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Disclosures
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• I do not have any relevant financial relationships.

This presentation and/or comments will provide a balanced, non-promotional, and evidence-based approach to all diagnostic, 
therapeutic and/or research related content.

The off-label/investigational use of Cisplatin and Doxorubicin will be addressed. 
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Cultural Linguistic Competency (CLC) & Implicit Bias (IB)

STATE LAW:

The California legislature has passed Assembly Bill (AB) 1195, which states that as of July 1, 2006, all Category 1 CME activities that relate to patient care must 
include a cultural diversity/linguistics component. It has also passed AB 241, which states that as of January 1, 2022, all continuing education courses for a 
physician and surgeon must contain curriculum that includes specified instruction in the understanding of implicit bias in medical treatment.

The cultural and linguistic competency (CLC) and implicit bias (IB) definitions reiterate how patients’ diverse backgrounds may impact their access to care.

EXEMPTION:

Business and Professions Code 2190.1 exempts activities which are dedicated solely to research or other issues that do not contain a direct patient care 
component. 

This presentation is dedicated solely to research or other issues that do not contain a direct patient care component. 
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https://leginfo.legislature.ca.gov/faces/billNavClient.xhtml?bill_id=200520060AB1195
https://leginfo.legislature.ca.gov/faces/billNavClient.xhtml?bill_id=201920200AB241


CITY OF HOPE 4

Objectives

 To review role of Hyperthermic intraperitoneal chemotherapy (HIPEC) in ovarian cancer

 To review evidence to date of Pressurized Intraperitoneal Aerosolized Chemotherapy (PIPAC) in ovarian cancer



HIPeC –- Hyperthermic 

IntraPeritoneal Chemotherapy

PIPAC = Pressurized 
IntraPeritoneal Aerosolized 
Chemotherapy



Potential indications for HIPEC in Ovarian Cancer

HIPEC HIPEC HIPEC

HIPEC

Primary 
debulking

Interval 
debulking

Consolidation
Platinum-
sensitive 

recurrence

HIPEC
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HIPEC at different time points of ovarian cancer 

 Palliative 

o Not indicated

 Second-line

o Upfront HIPEC followed by 
adjuvant chemotherapy 

• not supported by MSK study 
(carboplatin)

o Consolidation after NACT 

•  supported by CHIPOR trial 
(presented at ASCO 2023)

 First-line

o Upfront at primary 
debulking 

• OVHIPEC-2 clinical trial 
in progress

• Korean trial negative

o Interval debulking 

• recommended by NCCN 
guidelines for Stage III, 
after neoadjuvant 
chemo (NACT)

• OVHIPEC-1

o Consolidation 

• may be considered after 
NACT



First-line

Interval debulking 
recommended by 
NCCN guidelines for 
Stage III, after NACT
OVHIPEC-1

Consolidation 
may be considered 
after NACT



Van Driel et al, N Engl J Med, 2018, 378 (3)

OVHIPEC-01

Randomized ovarian cancer HIPEC trial in ovarian cancer demonstrates survival benefit

RFS

HIPEC Control

14.3 mo. 10.7 mo.

HR 0.63 (p=0.0008)

OS

HIPEC Control

44.9 mo. 33.3 mo.

HR 0.70 (p=0.013)

10-year follow up



BRCA mutation and HIPEC 
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Forest plot of OS in OVHIPEC-1
Aronson, Lancet Oncology, 2023



Future trial: HIPEC + IDS with PARPi maintenance
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Primary

Interval

OS

HIPEC Control

61.8 mo. 48.2 mo.

HR 0.53 (p=0.04)

PFS

HIPEC
N=34

Control
n=43

17.4 mo. 15.4 mo.

HR 0.60 (p=0.04)

Korean RCT – no difference for survival – heterogeneous study



HIPEC in primary upfront setting
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 First-line

o Upfront at primary debulking 

• OVHIPEC-2 clinical trial in progress

• Korean trial negative

52% accrued



Platinum-sensitive recurrence
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Platinum/taxane CC0 = 87%
Maintenance No HIPEC HIPEC

Bevacizumab 8% 3%

PARPi 22% 17%

Safety No 
HIPEC HIPEC

G≥3 AE 17% 35%

Mortality 1.4% 0%

Patient characteristics

• HIPEC (n=207) vs no HIPEC (n=208)

• HGS or HG endometroid ~80%

• ~30% BRCA mutated

• ~1/3 of patients were exposed to 
Bevacizumab in 1L

 Second-line

o Consolidation after NACT 

•  supported by CHIPOR trial 
(presented at ASCO 2023)

Primary endpoint:OS
Secondary endpoint: PFS

Median Platinum free interval = 17 mo



CHIPOR – HIPEC in platinum sensitive recurrence

15

PFS

HIPEC No HIPEC

11.2 mo. 9.9 mo.

HR 0.72 (p=0.017)

OS

HIPEC No HIPEC

54.3 mo. 45.7 mo.

HR 0.69 (p=0.019)
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24-mo PFS %

HIPEC Control

16.3 % 28.3 %

Pts at 24 mo. who 
are NED

PFS 

HIPEC
N=49

Control
N=49

12.3 mo. 15.7 mo.

HR 1.54 (p=0.05)

MSK study – No difference in PFS in recurrent 
carboplatin-sensitive ovarian cancer HIPEC

OS

HIPEC Control

52.5 mo. 59.7 mo.

HR 1.39 (p=ns)

Primary objective: proportion of patients 
without evidence of disease progression at 24 
months following secondary cytoreduction 
Secondary end points: OS, 30-day 
postoperative morbidity, ability to complete 
postoperative chemotherapy, pharmacokinetics

HIPEC carboplatin 
800 mg/m2 

Upfront HIPEC



S.I. Kim, J.H. Kim, S. Lee, et al., Hyperthermic intraperitoneal chemotherapy for epithelial ovarian cancer: A meta- analysis, Gynecologic Oncology, 
https://doi.org/10.1016/j.ygyno.2022.10.010 

Neoadjuvant chemo before HIPEC No chemotherapy before HIPEC

HIPEC better HIPEC worseHIPEC better HIPEC worse

HIPEC upfront or 
after neoadjuvant chemo



Completed randomized studies in HIPEC ovarian cancer

202220212018

• OVHIPEC-01

• Phase III RCT study

• Stage III ovarian cancer

• NACT/ Interval CRS + 
HIPEC

• Cisplatin 100 mg/m2

• N=245

• 2007-2016

• Multi-center

• Korean Phase III RCT 
(Lim)

• Stage III or IV EOC

• Upfront or interval 
CRS

• n=184 (Interval n=77)

• Cisplatin 75 mg/m2

• 2010-2016

• Two centers

2022

• CARCINO-HIPEC

• Phase III RCT (Spain)

• Stage III EOC

• n=71

• NACT/Interval CRS + 
HIPEC

• Cisplatin 75 mg/m2

• Single-center

• KGOG 3042

• Stage IIIC or IV EOC

• Prospective, 
comparative study

• NACT/interval CRS

• n=196

• Cisplatin or Paclitaxel

• Multi-center

• PFS 14.2 vs 22.9 mo 
(HIPEC)

2021

• MSK Team Ovary  Phase II

• Platinum-sensitive recurrent EOC

• HIPEC  carbo-based adj. chemo

• n=98

• Carboplatin 800 mg/m2

• Single-center

• Van Driel, NEJM 2018

• Zivanovic, JCO 2021

• Antonio, Ann. Surg Onc, 2021

• Lim, JAMA Surgery 2022

• KGOG-3042 Presented at IGCS 2022

• Spiliotis 
Phase III RCT

• Recurrent 
EOC

• Widely 
criticized

2015 2023

• CHIPOR

• Platinum-sensitive recurrent EOC

• Phase III RCT

• n=196

• Cisplatin

• Multi-center French

• PFS mo (HIPEC)



Ovarian Cancer

HIPEC HIPEC HIPEC

HIPEC

Primary 
debulking

Consolidation
Platinum-
sensitive 

recurrence

Level 1

TBD

TBD

Level 1 or 2?

HIPEC

yes

No
yes

Indications for HIPEC:
- 1st line after NACT 
with Interval CRS
- 2nd line after NACT 
with 2ndary CRS

OVHIPEC-2

Interval 
debulking
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Evolution of Intraperitoneal Chemotherapy in Ovarian Cancer

IP Chemotherapy HIPEC

Does PIPAC have a role in 
ovarian cancer?

1990s-2000s 2010s 2020s



Demystifying PIPACs and HIPECs

• PIPAC = HIPEC
• Intraperitoneal delivery of chemotherapy
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HIPEC PIPAC

Delivery method Heat Pressure

Therapeutic intent Curative Palliative

Surgical debulking Yes No!



PIPAC 
Diagnostic laparoscopy

High-pressure micro-injection pump

Homogeneous, ‘gas-like’ drug distribution 
throughout the abdominal cavity, via formation of 
microdroplets

12-mmHg capnoperitoneum

Raoof, Dellinger et al, Ann Surg Oncol 2021

Aerosolizer



PIPAC cisplatin/doxorubicin in Low Grade Serous (LGS) Ovarian cancer patients

68 yo F with Stage IV LGS metastatic to lung and liver, 
heavily pretreated with 10 prior lines
• Improved Peritoneal carcinomatosis index 
   (PCI)  20  PCI 14

59 yo F with Stage IIIC LGS, heavily pretreated with 5 prior 
lines.

• CA125 = 367  32 
• Peritoneal tumor regression by RECIST
• Resolution of Ascites 

Dellinger et al, SSO virtual poster presentation, 2022NCT04329494



PIPAC studies in ovarian cancer

2012

First pilot 
study 

(Solass)

2015

• Tempfer

• Cohort study of 
Cis/Doxorubicin in 
91 ovarian cancer 
patients

2018

Solass et al. Surg Endosc. 2012;26:1849–1855.
Tempfer et al, Gyn Onc 2013
Tempfer et al, Anticancer Research 35, 2015
Tempfer et al , BMC Cancer, 2017

2013

• Compassionate use

• Cis/Dox in 33 platinum 
resistant recurrent 
ovarian cancer 
patients (Tempfer)

20172015

• Palliative PIPAC in 
geriatric OC 
patient (Case 
report) with 13 
PIPAC cycles

• PIPAC-OV1 
(Tempfer)

• Phase II study

• Platinum resistant 
ovarian cancer

• N=53

• Phase I  dose finding study 
(Tempfer)

• Recurrent ovarian cancer 
(n=15)

• Cisplatin 7.5 mg/m2

• Doxorubicin 2.1 mg/m2

2018 2021 2022

• Phase II RCT (India, 
Somashekhar)

• Platinum-resistant EOC

• PIPAC vs IV chemo 
(Aurelia-based)

• Interim results

Robella et al, Cancers, 2021
Bakrin et al, Pleura Perit 2018
Somashekhar et al, ASCO 2022
Somashekhar Pleur Perit 2018

• PARROT (Italy)

• Phase I-II, Single arm, 
n=43

• Platinum-resistant EOC

• Ongoing, NCT02735928

• Phase I  dose finding 
study (Robella)

• EOC (n=2), CRC, GC

• Cisplatin 30 mg/m2

• Doxorubicin 6 mg/m2

• PIPAC-OVA (France)

• Phase I, n=15

• First-line setting 
Neoadjuvant PIPAC

• Ongoing NCT04811703

German Phase II
N=53

PFS 5.8 months

OS 13.5 months

For comparison: AURELIA –  
PFS 6.7 mo. with Bevacizumab
OS 16.6 mo.

Italian Phase II 
N=43

PFS 2.1 months

OS 14 months

For comparison: AURELIA –  
PFS 6.7 mo. with Bevacizumab
OS 16.6 mo.



First PIPAC randomized trial in platinum-resistant ovarian cancer - India 
PIPAC compared to AURELIA regimen 

Somashekar SP et al ASCO 2022 Poster

N=80

N=40 N=40

- Early in platinum-resistant 
recurrence course
- Over half of patients only 
had two prior lines

Response: MRI at week 12 and 20

Histologic response



Neoadjuvant PIPAC in combination with systemic 
chemotherapy in first-line setting - PIPACOVA

• Phase I clinical trial in France

• Neoadjuvant chemo x 3 cycles

• Interval Diagnostic laparoscopy

• Surgically resectable  interval CRS

• Unresectable  PIPAC

• dose escalation evaluating the addition of PIPAC to 
neoadjuvant systemic chemotherapy

• D1 = PIPAC (cisplatin/doxorubicin)

• D8 = IV carbo/taxol

• Dose escalation study

• Cisplatin 10.5  31.5 mg/m2

• Doxorubicin 2.1  6.3 mg/m2

• Hospices Civils de Lyon | N=15 | Recruiting 

• ClinicalTrials.gov Identifier: NCT04811703
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Frankinet, Bakrin, Benoit, CHU Lyon (protocol courtesy of N Bakrin)



Potential indications for PIPAC in ovarian cancer

1. Platinum-resistant 
ovarian cancer Geriatric patients ?

3. Low-grade serous ovarian cancer?

3. Adjunct to 2nd line chemotherapy with partial 
response, but residual peritoneal mets?

4. First-line setting:
Adjunct to neoadjuvant IV 
chemo to enable optimal 
interval CRS?

2. Systemic chemotherapy 
intolerance

Cancers with relative chemoresistance?



Potential PIPAC indications in Treatment paradigm in ovarian cancer

Bevacizumab
PARP inhibitors

Primary disease Recurrent disease

PIPAC at failed interval CRS?
Phase I PIPACOVA trial (France)

PIPAC for platinum-resistant EOC?
Phase III RCT (India)

PIPAC for palliation?



PIPAC in ovarian cancer

Experimental in the 
U.S. 

• Clinical trial participation 
Well tolerated with low 

toxicity profile

Recurrent ovarian 
cancer patients who 

seek less toxic 
alternatives to systemic 

chemotherapies

Quality of life

Establish indications 

Establish

optimal drug doses and 
combinations

Multimodal therapy 

• IV chemo

• PARP inhibitors

• Bevacizumab

• Checkpoint inhibitors

Novel PIPAC drugs

• nab-paclitaxel

• Checkpoint inhibitors?



Peritoneal surface malignancy Program

PIPAC

PIPAC Phase I 
Clinical trial: 
NCT04329494

PIPAC Biliary 
Cancer Trial 
NCT05285358

HIPEC

OVHIPEC-2

GOG 3068
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