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Intraperitoneal chemotherapy in ovarian cancer
treatment: are we missing something?
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1. Can we consider intraperitoneal
chemotherapy as a standard of care in
advanced ovarian cancer treatment?

Pro intraperitoneal chemotherapy

The rationale for administering chemotherapy directly
into the peritoneal cavity is supported by preclinical,
pharmacokinetic, and pharmacodynamics data. The most
common route of ovarian cancer (OC) spread is within the
peritoneal cavity. There are two potential explanations to
clarify the efficacy of intraperitoneal (IP) chemotherapy.
The first is the existence of the peritoneal-plasma barrier,
a monolayer of mesothelial cells supported by a basement
membrane and five layers of connective tissue. Due to this
barrier, the IP delivery of anticancer agents may provide
a pharmacokinetic gain by delivering drug levels that are
20-fold to 1,000-fold higher in the IP cavity than in plas-
ma [1]. Second, the existence of cancer stem cells, which
represent a subset of tumor cells efficient in self-renewal
capacity [2]. In preclinical models, IP delivery of thera-
peutic agents has been shown to effectively eradicate OC
stem cells [3-4]. In addition, three Gynecologic Oncology
Group (GOG) multicenter, randomized, phase III clinical
trials found IP chemotherapy to be superior to standard
intravenous (IV) infusion in the primary medical man-
agement of small volume residual, advanced epithelial
OC [5-7] (Table 1). Finally, in 2006, the National Cancer
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Institute (NCI) issued a rare Clinical Announcement en-
couraging the use of intraperitoneal and intravenous (IP/
IV) chemotherapy [8]. Therefore we can consider this ap-
proach as a possible standard treatment of advanced OC.

Against intraperitoneal chemotherapy

We can definitely not consider IP chemotherapy as a stan-
dard of care in advanced OC. After GOG 172 showed a
non-significant difference in progression-free survival
(PFS) and a significant difference in overall survival (OS)
favouring IP chemotherapy, which stimulated multiple
discussions about the toxicity of the studied regimen, we
have now seen the results of GOG 252, another prospec-
tive randomized trial, which has shown clearly that there
is no benefit in applying a chemotherapy intraperitoneally
instead of intravenously.

2. How should we interpret data coming
from randomized clinical trials about IP in
the front line setting? Which have been
the main concerns about the introduction
of IP therapy in clinical practice?

Pro the data showing a benefit

As stated above, several randomized clinical trials have
demonstrated that IP/IV chemotherapy improves survival
in women with optimally resected, stage 111 OC, compared
with IV chemotherapy alone [5-7]. A recent long-term sur-
vival analysis of the GOG 114 and 172 trials [9] showed
that the median survival with IP therapy was 61.8 months
(95%CI, 55.5 to 69.5), compared with 51.4 months with [V
treatment. Despite these findings, there is a lack of consen-
sus on whether IP therapy represents the best treatment for
women with optimally cytoreduced epithelial OC. Possible
reasons include the increased toxicity associated with this
regimen with frequent discontinuations of treatment com-
pared with standard IV administration of chemotherapy (in
the GOG 172, 42% and 83% completed planned IP/IV ver-
sus IV therapy, respectively [7]). Furthermore, regimens
used in the experimental arms were different among stud-
ies, raising the question of whether the benefit associated
with the IP administration was due to the type of schedule
rather than the incorporation of IP treatment. However, as
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reported in our previous experience, the avoidance of addi-
tional surgery for the placement of the catheter by employ-
ing the direct puncture technique under ultrasonographic
guidance can be expected to find most patients well-dis-
posed to receive IP chemotherapy. Moreover, the majority
of our patients experienced a mild pain level measured by
visual analogue scale (VAS), achieving a high compliance
rate (94.7%) [10].

On the other hand, more recently data from the GOG 252
phase 111 trial [NCT00951496] have scaled down the role of
IP therapy. Results showed a median PFS of approximately
27 to 29 months in patients with optimal stage II-11I disease
treated with regimens consisting of different combinations
of IV and IP cisplatin, carboplatin, and paclitaxel, in com-
bination with bevacizumab. An analysis limited to patients
with optimal stage III tumors and no gross residual disease
produced median PFS values of 31 to 34 months. These
results were surprising, and in contrast to the results of the
decade-old GOG 172 trial. Nevertheless, the results of this
one trial should not outweigh the significant prior evidence
that suggests that IP chemotherapy is beneficial. As far as
we are aware, in the last 20 years IP has been the only ap-
proach able to significantly improve OS [5-7].

Until the results of ongoing trials are known, patients
should be carefully counselled about this option, and IP
chemotherapy should still be offered to women who are
likely to be able to tolerate the significant toxicities as-
sociated with the treatment. Further randomized trials
should be designed with the aim of identifying those who
might benefit the most.

Against the data showing a benefit

As already pointed out, there were many discussions in
the past about the balance between toxicity and potential
benefit. Now, we have seen that there is not any benefit if
we compare a possible IP chemo-regime with a modern
IV regimen that includes antiangiogenic treatment.

3. IP therapy has been shown to be
particularly effective in BRCA1/2 mutated
patients. Should it be incorporated into
the treatment algorithm in this setting
of patients?

Pro consideration as a treatment option

BRCA status has become to be considered as a “marker”
of better prognosis and platinum response [11]. Cispla-
tin induces intra- and inter-strand cross-links and activate
apoptosis if the damaged DNA is not adequately repaired.
The IP administration of cisplatin produces a 12-fold
greater drug exposure in the peritoneal cavity. Therefore it
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has been speculated that patients with aberrant tumor ex-
pression of BRCA1/2 expression will have a diminished
ability to repair double-stranded DNA breaks and might
therefore be more sensitive to IP platinum-based therapy.

Data testing this hypothesis are still scarce but some ex-
periences have been particularly interesting and encour-
aging. In particular, Lesnock et al [12] evaluated BRCAL1
protein expression via immunohistochemistry in tumor
specimens from patients enrolled in GOG 172 with re-
spect to PFS and OS. Interestingly, they found that nearly
50% of tumors had aberrant BRCA1 expression. Among
women with aberrant BRCA1 expression there was a sig-
nificant survival increase, with a median OS of 84 months,
compared with 47 months in the IV group (p=0.0002). In
contrast, in tumors with normal BRCA1 expression, the
median OS was 58 months for IP group vs 50 months for
IV group (p=0.818). These findings warrant validation
but, if confirmed, we might be able to select patient who
might take the greatest advantage from IP therapy, spar-
ing the side effects of IP therapy for the other group of
patients who might not benefit (i.e., those without BRCA
mutation).

Impractical to use

Unfortunately, the BRCA status of patients with OC is
usually unknown at first diagnosis. Therefore, it is diffi-
cult to implement BRCA specific therapies within a few
weeks after primary surgery.

4. Does IP therapy have a possible role
in the recurrent setting?

Pro consideration for use in recurrent OC

To date, the standard treatment for recurrent OC is
mainly based on IV chemotherapy. However, survival
remains poor despite current standard therapy and it is
necessary to develop novel treatment strategies. Second-
line IP chemotherapy in the treatment of recurrent dis-
ease has been rarely investigated and there have been
no published randomized trials on such investigations.
All published relevant reports are observational stud-
ies and showed IP therapy to have activity in the recur-
rent setting. Recently a propensity score-matching study
has been published [13], with the aim of analyzing the
therapeutic efficacy of second-line IP chemotherapy
in the treatment of recurrent epithelial OC. In accord
with the results of the randomized trials of front-line
IP chemotherapy, this analysis showed that second-line
IP chemotherapy yields significantly longer PFS com-
pared with standard second-line IV chemotherapy (4.9
vs 2.4 months, p<0.001, for platinum-refractory/resistant
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disease, and 9.8 vs 6.9 months, p<0.001, for platinum-
sensitive disease). In addition, the completion rate of re-
ceiving all six cycles of assigned IP chemotherapy was
comparable between front-line and second-line chemo-
therapy. Taken together, implementation of second-line
IP chemotherapy is worthy of consideration for patients
who are diagnosed with recurrent epithelial ovarian, tub-
al and peritoneal cancer.

Against use in recurrent disease

There are no data from prospective randomized trials in
this clinical setting. Therefore, this could not be recom-
mended outside of clinical trials.

5. What are the critical obstacles and
the next challenges to improve the role
of IP chemotherapy in OC treatment?

P. Benedetti Panici

As previously mentioned, IP therapy has shown to be ef-
fective in front-line OC treatment. Nonetheless, several
issues have limited the integration of IP/IV chemotherapy
into practice, the most important concerning the high rate
of complications caused by the IP catheter, from which
follows low feasibility and compliance of IP therapy. In
fact, the incidence of IP access device-related complica-
tions ranges between 7% and 34% with a consequently
high discontinuation rate [10].

In the GOG 172 study, the discontinuation rate of 58%
was due to catheter-related problems (34%), of which
17% were catheter infections, 8.8% were blocked cath-
eters, and 2.5% were leaking catheters [14]. Therefore,
one of the main challenges is to find a different technique
of IP administration. Previous studies reported success-
ful IP access via direct injection using a peripheral ve-
nous catheter as a possible way to administer IP therapy.
In a prospective pilot study we investigated the feasibil-
ity, complication rate, and compliance of the administra-
tion of IP chemotherapy by direct puncture under ultra-
sonographic guidance [10]. Among the 38 patients en-
rolled, with 402 IP procedures performed we found the
feasibility rate was 97.4%. We recorded a total of 2.25%
mild intra-procedure complications. No significant dif-
ference was identified for the complication rate accord-
ing to the abdominal wall thickness or according to the
number of previous laparotomies. A total of 5 procedures
(1.2%) were not performed as a result of patients’ non-
compliance. The mean pain score according to the visual
analogue pain scale was moderate at the first evaluation
(after 3 minutes) and mild at the final evaluation (after
10 minutes). Therefore, we believe that an alternative
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route of administration such as direct puncture under ul-
trasound guidance might be a safe and feasible method,
with a high acceptance from patients. Further studies
are needed to confirm this data. Moreover, we are wait-
ing for final results of the PETROC/OV?21 trial, whose
primary promising data have been recently presented at
ASCO meeting. This trial has been designed to inves-
tigate the role of adjuvant IP chemotherapy in women
not able to be optimally debulked at primary surgery
and thus submitted to neoadjuvant IV chemotherapy and
optimal interval debulking surgery followed by IV or
IP chemotherapeutic administration of carboplatin/cis-
platin and paclitaxel. The endpoints of the study include
recruitment rate, completion of treatment and toxicity,
and 9-month progression rate to select the preferred
experimental arm for a phase III study. Data presented
at the ASCO 2016 meeting reported a median PFS of
11.3 months for Arm 1 (IV paclitaxel 135 mg/m? + IV
carboplatin AUC 5/6 with d8 paclitaxel IV 60 mg/m?
g21d)and 12.5 months for Arm 3 (IV paclitaxel 135 mg/m?
+ IP carboplatin AUC 5/6 and d8 IP paclitaxel 60 mg/m?
q21d) (p=0.27). Median OS was 38.1 months (Arm 1)
and 59.3 months (Arm 3) (p=0.40) with a lower rate of
adverse events > grade 3 for IP administration (23% vs
16%, p=0.24). Thus, the primary conclusions of the au-
thors were that the IP carboplatin-based regimen, post
neoadjuvant chemotherapy and debulking surgery, is
well tolerated and associated with a lower 9-month pro-
gression rate compared to IV therapy [15].

Finally a better understanding of the biology of ovarian
cancers is essential to improve the outcomes of patients
and to find out those who might benefit the most from the
IP procedure.

P. Harter

Many physicians do not like IP therapy and the data pre-
sented to date have clearly shown that IP therapy does
not improve the outcome of the patients. The results
from two further prospective trials (iPOCC and OV-21)
are pending. Perhaps the results will show further sup-
porting evidence.
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