
Advancing Innovative Therapies for Cancers That Invade the Peritoneum and the Pleura

Willemien van Driel, MD, PhD

Is There a Role of Regional Therapies in Ovarian 
Cancer? (PRO)

Gynecological Oncologist
Department of Gynecology
Netherlands Cancer Institute, Amsterdam, 
the Netherlands

THE NEXT GREAT DEBATE



Advancing Innovative Therapies for Cancers That Invade the Peritoneum and the Pleura

Disclosures

 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. 

2



Advancing Innovative Therapies for Cancers That Invade the Peritoneum and the Pleura

Defining the challenge

Ovarian cancer is spread to peritoneum in 70%
High recurrence rate
Low survival rates
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HIPEC 
 Intraoperative procedure
 peritoneal disease is targeted
 High concentration of chemotherapy at 

site of disease
 Limiting systemic exposure and toxic 

effects

Zivanovic et al, Int J Cancer, 2014
Vos, Aronson et al, Best Prac & Res Obst and Gyn, 2021
Van Baal, Virchows archive, 2020
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How does HIOPEC exerts its effect?

Dellinger et al, gyn onc 2019
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What?

Ideal candidate:

• Biological active
• Active stable form of drug
• Direct cytotoxic
• Cell cycle phase non-specific
• Minimal local and systemic toxicity
• Slow absorption from peritoneal cavity
• Synergistic effect with hyperthermia
• Adequate tissue penetration

Cisplatinum theoretically 
best candidate

Vos and Aronson et al; Best practice & research Clinical obstetrics & gynaecology, 2021
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Primary
CRS

Interval
CRS Recurrent 

disease

When?
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Is hyperthermia necessary? – ANZGOG study

Sample size is calculated based on 
- an estimated grade 3-5 rate of AE's at 90 days 
- with HIPEC of 30% and NIPEC of 15%.
- N=80

Primary endpoint:
• any adverse events ≥ grade 3 occurring 

within 90 days post-surgery

Secondary endpoints:
• Surgical morbidity
• Health related QOL
• Resource utilization
• Feasibility of NIPEC
• PFS
• OS
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OVHIPEC-1 study

FIGO stage III epithelial ovarian cancer

N = 245

3 cycles
carboplatin
paclitaxel

R
1:1

Interval CRS
N = 123

Interval
CRS + HIPEC

N = 122
3 cycles carboplatin

paclitaxel

Prim. endpoint
RFS

Sec. endpoints
OS, Safety, QoL

- Patients were ineligible for primary cytoreductive surgery (CRS) because of extent of disease

- Follow-up visits were performed every 3 months for the first 2 years, then every 6 months thereafter

- Tumor assessments with CT scans were performed 6, 12, and 24 months after the last chemotherapy

- The Common Terminology Criteria for Adverse Events (CTCAE) version 4.0 were used for grading toxicity

van Driel et al. NEJM 2018



Advancing Innovative Therapies for Cancers That Invade the Peritoneum and the Pleura

Interval CRS
OVHIPEC-1 trial

van Driel et al, NEJM, 2018



Following OVHIPEC-1

-1

Armstrong et al, J Natl Compr Canc Netw 2019 ;

Auer et al, Current oncology, 2020;
https://richtlijnendatabase.nl/richtlijn/ovariumcarcinoom; 2019
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Can we select patients who benefit most from HIPEC?

Interval CRS Interval CRS + HIPEC

BRCA mutation (%) Nr % Nr % 0.958

- gBRCA1† 7 (7%) 6 (6%)

- tumor BRCA1 3 (3%) 4 (4%)

- gBRCA2† 5 (5%) 5 (5%)

- tumor BRCA2 3 (3%) 1 (1%)

- BRCAwt 84 (77%) 75 (80%)

- no panel mutation or germline 
information available

4 (4%) 3 (3%)
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Ovarian cancer-specific BRCA-like classifier

• Classifier based on DNA Copy-number profile
• Ovarian specific
• Developed on the Cancer Genome Atlas dataset
• Tested classifier on 300 ovarian cancer patient from AGO-TR1 cohort

• Identifies 95.6% of BRCA 1 mutations and promotor hypermethylation
• 50% on the non-BRCA-mutated ovarian cancer displayed a BRCA-like phenotype

Schouten et al Clinical Cancer Research, 2021 



Advancing Innovative Therapies for Cancers That Invade the Peritoneum and the Pleura

• mBRCA:

• BRCA-1 like/wtBRCA :

• Non-BRCA-1 like/wtBRCA:

Survival in relation HRD/BRCA status

Koole et al, Int J Cancer, 2022
Ghirardi et al, Can Tr Res Comm 2022
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Pro-Con discussion

Review Article
Free Access

Hyperthermic intraperitoneal chemotherapy for ovarian cancer: The heat is on
Simone N. Koole MD,Willemien J. van Driel MD, PhD,Gabe S. Sonke MD, PhD
First published: 03 December 2019

Review Article
Free Access

Hyperthermic intraperitoneal chemotherapy does not improve survival in advanced ovarian cancer
Ignace Vergote MD, PhD,Philipp Harter MD, PhD,Luis Chiva MD, PhD
First published: 03 December 2019

https://acsjournals.onlinelibrary.wiley.com/action/doSearch?ContribAuthorRaw=Koole%2C+Simone+N
https://acsjournals.onlinelibrary.wiley.com/action/doSearch?ContribAuthorRaw=Driel%2C+Willemien+J
https://acsjournals.onlinelibrary.wiley.com/action/doSearch?ContribAuthorRaw=Sonke%2C+Gabe+S
https://acsjournals.onlinelibrary.wiley.com/journal/10970142
https://acsjournals.onlinelibrary.wiley.com/action/doSearch?ContribAuthorRaw=Vergote%2C+Ignace
https://acsjournals.onlinelibrary.wiley.com/action/doSearch?ContribAuthorRaw=Harter%2C+Philipp
https://acsjournals.onlinelibrary.wiley.com/action/doSearch?ContribAuthorRaw=Chiva%2C+Luis
https://acsjournals.onlinelibrary.wiley.com/journal/10970142


Critical notes
16

Pointes raised Counter argument

Primary endpoint not overall survival PFS was preferred endpoint following OCCC 2004

Small study Small study usually have problem to fail showing any difference; 
OVHIPEC-1 showed a difference in survival

Only 1 study Smaller RCT’s support result of OVHIPEC 1

Imbalance in non-high grade serous Surgery group 15 non-HGSOC vs HIPEC group 9 non-HGSOC: 
imbalance of 3 – unlikely to influence outcome
Not uncommon for surgical trials

Study took to long to accrue No known  relationship between length of accrual and quality of study
Vergote et al, Cancer 2019; Koole et al, Cancer 2019
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Pointes raised Counter argument

Sample size changed over time Longer accrual time: 
participating patients contributed in longer follow-up time:
fewer patients were needed to reach the same number of events

Underreported toxicity CTC-AE scale has shown to increase reported toxicity with 50% compared to 
Clavien-Dindo

Open label design therefor bias Not supported by outcome of result of CRS

Length of survival in control arm Time of randomization during IDS: to compare it correctly add 12 weeks 
No difference to other studies in the same population

Study before Parp era Correct, but so are other recent surgical studies (Desktop, Lions): 
only reason to investigate relation HIPEC and parp inhibition further

Unknown effect of bevacizumab For this group of patients (complete CRS) beneficial effect of bevacizumab is clinical 
less relevant

Willemien van Driel

Vergote et al, Cancer 2019; Koole et al, Cancer 2019
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Interval CRS +/- HIPEC
Cascales et al - 2021

79 patients with FIGO 
stage 3B/C ovarian 
carcinoma following 3 
cycles NACT

41 CRS
36 received assigned treatment

38 CRS+HIPEC
35 received assigned treatment

DFS: 12 months
OS: 45 months

DFS: 18 months
OS: 52 months

Cascales Campos, Annals of surgical oncology 2021

HIPEC 75 mg/m 2
60 minutes
42oC
Sodium thiosulphate
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Cascales Campos, Annals of surgical oncology 2021

Disease Free Survival Overall Survival

No differences in 
- Postoperative morbidity
- Posto operative mortality
- Quality of live
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Korean RCT – PDS/IDS +/- HIPEC

Lim et al, JAMA surgery, 2022

• 2010-2016
• Ovarian carcinoma FIGO III/IV
• < 75 years
• Primary CRS and interval CRS
• Per-operative randomization at the end CRS
• Cisplatinum 75 mg/m2

• Closed technique



Advancing Innovative Therapies for Cancers That Invade the Peritoneum and the Pleura

Baseline characteristics
• No differences in:

• Clinical characteristics between HIPEC and control group
• Similar operative procedures
• Ileostomy formation in HIPEC (7.6%) and control  (6.5%) 

group

Lim et al, JAMA surgery, 2022
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Survival curves

Lim et al, JAMA surgery, 2022
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Discussion

• Rationale for applying HIPEC in extra-peritoneal disease/stage IV?
• Korean trial was not stratified for primary of interval CRS: imbalance in stage and 

initial treatment
• Small sample size
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Comments and conclusion

HIPEC could be considered during interval CRS for patients with FIGO stage III ovarian 
carcinoma for whom primary CRS was not feasible due to extent of disease

Question remaining:
What is role of HIPEC in primary CRS and recurrent ovarian carcinoma
Is dose important?
Interaction with maintenance therapy
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What happened after OVHIPEC-1 publication?

Netherlands
• 2018: financial reimbursement for OVHIPEC
• 2019: National guidelines approved
• Patients organizations involved
• Oncological care organized per geographic region

• 8 regions: 1 or 2 hospitals resulting in 10 centers
• Implementation study

• All centers are adequately trained
• Evaluating results using nationwide clinical audit (DGOA)

Worldwide
• NCCN guidelines
• Ontaria guidelines
• Routine practice in countries worldwide
• ESMO/ESGO guidelines 2022: no consensus (2018: negative statement)
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• 2017-2021; 7 institutions
• N=205
• Stage III and IV
• Neo-adjuvant chemotherapy, at least 3 

cycles
• Prim endpoint: PFS
• Sec endpoint: OS and safety

KGOG 3042: multicenter prospective cohort study

N=205

N=196

9 excluded

87 interval CRS 109 interval CRS 
+ HIPEC

Lee et al, IGCS 2022

Results
Follow-up: 28.2 months

Interval CRS Interval CRS + HIPEC P-value

PFS 14.2 22.9 0.005

OS 53.0 Not reached 0.002

Peritoneal recurrences 41/64 (64.1%) 21/64 (32.8%) 0.001
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Lee et al, IGCS 2022
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• How were patients selected for interval CRS +/- HIPEC

• Rationale for including stage IV

• Different HIPEC regimes?

• Equal number of recurrences in both groups?

Discussion
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Real life experience – HIPEC and interval CRS

Ghirardi et al, Cancer 2020

• Adding HIPEC to interval CRS is safe

• Does not result in more complications

• Does not increase time to start adjuvant chemotherapy 
• 39 and 36 days for HIPEC and CRS only

• Does not increase rate of stoma formation 
• 46.6% and 57.1% for HIPEC and CRS only group
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Dutch Gynecological Oncology Audit
Selection criteria
• Primary EOC
• FIGO stage III

• <10 mm residual disease
• Interval CRS between Jan 1, 2019 and Dec 31, 2021              

in the Netherlands

Interval CRS
with HIPEC

Interval CRS
without HIPEC

379 patients 289 patients

668 patients

0%

20%

40%

60%

80%

100%

2019 2020 2021

Interval CRS
without HIPEC

Interval CRS
with HIPEC

Real life experience in the Netherlands

Van Stein et al, IGCS poster presentation, 2022
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HIPEC use 

Age

WHO performance score 

Body Mass Index

Charlson comorbidity index

Previous abdominal surgery

FIGO stage

Residual disease 

Interval CRS
Interval CRS 
with HIPEC

Bowel resection
with ileo- or colostomy

24%
43%

24%
72%

Clinical practice

OVHIPEC-1 trial

Interval CRS
Interval CRS 
with HIPEC

Bowel resection
with ileo- or colostomy

29%
21%

38%
30%

Van Stein et al, IGCS poster presentation, 2022
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Postoperative outcomes
Length of hospital

stay ≥7d
Complications

Time to adjuvant chemotherapy 
≥6w

OR (95%CI) P OR (95%CI) P OR (95%CI) P

HIPEC
No 
Yes

1
4.1 (2.6-6.7) <0.001

1
1.2 (0.8-1.9) 0.3

1
0.8 (0.4-1.4) 0.4

Clinical practice OVHIPEC-1 trial

6 vs. 8 days 8 vs. 10 days

Van Stein et al, IGCS poster presentation, 2022
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Ongoing studies
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CHIPPI study – design
N=432

HIPEC with cisplatinum 100 mg/m2, 
with a maximum of 200 mg
90 minutes
Sodium thiosulphate
Randomization at the end of CRS

Stratification:
Disease burden/Postsurgery residue
Timing of surgery
Histological type

Primary endpoint
Disease free survival

Secondary endpoint
Overall survival
Safety/ QOL
Time to adjuvant treatment

El Hajj et al, ESMO open 2021
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Study design OVHIPEC-2

Koole et al, Int J Gynecol Cancer, 2020
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Participating trial groups
Group Approval Start accrual
DGOG Obtained January 2020
Gineco Obtained November 2020
NSGO-CTU Obtained Q3 2021
MITO Obtained May 2021
USA: MSKCC
2 centers

Obtained
In progress

Q1 2022

Cancer trials Ireland Obtained Q3 2022
NCRI-UK//India Started funding application

ANZGOG Started funding application

India Started funding application
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Inclusion rate OV52-OVHIPEC 2 

N=155/538
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GOG-3068/HIPEC

A Phase III Randomized Trial of HIPEC with Cisplatin versus no HIPEC at the Time of Optimal Interval 
Cytoreductive Surgery followed by Niraparib Maintenance in Patients with Newly Diagnosed Stage III and IV 
Ovarian, Primary Peritoneal, and Fallopian Tube Cancer

Stratification:
- HRD status
- Residual disease (no gross 

residual or gross residual 
<1 cm)

- Stage (III vs IV)

N= 230
Primary Endpoint = PFS 
Co-PIs: Crispens, M; Randall, L; Zivanovic O



Advancing Innovative Therapies for Cancers That Invade the Peritoneum and the Pleura

Recurrent ovarian carcinoma 
Phase II study MSKCC

Zivanovic et al, J Clin Oncol 2021 
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HIPEC study MSKCC  
Recurrent disease

Both groups were balanced for:
• Age
• Stage
• Histology
• BRCA mutation status
• Prior chemotherapy
• Disease free survival

CC-0 bowelresection
0%

10%
20%
30%
40%
50%
60%
70%
80%
90%

100%

Surgical results

Control HIPEC

P=0.008
P=0.12

Zivanovic et al, J Clin Oncol 2021
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MSKCC: HIPEC with carboplatin for recurrent disease

Zivanovic et al, J Clin Oncol 2021
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Recurrent ovarian carcinoma
CHIPOR

JM Classe et al, France

Surgery(cc0-1)

+/- HIPEC

3 Carbo PaclilT
or

Carbo caelix
I

Chemo sensitivity assessment

Follow up 5 years

Inclusion

First
Relapse
>6mths

HIPEC:
CDDP: 75 mg /m2

41-42°C
60 mn
Open or closed

3 Carbo PaclilT
or

Carbo caelix

Trial design

N=404/404
Prim endpoint: overall survival
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Recurrent disease -
Horse – MITO 18 study

Recurrent ovarian 
carcinoma
 6 months disease free
 Measurable disease
 Limited to abdominal 

cavity

Surgery CC-0 or CC-1

Surgery CC-0 or CC-1
+ HIPEC

CDDP 75 mg/m2 in 5L/m 2
60 minutes
41.6 o C

Primary endpoint:
Disease free survival

Secondary endpoint:
Overall survival
Morbidity
Mortality
Patterns of recurrence
Quality of life

Fagotti et al

N=158
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Take home message

Primary
CRS

Interval
CRS

Recurrent 
disease

? X with carboplatin

Questions which remain to be solved:
- How to select patients who benefit most?

- HRD status
- Chemosensitivity score
- Other factors

- Can we optimize dosing schedule?
- Can we sensitize tumor cells at time of 

HIPEC?
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https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=2ahUKEwiq47HEiYbgAhUSL1AKHSVUBVUQjRx6BAgBEAU&url=https://www.mst.nl/&psig=AOvVaw3F8OmIh5R7R3oyPkSGjMhG&ust=1548407486153932
https://www.umcg.nl/NL
https://www.google.nl/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=2ahUKEwj4yb-B7qjeAhUDa1AKHUrwBJsQjRx6BAgBEAQ&url=https://www.sigo.it/wp-content/uploads/2017/06/Siog2017_Milano.pdf&psig=AOvVaw0rEGC8OdkcYBcwc9g4tIIK&ust=1540806587431969
http://www.google.nl/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=2ahUKEwiewpCn7KjeAhVKLFAKHQ4pDIwQjRx6BAgBEAU&url=http://anzgog-asm-2018.w.yrd.currinda.com/&psig=AOvVaw1ZTNIlruQIkHPzLHMcOycU&ust=1540806138537942
https://www.google.nl/url?sa=i&url=https://nsgo.org/&psig=AOvVaw17sLM0juJhOyeqshIXTgbh&ust=1571223468458000&source=images&cd=vfe&ved=0CAIQjRxqFwoTCMjkvteNnuUCFQAAAAAdAAAAABAE
https://www.google.nl/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&ved=2ahUKEwiS25un7ObiAhVJK1AKHSmzDfgQjRx6BAgBEAU&url=https://www.zonmw.nl/nl/subsidies/openstaande-subsidieoproepen/&psig=AOvVaw2YgYnhcPsHckF6x0Le_nm7&ust=1560528628937154
https://www.google.nl/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&ved=2ahUKEwiJsaTQjMTlAhVFKFAKHf76CEQQjRx6BAgBEAQ&url=https://www.kwf.nl/onderzoek/subsidie-informatie/Pages/richtlijnen-en-tips-vermelding-KWF-Kankerbestrijding.aspx&psig=AOvVaw1SGp9llbRC1dDEJSws3z5W&ust=1572528846348900
http://www.cgoa.nl/
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