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Cytoreductive Surgery (CRS) and Hyperthermic
IntraPeritoneal Chemotherapy (HIPEC): don’t
throw the baby out with the bathwater
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Results of the French randomized PRODIGE 7 trial pre-
sented this June at ASCO meeting show that adding
Hyperthermic IntraPeritoneal Chemotherapy (HIPEC) with
oxalipatin to optimal cytoreductive surgery does not
improve survival in peritoneal metastasis of colorectal ori-
gin [1]. A high dose of oxaliplatin (460mg/m2 body surface,
equivalent to five times an intravenous dose) was applied
and there was an increased risk of long-term complications.
Clearly, given the lack of survival benefit and the increased
risk of postoperative complications with HIPEC, incorporat-
ing intraperitoneal oxaliplatin-based chemotherapy into
the standard treatment regimen for peritoneal metastatic
colorectal cancer should be reconsidered.

These results were object of intensive discussions
among HIPEC surgeons during the last meeting of the
Peritoneal Surface Oncology Group International (PSOGI)
in Paris on September 9th–11th, 2018. In particular, follow-
ing questions were raised:
Is HIPEC beneficial for a subgroup of patients with a mid-

range peritoneal cancer index?
Can people with a low peritoneal cancer index forgo

HIPEC?
Is 30minutes of HIPEC long enough?
Do patients with a high index not benefit from either

surgery or HIPEC?
Which drug should be used in the future, if any?
Is systemic chemotherapy necessary compared with CRS ?

It was also noted that the results of the PRODIGE 7 trial have
not yet been object of a full, peer-reviewed publication.
Methodological standards require that a full, peer-reviewed
publication should be awaited to answer the questions
above. Whereas it appears legitimate to discuss the results
presented at the ASCO meeting, it is premature to change
clinical practice, therapy guidelines or reimbursement poli-
cies before the full publication is available.

For many physicians, it might also appear premature
to conclude at this stage that “this is the end of CRS and
HIPEC for peritoneal metastasis of colorectal origin” [2].
When the favorable is rejected along with the unfavor-
able, the risk is that patients might be discouraged or
prevented to receive the best possible treatment.

In fact, results of the PRODIGE-7 trial show an overall
survival of 41months after cytoreductive surgery alone. This
long survival was not expected by the initiators of the study
when they submitted their protocol. This is an unequivocal
and positive finding for surgeons specialized in therapy of
peritoneal metastasis and for their patients. Thus, results of
the trial strengthen – and notweaken – the need for patients
with isolated peritoneal metastasis of colorectal origin to be
referred to a tertiary center for evaluation of the possibility
of complete surgical cytoreduction. PRODIGE-7 confirms
that this therapy offers the best chances of survival in
selected patients with isolated peritoneal metastasis with
an overall survival which is by far not reached by systemic
chemotherapy alone (16months) [3].

The PRODIGE-7 trial has been performed in a well-
defined cohort of patients meeting precise inclusion and
exclusion criteria. In particular, all patients had colorectal
cancer. Thus, extrapolation of the absence of additional
survival after HIPEC in colorectal cancer to other primary
tumors is not permissible. This assumption is confirmed by
the recent publication of the positive results of another
randomized trial in ovarian cancer showing a beneficial
effect of HIPEC on survival, as compared to surgery alone [4].

In the PRODIGE 7 trial, the drug used was oxaliplatin.
However, outside Europe and in particular in the UK and in
the USA, the most common drug administered as HIPEC in
colorectal cancer is mitomycin C (MMC), not oxaliplatin [5].
The potential survival advantage of administering MMC as
HIPEC in addition to CRS was not investigated in a proper
randomized controlled trial. Thus, at the present time and
on the basis of data available, it is not possible to conclude
that HIPEC with MMC has no effect in selected patients with
peritoneal metastasis of colorectal origin.
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For almost 20 years, we know that oxaliplatin is a
drug with verified efficacy in colorectal cancer [6]. The
negative results of the PRODIGE 7 trial cannot be
explained by the drug chosen, but rather by pharmaco-
logical limitations of HIPEC as a drug delivery system, in
particular limited tissue penetration [7]. Experimentally,
Pressurized IntraPeritoneal Aerosol Chemotherapy (PIPAC)
achieved better tissue penetration of oxaliplatin than
HIPEC in organoids [8]. This superior efficacy of PIPAC in
delivering oxaliplatin has been confirmed in the clinical
setting, where PIPAC was able to induce objective radiolo-
gical and histological regression of peritoneal metastases of
colorectal origin [9]. For this reason it is not possible to
extrapolate the results of oxaliplatin applied as HIPEC to
other intraperitoneal drug delivery techniques.

The negative results of the PRODIGE-7 trial should be
discussed and might change clinical practice in the near
future. However, oncologists should not throw the baby
out with the bathwater. We are confident that they will not
since they are used to such failures. For example, immune
therapies, including checkpoint antibodies and engineered
T cell infusions, have shown little efficacy to date in
pancreatic cancer. However, major clinical efforts, justified
by preclinical models, are still ongoing to address multiple
immune vulnerabilities in this indication [10].

Thus, is not because of a negative trial in peritoneal
metastasis of colorectal origin that HIPEC should be aban-
doned. It has to be remembered that peritoneal metastasis
remains a lethal disease and that available therapies,
includingmodern combination chemotherapy, are not effec-
tive enough to keep patients alive. In the legitimate interest
of patients with peritoneal metastasis, funding bodies
should further support actively research in the field. More
research is needed to determine which patients are still
benefiting from receiving HIPEC or other forms of intraper-
itoneal drug delivery in addition to cytoreductive surgery.
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