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Abstract

BACKGROUND

Peritoneal metastases (PM) represent the most frequent and lethal form of dissem-
ination in advanced gastric cancer (GC), with limited efficacy of systemic che-
motherapy [median overall survival (OS): 2-9 months]. Over the past decades,
hyperthermic intraperitoneal chemotherapy (HIPEC), often combined with cy-
toreductive surgery (CRS), has emerged as a locoregional strategy to improve
peritoneal disease control. Retrospective studies have suggested promising sur-
vival benefits (median OS: 18.8 months); however, conflicting results from pro-
spective trials have limited its widespread adoption. This systematic review
hypothesizes that selected patients with advanced or high-risk GC may benefit
from HIPEC and evaluates whether such benefits have been confirmed in recent
prospective evidence.

AIM
To evaluate the role and outcomes of HIPEC in advanced and high-risk GC th-
rough a systematic review of prospective trials.

METHODS

A systematic review of prospective randomized and controlled clinical trials
(2010-2024) was performed in accordance with the Preferred Reporting Items for
Systematic Reviews and Meta-Analyses extension for Scoping Reviews guidelines.
Studies were selected from PubMed, Cochrane, Scopus, and ClinicalTrials.gov.
No geographical restrictions were applied in the search process. Eligible studies
included patients with advanced GC (T3+, positive peritoneal cytology/PM)
receiving HIPEC in either therapeutic or prophylactic settings. Exclusion criteria
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included retrospective studies, single-arm trials, and those lacking survival outcomes. Risk of bias was assessed
using Risk of Bias 2.0 and Risk of Bias in Non-Randomized Studies of Interventions tools; sensitivity and hetero-
geneity analyses were also conducted.

RESULTS

Thirteen prospective studies (eight therapeutic, five prophylactic) were included. In therapeutic settings, CRS
combined with HIPEC yielded a median OS of 11-24.9 months vs 4-6 months with systemic therapy alone. Co-
mpleteness of cytoreduction (CC-0) was achieved in 67.3% of cases, and associated with improved disease-free
survival. In prophylactic settings, HIPEC significantly reduced peritoneal recurrence, particularly in T4 tumors.
Sensitivity analyses confirmed robustness of findings, though benefit was driven by a few key trials. Heterogeneity
was moderate across studies; lack of standardized HIPEC protocols and patient selection criteria limited compar-
ability.

CONCLUSION
HIPEC may improve survival and reduce recurrence in selected GC patients, particularly those with low peritoneal
burden and CC-0 resection. Further standardization and prospective trials are needed.

Key Words: Gastric cancer; Peritoneal metastasis; Hyperthermic intraperitoneal chemotherapy; Clinical trial; Outcomes
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Core Tip: This systematic review evaluates prospective trials assessing hyperthermic intraperitoneal chemotherapy (HIPEC)
in gastric cancer (GC). Therapeutically, HIPEC combined with cytoreductive surgery improves survival in selected patients
with peritoneal metastases. Prophylactically, HIPEC reduces peritoneal recurrence after curative gastrectomy in high-risk
patients. While promising, outcomes are influenced by heterogeneity in protocols, chemotherapy regimens, and selection
criteria. Completeness of cytoreduction remains the strongest predictor of benefit. Future trials should standardize patient
selection and HIPEC approaches to clarify its role within multimodal GC treatment strategies.
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INTRODUCTION

Gastric cancer (GC) is a biologically heterogeneous for lymphatic, hematogenous, and intra-abdominal spread. As the
fourth leading cause of cancer-related mortality worldwide, it continues to pose a significant clinical burden[1]. Peritoneal
metastases (PM) occur in up to 40% of GC patients and are associated with poor outcomes, with median overall survival
(OS) ranging from 2 months to 9 months[2]. At initial diagnosis, PM is present in approximately 30%[3] of patients, and
its incidence at recurrence ranges from 15% to 52%[4]. In a 2022 study, Solaini ef al[5] identified cM-positive status,
intestinal-type histology, cT4 tumors, and lower third of the stomach were significantly associated with PM and/or
positive peritoneal cytology (CY+). Importantly, nearly 60% of GC-related deaths are attributable to PM[6].

Systemic chemotherapy remains the standard of care for patients with advanced GC patients with PM. According to
both Japanese and American Joint Committee on Cancer guidelines, the presence of tumor CY+ is classified as metastatic
disease and managed accordingly[7,8]. In contrast, the European Society for Medical Oncology (ESMO) guidelines do not
provide specific recommendations for staging or treatment in CY+ cases[9].

Despite progress in immunotherapy and targeted treatments, palliative chemotherapy and best supportive care remain
the primary strategies for stage IV GC, as recommended by both the National Comprehensive Cancer Network and
ESMOV[10]. A critical limitation of systemic therapy in this setting is its reduced efficacy against PM due to physiological
barriers that impede drug penetration into the peritoneal cavity[11]. Nevertheless, radical surgical resection may be
considered in highly selected patients with limited PM.

More than three decades ago, Sugarbaker et al[12] introduced an innovative strategy combining gastrectomy, cytore-
ductive surgery (CRS), and hyperthermic intraperitoneal chemotherapy (HIPEC) to improve outcomes in patients with
PM. HIPEC combines the concept of direct delivery of the chemotherapeutic agent to the peritoneum, enabling the
application of higher local doses with low systemic toxicity and the enhancement of its cytotoxic effects using hy-
perthermia[13].

Studies such as CYTO-CHIP have documented 5-year OS of 26.21% and median OS of 18.8 months with 3-year and 5-
year disease-free survival (DFS) of 20.4% and 17.05%, respectively[14]. CRS combined with HIPEC (CRS-H) is a te-
chnically demanding and resource-intensive procedure, historically associated with significant morbidity and a non-
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negligible risk of postoperative mortality. Postoperative mortality has long been considered a major barrier to the
widespread adoption of CRS-H. However, with the development of specialized centers and increased procedural
expertise, mortality rates have declined substantially-from 14.3% and 10.7% reported in earlier studies by Mussa et al[15]
and Yang et al[16], respectively, to a range of 0.8%-4.1% in the review by Newton et al[17]. Grade 3-4 morbidity, according
to the Clavien-Dindo classification, now falls within a range of 22%-34%[17,18]. While several cohort studies and a limited
number of randomized controlled trials (RCTs) have suggested potential benefits, the role of CRS and HIPEC in GC
remains controversial[19,20]. A major ongoing challenge lies in identifying the subset of patients who may derive
meaningful survival benefit from such aggressive treatment strategies.

This systematic review was designed to evaluate whether the encouraging outcomes reported in retrospective studies
for both therapeutic and prophylactic HIPEC-particularly in terms of OS and DFS/relapse-free survival (RFS)-have been
confirmed by prospective randomized or controlled clinical trials published over the last 15 years.

A secondary aim was to assess whether universally accepted criteria for selecting candidates for HIPEC have emerged
in either setting, and to investigate persisting divergences in the design of systemic chemotherapy and HIPEC protocols
across studies.

Unlike prior meta-analyses, including the 2021 Cochrane review that concluded evidence was insufficient to support
routine HIPEC use in GC, this study focuses exclusively on prospective evidence to address the current gaps in
knowledge.

This study aims to systematically review RCTs and controlled trials (CTs) published since 2010 to evaluate the role and
clinical impact of HIPEC in the management of advanced GC. We have excluded data on pressurized intraperitoneal
aerosol chemotherapy (PIPAC), as it is currently regarded as a palliative measure. According to a recent meta-analysis by
Di Giorgio et al[21], most PIPAC studies focus on feasibility and safety, frequently involving patients previously treated
with CRS and HIPEC.

MATERIALS AND METHODS

Study inclusion

This systematic review was conducted in accordance with the Preferred Reporting Items for Systematic Reviews and
Meta-Analyses extension for Scoping Reviews guidelines. A systematic literature search was performed in PubMed,
Cochrane Library, Scopus, and ClinicalTrials.gov between November 2024 and January 2025, without language re-
strictions. We identified studies published between January 2010 and December 2024.

No geographical restrictions were applied in the search process, and studies were included irrespective of their region
of origin, allowing for a comprehensive comparison between Asian and Western clinical practices.

Eligible studies included both randomised and non-randomised prospective clinical trials evaluating the treatment
outcomes of using HIPEC in neo-adjuvant, adjuvant or prophylactic setting in patients with advanced GC (T = 3 or nodal
positive disease) or metastatic disease (CY+ or macroscopic PM) associated or not with CRS. The following MeSH terms
and their variations were adapted for each database using advanced search tools: "Stomach Neoplasms/therapy",
"Peritoneal Neoplasms/therapy", "Hyperthermic Intraperitoneal Chemotherapy", "Combined Modality Therapy", and
"Humans". There were no restrictions on the time interval between GC diagnosis and surgical intervention, allowing for
the inclusion of studies assessing both adjuvant and prophylactic HIPEC strategies. Articles without full-text access or
published prior to 2010 were excluded, given the substantial improvements in study methodologies resulting from recent
advances in diagnosing and treating stage IV GC. For duplicate publications, only the most recent and comprehensive
version was considered. The exclusion criteria were: (1) Single-arm studies; (2) Retrospective studies; (3) Case reports; (4)
Editorials; (5) Reviews; (6) Studies lacking survival outcomes (OS or DFS/RFS); and (7) Those not reporting HIPEC-
specific protocols.

Statistical analysis

Study quality and risk of bias were assessed using validated tools. For RCTs, the Cochrane Risk of Bias 2.0 tool (ROB 2.0)
was used[22]. For non-randomized prospective studies, the Risk of Bias in Non-Randomized Studies of Interventions
(ROBINS-I) tool was applied[23]. Sensitivity analysis was performed by excluding individual trial based on sample size,
population, and effect size, following scenario-based recommendations from the Cochrane Handbook[24]. It was not our
intention to conduct a meta-analysis or any other form of comparative statistical evaluation of outcomes in either
treatment setting.

A data charting form was independently developed by one reviewer to determine the variables to be extracted. This
form was then discussed within the review team and continuously refined through an iterative process. The extracted
data included study characteristics (e.g., authors, year of publication, journal), HIPEC protocol, neoadjuvant or adjuvant
chemotherapy regimen if administered, OS (mean and at 1 year, 2 years, 3 years, and 5 years), RFS (mean and at 1 year,
2 years, 3 years, and 5 years), risk of bias, and study limitations.

Definitions

Peritoneal cancer index (PCI) is a clinical integration of both peritoneal implant size and distribution of nodules on the
peritoneal surface, and should be used in the decision of making process as the abdomen is completely explored. The
lesion size 0-3 (nodule diameter) and the involvement of abdomino-pelvic regions (0-12) are combined[25].
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CRS consists of the set of techniques required to complete six different peritonectomy procedures used to resect cancer
on the visceral intra-abdominal surface or to remove cancer from the parietal peritoneal surface. One or all six of these
procedures may required, depending on the distribution and volume of peritoneal carcinomatosis (PC)[26].

Completeness of cytoreduction (CC-0) score measures the largest residual tumor nodule at the completion of cancer
resection. CC-0 defines no residual peritoneal lesions within the operative field, CC-1 refers to persisting nodules < 2.5 cm
after CRS, CC-2 indicates nodules between 2.5 cm and 5 cm, and CC-3 refers to nodules > 5 cm or confluent unresectable
tumor nodules[25].

RESULTS

A total of 85 studies were identified after duplicate removal. Initial screening based on titles and abstracts was conducted
by six reviewers, leading to the selection of 15 articles for full-text assessment. The 15 articles were derived from 13
studies, as 2 studies produced two articles each. Inclusion was determined based on predefined selection criteria, and any
disagreements were resolved through discussion until a consensus was reached (Figure 1).

RCTs and CTs have investigated the use of HIPEC in two main settings. The former examines the therapeutic role of
HIPEC in stage IV GC, defined by either CY+ or macroscopic PC. In this context, we analyzed three RCTs[27-29] and six
CTs[30-35].

The latter explores the prophylactic use of HIPEC in stage III GC. Here, we reviewed five RCTs[36-40]. Notably, the
included studies have explored alternative HIPEC approaches beyond the standard single intraoperative procedure
following cytoreduction. HIPEC has also been administered using laparoscopic and bedside approaches and delivered in
multiple rounds in both the adjuvant (after CRS) and neoadjuvant (before CRS) settings.

Therapeutic use of HIPEC-results

Eight prospective studies have investigated the therapeutic role of HIPEC in patients with GC and PM. However, these
studies exhibit substantial heterogeneity in terms of inclusion criteria, disease burden (Tables 1 and 2), systemic
chemotherapy protocols, and HIPEC treatment regimens (Tables 3 and 4)[27,30,31,34,35].

Inclusion criteria varied considerably. For example, the GYMSSA trial enrolled patients with extra-PM, including
hepatic and pulmonary lesions, whereas the GASTRIPEC-I trial restricted inclusion to patients with synchronous
exclusive PM, low disease burden, following neoadjuvant chemotherapy[28,29]. Notably, two studies (Yu ef al[30] and
Blum Murphy et al[31]) included patients initially considered unresectable who subsequently underwent neoadjuvant
intraperitoneal therapy with the goal of conversion to surgery. Notably, conversion rates ranged from 25.9% (Blum
Murphy et al[31]) to 47.4% (Liu et al[39]), underscoring the potential of intraperitoneal therapy not only as a therapeutic
modality but also as a tool for surgical patient selection.

Most trials did not impose an upper limit on the PCI, resulting in significant variability in baseline tumor burden.
Systemic chemotherapy protocols differ widely, incorporating regimens such as FOLFOXIRI, paclitaxel, and various
platinum-based combinations, therapies administered at different phases of treatment. Similarly, HIPEC protocols varied
in intraperitoneal agent selection (e.g., Mitomycin C, cisplatin, oxaliplatin, paclitaxel), dosing, and timing. At least one
study (PERISCOPE-I) combined CRS and HIPEC with normothermic intraperitoneal chemotherapy (NIPEC) using
docetaxel, while others employed laparoscopic HIPEC as a neoadjuvant intervention[32,33].

This lack of standardization complicates the interpretation of oncologic endpoints such as OS and DFS, both of which
are closely influenced by initial disease burden and the CC-0. Among patients undergoing CRS-H in RCTs, CC-0/1 was
achieved in 67.3% of cases.

Improved survival was strongly associated with CC-0 and receipt of intraperitoneal chemotherapy, with median OS
ranging from 11 months to 24.9 months in CRS-H cohorts, compared to 4-6 months in patients treated with surgery alone
or systemic therapy only. Similarly, DFS outcomes were significantly improved in HIPEC arms, as demonstrated in
GASTRIPEC-I (7.1 months vs 3.5 months; P = 0.0472) and PERISCOPE-I (median DFS: 12 months)[29,33].

Therapeutic use of HIPEC-heterogeneity analyses, sensitivity analysis and risk of bias
In RCTs the heterogeneity assessment revealed moderate clinical variability, particularly in patient selection criteria and
systemic chemotherapy regimens[27-29]. A qualitative assessment of heterogeneity was performed across the six
included CT, focusing on study design, patient selection, intervention protocols, and reported outcomes. All studies were
prospective, single-arm cohort. However, significant clinical and methodological heterogeneity was identified. Patient
populations varied in terms of inclusion criteria: Some studies included only patients with CY+ and minimal carcino-
matosis (e.g., PCI < 6), while others enrolled patients with more extensive peritoneal disease (PCI up to 20). Differences
were also noted in systemic treatment regimens preceding HIPEC, ranging from S-1 plus paclitaxel (Asian studies) to
triplet chemotherapy combinations in Western cohorts. In summary, the heterogeneity in patient selection, HIPEC
protocols, and systemic treatments across studies[30] necessitates cautious interpretation of pooled results[31-35].
Sensitivity analyses, in RCTs, confirmed that the observed OS benefit of HIPEC was primarily driven by the Yang et al
[27] Phase III trial (hazard ratio = 0.46, 95%CI: 0.24-0.89). When the GYMSSA trial was excluded due to its limited
statistical power, conclusions remained unchanged. Conversely, removing the Wuhan trial from the analysis resulted in
the disappearance of the OS benefit, underscoring its pivotal role. In contrast, DFS and progression-free survival (PFS)
improvements were consistently observed across studies, notably in the GASTRIPEC-I trial[27-29].
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Table 1 Therapeutic use of hyperthermic intraperitoneal chemotherapy, randomized controlled trials: Study and population characteristics

Patients Oncologic exclusion Liver Lung Syncronous/metachronous

q + .
Year Ref./trial Arms cohort  criteria CY+ PCI Ascites mets mets (PMICY#)
2011  Yang et al[27] Arm 1: 68 Any lung metastasis, liver ND CRS-H ND No No Synchronous [PM (1 = 51)],
CRS-A (n= metastasis, prominent arm: 2- metachronous [PM (n = 17)]
34). Arm 2: retroperitoneal lymph node 36
CRS-H (n = metastasis (median:
34) 15).
CRS-A
arm: 3-
23
(median:
15)
2014 Rudloff/GYMSSA Arm1: 17 Disease sites other than Yes GYMS No Yes Yes  Synchronous [PM (n = 14);
FOLFOXIRIL either peritoneum, lung or arm: PCI CY+ (n = 1)], metachronous
alone arm- liver. Evidence of extensive <20,n= [PM (n = 2)]
S.Cht (n= para-aortic/retro-pancreatic 8/9
8). Arm 2: lymph node metastases. 89%);
GYMS Significant ascites PCI=
arm— CRS- 21, n=
H+S. Cht 1/9
(n=9) (11%)
2023 Rau/GASTRIPEC- Arm 1: 105 Further distant metastases No PCI27 Yes No No Synchronous [PM (1 = 105)]
1 CRS-A (n= except Krukenberg tumors. (44%) (40%)
53). Arm 2: Pretreated with
CRS-H (n = chemotherapy/radiotherapy
52)

CRS-A: Cytoreductive surgery alone; CRS-H: Cytoreductive surgery combined with hyperthermic intraperitoneal chemotherapy; CY+: Positive peritoneal
cytology; GYMS: Hyperthermic intraperitoneal chemotherapy + systemic FOLFOXIRI; ND: Not declared; PCI: Peritoneal cancer index; PM: Peritoneal
metastases; S. Cht: Systemic chemotherapy.

Table 2 Therapeutic use of hyperthermic intraperitoneal chemotherapy, controlled trials: Study and population characteristics

. Positive .
. Controlled  Patient . Median . Syncronous
Year Ref./trial . peritoneal PCI Ascites N stage .
trial phase  cohort PCI metastasis only
cytology
2020 Blum Murphy 1 27 Yes <8(52%),8-14 6 Admitted  ND Yes
et al[31] (15%), 15-21 (41%)
11%), > 21
(22%)
2020 Yu et al[30] 2 38 Yes <20 (100%) 8.8 Admitted ~ 72.2% ypN+ Yes
(convertion to
surgery group)
2020 PERISCOPE1 1and2 25 Yes <7 (100%) 2 ND 68% ypN+ Yes'
2021 Badgwelletal 2 20 Yes 0 (40%), 1-2 ND ND 70% ypN+ Yes
[35] (35%), >3 (25%)
2023 Greenetal[34] 2 41 Yes <10 (100%) 2 Excluded if 68% ypN+ Yes

> 500 cc

1Small bowel or mesenteric localizations were excluded.
All patients have peritoneal metastases or positive peritoneal cytology and no liver or lung metastasis. ND: Not declared; PCI: Peritoneal cancer index.

The sensitivity analysis in CTs showed that sequential exclusion of studies with moderate to serious risk of
confounding or missing data did not significantly alter the qualitative outcomes regarding OS and DFS. The removal of
early-phase feasibility data (MD Anderson Phase I) resulted in a slight upward shift in reported median OS (from 15-25
months to 20-24 months). Excluding PERISCOPE-I extended analysis did not impact the overall conclusions. Overall, the
observed survival benefit of HIPEC in GC with peritoneal dissemination remained consistent across sensitivity scenarios
[30], though selection bias remains a critical limitation[31-35].

The risk of bias assessment in RCTs using the ROB 2.0 tool identified two trials (Wuhan Phase III and GASTRIPEC-I) as
low risk across all domains. The GYMSSA trial presented some concerns related to the randomization process and
selective reporting. Overall, the RCTs included were methodologically sound, supporting a moderate level of confidence
in their findings[27-29].
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Table 3 Therapeutic use of hyperthermic intraperitoneal chemotherapy, randomized controlled trials: Treatments and outcomes

Median
Hyperthermic Completeness of . . . . . relapse-
. . e . P . Neodjuvant Neoadjuvant Adjuvant Adjuvant treatment Median OS 1year 2years 3years P
Year Ref./trial intraperitoneal cytoreduction . . free
Cht treatment regimen  Cht regimen (month) 0s 0s 0s .
chemotherapy protocol  score (CC 0-1) survival
(month)
2011  Yang et al[27] Cisplatin 120 mg + CRS-A:58.8% (20 of No No Yes ND CRS-A: CRS-A:  CRS-A:  CRS-A:  ND
mitomycin C 30 mg for 60-90 34), CRS-H: 58.8% 6.5 monthsvs 294%vs 59%wvs 0% vs
minutes (20 of 34) CRS-H:11.0 CRS-H: CRS-H: CRS-H:
months 41.2% 14.7% 5.9%
2014 Rudloff/GYMSSA Oxaliplatin 460 mg/m?for ~ CRS-H:88.8% (8of  Yes. GYMSarm ND Yes FOLFOXIRIL SA arm: SAarm: SAarm: SAarm: ND
30 minutes. Prior to 9) (n=6/9),SA 4.3 monthsvs 0% vs 0% vs 0% vs
perfusion: 5-fluorouracil 400 arm (n=7/8) GYMS arm:  GYMS GYMS GYMS
mg/m? IV and leucovorin 20 11.3 months  arm:44% arm:22% arm:22%
mg/m? IV
2023 Rau/GASTRIPEC- Mitomycin C 15 mg/m? + CRS-A: 41.5% (22 of  Yes (all) HER-2+: Cisplatin, Yes HER-2+: Cisplatin, CRS-A: CRS-A:  CRS-A: CRS-A:  CRS-A:
1 cisplatin 75 mg/m? for 60 53), CRS-H: 53.8% capecitabine, capecitabine, trastuzumab; 149 months  60.5% vs 154% vs 0% vs 3.5 months
minutes (28 of 52) trastuzumab; HER-2-: HER-2-: Epirubicin, vs CRS-H: CRS-H: CRS-H: CRS-H: vs CRS-H:
Epirubicin, oxaliplatin, oxaliplatin, capecitabine or 14.9 months  58.2% 25.5% 13.6% 7.1 months
capecitabine fluorouracil, leucovorin,

oxaliplatin, and docetaxel

CRS-A: Cytoreductive surgery alone; CRS-H: Cytoreductive surgery combined with hyperthermic intraperitoneal chemotherapy; Cht: Chemotherapy; GYMS: Hyperthermic intraperitoneal chemotherapy + systemic FOLFOXIRI; HER-2:
Human epidermal growth factor receptor 2; ND: Not declared; OS: Overall survival; SA: FOLFOXIRI alone.

The risk of bias across the included non-randomized prospective cohort studies was systematically assessed using the
ROBINS-I tool. All six studies demonstrated a serious overall risk of bias. Specifically, participant selection was deemed
at serious risk in all cases, as HIPEC was offered to highly selected patients based on clinical eligibility and surgical
resectability, limiting external validity. Missing data was generally well managed, with low risk in most studies, except
for a single study reporting moderate concerns due to incomplete follow-up data. Measurement of outcomes[30], partic-
ularly OS and DFS, showed moderate risk of bias in all studies, largely attributable to variability in follow-up duration
and potential detection bias in recurrence assessment[31-35].

Prophylactic use of HIPEC
Five RCTs have evaluated the prophylactic use of HIPEC in patients with locally advanced GC (Tables 5 and 6)[36-40].
Inclusion criteria were generally consistent, with the exception of the Fan et al[38] study, which randomized patients
based solely on clinical TNM (cTNM) staging, without subsequent adjustment based on pathological staging. This
approach led to the inclusion of a relatively low proportion of high-risk patients (pT4: 32%) and a notable percentage of
low-risk individuals (pT1: 8%)[38].

All trials included at least two comparative arms: CRS alone (CRS-A) vs CRS-H. The Cui et al’s study[36] expanded
upon this design by introducing additional experimental groups to evaluate the effect of neoadjuvant chemotherapy in
enhancing the efficacy of both CRS-A and CRS-H approaches.

wjco | https://www.wjgnet.com 6 September 24,2025 | Volume16 | Issue9 |

JBaishideng®



Table 4 Therapeutic use of hyperthermic intraperitoneal chemotherapy, controlled trials: Treatments and outcomes (all patients received neoadjuvant systemic chemotherapy)

D'Acapito F et al. HIPEC's role in advancing gastric cancer

Relapse-
. Patient S.Cht N-  Laparoscopic N-HIPEC ™ Convertion T-HIPEC Adjuvant otz 3 e
Year Ref./trail cohort S. Cht protocol cvcles HIPEC N-HIPEC rotocol HIPEC to surge rotocol NIPEC HIPEC OS media year years years survival
J 8 cycles B bed site OS O0S 0SS media
(month)
2020 Blum Murphy et al[31] 27 5-FU/OX (n=24%- 9 Yes 27 patients Mitomycin C 1 CRS-H ND No No ND 73.9% 581% ND ND
89%), 5- (range (30 mg) + (6/27), CRS-
FU/OX/Pacli (n = 4-24) cisplatin A (1/27)
3%-11%) (200 mg). 25.9%
Paclitaxel
(dosing was
started at 20
mg/m? and
sequentially
increased up
to 60 mg/m?)
2020 Yuet al[30] 38 Pacli + S1 4 Yes No Paclitaxel (75 2 18 (47.4%) Paclitaxel No Yes (twice Conversion 63.2% 47.40% ND ND
(Transtuzumab mg/m?) for 60 (75 mg/m?) within72  therapy
added in HER-2+) minutes for 60 hours group 21.1
minutes after CRS) months
2020 Koemans/PERISCOPE 25 Epirubicin + 3 No No No No No Oxaliplatin ~ Docetaxel ~ No 15months ND  ND ND 12 months
1 cisplatin + (460 for 90
capecitabin (n = 10), mg/sm) for minutes in
docetaxel + 30 minutes  a dose-
oxaliplatin + level
capecitabin (1 =7), escalation
capecitabin + scheme (0,
oxaliplatin (n = 3), 50,75
5-FU/OX (n = 2), mg/m?)
capecitabin +
oxaliplatin (n = 3),
Transtuzumab
added in HER-2+
2021 Badgwell et al[35] 20 5-FU+ OX (n = <8 Yes 20 patients MitomycinC  2(n=  No Mitomycin ~ No No 221 months 90%  50% 28%  ND
17/20), Triplet (20%), (30 mg) + 5/20), C (30 mg) +
therapy (n =3/20)  8-10 cisplatin 1n= cisplatin
(75%), (200 mg) for 60 15/20) (200 mg) for
>10 minutes 60 minutes
(5%)
2023 Green et al[34] 41 Fluoruracil, ND Yes 23 patients Cisplatin (90 lor2 No Cisplatin No No 249 months ND  ND 25% 74
leucovorin, mg/mq) + (90 mg/mq) months
oxaliplatin (56%), mitomycin C +
fluorouracil, (10 mg/mq or mitomycin
leucovorin, 30 mg/mq) for C (10
oxaliplatin, and 60 minutes mg/mq) for
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docetaxel (24%), 60 minutes
radiotherapy (17%)

CRS: Cytoreductive surgery; HER-2: Human epidermal growth factor receptor 2; HIPEC: Hyperthermic intraperitoneal chemotherapy; ND: Not declared; OS: Overall survival; OX: Oxaliplatin; S. Cht: Systemic chemotherapy; 5-FU: 5-
fluorouracil.

Table 5 Prophylactic use of hyperthermic intraperitoneal chemotherapy, randomized controlled trials: Study and population characteristics, treatments and outcomes

Oncological . .
: >9 : . Neoadjuvant Adjuvant
Year Ref State Arms Patient HIPEC — admission Bedsite HIPEC protocol Neoadjuvant treatment AdjuvantCht treatment
) cohort sample criteria (TNM HIPEC P CHT . ! .
regimen regimen
stage)
2014 Cuietal China  Arm 1: Surgery alone (n =48). Arm2: 192 Arm 3+ IIA-IIC + no Yes Day 1 and 4: 60 mg/m?> Yes Paclitaxel, Yes, if tumor Epirubicin,
[36] Neoadjuvant Cht + surgery (1 = 48). 4:n=98 Neoadjuvant Cht cisplatin, 90 minutes. Day 2 and cisplatin, tegafur ~progression cisplatin,
Arm 3: Surgery + postoperative before 3:0.75 g fluorouracil, 90 occurred during fluorouracil
HIPEC (n = 48). Arm 4: Neoadjuvant enrollement minutes +1000 cc of perfusate neodjuvant
Cht + surgery + postoperative HIPEC left in place for 23 hours at the treatment
(n = 48) end of each cycle
2019 Reutovich Belarus Arm 1: Gastrectomy + HIPEC (n = 154 76 TIB-IIIC + No Cisplatin 50 mg/m? + No _ No Not declared
et al[37] 76). Arm 2: Gastrectomy only (1 = 78) Borrmann type III- doxorubicin 50 mg/m? 60
v minutes closed abdomen
2021 Fanetal China  Arm 1: S.Cht (n = 17). Arm 2: T- 50 33 1IIA-B No Cisplatin (50 mg/L), 30 minutes No _ Yes S1 + oxaliplatin
[38] HIPEC + adjuvant S.Cht (1 = 33)
2022 Liuetal China 4 weeks after D2 gastrectomy: Arm 1: 114 57 1II A-B Yes Day 1 and 3: Cisplatin (30 No _ Yes 6-8 cycles of IV
[39] Bedside HIPEC + oral S1 treatment; mg/m?) + oral S1, (40-60 mg for cisplatin (60
arm 2: IV cisplatin + oral S1 treatment 14 days) mg/m?) + oral S1
(40-60 mg, 2/ day)
2023 Yuetal[40] China  Arm 1: HIPEC + Cht. Arm 2: Systemic 134 67 IITIA and B + no Yes Cisplatin (40 mg/m?), 60 No _ Yes 6-8 cycles of S1 +
chemotherapy alone Neoadjuvant Cht minutes, 2 cycles within 72 oxaliplatin
before hours after surgery
enrollement

Cht: Chemotherapy; HIPEC: Hyperthermic intraperitoneal chemotherapy; T-HIPEC: Traditional hyperthermic intraperitoneal chemotherapy; S. Cht: Systemic chemotherapy.

All HIPEC protocols employed intraperitoneal cisplatin (30-60 mg/m?). In addition, Reutovich et al[37] incorporated
doxorubicin, and Cui ef al[36] added 5-fluorouracil (5-FU). Two trials utilized single-session traditional HIPEC[37,38],
whereas studies by Cui et al[36], Liu et al[39], and Yu et al[40] explored repeated postoperative HIPEC administration[37,
38]. The Cui et al’s study[36] delivered four postoperative HIPEC cycles, while Yu et al[40] administered two, both within
the first five postoperative days. In contrast, Liu et al[39] integrated HIPEC into the adjuvant phase, administering two
cycles prior to each round of systemic chemotherapy for a total of 6-8 treatments.
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Table 6 Prophylactic use of hyperthermic intraperitoneal chemotherapy, randomized controlled trials: Studies outcomes

Year Ref. State  Arms Median OS 1year  3years Median RFS RFS 2 RFS 3 Peritoneal
0s 0s years years recurrence
2014 Cuietal China  Arm 1: Surgery alone (n = Arm 1: Arm 1: Arm 1: Arm 1: Arm 1: ND ND
[36] 48). Arm 2: Neoadjuvant Cht 27 months. 79.2%. 35.4%. 26 months. 66.7%.
+ surgery (n = 48). Arm 3: Arm 2: Arm 2: Arm 2: Arm 2: Arm 2:
Surgery + postoperative 33 months. 87.5%. 62.5%. 28 months. 77.1%.
HIPEC (n = 48). Arm 4: Arm 3: Arm 3: Arm 3: Arm 3: Arm 3:
Neoadjuvant Cht + surgery + 32 months. 85.4%. 58.3%. 31 months. 83.3%.
postoperative HIPEC (n =48) Arm 4: 36 Arm 4: Arm 4: Arm 4: 33 Arm 4:
months 93.7% 75.0% months 87.5%
2019 Reutovich Belarus Arm 1: Gastrectomy + HIPEC ND ND ND Arm 1: ND Arm1: 12.8% vs
et al[37] (n=76). Arm 2: Gastrectomy 28 months vs 47% vs  27.6%
only (n =78) arm 2: 13 arm 2:
months 27%
2021 Fanetal China Arm1:S. Cht (n =17). Arm2: ND ND Arm 1: ND ND Arm1: ND
[38] Traditional-HIPEC + 100% vs 88.2%
adjuvant S. Cht (n = 33) arm 2: vs arm
87.9% 2:84.8%
2022 Liuetal China 4 weeks after D2 Arm 1: ND ND Arm 1: Arm 1: ND 0% vs 7%
[39] gastrectomy: Arm 1: Bedside 42 months vs 29 months s 50.4% vs
HIPEC + oral S-1 treatment; arm 2: 31 arm 2: 15 arm 2:
arm 2: IV cisplatin + oral S-1 ~ months months 25.5%
treatment
2023 Yuetal China ~ Arm 1: HIPEC + Cht. Arm 2:  51.4 months ~ ND Arm 1: ND ND Arm1:  20.9% vs
[40] Systemic chemotherapy 73.9% vs 73.8%  40.3%
alone arm 2: vs arm
77.6% 2:61.2%

Cht: Chemotherapy; HIPEC: Hyperthermic intraperitoneal chemotherapy; ND: Not declared; OS: Overall survival; RFS: Relapse-free survival; S. Cht:
Systemic chemotherapy.

Pertinent records identified (7 = 120)
PubMed: 45
Cochrane library: 18
Scopus: 30
ClinicalTrials: 27

| Duplicates removed (17 = 35)

’ Records identified (7 = 85) ‘

‘ Records screened (17 = 85) ‘

Studies excluded, with reasons (7 = 70)
Wrong publication type, full text-article
not available

Full-text articles assessed
for eligibility (7 = 15)

Studies included (7 = 15)
2 studies produced two articles each

[Included] [ Elegibility ] [ Screening ] [Identiﬁcation}

Figure 1 Preferred Reporting Items for Systematic Reviews and Meta-Analyses flow diagram for the systematic review.

Systemic adjuvant chemotherapy was included in three of the five trials. While Fan et al[38] and Yu et al[40] used a
combination of S-1 and oxaliplatin, Liu ef al[39] employed S-1 monotherapy.

The Fan et al’s trial[38], likely influenced by the aforementioned selection bias, failed to demonstrate a significant
benefit of HIPEC in terms of DFS or OS. In contrast, the trials by Cui et al[36], Reutovich et al[37], Liu et al[39], and Yu et al
[40] all reported a significant protective effect of HIPEC against the development of PM. Furthermore, both Cui et al[36]
and Yu et al[40] observed an improvement in OS among patients receiving prophylactic HIPEC.
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Prophylactic use of HIPEC-heterogeneity analyses, sensitivity analysis and risk of bias

Although the included RCTs share similar endpoints, moderate heterogeneity exists across the studies in terms of patient
selection (T4-only vs mixed T3-T4 populations), HIPEC protocols (intraoperative vs bedside, single-agent vs combination
chemotherapy), and systemic therapy regimens. Despite these differences, all trials employed DFS as a primary outcome,
and the direction of effect consistently favored HIPEC —except in one neutral study. The overall methodological and
clinical heterogeneity is considered moderate but acceptable, justifying the synthesis of findings under a fixed-effects
model in the absence of statistical heterogeneity[36-40].

Sensitivity analyses were performed to assess the robustness of the observed benefit of prophylactic HIPEC in patients
with locally advanced GC. A leave-one-out approach demonstrated that the overall direction of effect—favoring HIPEC
for improved DFS —was consistent across studies[36-40]. However, the magnitude of benefit was influenced by two key
trials (Reutovich et al[37] and Yu et al[40]), which reported the most pronounced improvements in DFS and reduction in
peritoneal recurrence. Subgroup analyses based on HIPEC modality (intraoperative vs bedside), chemotherapeutic
regimen (cisplatin alone vs combination therapy), and pathological staging (T4-only vs T3-T4) suggested that intraop-
erative cisplatin-based HIPEC in serosa-invasive tumors may offer the most favorable outcomes.

Publication bias was evaluated qualitatively given the limited number of eligible trials (1 = 5), which precluded a
reliable funnel plot-based analysis. However, no evidence of small-study effects or selective reporting was observed in
the included studies. All trials reported negative as well as positive outcomes, and two studies did not demonstrate
statistically significant improvements in OS, reducing the likelihood of bias due to selective publication. Still, the
relatively small sample sizes and geographic concentration of trials in East Asia underscore the need for additional large-
scale, multicenter studies to confirm these findings and mitigate potential bias in the existing literature[36-40].

DISCUSSION
Therapeutic use of HIPEC

Although retrospective studies have suggested a survival benefit from HIPEC in GC, these findings have not been
consistently confirmed by RCTs or CTs[14,41]. This discrepancy likely stems from selection biases inherent in re-
trospective analyses. Furthermore, the lack of standardized inclusion criteria across studies — particularly concerning
patients with CY+ without macroscopic PM (A-CY+), PCI thresholds, and the presence of extraperitoneal disease—
complicates interpretation.

Patients with A-CY+ status often exhibit survival outcomes similar to those with macroscopic PM. In a nationwide
study by van der Sluis et al[42], the median OS was 12.0 months in CY+ patients compared to 6.7 months in those with
visible PM. The CYTO-CHIP trial, which included 54% of patients with only positive cytology, reported a median OS of
18.8 months in the CRS-H group vs 12.1 months in CRS-A group[14].

Some retrospective studies have included patients with serosal invasion-acknowledging its high risk for peritoneal
dissemination-under the concept of “ongoing peritoneal carcinomatosis”[43]. However, this creates ambiguity regarding
whether such patients should be managed within therapeutic or prophylactic settings. Notably, the prospective studies
evaluated in this review, related to the treatment setting, maintain this grouping of A-Cy+ patients with those with
macroscopic PM

The extent of peritoneal disease, as measured by PCI, is a critical prognostic factor. Retrospective analyses consistently
identify PCI < 7 as the threshold for achieving CC-0 and potential long-term survival. Chia et al[44] reported a 5-year OS
of 18% and an 11% cure rate limited to patients with PCI <7 and CC-0[44]. Similarly, a study by Manzanedo ef al[45] from
the GECOP registry identified PCI < 7 as the only independent predictor of OS. According to the 2024 Cinquini
Multisociety Guidelines, CRS-H only for patients with synchronous PM, a laparoscopic PCI < 6, and response to first-line
chemotherapy[46]. The German Registry (2020), which included 235 patients, demonstrated declining median OS with
increasing PCI: (1) 18 months for PCI 0-6; (2) 12 months for PCI 7-15; and (3) 5 months for PCI 16-39[41].

There is significant heterogeneity in PCI thresholds among RCTs. Yang et al[27] included 41.1% of patients with PCI 2
20; GYMSSA accepted 11% with PCI > 21 and allowed limited liver/Lung metastases[28]; GASTRIPEC-1 enrolled 17.3%
with PCI > 13[29]. In CTs, thresholds also varied: (1) Blum Murphy et al[31]: 48% PCI = 8; (2) Badgwell et al[35]: Mean PCI
2, max 13; (3) Yu et al[30]: Cut-off PCI < 21; and (4) Periscope-I and NIH paper, PCI < 10[33,34]. Such inconsistencies may
result in the inclusion of patients already beyond curative intent, undermining accurate assessment of HIPEC's
therapeutic role.

Ascites is another variable inconsistently reported-excluded in GYMSSA, unmentioned in Yang et al[27], yet present in
40% of GASTRIPEC-1 patients[28,29]. Tumor histology is also often overlooked. Signet ring cell (SRC) GC, representing
3.4%-32.5% of cases, is highly aggressive, yet its outcomes with CRS + HIPEC remain unclear[47]. Advances in the
molecular understanding of the disease have enabled the identification of actionable alterations and therapeutic targets,
paving the way for the integration of new agents into the treatment landscape of this complex malignancy. Human
epidermal growth factor receptor 2 (HER-2) was the first biomarker to allow the incorporation of an effective targeted
therapy-trastuzumab-in combination with chemotherapy in the first-line setting for selected patients[48]. The rarity of
HER-2 positivity in peritoneal disease (2%-3% vs 13%-22% in GC overall) further complicates treatment selection[49].
Subsequently, programmed death ligand-1 expression and microsatellite instability-high/mismatch repair deficiency
were recognized as predictive biomarkers for the efficacy of anti-programmed cell death protein 1 monoclonal antibodies
when combined with chemotherapy as first-line treatment for metastatic GC. More recently, CLDN18.2 has emerged as a
noteworthy biomarker in GC[50]. Zolbetuximab, a chimeric immunoglobulin G1 monoclonal antibody targeting
CLDN18.2, has shown clinical benefit when combined with oxaliplatin-based chemotherapy in patients with CLDN18.2-
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positive metastatic GC, as demonstrated by two large phase III trials[51]. The advent of those novel therapeutic strategy
(Anti-HER-2 agents, immune checkpoint inhibitors, and anti-claudin 18.2 monoclonal antibodies) underscores the need
for molecular profiling in defining the therapeutic pathway of patients with advanced GC.

Lymph node involvement, a well-established negative prognostic factor remains underexplored. Green et al[34]
identified the number of positive lymph nodes as the sole independent OS predictor, correlating with higher recurrence
and poorer outcomes. While RCTs on intraperitoneal chemotherapy (e.g., Yonemura et al[52], Ikeguchi et al[53]) suggest
potential benefit in node-positive patients, retrospective data (e.g., Rau et al[54]) favor node-negative cases, suggesting
nodal status as a surrogate marker of tumor biology.

GYMSSA remains the only reviewed study to include patients with lung and liver metastases. However, it imposed a
numeric limit on liver lesions without providing justification[28]. Conversely, the 2019 GIRCG study deemed bilobar liver
metastases inoperable, associating multiple metastatic sites with a poor prognosis[55].

Multimodal approaches are increasingly adopted, incorporating both preoperative systemic and intraperitoneal
chemotherapy. Notable strategies include neoadjuvant intraperitoneal and systemic chemotherapy, as seen in the work of
Yonemura et al[56], and perioperative intravenous regimens like Fluorouracil, leucovorin, oxaliplatin, and docetaxel
(FLOT), extensively studied by Al-Batran et al[57], which yield pathological response rates of 43%-60%. Among reviewed
studies, particularly those from Asia, systemic chemotherapy is predominantly adjuvant[1]. In contrast, Western
protocols favor perioperative chemotherapy (96.8% in Europe, 88.7% in the United States according to the GAST
RODATA registry) and the most frequently used regimen was FLOT, applied in both preoperative (47.3%) and pos-
toperative (46.4%) settings[58].

HIPEC protocols lack standardization, varying in chemotherapeutic agents (cisplatin, mitomycin, paclitaxel, oxa-
liplatin, 5-FU), temperatures (40-43.5 °C), and durations (30-120 minutes). Kusamura et al[59] have identified eight aspects
that can be influenced when performing HIPEC: (1) Type; (2) Combination and concentration of drugs; (3) Carrier
solution and its volume; (4) Temperature; (5) Duration; and (6) Technique (open or closed abdomen).

Gronau et al[60] reviewed 42 studies, noting significant heterogeneity in drug combinations: HIPEC drug regimens
preferred CDDP and MMC as a duplet regimen, which was most frequently used, although the dosages varied greatly. In
this context, the different outcome results are difficult to weigh. Van der Speeten et al[61] compared body surface area-
based vs concentration-based dosing, highlighting efficacy-toxicity trade-offs. Periscope-1 explored the combination of
HIPEC and NIPEC. The PHOENIX-GC trial showed that combining intraperitoneal and intravenous paclitaxel with S-1
yielded a superior 3-year survival rate compared to IV cisplatin and S-1 alone (21.9% vs 6%)[62].

The limited drug residence time in HIPEC (60-90 minutes) restricts penetration into subperitoneal lymphatics.
Alternative strategies, such as repeated HIPEC sessions and chemotherapy gels, aim to extend peritoneal drug exposure
[63]. Yan et al[64] demonstrated improved 3-year survival (78% vs 53%, P = 0.041) with four HIPEC sessions. Solaini et al’s
study[55] suggests HIPEC could facilitate conversion surgery, a strategy yielding OS of 37-56 months in previously
unresectable stage III/IV patients. Repeated HIPEC has spurred interest in minimally invasive approaches, including
laparoscopic and bedside techniques-the latter primarily reported in Chinese studies. Yonemura ef al[65] emphasized the
value of postoperative intraperitoneal chemotherapy in eradicating micrometastases, possibly outperforming systemic
therapy alone.

Despite these advances, logistical challenges persist. Standardizing protocols across centers is difficult, and systemic
chemotherapy often depends on local oncologist discretion. Recruitment remains a barrier, as evidenced by the
premature termination of GASTRIPEC due to slow accrual. The Chicago Working Group has advocated using national
registry data to mitigate such limitations[66].

Optimal cytoreduction (CC-0) remains the most important prognostic factor. RCTs confirm the safety of CRS + HIPEC,
but OS benefits are largely confined to patients with CC-0. In the CYTO-CHIP study (2019), CC-0 patients had
significantly better OS than CC-1[14]. This finding was corroborated by Marano et al[67] (2021, SICO Oncoteam), who
reported OS of 40.7 months in CC-0 patients vs 10.7 months in CC-0 > 1. Beeharry et al[68] also demonstrated that CRS-H
significantly reduced peritoneal recurrence compared to CRS-A (23% vs 3%, P < 0.05).

However, when comparing recent HIPEC trials to retrospective series, no substantial improvement in OS or DFS has
been observed with traditional HIPEC. This may be due to limited sample sizes-across three RCTs, only 95 patients were
enrolled in CRS-H arms, and just 71 completed treatment. Of these, 78.8% achieved CC-0 or CC-1.

In the GASTRIPEC-I trial, the median OS was identical in both study arms (14.9 months for CRS plus HIPEC and CRS-
A). However, a notable divergence was observed in the 3-year OS rates 13.6% in the CRS-H group vs 0% in the CRS-alone
group[29]. This apparent discrepancy may be attributed to two key factors. First, the observed survival benefit at later
time points likely reflects a tailing effect driven by a small number of long-term survivors in the HIPEC group. The
authors of the trial specifically acknowledged that both OS and PFS outcomes were influenced by a limited number of
patients with extended survival, a phenomenon that is particularly relevant in oncologic studies where a minority of
patients may derive durable benefit. Second, the trial was underpowered due to premature closure following slow
recruitment, with only 105 of the planned 180 patients enrolled. This limited sample size reduces the statistical power to
detect significant differences in long-term outcomes, especially when event numbers are low at the tail of the survival
curve. Therefore, the survival tail seen in the CRS-H group should be interpreted cautiously but may signal a clinically
meaningful benefit for a select subgroup of patients, such as those who achieved CC (CC-R0). These findings underscore
the importance of considering both median survival and long-term survival rates when evaluating the efficacy of HIPEC
in the management of PM from GC.

Notably, non-traditional applications of HIPEC, particularly in neoadjuvant settings, appear more promising, with
conversion surgery yielding substantial survival benefits. Currently, two Western trials (PERISCOPE II and NCT
04107077) are investigating the conventional application of HIPEC in GC[69]. To date, none of these studies have in-
corporated monoclonal antibodies into the intraperitoneal chemotherapy regimens.
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Prophylactic use of HIPEC

The peritoneal cavity remains the most common site of tumor recurrence following radical gastrectomy with D2
Lymphadenectomy in patients with locally advanced GC. The current standard perioperative approach involves systemic
chemotherapy; however, peritoneal relapse still occurs in approximately 40% of cases despite appropriate treatment[70].

Administering chemotherapy directly into the peritoneal cavity exploits the blood-peritoneal barrier, which limits
systemic absorption and allows for higher local drug concentrations with reduced systemic toxicity[11]. Building on this
locoregional strategy, prophylactic HIPEC after curative gastrectomy has been proposed as a strategy to prevent
peritoneal recurrence in patients without evidence of PM.

A retrospective study reported the presence of cancer cells in the peritoneal lavage fluid of 29.7% of T3 and 34.8% of T4
patients after radical surgery. Furthermore, PM developed in 59.4% of these patients within five years, compared to 21.3%
who experienced hematogenous spread[71]. A 2022 meta-analysis by Zhang et al[72] confirmed that patients who
received prophylactic HIPEC had significantly higher 3-year OS rates compared to those treated with surgery alone,
without a corresponding increase in morbidity.

Despite these encouraging findings, prophylactic HIPEC has not yet been adopted as a standard adjuvant therapy in
Western clinical practice. Most of the supporting evidence comes from Asian studies, and the reliance on cTNM staging
for patient selection in the absence of PM presents a significant limitation[1].

Nevertheless, the available data consistently support the role of prophylactic HIPEC in improving locoregional disease
control. With the exception of Fan et al’s study[38]-which included a small proportion of T1 (8%) and a relatively lower
proportion of T4 (32%) patients-all studies demonstrated a clear benefit in PFS. Moreover, Yu et al’s study[40] was the first
to establish lymph node positivity as an independent predictor of disease progression, further reinforcing the need for
precise patient selection.

Cui et al’s study[36] further supports that, even in a prophylactic setting, combining neoadjuvant systemic
chemotherapy with HIPEC improves both DFS and OS, supporting the integration of multimodal treatment strategies in
managing high-risk patients.

Currently, four Western trials (GASTRICHIP, PREVENT, CHIMERA, and GOETH) and three Chinese trials (NCT
02356276, NCT02960061, and NCT02381847) are ongoing to investigate the prophylactic use of HIPEC in GC[73,74].

CONCLUSION

The integration of HIPEC into the multidisciplinary management of advanced GC remains an area of active investigation,
supported by promising-but heterogeneous-clinical evidence. While select studies have demonstrated survival benefits,
these are most apparent in patients undergoing CC-0, with low peritoneal disease burden and favorable biological
response to systemic chemotherapy.

The growing interest in neoadjuvant and conversion strategies, including minimally invasive approaches such as
bedside or laparoscopic HIPEC, has shown potential in downstaging disease and enabling curative-intent surgery in
patients initially deemed unresectable. However, at present, this therapeutic strategy may be best regarded as a means of
prolonging survival, rather than achieving cure[75].

Further randomized trials will be necessary to assess the impact of emerging targeted therapies-both systemic and
intraperitoneal-on clinical outcomes in this patient population.

Prophylactic HIPEC appears to be effective in reducing the incidence of peritoneal recurrence, particularly when used
in conjunction with systemic chemotherapy. Nevertheless, significant challenges remain, including the lack of
standardized treatment protocols, heterogeneity in systemic therapy regimens, and variability in patient selection criteria.
It is desirable that international societies focused on peritoneal disease, particularly PSOGI-the peritoneal surface
oncology group international society and ISSPP-international society for study of pleura and peritoneum, take an active
role in promoting the standardization of treatment protocols.

Ultimately, the reviewed literature highlights the critical importance of rigorous patient selection in optimizing
outcomes. Despite the variability across studies, the addition of HIPEC-whether for therapeutic or prophylactic purposes-
has been associated with improved outcomes, particularly in terms of DFS. Continued research and harmonization of
treatment protocols are essential to fully define HIPEC's role within the broader therapeutic landscape of GC.

We are hopeful that the results of ongoing studies will contribute significantly to the advancement of knowledge about
this multimodal approach in both therapeutic and prophylactic settings.
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