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Objectives

• Discuss the principles of intraperitoneal 
chemotherapy with a focus on HIPEC, in 
particular the constructive criticisms of OVHIPEC

• Discuss diffusion of innovation and its’ relevance 
to intraperitoneal chemotherapy

• Consider some barriers to implementation and 
how to move forward



Diffusion is a slow, passive process

• 1978 - Dedrick Model Proposed
• 1982 – Ozols - Phase I adriamycin IP
• 1994 - Loggie - hyperthermia chemotherapy
• 2000 – PIPAC in pigs
• 2006 - Armstrong Protocol
• 2013/14 – Reymond – PIPAC in humans
• 2015 - NCI ‘Announcement’ regarding IP 

chemotherapy
• 2018 – OVHIPEC

• So much for 17 years!



Great result, but…

• We don’t like your experiment:

– Why intraperitoneal?

– Why not just give an extra dose of IV 
chemo?

– Do you really need the heat



Why Intra-Peritoneal? Dedrick Model

• Intraperitoneal delivery should enable exposure of tumour present in the 
peritoneal cavity to substantially higher concentrations of cytotoxic drugs 
compared to systemic delivery. The ideal agents for IP:
– Known systemic activity against the tumour type

– Dose or duration (AUC) relationship

– Not vesicant

– Slow clearance from peritoneal cavity and rapid systemic clearance

– Extensive first pass metabolism

– Does not require hepatic activation to active metabolite



Markman 2007
Drug Cp/Cs AUC

Carboplatin 18

Cisplatin 20 12

Cytarabine 664 474

Doxorubicin 474

5-fluorouracil 298 367

FUDR 1000

Melphalan 93 65

Methotrexate 92

Mitoxantrone 1400

Paclitaxel 1000 1000



Coccolini, Pharm Res 2017 and Lemoine 2019



And so IP therapy was studied (Tewari, JCO 2015)



But the HIPEC 
arm got a 

whole extra 
cycle of 

chemotherapy
(Hess, Cancer 

2010)



Pecorelli, JCO 2009 – extra 6 cycles 
paclitaxel



Gore, JCO 1998, AUC 6 v 12 
carboplatin



What about the hyperthermia?Do we need it? 
Multiple possible effects

• Altered cytoskeleton, protein synthesis and desaturation, RNA/DNA 
synthesis and gene expression

• Temperature and exposure time relationships in in vitro radiation models

• Tumour micro environment alteration: reduced blood supply aggravating 
hypoxia and acidosis

• Extravasation of lymphocytes into tumour microenvironment, pro-
inflammatory cytokines and T cell activation

• Concomitant dysregulation of heat shock proteins

• Altered pharmacokinetics and thermal enhancement of cytotoxicity e.g. 
cisplatin (up to 3.9 fold thermal enhancement ratio)



Piche, Ann Surg, 2011



Klaver, Ann Surg 2011
Klaver, Ann Surg Onc 2012

Graziosi, in Vito 2012
Pelz, BMC Cancer 2006



The take home

• It is not as simple as just giving more chemotherapy

• How you give it counts:

– IP versus IV (or bidirectional)

– Concentration / dose

– Temperature

– Pressure

– Carrying solution / formulations /excipients



Let’s assume some of the audience are 
convinced by OVHIPEC – what next? 

• The requirements for diffusion of innovation (as adapted by 
Sanson-Fisher, MJA 2004, from Rogers):
– Relative advantage “the degree to which the innovation is perceived as 

being better than the idea it supersedes’ – but the (dis)advantage 
might be from the perspective of the clinician not necessarily just 
evidence-based medicine

– Compatability “the degree to which an innovation is perceived as 
compatible with existing values, past experiences and the needs of 
potential adopters” – HIPEC might not be compatible with current 
surgical practice, oncologists beliefs about IP therapy, etc.



Continued
• Complexity “degree to which an innovation is perceived as difficult to 

understand and use”

• Trialability “degree to which an innovation can be trialled and modified”

• Observability “degree to which the results of the innovation are visible to 
others” – role models and key opinion leaders (see Keown, Health Affairs, 
2014)



But barriers to diffusion of innovation about: qualitative research 
(Barnett, BMC Health Services Research 2011)

• Role of evidence
– Proof of effectiveness

– A means of diffusion

– A precondition

• Role of partnerships
– Especially interorganisational

• Role of people-based resources
– Consider champions and opinion 

leaders but also administrators

– Difficulty getting multiple 
disciplines to align

• Role of contextual factors
– Intra-organizational

– Extra-organizational
• Economy/politics/ideological



& there are the paradoxes of innovation (Dixon-Woods, BMJ 
Qual SAF 2011)

• some innovations diffuse rapidly, yet are of unproven value or limited 
value, or pose risks, while other innovations that could potentially deliver 
benefits to patients remain slow to achieve uptake
– E.g. OVHIPEC (+ trial) approach might not lead to uptake of HIPEC in ovarian 

but PRODIGE7 (- trial) might lead to uptake in colorectal

• participatory, cooperative approaches may be the best way of achieving 
sustainable, positive innovation, yet relying solely on such approaches 
may disrupt positive innovation
– Need to manage conflict within co-operatives!

• improvement clearly depends upon change, but change always generates 
new challenges
– We can’t keep up with the changes (e.g. add in bevacizumab/PARP to the mix)



What do I see as the Oz-HIPEC Barriers?

• Ownership – med-oncs and gynae-oncs must want to do it
– Around the world GI surgical oncologists are the advocates for and custodians of HIPEC

– Medical oncologists are mostly not engaged and they don’t see cancer in the peritoneal 
cavity as different from any other site of metastatic disease

• Gynae-oncs must deal with professional and philosophical challenges
– Maximal surgical effort to achieve R0/CC0 ‘optimal’ cytoreduction

• OVHIPEC had the inverse optimal cytoreduction rate to GOG172 and the control arms of EORTC 55971 and 
Chorus

• Both the completeness of cytoreduction and the toxicity (toxicity threshold) are in the hands of the surgeon

– Volume-outcome relationships must be considered – consolidation must occur
• 54 hospital performed an ovarian cancer operation in NSW in 2016/17 and of these only 14 performed more 

than 10, only 5 performed more than 30



What do I see as the Oz-HIPEC Barriers?

• General evidence issues related to dissemination of IP therapy / HIPEC
– One positive, well-designed ovarian trial which doesn’t tackle the upfront surgery scenario + 

regular IP therapy not embraced

– One negative, poorly-designed colorectal trial (with best ever survival in both arms)
• No phase II

• Pre-clinical data all contradicts the oxaliplatin protocol used in PRODIGE7

– Roles in appendix ca (including PMP) and mesothelioma not likely to be tested (although there 
is an RCT comparing different drugs in appendix ca.

– Gastric cancer has positive, poorly designed trial. French study in progress.

• Resource implications
– Cost-effectiveness needs to be shown

– Local infrastructure requirements manageable

– Human resource – the team – is really important as is learning curve of the whole team



But there may be willingness to adopt new ways

Blinman JGO 2013



And new technology is coming!

• PIPAC –
pressurised intra-
peritoneal aerosol 
chemotherapy



• 53 pts, median 3 cycles prior 
chemotherapy

• 62% RECIST RR
• 76% Histopathological Response and PCI 

reduction



Diffusion is not enough – we must 
perfuse this into our organisations
• Train gynae-oncs and get the med-oncs 

on board

• Establish new gynaecological cancer 
surgical centres of excellence with 
capacity to do HIPEC, in conjunction with 
GI cancer HIPEC centres, and with 
minimal caseloads

• Benchmarking

• Standardized surgical operation 
reports to establish baseline 
disease, cytoreduction scores

• Maintain prospective (National) registries

• Conduct/participate in further trials 


