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Abstract

Background: Gastric cancer peritoneal metastasis (GCPM) is a common manifestation of advanced gastric cancer, associated with poor
prognosis.

Methods: The International Gastric Cancer Association (IGCA) convened a multidisciplinary working group of 42 global experts from 15
countries to develop a total of 13 consensus statements addressing diagnosis, treatment, and research priorities for GCPM. Using
ACcurate COnsensus Reporting Document (ACCORD)-compliant methodology, the group conducted systematic literature searches
and applied a structured Delphi process with anonymous Likert-scale voting and a >70% consensus threshold to generate and
refine consensus statements.

Results: Consensus was achieved for all 13 statements among the working group during the first Delphi round, with 75-100% of
respondents selecting either ‘strongly agree’ or ‘agree’. Coefficient of variation values were <0.23. Polling of a broader group of
experts (n =66), which included members of the working group (n =21), during a GCPM consensus session at the 16th International
Gastric Cancer Congress (IGCC) in 2025 demonstrated agreement for 12 of the 13 statements. This broader group of experts, which
had greater representation from medical oncologists, did not reach consensus (52% agreement) on best practice for systemic
treatment of patients with GCPM, possibly due to the rapidly evolving developments in this field of metastatic gastric cancer.

Conclusion: This consensus exercise provides a foundation for globally relevant GCPM management strategies and highlights critical
research needed to address significant evidence gaps that will improve patient outcomes.

Lay summary

People with stomach (gastric) cancer often develop spread of the disease to the lining of the abdomen (the peritoneum), which is linked
to very poor outcomes. At present, there is no clear international agreement on the best way to diagnose and treat this condition. To
address this, the International Gastric Cancer Association brought together experts from around the world to review the evidence and
agree on best practice. Using a structured consensus process, the group developed clear recommendations covering diagnosis,
treatment options, and future research priorities. These statements aim to improve consistency of care, guide clinical decision-

making, and identify areas where further research is urgently needed to improve patient outcomes.

Introduction

Worldwide, 1.16 million people are diagnosed with gastric cancer
annually and there are 0.83 million deaths from this disease”.
Poor survival associated with gastric cancer primarily reflects a
delay in diagnosis, with many patients presenting with advanced
disease. For patients with advanced gastric cancer, the peritoneum
represents the most common site of distant metastasis®*.

Macroscopic peritoneal metastasis is present in around one in
five patients diagnosed with gastric cancer and such patients
have a median survival of 3-6 months if untreated®’. A
significant proportion of patients develop peritoneal metastasis
after surgery with curative intent, with the peritoneum amongst
the most common sites of disease recurrence®®.

Current treatment of gastric cancer peritoneal metastasis
(GCPM) with palliative systemic chemotherapy and, where
indicated, targeted therapies may offer modest survival benefit’°.
Low penetration of systemic agents into the peritoneal cavity and
resistant underlying tumour biology exemplify the challenge of
treating GCPM. Over the past 25 years there has been a concerted
international effort to improve the diagnosis and treatment of
GCPM, including the use of intraperitoneal chemotherapy in
various forms*'. Despite significant interest in the field of GCPM,
this remains a confusing and often controversial subject, the
nuances of which are often neglected within major trials™.

The International Gastric Cancer Association (IGCA) GCPM
Working Group was convened with the aim of reaching expert
consensus on a broad range of subjects related to GCPM, as well
as to promote future GCPM research and development of
treatment guidelines. The results of a consensus exercise
undertaken by the IGCA GCPM Working Group addressing
diagnosis, treatment, and research priorities are reported herein.

Methods

The methodology is designed in accordance with ACcurate
COnsensus Reporting Document (ACCORD) guidelines®?.

Registration
The study protocol was not prospectively registered.

Working group members

Expert stakeholders were invited to contribute to the working group.
Individuals were identified or peer nominated based on their
previous experience and expertise in the management of GCPM as
evidenced by clinical practice and academic track record. Effort was
made to ensure that the working group had broad international
representation from oncology and surgical specialists. The final
working group, chaired by ]J.B.Y.S., B.D.B,, and F.L., consisted of 42
members from 15 countries. The working group had no lay members.

The working group held its first meeting on 18 June 2024. At this
meeting, members agreed upon the group’s terms of reference and
principal objectives, which included the creation of GCPM
consensus statements. Unless otherwise stated, all meetings were
held online using the Zoom platform (Zoom Communications, San
Jose, CA, USA).

Creation of consensus questions

Five members of the working group (J.B.Y.S.,B.D.B,,F.L.,,P.R.B.,and
D.K.A.C.) drafted aninclusive list of questions within three subject
areas: diagnosis and staging; treatment; and research/future
perspective.

These were subsequently presented to the full working group
at a second meeting on the 9 September 2024. At this meeting,
proposed questions were discussed, refined, and ratified. The
final 13 questions are presented in Table 1.

Review of existing scientific evidence

Questions were allocated to working group members who agreed
to review and summarize existing scientific evidence that would
inform the creation of consensus statements. Contributing
members were requested to perform a systematic literature
search using online databases (for example Ovid and MEDLINE)
and relevant search terms with stated inclusion/exclusion
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Table 1 Consensus questions

Subject area ID

Question

Diagnosis and staging 1.1
1.2

1.3

1.4

Treatment 2.1

2.2

What factors predict risk of GCPM?

By which method(s) should GCPM be diagnosed?

What is the sensitivity and specificity (or other measure of diagnostic accuracy) of the following methods of

diagnosing GCPM?*

Laparoscopic visualization alone

Laparoscopic biopsy

Transcutaneous biopsy

Peritoneal cytology (includes ascites and peritoneal washings)t

CT

PET (includes FDG, FAPI, or alternative tracer)

MRI

Ultrasonography

Other

By what method is GCPM best classified?

e Peritoneal cancer index

¢ JGCA classification

e Other

What is the definition of limited GCPM?
This refers to the fact that a consequence of limited GCPM is the opportunity for treatment with curative
intent.

Is systemic chemotherapy when given alone (without intraperitoneal chemotherapy) an effective treatment
for GCPM?1§

e What is the expected response rate?

e What is the recommended systemic chemotherapy regimen?

e [s there a role for targeted therapies/immunotherapies?

Is intraperitoneal chemotherapy an effective treatment for GCPM?#

e What is the expected response rate?

e What intraperitoneal chemotherapy agents are recommended?

¢ Does the mode of intraperitoneal chemotherapy administration influence efficacy?
2.3 What factors predict efficacy of intraperitoneal chemotherapy?
2.4 How should GCPM therapeutic response be evaluated?

¢ Disease-specific metrics and outcomes

e Patient-reported outcomes

2.5 Is there a role for conversion surgery in the treatment of GCPM?#™
e What is the definition of conversion surgery?
e What should the objective(s) of conversion surgery be?
e By what criteria should patients be selected for conversion surgery?
e Does HIPC administered at the time of surgery improve outcomes?
2.6 What should the objectives of palliative care in GCPM be?t+
2.7 What evidence is there for prophylactic treatment of GCPM?

Research/future 3.1
perspective 3.2

What novel approaches are there for detecting, staging, and/or monitoring GCPM?
What potential novel therapeutic strategies are there for treating GCPM?

*Peritoneal metastasis in this context refers to the presence of macroscopic peritoneal metastasis. tPositive peritoneal cytology without macroscopic peritoneal
metastasis is not considered in this consensus. $Efficacy refers specifically to the treatment of peritoneal metastasis as opposed to the primary tumour. §In the context
of this consensus, treatment efficacy may be defined by: overall survival, progression free survival, regression of peritoneal metastasis, and/or symptom control. {Please
consider not only the type of agents used but also the duration of treatment. #It is assumed that systemic chemotherapy will be given before, after, or during (as
bidirectional therapy) intraperitoneal chemotherapy administration. *In this context, conversion surgery may include aspects of cytoreduction. Please consider this
when answering points 1 and 2. t1Please consider factors that may be specific to GCPM and its sequelae. GCPM, gastric cancer peritoneal metastasis; FDG,
fluorodeoxyglucose; FAPI, fibroblast activation protein inhibitor; JGCA, Japanese Gastric Cancer Association; HIPC, hyperthermic intraperitoneal chemotherapy.

criteria. Where considered relevant, review of specific journals
(for example Gastric Cancer and Pleura and Peritoneum) and trial
registries (for example ClinicalTrials.gov) was performed.
Evidence was then summarized and presented in a concise (1-2
page) format using a standard template (supplementary material).
Finally, contributing members were asked to create draft
consensus statements and grade the level of supporting
evidence using the Grading of Recommendations Assessment,
Development, and Evaluation (GRADE) classification system™*,

Presentation of evidence and proposed consensus
statements

Evidence and proposed consensus statements were presented
to working group members during two meetings on the 19
November 2024 and 13 January 2025.

Delphi panel and consensus process

Consensus of opinion regarding each of the 13 statements was
evaluated using Delphi methodology’®. The Delphi panel was

made up of all members of the IGCA GCPM Working Group.
There were no declared or perceived conflicts of interests among
working group members that would preclude their participation
in the Delphi process. All supporting evidence, consensus
statements, voting, and discussions were written/conducted in
English.

Anonymous voting was conducted using the Poll Everywhere
(San Francisco, CA, USA) platform. Invitations to participate were
sent via e-mail and were only re-sent once if there was no
response. Responses for each consensus statement were acquired
using a five-point Likert-scale scoring system: strongly agree (5);
agree (4); neutral (3); disagree (2); and strongly disagree (1).

In line with previous Delphi studies, the threshold for
consensus was defined as >70% of responding panellists
indicating that they either ‘strongly agree’ or ‘agree’ with the
proposed statement. Using the numerical values assigned to the
Likert scale, the coefficient of variation (CV) of responses
(standard deviation divided by the mean) was calculated to
assess the degree of dispersion.
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During each round, panel members were encouraged to
comment on each consensus statement and to suggest
modifications and/or additional statements. Where indicated,
consensus statements were modified before subsequent voting
rounds. The Delphi process was closed when all statements
reached either consensus or agreed non-consensus.

After the first round of Delphi voting, a planned in-person
GCPM consensus session was held at the 16th International
Gastric Cancer Congress (IGCC) in Amsterdam (9 May 2025).
Over 100 people attended this session that was open to all
members of the IGCA GCPM Working Group and congress
attendees. Discussion of each statement by session participants,
including both surgeons and medical oncologists, was led by an
invited expert panel made up of three IGCA GCPM Working
Group members (J.B.Y.S., C.d.L.F,, and B.D.B.). This session was
used as an opportunity to present each statement (+revisions)
after the first round of Delphi voting and to conduct further
consensus voting amongst members of the IGCA GCPM Working
Group, as well as a wider group of experts to establish broader
acceptance of the proposed statements.

Ethics

Formal ethical approval was not required to complete this
Consensus exercise.

Results

A summary of the supporting evidence and accompanying
references for each consensus statement is provided in the
supplementary material. Statements submitted for first- and
second-round voting, including proposed revisions, are presented
in Table S1.

The first-round Delphi consensus voting was undertaken from
30 April to 6 May 2025. In total, 28 members (67%) of the working
group voted in this round. A summary of the results of first-round
voting is presented in Fig. S1. All statements reached consensus,
with 75-100% of respondents selecting either ‘strongly agree’ or
‘agree’. CV values for all 13 statements were <0.23. Anonymous
feedback provided by first-round respondents was reviewed and
statements were amended accordingly. Details of amended
statements after the first round of voting are presented in the
supplementary material.

During the GCPM consensus session at the 16th IGCC in 2025, a
broader group of experts, including surgeons, oncologists,
pathologists, oncology nurses, and a patient representative,
participated. In total, 66 individuals voted on each statement,
including 21 members (50%) of the IGCA GCPM Working Group
who were present in person during the session. Final consensus
statements, as well as voting results, are summarized in Table 2,
Fig. 1, and Fig. 2. Amongst members of the IGCA GCPM Working
Group, all amended statements again reached consensus. For
three statements (1.2, 2.2, and 2.5), overall agreement was lower
in the second round of voting compared with the first round of
voting. The difference was greatest for statement 2.2, where
agreement (‘strongly agree’ or ‘agree’) decreased from 100% to
86%.

When voting by all attendees was considered, consensus
agreement was reached for all statements, with the exception of
statement 2.1 (treatment—systemic therapy; 52% ‘strongly
agree’ or ‘agree’). In general, the level of consensus within this
broader group of experts was equivalent to or higher than that
reached by the IGCA GCPM Working Group; exceptions were
statements 1.4 (diagnosis and staging—definition of limited

GCPM; 72%), 2.1 (treatment—systemic chemotherapy; 52%), and
2.2 (treatment—intraperitoneal chemotherapy; 82%), which saw
lower consensus amongst the broader group of experts.

Discussion

GCPM remains a challenging clinical entity, characterized by poor
prognosis and limited therapeutic options. This expert consensus
by the IGCA GCPM Working Group represents a major
advancement of the global collective understanding of GCPM
diagnosis, treatment, and research priorities. Members of the
working group reached agreement on all proposed statements
across two rounds of Delphi voting. The process provided the
opportunity for amendments that improved the clarity and
impact of each statement. Minor variations in voting between
each round were consistent with the number and clinical
background of the working group members participating in
voting.

A single statement did not reach consensus amongst a broader
group of stakeholders. This related to current evidence for the
effectiveness of systemic treatment when given alone (without
intraperitoneal chemotherapy) to treat GCPM. Whilst consensus
was reached on this subject amongst the working group
members, the inability to reach consensus by a broader group of
experts, which had greater representation from medical
oncologists, potentially reflected the acknowledged complexity
of this subject and significant variations in practice between
individual centres and global regions.

During the Delphi process, several important challenges
regarding GCPM patient management were highlighted.
Diagnostic challenges remain a major barrier to caring for
patients with GCPM. Staging laparoscopy was reaffirmed as the
‘gold standard’ modality to diagnose and stage GCPM due to its
high specificity and capacity to directly visualize disease extent.
However, limitations related to invasiveness, cost, and the
diagnostic inaccuracy of peritoneal cytology emphasize the need
for novel non-invasive diagnostics. Promising avenues, such as
fibroblast activation protein inhibitor (FAPI) PET and molecular
markers from peritoneal fluid, are recognised'®?®, although,
currently, they are not widely used. Liquid biopsy techniques
may also hold promise to transform current practice, enabling
timely intervention before widespread dissemination occurs.

Treatment of GCPM continues to be hindered by the biological
complexity and chemoresistance of peritoneal metastases®. The
consensus highlighted the modest benefit of systemic
chemotherapy, reflecting limitations in drug delivery to the
peritoneal cavity and the heterogeneous nature of gastric
cancers, especially those with signet ring cell histology.
Encouraging real-world data on triplet regimens, such as
fluorouracil, leucovorin, oxaliplatin, and docetaxel (FLOT),
provide a foundation for systemic treatment of Western
patients®’, but the lack of dedicated clinical trials for GCPM
populations represents a significant knowledge gap. Furthermore,
a better understanding of gastric cancer biology, together with
the identification of novel tumour biomarkers and the
development of targeted therapies, may open new perspectives in
the management of GCPM.

Intraperitoneal chemotherapy has emerged as a focal point of
ongoing research, with normothermic infusion of taxane-based
chemotherapy showing the most promise among intraperitoneal
methods™"?%, Although hyperthermic intraperitoneal
chemotherapy (HIPEC) has been extensively studied, definitive
evidence of survival benefit remains elusive’*°. Pressurized
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Table 2 Final consensus statements and voting results

ID

Consensus statements

Round 1, working
group (n=28)

GCPM consensus session at the 16th
IGCC in 2025

Working group

(n=21)

All (n = 66)

Agreement

(%)

cv

Agreement
(%)

Ccv

Agreement
(%)

Ccv

11

1.2

1.3

1.4

2.1

2.2

2.3

24

2.5

2.6

2.7

Multiple patient-specific (female sex, younger age, and ethnicity) and
tumour-specific (T4a, cN2+, positive peritoneal cytology, diffuse type,
presence of SRC, genomically stable (TCGA), EMT subtype (ACRG),
CLDN18.2-ARHGAP overexpression, and mutations in CDH-1, CTNNA
1, and RHOA genes) risk factors for peritoneal carcinomatosis have
been acknowledged.

Level of evidence: moderate/very high

CT is a suitable non-invasive and accessible first-line investigation for
GCPM. Where possible and appropriate (for example in patients with
potentially resectable disease), staging laparoscopy with peritoneal
cytology and histopathology of peritoneal deposits remains the ‘gold
standard’ for diagnosing GCPM.

Level of evidence: low/very low

For patients who are being considered for multimodal treatment of
GCPM, quantitative classification of peritoneal metastasis, using
either the PCI (Sugarbaker) or Pla/b/c (Japanese) classification
system, is crucial for assessing disease extent and predicting the
feasibility of complete cytoreduction.

Level of evidence: low

The definition of limited peritoneal metastases could be PCI <6
(Sugarbaker classification) or Pla (Japanese classification), but
specification of the definition for subgroups may help to work towards
more patient-tailored treatment.

Level of evidence: low

Optimal drug regimens and duration of treatment in GCPM have not
been defined. In addition to best supportive care alone, systemic
chemotherapy, often a combination of platinum compounds,
fluoropyrimidines, and taxanes, remains the standard of care for
patients with GCPM. Use of targeted therapies and immunotherapies
should be individualized to patients.

Level of evidence: high/low

Intraperitoneal chemotherapy administered as HIPEC or PIPAC is still
investigational. While normothermic intraperitoneal paclitaxel can
be recommended in clinical practice in Eastern Asian populations,
Western trials are still needed for the sake of generalizability.

Level of evidence: HIPEC: low; PIPAC: low; normothermic
intraperitoneal paclitaxel: moderate to high

Multiple factors, including patient performance status, presence of
malignant ascites, peritoneal disease burden, tumour
chemosensitivity, treatment regimen, and mode of delivery, may
predict efficacy of intraperitoneal chemotherapy.

Level of evidence: low

Survival and radiological response remain the most widely used metrics
of therapeutic response in patients with GCPM. In cases where
conversion surgery is being considered, further evaluation by
laparoscopy and the PRGS should be undertaken, allowing for more
accurate evaluation of GCPM burden. Greater emphasis on
patient-reported outcomes is also necessary.

Level of evidence: low/very low

Conversion surgery may be a therapeutic option for selected patients
with limited GCPM. The impact of adding HIPEC at the time of
conversion surgery warrants further investigation.

Level of evidence: low

Palliative care should provide the best symptom management possible
for the patient and their family/caregivers, with the objective of
providing optimal quality of life in the context of their goals of care.
Level of evidence: low

While prophylactic intraperitoneal treatments show promise in
reducing peritoneal metastasis and improving survival outcomes in
high-risk gastric cancer populations, this application is still
experimental and further clinical trials are needed to establish the
efficacy across diverse populations and the impact on survival.
Level of evidence: low/very low

83

96

97

89

75

100

89

85

82

96

86

0.21

0.13

0.12

0.18

0.23

0.09

0.14

0.19

0.22

0.11

0.18

95

90

100

90

81

86

95

95

81

100

100

0.16

0.15

0.11

0.13

0.26

0.13

0.12

0.12

0.20

0.07

0.10

98

94

95

72

52

82

97

98

90

100

96

0.35

0.14

0.11

0.07

0.12

(continued)
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Table 2 (continued)

ID Consensus statements Round 1, working GCPM consensus session at the 16th
group (n=28) IGCC in 2025
Working group All (n=66)
(n=21)
Agreement cv Agreement cv Agreement cv
(%) (%) (%)
3.1 FAPIPET and DW MRI are emerging imaging modalities for the 82 0.15 95 0.11 90 0.12
assessment of GCPM. Additionally, confirmatory testing of peritoneal
fluid for genetic and protein biomarkers offers a feasible and
minimally invasive strategy to evaluate the progression or regression
of GCPM.
Level of evidence: low/very low
3.2 Novel therapeutic strategies for GCPM should seek to leverage the 83 0.17 95 0.13 93 0.15

unique anatomy and tumour microenvironment of the peritoneum,
including the development of enhanced regional and targeted
therapies.

Level of evidence: very low

GCPM, gastric cancer peritoneal metastasis; IGCC, International Gastric Cancer Congress; CV, coefficient of variation; SRC, signet ring carcinoma; EMT,
epithelial-to-mesenchymal transition; PCI, peritoneal carcinoma index; HIPEC, hyperthermic intraperitoneal chemotherapy; PIPAC, pressurized intraperitoneal

aerosolized chemotherapy; PRGS, Peritoneal Regression Grading Score; FAPI, fibroblast activation protein inhibitor; DW, diffusion-weighted.

100

80

60

40

Percentage

20

11 12 13 14 21 22 23 24 25 26 27 31 32

Statement

Fig. 1 Results of voting for the second Delphi round amongst IGCA GCPM Working Group members

IGCA, International Gastric Cancer Association; CGPM, gastric cancer peritoneal metastasis.

100

80

60

40

Percentage

20

11 12 13 14 21 22 23 24 25 26 27 31 32

Statement

Fig. 2 Results of open voting during the GCPM consensus session at the 16th IGCC in 2025

CGPM, gastric cancer peritoneal metastasis; IGCC, International Gastric Cancer Congress.
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intraperitoneal aerosolized chemotherapy (PIPAC), the most recent
intraperitoneal =~ chemotherapy  technique, is  promising
theoretically, but robust clinical evidence supporting its efficacy is
still lacking'®. This ambiguity underscores the critical need for
well-designed RCTs to clarify indications, optimal agents, and
delivery methods.

Likewise, conversion surgery after systemic (+intraperitoneal)
treatment remains a potentially valuable therapeutic option for
carefully selected patients with limited peritoneal disease
burdens. The evidence suggests that complete cytoreduction is
key to improved survival, but uncertainty remains around
criteria for patient selection, timing, and integration with
intraperitoneal therapies. Given the reported heterogeneity in
clinical outcomes, further prospective studies are warranted to
refine patient selection for surgery and optimize multimodal
treatment protocols.

Prospective clinical trials specifically designed for GCPM
populations across the full range of treatment modalities are
needed. Future studies should not only address systemic
chemotherapy regimens but also the integration of targeted
agents, immunotherapies, and novel intraperitoneal drugs and
drug delivery systems. Understanding the molecular and
immunological microenvironment of peritoneal metastases
will be crucial in guiding personalized therapy. The role of
conversion surgery, while promising, requires standardization
through prospective multicentre studies that define patient
selection criteria, treatment modalities, and surgical
techniques. Finally, expanding research into palliative care
interventions tailored to the unique challenges regarding GCPM
patients is critical. Interdisciplinary trials incorporating
surgical, medical, and supportive care perspectives should aim
to improve symptom control, quality of life, and psychosocial
outcomes.

The final working group consisted of 42 experts from 15
countries, spanning medical and surgical oncology and surgical
disciplines, ensuring diverse clinical perspectives and reducing
geographical bias. By establishing clear terms of reference and
focusing on diagnosis, treatment, and research, the group
maintained clinical relevance. Each consensus statement was
underpinned by comprehensive evidence reviews and graded
using the GRADE system, enhancing transparency and
confidence in recommendations.

An iterative Delphi process with anonymous voting minimized
bias and groupthink, encouraging independent expert judgment.
The low CV values (<0.23) across voting rounds reflect the
consistency of the expert opinions; in addition, the opportunity
for members to suggest statement modifications allowed for
expert feedback and for statements to evolve.

Finally, the hybrid format of virtual meetings and an in-person
GCPM consensus session at the 16th IGCC in 2025 promoted broad
engagement. Engagement with a wider body of stakeholders,
including oncology nurses, pathologists, and a patient
representative, during the GCPM consensus session helped to
ensure that the statements had a broader relevance.

The consensus process would have undoubtably benefited
from greater representation from members of multidisciplinary
teams, including medical oncologists, pathologists, and
radiologists, as well as other allied healthcare professionals and
patient representatives. Due to time limitations and the
challenge of all working group members being present at the
16th IGCC in 2025, it was not possible to ensure that all 42
members could vote on the statements in each round. Whilst
the proportion of members voting in round one and round two

was 67% and 50% respectively, across both rounds, 83% of
members were able to cast their vote. Broader polling of those
who attended the GCPM consensus session at the 16th IGCC in
2025 is likely to be subject to selection bias.

This consensus process demonstrates a rigorous and
collaborative approach, enhancing clinical understanding and
fostering international coordination of care for GCPM patients.
Whilst the consensus process has identified an up-to-date
evidence base and broad agreement between experts on many
aspects of GCPM and its management, it also highlights
substantial unmet needs in the diagnosis and treatment of this
condition.

The findings provide a roadmap for future research efforts
aimed at improving outcomes for patients with GCPM.
Continued global collaboration, alongside innovations in
therapeutics and technology, will be key to addressing the
complex challenges posed by GCPM.
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