85%)

	Fukuchi et al[81]
	2003-2013
	151
	40 (26%)
	32 (80%)

	Nakamura et al[82]
	2005-2014
	59
	15 (%)
	12 (100%)

	Morgagni et al[37]
	2005-2016
	73
	22
	22 (100%)

	Yasufuku et al[83]
	2009-2015
	39
	13
	10 (77%)
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