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ABSTRACT

Peritoneal metastasis (PM) frequently occurs in patients with gastric cancer (GC) and
confers a dismal prognosis despite advances in systemic chemotherapy. While systemic
chemotherapy has poor peritoneal penetration, intraperitoneal (IP) chemotherapy remains
sequestered, resulting in high peritoneal drug concentrations with less systemic side-effects.
The first application of IP treatment was hyperthermic intraperitoneal chemotherapy (HIPEC)
with cytoreductive surgery (CRS) for gastric cancer peritoneal metastasis (GCPM); but was
associated with an increased morbidity and mortality rate without significantly improving
overall survival (OS). While CRS confers limited benefit, the potential role of prophylactic
HIPEC and laparoscopic neoadjuvant HIPEC are currently being evaluated. Combination
systemic and IP chemotherapy (SIPC) gained popularity in the 1990s, since it provided

the benefits of IP treatment while reducing surgical morbidity, demonstrating promising
early results in multiple Phase II trials. Unfortunately, these findings were not confirmed

in the recent PHOENIX-GC randomized controlled trial; therefore, the appropriate
treatment for GCPM remains controversial. Small observational studies from Japan and
Singapore have reported successful downstaging of PM in GC patients receiving SIPC who
subsequently underwent conversion gastrectomy with a median OS of 21.6-34.6 months.
Recently, the most significant development in IP-directed therapy is pressurized IP aerosol
chemotherapy (PIPAC). Given that aerosol chemotherapy achieves a wider distribution

and deeper penetration, the outcomes of multiple ongoing trials assessing its efficacy are
eagerly awaited. Indeed, IP-directed therapy has evolved rapidly in the last 3 decades, with
an encouraging trend toward improved outcomes in GCPM, and may offer some hope for an
otherwise fatal disease.

Keywords: Gastric cancer; Peritoneal metastasis; Intraperitoneal chemotherapy; HIPEC;
PIPAC

INTRODUCTION

Peritoneal metastases (PMs) are detected in up to 30% of patients with advanced gastric
cancer (GC) and are associated with a dismal prognosis [1,2]. From the time of diagnosis,
patients with PM have a median overall survival (OS) of 3-6 months without any treatment
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and 6-12 months with systemic chemotherapy [3-7]. The limited effect of systemic
chemotherapy was explained by early pharmacokinetic studies by demonstrating that the
peritoneal permeability of chemotherapy agents was significantly reduced relative to plasma
clearance, leading to low peritoneal concentration [8]. Conversely, the delivery of appropriate
chemotherapy agents into the peritoneum may potentially be sequestered without crossing
into the plasma, thereby increasing the efficacy of the treatment and possibly curing

patients with gastric cancer peritoneal metastases (GCPMs) [8]. Indeed, multiple forms of
intraperitoneal (IP) chemotherapy for GC have been developed and are currently in use. This
review article aims to summarize the role of various forms of IP chemotherapy (IPC) that are
pertinent to clinical practice today.

Historically, the first form of IPC involved a combination of hyperthermic intraperitoneal
chemotherapy (HIPEC) and cytoreductive surgery (CRS) for GCPM and was first described
by Koga et al. in the late 1980s; however, it was accompanied by morbidity and mortality
rates of up to 55% and 10%, respectively, with marginal improvement in survival [9]. This
led to the development of a system in which chemotherapy solution is introduced into the
peritoneal cavity using an implantable port/catheter system in combination with systemic
chemotherapy, which has been termed combination systemic and IP chemotherapy (SIPC) or
bi-directional chemotherapy. While SIPC is associated with reduced morbidity and allows the
biological response of GC to be assessed in vivo, there have been mixed results with regards
to the efficacy of this approach. Further advances have led to a novel treatment modality,
pressurized intraperitoneal aerosol chemotherapy (PIPAC), which has potentially improved
peritoneal delivery and penetration and is currently the subject of intense research.

HIPEC

HIPEC for patients with GCPM

Based on the literature, the administration of hyperthermic chemotherapy achieves deeper
penetration in the peritoneal cavity, enhances the cytotoxic effects of chemotherapy,

and was most commonly employed in the setting of CRS [10]. The aim of this approach

was to remove the primary tumor and all visible peritoneal disease, while the heated
chemotherapy in HIPEC would treat residual microscopic disease. In a recent meta-analysis
of 11 randomized controlled trials (RCTs) and 21 high quality comparative non-RCTs,
Desiderio et al. [9] reported a significant, albeit modest, improvement in median OS with
the addition of HIPEC to CRS for GC (HIPEC+CRS vs. CRS, median OS 11.1 vs. 7.1 months,
P<0.001). Multiple individual studies have reported that patients with low volume PM and
complete cytoreduction are most likely to benefit from HIPEC+CRS, advocating that careful
patient selection is key to identifying appropriate patients for such radical treatment [11-13].
However, this was not consistently demonstrated in the meta-analysis by Desiderio et al. [9],
which reported no difference in outcome with the addition of HIPEC to CRS in patients with
a low peritoneal carcinomatosis index (PCI) score and a modest improvement in patients
with a high PCI score. Conversely, the addition of HIPEC has been shown to increase the
risk of morbidity (relative risk [RR], 2.15; 95% confidence interval [CI], 1.29-3.58; P<0.01),
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), with large retrospective studies reporting a morbidity rate of
39%—-43% and a mortality rate of 4.8%-5.1% [9,14,15]. While advocates of CRS+HIPEC
suggest that such a radical approach represents the only treatment that can cure patients with
GCPM, the rate of major morbidity (Clavien-Dindo grade IV or above) from CRS+HIPEC may
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be as high as 19% in tertiary referral centers and does not appear to dramatically increase OS
[16]. In addition, sub-group analysis by Desiderio et al. [9] demonstrated a greater overall
survival for CRS+HIPEC than standard gastrectomy, but not for systemic chemotherapy.

Laparoscopic HIPEC

An emerging application of HIPEC is the administration of neoadjuvant laparoscopic-HIPEC
(NA-LHIPEC), with the aim of downstaging PM. Both Yonemura et al. [17] and Newhook et
al. [18] have separately published their early experience with NA-LHIPEC since 2017 and have
confirmed that it is an extremely safe procedure. In addition, between 15%-25% of patients
who received NA-LHIPEC had a complete disappearance of PM after receiving treatment
[17,18]. The increased benefit of laparoscopic HIPEC may be due to higher IP pressure and
greater drug penetration induced by pneumoperitoneum when compared to conventional
open HIPEC [19]. The median OS of patients who underwent NA-LHIPEC and NA-LHIPEC
followed by CRS was 14.1 and 14.4, respectively [17]. To date, no study has compared NA-
LHIPEC with other treatment modalities.

Prophylactic HIPEC for GC patients at risk for PM

Patients with GC >T2, diffuse histological subtype, and lymphovascular invasion are at
increased risk of PM; however, the benefit of prophylactic HIPEC after radical gastrectomy
in these patients remains controversial [20]. The meta-analysis by Desiderio et al. [9]
examined the addition of HIPEC to patients with ¢T3—4 disease and no evidence of PM

and demonstrated a decrease in overall disease recurrence (RR, 0.73; 95% CI, 0.59-0.89;
P=0.002), 3-year (RR, 0.71; 95% CI, 0.53—-0.96; P=0.03) and 5-year (RR, 0.82; 95% CI,
0.70-0.96; P=0.01); however, no significant difference was found in 1-year survival. The
lack of survival benefit at 1-year may be due to the fact that the included studies did not
routinely evaluate cytological assessment of GC cells and differing neoadjuvant and adjuvant
chemotherapy regimens [9]. Also, the meta-analysis by Desiderio et al. [9] did not consider
the extent of nodal disease, which is not addressed by IPC and may account for lack of
significant difference in 1-year survival. Hence, patients with low nodal disease burden may
benefit from HIPEC, while those with heavy nodal disease burden have a higher mortality
risk and may not exhibit any improvement in OS from the addition of HIPEC [21]. However,
the addition of HIPEC was associated with a higher risk of complications (RR, 2.17; 95% CI,
1.49-3.14; P<0.01) such as renal dysfunction (RR, 2.23; 95% CI, 1.21-4.11; P=0.01) [9].

These findings were corroborated by the meta-analysis performed by Sun et al. [22] based on
10 RCTs that evaluated the addition of HIPEC to surgery for T4A GC, with no gross evidence
of PM, and reported a significant risk reduction in mortality (RR, 0. 73; 95% CI, 0.64-0.83;
P<0.001) and peritoneal recurrence (RR, 0.45; 95% CI, 0.28-0.72; P=0.001), with follow-up
ranging from 30-96 months. A similar improvement in OS was seen in subgroup analysis
when mitomycin C (RR, 0.75; 95% CI, 0.65-0.86; P<0.001) and 5-fluorouracil (RR, 0. 69;
95% CI, 0.52-0.90; P<0.001) were used during HIPEC [22]. Sun et al. [22] also reported a
significant risk reduction in development of PM (RR =0.45, 95% CI 0.28-0.72; P=0.001), but
no increased rate of adverse events, such as bone marrow suppression, anastomotic leak,
bowel fistula formation, and liver dysfunction when compared to the study by Desiderio et
al. [9]. These findings were again replicated in the systematic review by Feingold et al. [23]
based on 17 studies evaluating either hyperthermic or normothermic IPC, demonstrating

a significant overall reduction in 5-year mortality rates when mitomycin C (odds ratio

[OR], 0.56; 95% CI, 0.41-0.77; P<0.005), but not cisplatin (OR, 0.79; 95% CI, 0.60-1.04;
P=0.09), was used for intraoperative IPC. The risks and benefits of adding HIPEC to
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radical gastrectomy in high-risk patients with no PM remain controversial, with significant
heterogeneity in patient characteristics in published literature. The ongoing GASTRICHIP
trial (NCT01882933) is currently recruiting patients with T3/4, irrespective of nodal or
peritoneal cytology status, and randomizing patients to undergo either gastrectomy alone
or with HIPEC, which may shed some light on the role of pre-emptive HIPEC in high-risk
patients [24].

CATHER-BASED IPC

Combination SIPC

Given the radical nature, high morbidity rate, and limited OS benefit following CRS+HIPEC,
IPC delivered via an implantable peritoneal port system grew in popularity in the 1990s [25].
The implantation of a peritoneal port was much less invasive compared to CRS+HIPEC,

and allowed for repeated IP administration of chemotherapy [25,26]. Over a period 0f12.9
months, Emoto et al. [27] reported that minor complications, such as infections or port
blockage, occurred in 20.6% of patients, but did not result in termination of chemotherapy
nor affect survival. The early experience with IPC involved administering cisplatin and
mitomycin C, based on the HIPEC experience, given their thermal stability and synergistic
effects with heat [28]. Further pharmacokinetic studies demonstrated that the area under
curve ratios of peritoneal to plasma concentration of both drugs were not high, suggesting
that both drugs were absorbed in systemic circulation without reaching meaningful
concentrations in the peritoneum [25]. This led to the use of taxanes such as paclitaxel (PTX)
and docetaxel (DTX), hydrophobic and high-molecular-weight compounds that remain
sequestered in the abdomen with minimal systemic absorption [25]. As the effect of IPC with
taxane-based drugs remains localized to the peritoneum, they are generally combined with
systemic chemotherapy and referred to as bi-directional chemotherapy.

The first favorable result from IP taxanes was obtained for ovarian cancer. A landmark study by
Armstrong et al. [29] demonstrated that systemic and IP taxanes were significantly better than
systemic chemotherapy alone for stage 3 ovarian cancer in terms of OS. For GC, a number of
phase II trials, largely performed in Asian centers, have reported the efficacy of this strategy.
Japanese centers administered systemic chemotherapy (S-1: combination tegafur/gimeracil/
teracil with or without systemic PTX) with either IP PTX or DTX and reported a median OS of
16.2-24.6 months and 1-year OS of 69%-78% [25,30-35]. As S-1 is not widely available, a phase
1I study at our unit (based in the National University Health System, Singapore) was conducted
to examine the efficacy of XELOX (combination of capecitabine and oxaliplatin) and IP PTX,
with interim results showing a median OS 0f18.8 months and 1-year survival of 72% [30,36].
Unfortunately, these encouraging results were not confirmed by the phase III RCT (PHOENIX-
GC) comparing S-1/systemic PTX/IPC PTX vs. S-1/systemic cisplatin, which reported no
statistical advantage of the IP PTX group (IP vs. non-IP group, median OS 17.7 vs. 15.2 months,
P=0.080) [37]. However, in the sensitivity analysis adjusted for baseline ascites, the hazard
ratio was 0.59 (95% CI, 0.39-0.87; P=0.008). The 3-year OS rate was 21.9% for the IP arm

and 6% for the non-IP arm. The disappointing result of the median OS may be due to an
overestimation of survival benefit of IPC based on the phase II data, which had not controlled
for the extent of PM or the survival impact of conversion gastrectomy [38]. The interim results
of an ongoing phase II trial (CY-PHOENIX) studying the effect of IP PTX+S-1/PTX for cytology-
positive GC patients with no macroscopic PM reported 1-year OS of 84.2% and may address
some of the shortcomings of the PHOENIX-GC study [25,39].
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Conversion gastrectomy after combined SIPC may offer some hope to patients with

GCPM and is considered in the following circumstances: 1) no extra-peritoneal disease; 2)
demonstration of negative peritoneal cytology; and 3) confirmation of no PM on diagnostic
laparoscopy. Ishigami et al. [40] reported successful downstaging of PM (disappearance

of macroscopic disease and conversion to negative cytology) in 64/100 patients receiving
combination SIPC who underwent conversion gastrectomy with a median OS of 34.6 months
(95% CI, 26.8-39.4 months) and 1-year OS of 73.3%. In our study by Chan et al. [36], 25%

of patients who received combination SIPC had successful downstaging and underwent
conversion gastrectomy, with a median OS of 21.6 months (95% CI, 8.7-29.9 months) and
l-year survival of 100%. While a head-to-head comparison between neoadjuvant combination
SIPC with successful conversion gastrectomy and CRS+HIPEC has not yet been performed,
the anecdotal evidence suggests superior OS in the SIPC group, possibly due to the selection
of patients with GCPM who present favorable biology and respond well to conversion
gastrectomy. While there are fewer published reports on the outcomes of combined SIPC and
conversion gastrectomy compared to CRS+HIPEC, the relatively low morbidity rate of 6%
reported by Ishigami et al. [40] makes this approach one of the most exciting developments
in the treatment of GCPM.

Early postoperative intraperitoneal chemotherapy (EPIC) as adjuvant therapy
The application of catheter-based chemotherapy was extended to an adjuvant setting, with
reports of EPIC in the early 2000s. However, there is an extreme paucity of data reporting

the benefit of EPIC for the management of GCPM. A Swedish phase II study examining
neoadjuvant chemotherapy followed by CRS+HIPEC+EPIC for patients with macroscopic PM
reported a median survival of 10.2 months (95% CI, 6.9-13.7 months) and a morbidity rate of
62.5%; therefore, this study demonstrated that EPIC had a limited role when gross PM was
present, except if RO resection could be achieved [41]. However, the role of EPIC as adjuvant
therapy for patients with GC with no gross PM is far more ambiguous. In 2006, Cheong et

al. [42] published the experience of 154 patients with stage IV GC undergoing either curative
or palliative resections who received EPIC, reporting median OS of 11.4 months. While the
initial result appeared dismal, subgroup analysis demonstrated that patients with no PM
were more likely to have RO resection, more cycles of EPIC, and increased median OS of 25.5
months compared to the R1/2 group (P<0.001) [42]. While this observation is tenuous, there
was a suggestion that carefully selected patients with RO resection may have an improved
median OS with the addition of EPIC.

In the early- mid-2000s, Yu et al. [43,44] published a phase III RCT examining the benefit of
EPIC for advanced GC without distant metastases. Patients enrolled in the trial had a wide
range of pathological stages, with almost 30% of both arms presenting stage IV disease
secondary to PM [43]. The 5-year OS of the entire cohort of patients was superior in the
gastric resection+EPIC group (EPIC vs. surgery alone, 54 vs. 38%, P=0.0278) [43]. When
stratified by stage, improved 5-year OS was also seen in patients with stage III GC (i.e., no
PM) (EPIC vs. surgery alone, 57% and 23%, P=0.002) [43]. Further analysis demonstrated
superior 10-year survival, particularly in stage III GC patients (stage IIIA: EPIC vs. surgery,
52.5% vs. 39.6%, stage IIIB: EPIC vs. surgery, 53.5% vs. 11.0%, P=0.003) [44]. However, the
improvement in median OS proved costly, given the overall morbidity rate of 29% in the EPIC
group, with a significantly increased risk of bleeding (EPIC vs. surgery alone, 10% vs. 1%,
P=0.002) and intra-abdominal sepsis arising from abscess-formation or peritonitis (EPIC vs.
surgery alone, 14% vs. 4%, P=0.008) [43].
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While no RCT has examined the benefit of HIPEC relative to EPIC for patients with advanced
GC without PM, Feingold et al. [23] reported that intraoperative IPC was associated with
significant improvement in 5-year survival (OR, 0.54; 95% CI, 0.82-1.00; P=0.004) compared
to EIPC. A phase Il Japanese trial by Takahashi et al. [45] studied patients with advanced

GC and positive cytology, or minimal peritoneal deposits, undergoing curative resection

and randomized them to receive either systemic or IPC, demonstrating that IPC was not
superior to systemic therapy. Hence, the role of EPIC as an alternative for adjuvant systemic
chemotherapy in advanced GC without PM remains uncertain.

PIPAC

PIPAC is the latest development in IPC for PM, with Solass et al. [46] first reporting
histological evidence of tumor regression in patients with PM of gastric, appendiceal, and
ovarian origin in 2014. There are a number of procedural benefits associated with the use of
PIPAC for IP-directed chemotherapy, namely: 1) PIPAC achieves a more uniform distribution
and deeper peritoneal penetration in gaseous state when compared to liquid chemotherapy;
2) a minimally invasive procedure that is generally safe and well tolerated; and 3) allows for
laparoscopic assessment of the extent of PM and obtaining of tissue/ascitic samples. Hence,
the chemotherapy agent in PIPAC may reduce the need for systemic chemothrepy, decrease
the systemic side-effects of these cytotoxic drugs and can be repeated multiple times in
selected patients who respond well to the treatment [47,48].

In current practice, most units use a 10-12 mm trocar for drug delivery and 5 mm

optical trocar to administer PIPAC (Fig. 1). The procedure begins with creation of
pneumoperitoneum with carbon dioxide at 12 mmHg, diagnostic laparoscopy and
obtaining ascitic or tissue samples, and careful documentation of PCI score. Subsequently,
chemotherapy drugs (either oxaliplatin alone or cisplatin and doxorubicin) are introduced
into the peritoneal cavity as an aerosol with a high-pressure injector (maximum upstream

High-pressure line

Video monitoring (to the abdomen)

Access trocar

5 Injector
N\ Pressurized N head
>3 chemotherapy aerosol . .
/ (12mmHg) Laparoscopy Syringe with
f CO; insufflator cytostatic
solution

-

= |
((' Power supply

& Collapsed splanchnic veins

Fig. 1. Pressurized intraperitoneal aerosol chemotherapy (PIPAC). The abdominal cavity is accessed with 2 balloon
trocars allowing hermetic seal. Liquid chemotherapy is dispersed as aerosol using a standard injector and a
specific nebulizer (reproduced under the Creative Commons Attribution License, ©2017, Hiibner et al. [49]).
CAWS = closed aerosol waste system.
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pressure 290 PSI, flow rate 0.5-0.7 mL/s), with a proprietary disposable 9 mm microinjector
(Capnopen®; Capnomed, Villingendorf, Germany). At this stage, capnoperitoneum is
maintained at 12 mmHg with zero carbon dioxide flow for 30 minutes allowing nebulized
chemotherapy agents to remain in the peritoneal cavity with no leakage. The remnant aerosol
is then evacuated via a closed aerosol waste disposal system through 2 microparticle filters to
protect medical and nursing staff from exposure to cytotoxic agents [48-50].

While the ideal indications are difficult to define in the absence of large comparative studies,
PIPAC may be considered in patients with PM who have failed standard chemotherapy and

is administered alone or in combination with systemic chemotherapy [48]. Most centers
recommend that no systemic therapy be administered 2 weeks before and 1 week after PIPAC,
and there should be a 6-week interval before repeating PIPAC procedures in eligible patients
[48]. Although generally safe, PIPAC is contraindicated in patients with a life-expectancy

of <3 months, bowel obstruction, total dependence on parenteral nutrition, undergoing
gastrointestinal resection in the same setting, prior anaphylaxis to chemotherapy agents,
extra-peritoneal metastases, or poor performance status [48]. In the largest series to date,
Alyami et al. [48] reviewed 1,810 PIPAC procedures in 838 patients and reported a mortality
rate of 2.7% and adverse event rate (common terminology criteria for adverse events
[CTCAE] >grade II) of 12%-15%, in which the most common included bowel obstruction
(0%—5%), bleeding (0%—4%), and abdominal pain (0%-4%). Within this publication, the
subgroup of patients with GCPM were reported to have primary, secondary non-access, and
overall complication rates of 0%-11%, 8%-13% and 0%-11%, respectively [48]. Similarly,

a systematic review by Grass et al. [51] reported >2 PIPAC procedures in 70%-71% of GC
patients, with an overall complication rate of 12%. However, data on the efficacy of PIPAC

for GCPM remains limited, with just 4 studies (2 retrospective studies and 2 phase II trials)
comprising a total of 274 PIPAC procedures administered in 119 patients with GC, and

with either PM or peritoneal recurrence, reporting median survival rates between 4.0-19.5
months [50,52-55]. In patients with GCPM undergoing PIPAC, major complication rates
(CTCAE III-1V) and mortality rates ranged from 0%-29% and 0%—8.3%, respectively
[50,52-55]. While these preliminary results are promising, the small sample size and
considerable variation in inclusion criteria and chemotherapy regimens in these studies
result in significant heterogeneity and make these early results difficult to generalize [56]. At
the present moment, PIPAC should only be considered for GCPM in the setting of a clinical
trial until its efficacy and associated morbidity is elucidated. There is currently no role for
intraoperative PIPAC in patients with GC undergoing resection, with preliminary animal
models demonstrating a high risk of anastomotic leak [57]. Multiple clinical trials carried out
in Europe, Singapore, and the International PIPAC Registry are underway and may shed some
light on the optimal role of PIPAC in GCPM [56]. We summarized the types of and indications
for various IPC treatments for GC in Table 1.

IPC FOR RECURRENT PM AFTER PREVIOUS GASTRECTOMY

Currently all forms of treatment are considered palliative in patients with recurrent PM after
previous gastrectomy, or with synchronous PM and extra-peritoneal metastases. The efficacy
of IPC in improving OS, reducing symptomatic ascites, or malignant intestinal obstruction
arising from PM has not yet been established. The potential benefit of IPC in these patients
needs to be carefully weighed against the risk and morbidity in light of the poor prognosis
and limited survival. With improvements in systemic chemotherapy regimens and the
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Table 1. Types and indications of various modalities of IP chemotherapy for gastric cancer

Types of IP Indication Summary
chemotherapy
HIPEC
HIPEC+CRS Curative treatment for patients ~ Radical and invasive procedure with significant morbidity rate. May benefit patients who have
with PM limited PM (PCI <6) [9,14,15].

Laparoscopic HIPEC  Palliative treatment for patients ~ Small number of studies report laparoscopic HIPEC to be relatively safe and having some efficacy in

with PM

treating PM. Further studies are needed to verify the safety and efficacy of this modality [17-19].

Gastrectomy+HIPEC ~ Adjuvant treatment for patients  Evidence suggests that the addition of HIPEC to gastrectomy reduces the risk of peritoneal

at high risk of PM

Cather-based chemotherapy

recurrence, but has significant morbidity rate. Ongoing RCT (GASTRICHIP Trial, NCT01882933) aims
to address these concerns [9,22-24].

SIPC Palliative treatment for patients ~ Safe procedure which allows for repeated dosing. A number of phase Il studies have reported

with PM

a median overall survival of 21-34 months following conversion gastrectomy in patients with
complete resolution of PM. Unfortunately, these findings were not replicated in the only phase 11l
trial to date comparing SIPC with systemic chemotherapy, possibly arising from issues with study
methodology [36-38,40].

EPIC Adjuvant treatment for patients  Individual studies demonstrating improvement in overall survival, but with an increased risk of

at high risk of PM

Emerging modalities

bleeding and intra-abdominal sepsis [41-44].

PIPAC Palliative treatment for patients ~ Safe procedure which allows for repeated dosing while preserving quality of life. Growing evidence

with PM

suggests efficacy for PM, with multiple ongoing trials to verify these findings [52-55].

IP = intraperitoneal; HIPEC = hyperthermic intraperitoneal chemotherapy; CRS = cytoreductive surgery; EPIC = early postoperative intraperitoneal
chemotherapy; SIPC = systemic and intraperitoneal chemotherapy; PIPAC = pressurized intraperitoneal aerosol chemotherapy; PM = peritoneal metastasis; PCI =

peritoneal carcinomatosis index.

https://jgc-online.org

development of immunotherapy and targeted therapy, the median OS can be expected to
improve in these patients. The interim results of an ongoing Singaporean phase II trial
investigating the role of systemic XELOX and IP PTX examined a subgroup of 5 patients
with peritoneal recurrence after gastrectomy and reported a median OS of 27.2 months and
l-year OS of 80% [36]. Larger studies are needed to verify these findings in the setting of an
adequate clinical trial. As previously described, the application of PIPAC in these patients
remains experimental, with a reported median OS of 4.0-19.5 months [50-54]. Further
research is urgently required to identify patients who would benefit from these different
modalities of IPC.

CONCLUSION

The role of IPC for patients with GCPM has evolved rapidly over the last 3 decades, with

an encouraging trend toward improvement in OS and lower morbidity rates. While still
considered experimental, peritoneal-directed treatment can offer some hope to patients with
an otherwise fatal disease.
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