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Role of  HIPEC in an era of targeted therapy

• In LMICs- majority of women/governments will not be able to afford targeted therapy (Bev/PARP). Financial 
drain (catastrophe) often limits  majority of chemotherapy based treatment options at recurrence – OS is poor

• Improving surgical quality/expertise to perform primary surgery and addition of IP/HIPEC  is perhaps the most 
cost effective way of improving PFS ( at least by 3-4 months) and more importantly time to subsequent therapy 

• HIPEC can add to post-operative morbidity/cost –especially in regions with gut microbiome showing high 
incidence of Gram negative MDRO.

• Additional cost of HIPEC is approximately (1500 USD). If a targeted approach for HIPEC is identified- even better!

• Even in high resource settings- can it be a cost effective alternative in a select subgroup of patients without 
compromising the PFS and thereby reserving the PARP for recurrence ( less resistance?)

• Can  HR status  aid  in a better patient selection for intra peritoneal chemotherapy options including HIPEC; 
Which HRD assay?



Summary of proposed study schema: 2 stages

• Study 1: Non-randomised single arm study (will also allow time to build up on 
experience before going for a RCT)

Clinical outcome: difference in efficacy/treatment outcome after CRS+ HIPEC in the frontline setting 
between HRC and HRD

Translational outcome: What does heat do on DDR and TME (Immune/ECM)- Wellcome Trust IA  CS

• Study 2. Phase2/3 RCT

CRS +HIPEC HR status
(functional/genomic)

Clinical outcome  (PFS/morbidity/Cost/QOL)

HR status
(functional/genomic)

HRC

HRD

HIPEC

No HIPEC

HIPEC

No HIPEC

Clinical outcome  
OS/TTST/ QOL composite



Origin of proposal: Previous and ongoing work:
(Mukhopadhyay et al . Clin Cancer Research 2010;  & Cancer Research 2012)

50% EOC are HRD

Clinico-pathological correlation

HRC (24)      HRD (26)

Complete /optimal cytoreduction

62.5%           80.8%

CA 125   at   presentation ( median)

427 2079.50          0.007* 
Serous Histology

62.5%                92.3%             0.035*

Platimun Sensitive    
16.7% 53.8%

Sensitivity to PARPi (AG014699) 

0/24 24/26 (92.8%) <0.001 **

OS 12 months( death)      
41%                 15%

Median PFS In months

8                      11

Development of 
other HRD assays

Rad 51 foci in PCO 61 

RAD51 

Immunofluorescence 

as a functional 

assay for HR (2010)

Irrespective of Site of origin (ovarian/non ovarian): Functional HRD status predicted ex-vivo 
chemosensitivity to PARPi (AG014699). NPV 100%; PPV 92.3%



Ongoing work: (UKIERI grant/ Wellcome Trust IA CS) – Ex vivo 

• Heat and PARP activity In HRC vs HRD
• Heat and PARP inhibitor sequence 
• Heat at 39-40 ⁰C vs  42 ⁰C
• Duration of effect  after heat

Improving outcome in Homologous 
competent epithelial ovarian 
cancers: Hyperthermia and 
surgeon’s perspective: AACR DNA 
repair 2016

Pilot pre-clinical data: Heat at 42 ⁰ 
C sensitizes BRCA proficient HRC 
cell lines to PARPi, BRCA2 is down 
regulated



Surgeon’s Lab: Observing heterogeneity, tumour distribution and character/stiffness and interaction with micro-
environment affecting outcome/ toxicity

• ? Immune escape mechanism/ECM 
matrix modulation  is different 
between HRC and HRD 

• ? Is there differential response to  
heat affecting  different micro-
environments?

Primary surgery+ HIPEC

Epithelial ovarian cancer- tumour tissue study for biomarker

HRC HRD

NACT or primary surgery, IP chemo role for PARP1 in 
either setting  (HIPEC at 39 degree?)

Adjuvant selective HR inhibitors 
based on expression of HR proteins/ 
pathways   + platinum/ PARPi

In select cases with good chemoresponse to NACT, 
may consider limited surgery like BSO only or 
delayed surgery at recurrence ±HIPEC; assess HR 
status again and targeted chemotherapy

Benefit- Survival, improved 
chemoresponse. Also quality of life 
and time by averting inappropriate use 
of NACT in poor chemo-responders

Benefit- Quality of life, limited extent of surgery/ 
delayed surgery without compromising survival as 
expected to be good chemo-responders

Initial idea of the Concept of Targeted HIPEC  in 2014 (AACR DNA repair,2016) 

Heat on TME in HRC vs HRD

Hypothesis: HIPEC may be targeted/selectively used in the HRC subgroup  due to 
compromise on DDR/immune escape (turn cold tumour to hot)/ ECM modulation.
(Effect size/benefit may be larger in this subgroup rather than subjecting everyone 
(HRD) where standard chemotherapy/other alternatives work or may be better)



Study 1: Non-randomised single arm study    (will also allow time to build up on experience before going for a RCT)

• To study if there is a difference in efficacy/treatment outcome after CRS+ HIPEC in the frontline setting between
HRC and HRD EOC or

• To assess whether HR status is a prognostic biomarker for treatment outcome following primary/frontline CRS and
HIPEC (Intervention) [comparator CRS and no HIPEC]

Outcome measure:
1. Clinical outcome
a)Time to progress b)Time to subsequent therapy c)Complications/toxicity
c) Cost of treatment   d) Quality of life /composite endpoints

2. Translational outcomes: T2 Pre &  T3 post heat tissue samples to study 
effect of heat on  (structure and/or function)  ( smaller subset of patients)       
a) DDR/HR status – functional status
b) ECM modulation- stiffness (desmoplasia score/matrisome index)
c) Immune cell infiltrates and function (spatial and functional assay)

Assessment of HR status (chemo-naïve ideal):  T1
• Functional: gammaH2AX/Rad51/Geminin assay or RECAP assay
• Genomic: My Choice  (others ? Shallow sequencing/mutational 

signature-optional/translational)

Surgical and Lab QA: ESGO criteria/equivalent; Experience in HIPEC 
at least 10 procedures

Inclusion Criteria

• candidate for primary CRS , ECOG< 2

• histological or cytological proven HGSC, FIGO stage III 

• Optimal cytoreduction (CC/CC1)

• Fit for HIPEC at the end of CRS

HIPEC-cisplatin 100 mg/m2/90 min, 42 ⁰ C

HRD- 50% 

HRC- 50% HR status will be 
known after 
Intervention

SOC adjuvant chemotherapy ( 6 cycles C+T)
? Separate subgroup for Bev/PARP maintenance 



Statistical Considerations  and questions

• Simplest/pragmatic way- each center starts HIPEC in PDS (/IDS) as a surgical feasibility study following the 
surgical QA/benchmarking  and then  audit their respective treatment outcomes. 

HR status is assessed ( translational component –research) and then data is pooled  for analysis.

( In this way- each potential center will have opportunity to perform 15-20 cases prior to preparing for participation in RCT).

• Do we need a historical /matched control (Surgical QA maintained) with no HIPEC but known HRD status  to 
estimate the benefit of HIPEC in HRC  (and HRD)

• PFS in HRC subgroup is variable - 8 months in CCR study in 2012(70% PDS)  vs  5.4 months in PRIMA study in 
2019 (66% IDS).  Should we include IDS ( if COVID continues!). 

• Separately analyze patients  who would be on Bev/PARP  and add on numbers needed for statistical analysis 
(This will have impact on site /group selection)

• Choice of HRD assay (Genomic and functional both or optional)

Planned accrual:  Start 2021 (mid-end)

(Centers in India, n=4; other groups/centers - ?OCRN)



Pre Randomization 
Stratification by HR status

(Functional/Genomic)

HR Competent

1:1 Randomization

HIPEC

NO HIPEC

HR Deficient

1:1 Randomization

HIPEC

No HIPEC

Study 2 (after study 1 is complete): Randomised Phase 2/3 study (possible design)

• CRS+ HIPEC  in frontline setting  (PDS/IDS)
• FIGO Stage 3 /4
• Optimal CTR ( < 2.5mm RD and <1 cm RD)
• Adjuvant SOC includes  C+T only  and also maintenance Bev/PARP in centres 

where it is the SOC 

Outcome measure

OS
TTST

Economic
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