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ABSTRACT

Background: Ovarian cancer is the most lethal gynecological cancer, causing over 200,000 
deaths worldwide in 2020. Initial standard treatment for primary ovarian cancer is optimal 
cytoreductive surgery (CRS) preceded and/or followed by intravenous platinum-based 
chemotherapy. However, most women develop recurrence within the peritoneal cavity and 
die of disease. Results of the OVIHIPEC 1 trial (2018) showed improved survival of 34% 
when hyperthermic intraperitoneal chemotherapy (HIPEC) was given immediately following 
interval-CRS in women with stage III disease. However, it is unknown if the effect of HIPEC 
is due to hyperthermia, one extra cycle of intraperitoneal (IP) chemotherapy, or other factors. 
There is also concern that hyperthermia might be associated with an increase in adverse 
events (AEs) due to a heightened systemic inflammatory response. HyNOVA is a seamless, 
multi-stage randomized study that attempts to answer these questions by comparing HIPEC 
to normothermic intraperitoneal chemotherapy (NIPEC), focusing on safety (stage 1), then 
assessing activity (stage 2) and effectiveness (stage 3). In this initial study, we hypothesize 
that NIPEC will result in a lower rate of severe AEs compared to HIPEC.
Methods: This initial stage of HyNOVA is a phase II study of 80 women with International 
Federation of Gynaecology and Obstetrics stage III epithelial ovarian cancer, with at least 
stable disease following 3–4 cycles of neoadjuvant chemotherapy, achieving interval-CRS 
to <2.5 mm residual disease. Participants are randomized 1:1 to receive IP cisplatin 100 
mg/m2 for 90 minutes either as HIPEC, heated to 42°C (41.5°C–42.5°C), or NIPEC, at 37°C 
(36.5°C–37.5°C). The primary outcome is the proportion of AEs ≥ grade 3 occurring within 90 
days. Secondary outcomes are AE of interest, surgical morbidity, patient reported outcomes, 
resource allocation, feasibility, progression-free survival and overall survival. AEs are 
measured using both CTCAE v5.0 and Clavien-Dindo classification, particularly infection, 
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Study sites and trial registration
HyNOVA will recruit participants in 4 
Australian centers with experience in 
cytoreductive surgery (CRS) and hyperthermic 
intraperitoneal chemotherapy (HIPEC) for the 
treatment of peritoneal malignancy. The study 
protocol has ethics approval by Sydney Local 
Health District. The trial protocol is registered 
at ANZCTR - ACTRN12621000269831p.
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pain, bowel dysfunction, and anemia. Tertiary outcomes are potential predictive biomarkers 
measured before and after HIPEC/NIPEC including circulating cell-free tumor DNA, tissue 
factors, and systemic inflammatory markers. There are 4 participating Australian sites with 
experience in CRS and HIPEC for peritoneal malignancy. HyNOVA is funded by an MRFF 
grant (APP1199155).

Trial Registration: ANZCTR Identifier: ACTRN12621000269831p
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INTRODUCTION

Ovarian cancer is the most lethal gynecological cancer worldwide, causing over 200,000 
deaths in 2020 [1]. The majority of women (70%) present with International Federation of 
Gynaecology and Obstetrics (FIGO) stage III disease that has already spread to the peritoneal 
surfaces of the abdomen and pelvis [2]. The 5-year relative survival in this group of women is 
only 25%–30% [3]. The main reason for poor survival is the high rate of loco-regional tumor 
relapse within the peritoneal cavity.

The standard treatment for primary cancer of the ovary is a combination of optimal 
cytoreductive surgery (CRS) and intravenous (IV) platinum-based chemotherapy. Results 
of the OVIHIPEC 1 trial (2018) [4] showed improved survival of 34% following interval-CRS 
with hyperthermic intraperitoneal chemotherapy (HIPEC) compared to interval-CRS without 
HIPEC. However, uncertainty remains as to whether the positive effect of HIPEC found in 
this trial was due to the effect of hyperthermia, the effect of one extra cycle of intraperitoneal 
(IP) chemotherapy, or other factors associated with giving an infusion of intra-operative 
fluid directly into the peritoneal cavity at the time of surgery. There is also concern that 
hyperthermia might be associated with an increase in adverse events (AEs) due to heightened 
systemic inflammatory response.

HIPEC has been used for 30 years to treat cancers that spread to the peritoneum including 
pseudomyxoma peritonei, colorectal and appendiceal cancer [5]. Instilling chemotherapy 
directly into the peritoneal cavity utilizes the pharmacokinetic advantage of the peritoneal-
plasma barrier, achieving a higher concentration gradient of chemotherapy than IV 
chemotherapy with less systemic side-effects [6]. This allows increased penetration of 
chemotherapy into tumor cells at a time-point when there is least tumor [7]. Heat results 
in a synergistic cytotoxic effect by enhancing penetration of chemotherapy, inhibiting 
DNA-repair, limiting angiogenesis, and accelerating apoptosis [8]. At the cellular level 
hyperthermia induces homologous recombination DNA-repair deficiency, sensitizing tumor 
cells to chemotherapy similar to the action of a poly-AD-ribose-polymerase inhibitor [9].

IP application of cisplatin achieves peritoneal-to-plasma concentration ratios of up to 20 
times those achieved with IV administration.

As the penetration depth of cisplatin into tumor tissue lies between 1 and 3 mm [10], residual 
disease must be minimal to benefit most from platinum-based HIPEC. The majority (87%) of 
women in the OVHIPEC-1 study [4], which showed a survival benefit when HIPEC was given 
at the time of interval-CRS, had residual disease ≤2.5 mm.
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The OVHIPEC 1 trial [4] showed that the application of HIPEC at the time of interval-
CRS following neoadjuvant chemotherapy (NAC) for stage III ovarian cancer resulted in 
a significant survival benefit. In this study, 245 women were randomized to receive either 
HIPEC with cisplatin at a dose of 100 mg/m2 heated to 40°C circulated through the peritoneal 
cavity for 90 minutes at the completion of interval surgery, or no HIPEC. Results showed a 
significant reduction in recurrence and death at 4.7 years for those receiving HIPEC (hazard 
ratio=0.66; 95% confidence interval [CI]=0.50–0.87; p=0.003). The HIPEC group showed a 
benefit of 11.8 months in median overall survival (45.7 vs. 33.9 months).

The OVHIPEC 1 trial [4] reported no difference in grade 3–5 AEs between the CRS alone and 
CRS with HIPEC groups (27% vs. 25%, p=0.76, respectively), despite a longer hospital stay 
(10 vs. 8 days). There were also similar health-related quality of life (HRQOL) outcomes, 
despite a higher rate of stoma formation in the HIPEC group (72% vs. 43%, p=0.04). 
However, there are concerns that surgical complications and patient reported outcomes 
(PROs) were underreported in this study. AE data suggest that nausea, abdominal pain, 
fatigue, pain, and neuropathy were experienced at any grade by 63%, 60%, 37%, 33% and 
31% of participants, respectively, in the surgery plus HIPEC group. These symptoms may 
impact on overall HRQOL as well as patient functioning.

The recently published PRODIGE 7 trial [11], a multicenter randomized controlled trial 
comparing CRS plus HIPEC (with oxaliplatin) to CRS alone in patients with peritoneal 
metastases from colorectal cancer, showed a significantly increased risk of grade 3–5 AEs at 
60 days in the group receiving HIPEC compared to those not receiving HIPEC (34/131, 26% 
vs. 20/130, 15%, p=0.035, respectively). There was a higher rate of complications, particularly 
related to a slower return of bowel function, pulmonary complications, infections, and anemia. 
There was a significantly longer hospital stay in the HIPEC group (18 vs. 13 days, p<0.001).

The physiological effect of hyperthermia is to induce a significant systemic inflammatory 
response, similar to the systemic inflammatory response syndrome (SIRS) seen in sepsis 
[12]. There is a massive hemodynamic shift and release of inflammatory cytokines such 
as C-reactive protein (CRP), together with heat-shock proteins, into serum and peritoneal 
fluid following HIPEC [12]. The hypothesis is that a heat-induced SIRS may contribute to 
complications such as cardiorespiratory compromise, infection, and bowel-related injury. 
In turn, complications that cause a significant delay in the commencement of post-operative 
chemotherapy could compromise overall survival in women following CRS for stage III 
ovarian cancer [13]. The extent to which these toxicities are present for patients treated with 
normothermic intraperitoneal chemotherapy (NIPEC) is unknown, and further study is 
required to determine if NIPEC is a safer or more acceptable alternative to HIPEC.

The HyNOVA trial will aim to answer important questions not answered by the previous 
trials of HIPEC for ovarian cancer, including; 1) Does the application of hyperthermia result 
in excess toxicity/morbidity to patients undergoing maximal CRS? 2) Is there any benefit to 
survival achieved by inducing hyperthermia when administering IP chemotherapy following 
maximal CRS?
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MATERIALS AND METHODS

1. Objectives
The primary objective of the study is to determine the proportion of participants 
experiencing AEs ≥ grade 3 occurring within 90 days post-surgery. Secondary objectives of 
are to determine the frequency of AEs ≥ grade 3 within 90 days, surgical morbidity, PROs, 
resource allocation, feasibility of NIPEC, progression-free survival and overall survival. 
Tertiary objectives are to explore potential predictive biomarkers in blood samples and tumor 
before and after NIPEC/HIPEC.

2. Endpoints
Primary endpoint
The primary endpoint of the study is toxicity of treatment as measured by the proportion of 
patients in experiencing one or more grade 3 or 4 AEs as reported up to 90 days using the 
NCI-CTCAE version 5.0 and Clavien-Dindo classification for surgical AEs.

Secondary endpoint
Secondary endpoints are as follows;

1.  Frequency of AEs ≥ grade 3. Of particular interest are AEs related to anemia, ileus and 
bowel dysfunction, renal impairment, infection, wound complications, stoma compli-
cations, cardiorespiratory, and metabolic derangements.

2.  Surgical morbidity, including length of intensive care unit (ICU) stay, length of hospital 
stay, readmission to ICU, length of vasopressor use, intra- and post-operative blood 
transfusion, return to theatre and reason why, readmission to hospital and reason why, 
bowel function measures including time to first bowel motion, reinsertion of nasogas-
tric tube, duration of total parenteral nutrition (TPN), use of stoma, type and reason.

3.  PROs of bowel functioning, pain, fatigue/lack of energy, abdominal symptoms and bur-
den of disease and treatment will be assessed using the EORTC QLQ-C30, QLQ-0V28, 
bowel scales of the QLQ-CR29, MOST v2 and EQ-5D-5L questionnaires [14-19]. The 
proportion of participants reporting “quite a bit” or “very much” will be reported for 
each group, at pre-cycle 1 and 6 months. These time points were selected because the 
acute effects of HIPEC or NIPEC should be reflected at pre-cycle 1, and any long-term 
issues should be present by 6 months. Methodological comparisons will be undertak-
en to determine which PRO measures are most efficient and will be taken forward to a 
phase III trial, as well as the most informative time points for PRO assessment. Health 
utility scores according to the QLU-C10D (cancer-specific health utility) and EQ-5D-5L 
(generic health utility) will be calculated and compared.

4.  Resource utilization: Major components of resource utilization will be recorded, includ-
ing days in ICU and days in hospital, return to operating theatre, emergency room visits, 
and the number of days of TPN.

5.  Feasibility: The proportion of participants that correctly received their randomized 
treatment and the proportion of participants that received all 6 cycles of chemotherapy. 
The total number of chemotherapy cycles received and dose reductions or change in 
chemotherapy schedule will be collected.

6.  Progression-free survival (PFS) is defined as the time from randomization until the date of 
first evidence of disease progression, as determined by RECISTv1.1 criteria or death due to 
any cause, whichever comes first. Progression-free survival according to CA125 measure-
ments as per Gynecological Cancer InterGroup criteria for PFS will also be assessed.

7. Overall survival is defined as the time from randomization until death from any cause.
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Tertiary endpoints
The exploratory endpoints of this study are to measure potential predictive biomarkers 
before and following NIPEC/HIPEC. This will include the removal of selected tumor nodules, 
of approximate size 1 cm, before and after application of NIPEC/HIPEC for assessment of 
cytotoxic effect, measuring circulating cell-free tumor DNA in plasma before and at different 
timepoints after treatment, and genetic profiling of tumor. A surrogate marker of toxicity will 
be the measurement of the systemic inflammatory response by following CRP levels during 
and after treatment.

3. Trial design and patients
The HyNOVA trial is a seamless, multi-stage, randomized study of NIPEC vs. HIPEC given at 
the time of interval-CRS to minimal residual disease (<2.5 mm) following NAC for stage III 
epithelial ovarian, fallopian tube and peritoneal cancer. The study will focus on safety in stage 
1, with a view to assessing activity in stage 2, and effectiveness in stage 3. In this first stage, we 
hypothesize that NIPEC will result in a lower rate of severe AEs in comparison with HIPEC.

This stage of HyNOVA is a phase II trial focusing on safety and activity of NIPEC versus HIPEC. 
It will include 80 participants with primary stage III ovarian, fallopian tube or peritoneal 
cancer being treated in 4 Australian centers with experience in extended CRS and HIPEC. 
Participants will have received 3–4 cycles of platinum-based NAC, with at least stable disease, 
and will undergo interval-CRS to residual disease <2.5 mm in largest size. The participant will 
then be randomized 1:1 intra-operatively to receive cisplatin 100 mg/m2 given to the IP cavity 
for 90 minutes either as HIPEC, heated to 42°C (41.5°C–42.5°C), or NIPEC, given at normal 
body temperature 37°C (36.5°C–37.5°C). The 2 treatment arms are shown in Table 1.

Participants will then receive their final 2–3 cycles (to total 6 cycles) of platinum-based 
chemotherapy post-operatively. The study schema is shown in Fig. 1.

4. Eligibility criteria
Eligible Patients
Participants with histologically or cytologically confirmed stage III epithelial ovarian, 
fallopian tube or peritoneal cancer following platinum-based NAC with at least stable disease 
undergoing interval-CRS with residual disease of <2.5 mm.

Inclusion criteria
1. Age 18–75 years.
2.  Primary FIGO stage III epithelial ovarian, fallopian tube or peritoneal cancer with 

disease that is limited to the abdominal cavity. This includes retroperitoneal lymph 
node involvement, superficial/subcapsular liver lesions, splenic disease, abdominal wall 
disease, and full thickness bowel wall involvement, that can be completely resected.
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Table 1. The 2 arms of the intra-operative drug treatment
Arm Participants will be randomised to one of the following 2 arms:

Agent Dose Temperature Route
NIPEC Cisplatin 100 mg/m2 37 (36.5–37.5)°C IP

Q90mins
HIPEC Cisplatin 100 mg/m2 42 (41.5–42.5)°C IP

Q90mins
HIPEC, hyperthermic intraperitoneal chemotherapy; IP, intraperitoneal; NIPEC, normothermic intraperitoneal 
chemotherapy.



3.  Histopathology high-grade serous, endometroid (grade 2/3), clear cell, or mixed high-
grade histology.

4.  Have 3–4 cycles of pre-operative platinum-based chemotherapy. The decision for NAC 
is to be made by the referring clinical team and includes the following indications; 
predicted inability to achieve minimal residual disease at up-front surgery (based on 
imaging and/or laparoscopic assessment), high volume abdominal disease, or a poor 
candidate for surgery without pre-habilitation.

5. No progression of disease on radiological imaging and/or CA125 during NAC.
6. Eastern Cooperative Oncology Group performance status 0 or 1.
7. Fit for surgery as determined by study surgical team.
8. Surgery should be performed at least 21 days after cycle 3 or 4 day 1 but before day 42.
9. Adequate bone, liver and renal function.
10. Willing and able to comply with all study requirements.
11. Signed, written informed consent.

Exclusion criteria
1. Participants with extra-abdominal disease.
2.  Participants with intrahepatic or other visceral metastasis detected on radiological im-

aging which is not surgically resectable at diagnosis and/or after pre-operative chemo-
therapy treatment.

3.  Any contraindications to receiving IP cisplatin chemotherapy as per the treating medical 
oncologist such as drug allergy.

4. Had received bevacizumab in combination with NAC treatment.
5.  Serious medical or psychiatric conditions that, despite adequate treatment, may pose an 

unacceptable risk of morbidity or prevent compliance with the trial.
6.  History of another malignancy within 5 years prior to registration (excluding non-mela-

nomatous skin cancer).
7.  Concurrent illness, including active intra-abdominal sepsis, that may jeopardize the 

ability of the participant to undergo the procedures outlined in this protocol.
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Fig. 1. The HyNOVA study schema. 
CRS, cytoreductive surgery; HIPEC, hyperthermic intraperitoneal chemotherapy; NIPEC, normothermic intraperitoneal chemotherapy; OTP, orthopedia 
homeobox protein; PCI, peritoneal cancer index.



5. Screening and registration of participants
Following 2–3 cycles of NAC, participants will be assessed as to their medical and surgical 
suitability for the trial. Following written informed consent, all screening investigations will 
be performed. Once screening investigations are reviewed, including tumor response to NAC 
(by clinical assessment, Ca 125 response, and RECIST criteria on computed tomography 
[CT] imaging, and can include assessment of positron emission tomography [PET]/CT and 
magnetic resonance imaging [MRI], or diagnostic laparoscopy), participants that show no 
progression of disease can undergo registration. The registration process must be completed 
at least 24 hours prior to surgery.

6. Randomization
Participants are randomized intra-operatively. Surgery and recording of peritoneal cancer 
index (PCI) will be performed as per principles outlined by Sugarbaker [20]. If the largest 
tumor nodule <2.5 mm is achieved, the participant is eligible and randomization to either 
HIPEC or NIPEC (1:1) will occur by electronic means. If <2.5 mm residual is not achieved, the 
participant is ineligible for the trial and will continue care as per standard treatment. The 
method of randomization is a stratified dynamic allocation approach, randomly alternating 
between minimization (80%) and complete randomization (20%).

Stratification
Stratification will occur according to hospital center, age (≤70 years vs. >70 years), histological 
type (serous vs. non-serous vs. undetermined), and PCI at the time of surgery (≤15 vs. >15).

7. Treatment
i) Neoadjuvant chemotherapy
Pre-operative chemotherapy is given as per standard of care. Current standard of care for stage 
III participants includes combination treatment with carboplatin (AUC=5 or 6) and paclitaxel 
(175 mg/m2). However, changes to the above regimen at the discretion of the treating medical 
oncologist is permitted and recorded on the electronic case report form (eCRF). Bevacizumab 
is not permitted in the pre-operative chemotherapy regime in this study.

ii) CRS
Surgery should be performed at least 21 days after cycle 3 or 4 day 1 (C3D22 or C4D22) 
but before day 42 (C3D42 or C4D42). The aim of surgery is to remove all areas of tumor 
so that no macroscopic residual disease remains. Principles of the surgery are outlined by 
Sugarbaker [20]. Following a full midline laparotomy, the 9 important areas in the abdomen 
and pelvis will be thoroughly evaluated and a PCI score according to Sugarbaker criteria 
is recorded on the eCRF. The highest score possible is a PCI of 39. If there are areas of 
peritoneal carcinomatosis with multiple (>10) tumor nodules in a region this is also recorded 
as carcinomatosis. Any macroscopic enlarged retroperitoneal lymph nodes are noted on 
the surgery scoring form in the eCRF. Surgery to remove all disease consists of parietal 
peritonectomy and, if necessary, a visceral peritonectomy including splenectomy, liver 
resection, cholecystectomy, small or large bowel resection, appendicectomy, hysterectomy, 
bilateral salpingo-oophorectomy, omentectomy and diaphragm resections.

iii) HIPEC/NIPEC
The set-up and process of drug administration for either HIPEC or NIPEC is identical, the 
only difference being the infusion temperature. The system for administration of the IP study 
treatment consists of a roller pump, a heat exchanger, and a reservoir with filter. The method of 
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application may be an open or closed technique according to the usual institutional procedure. 
Inflow catheters are placed in the abdomen, and a central outflow catheter is connected to 
the reservoir. The inflow and outflow catheters with thermometers are placed so that there 
is maximal perfusion of all structures in all regions of the abdominal cavity and that the 
temperature is maintained in the specified range for that subject. After filling the abdomen with 
0.9% sodium chloride, and once the abdominal fluid is heated to the specified temperature, 
the cisplatin (pre-prepared by pharmacy using 100 mg/m2 of cisplatin to 1 L of normal saline) 
is added to the perfusion system and circulated for 90 minutes. The inflow temperature of the 
perfusate is kept at 42 (41.5–42.5)°C for HIPEC and 37 (36.5–37.5)°C for NIPEC.

The HIPEC/NIPEC infusion set-up is shown in Fig. 2.

Nephrotoxicity is prevented by administration of sodium thiosulphate in accordance with the 
OVHIPEC 1 [4] trial protocol. Urine production will be closely monitored during and after the 
procedure and should be not less than 0.5 mL/kg/hr.

At completion of the procedure, the abdomen is washed out with 2 L of sterile water and 
hemostasis achieved. Any bowel anastomosis are then made to reconstruct continuity where 
possible. The reason for not restoring continuity of the bowel and performing a stoma will 
be registered. Following completion of surgery, the abdomen is closed according to the 
standard technique.

iv) Post-operative chemotherapy
Post-operative chemotherapy following CRS with HIPEC/NIPEC will be IV platinum-based 
chemotherapy as given in the pre-operative setting. This will consist of 2–3 cycles to a total of 
6 cycles after inclusion of the cycles prior to surgery. Participants will be assessed as to fitness 
to commence chemotherapy according to local protocol, ideally within 28 days after surgery 
(21–42 days).

Following completion of post-operative chemotherapy, there is no restriction on subsequent 
anti-cancer treatment.

8/11https://ejgo.org https://doi.org/10.3802/jgo.2022.33.e1

NIPEC vs. HIPEC at interval surgery for ovarian cancer

HIPEC machine Patient

Drugs

HIPEC/NIPEC perfusion set-up

Reservoir

42°C

HeaterPump

Pump

Thermometers

Fig. 2. The HIPEC/NIPEC infusion system set-up. 
HIPEC, hyperthermic intraperitoneal chemotherapy; NIPEC, normothermic intraperitoneal chemotherapy.



8. Schedule of assessments
Daily clinical assessments and blood tests are performed post-operatively until discharge. 
Clinical assessment and blood tests occur 30 days and 90 days post-surgery to determine 
any AEs. CT scan of the chest/abdomen/pelvis will be performed at 90 days, 6 months, 
12 months, and 24 months after surgery, or if clinically indicated. Clinical assessments, 
serum CA125 levels, and PROs assessments will continue every 3 months for 2 years or until 
evidence of disease progression (RECISTv1.1) or death (whichever occurs first).

Important aspects of this trial in regard to schedule of assessments are;
•  Tumor diagnosis will preferably be made by tissue biopsy, but if cytology only has been 

performed, an intra-operative frozen section will be performed.
•  Germline testing for BRCA 1 and 2 will be performed on all patients, and somatic testing 

for BRCA 1 and 2 where possible. Results will be included in the analysis.
•  Radiological evaluation with a CT chest/abdomen/pelvis (with or without PET/CT scan or 

diffusion weighted MRI) must be performed after 2–4 cycles of chemotherapy and within 
4 weeks of surgery with recording of (radiological) PCI.

•  If laparoscopic assessment is required pre-CRS with HIPEC/NIPEC, the PCI score will be 
recorded and compared to PCI scored on imaging and at surgery.

•  Blood will be collected for assessment of cell-free tumor DNA at surgery and compared 
to day 3–7 post-surgery and 30 days post-surgery (±7 days).

•  Serum CRP will be measured at beginning of surgery, then just before and just after IP 
chemotherapy, and post-operatively.

•  Intra-operative tumor tissue will be collected for freezing (genomic analysis, including 
somatic BRCA 1/2 testing), and if possible, a 0.5 cm–1 cm tumor nodule will be collected 
before and after HIPEC/NIPEC for translational studies.

9. Statistical analysis
Sample size is calculated based on an estimated grade 3–5 rate of AEs at 90 days with HIPEC 
of 30% and NIPEC of 15%. Based upon an exact binomial test, 37 participants will have 80% 
power (10% 1-sided alpha) to detect a decrease in the grade 3 or higher AEs lower than 30%, 
if the true rate is 15%. Thus, we will randomize 40 participants per arm to allow for up to 
10% dropouts, with a 2-year accrual. To meet the primary endpoint, there must be 7 or fewer 
participants experiencing a grade 3 or higher AE by 90 days in the first 37 participants in the 
NIPEC arm. This analysis is not powered to formally compare the NIPEC and HIPEC arms, 
however we will be able to report estimates of the proportion with AE ≥ grade 3 and 95% CI 
for each treatment arm. Given that the primary outcome will be known after 90 days, the trial 
will be analyzed within 12 months of completion (i.e., at 3 years).

Secondary outcomes will be estimated in each treatment arm by either proportions and 95% 
CI or means and 95% CI, as appropriate.

10. Ethics and dissemination
The HyNOVA trial has ethics approval from Sydney Local Health District X20-0519 and 
2020/ETH03005.

Dissemination will be by peer reviewed journals, presentations at national ANZGOG and 
international presentations, and patient representative groups.

9/11https://ejgo.org https://doi.org/10.3802/jgo.2022.33.e1

NIPEC vs. HIPEC at interval surgery for ovarian cancer



11. Patient and public involvement
HyNOVA has been reviewed and endorsed by members of the ANZGOG consumer review 
panel and is funded by an NHMRC MRFF grant following support by an external consumer 
review process.

DISCUSSION

There remains considerable uncertainty around the use of HIPEC for the treatment of ovarian 
cancer despite the results of the first randomized trial of HIPEC for primary ovarian cancer, 
the OVHIPEC 1 trial [4], reporting improved survival without increased morbidity. Whether 
the effect of HIPEC is due to the effect of hyperthermia, the IP application of chemotherapy, 
or some other factor, remains unanswered. There are also concerns around increased 
toxicity, as shown in the recent PRODIGE 7 trial [11] of HIPEC for treatment of colorectal 
peritoneal metastases. The HyNOVA trial will attempt to answer some of these questions 
by comparing the application of NIPEC to HIPEC. This initial stage of HyNOVA is a phase II 
study randomizing women to receive NIPEC or HIPEC at the time of interval-CRS for stage III 
ovarian cancer and will focus on safety and activity of NIPEC/HIPEC. There will be a strong 
focus on measuring AEs by using both NCI-CTCAE v 5.0 and Clavien-Dindo classification, 
and reporting important PROs. Effectiveness of NIPEC/HIPEC will be determined in a later 
stage. HyNOVA will therefore expand on existing knowledge and produce new high-quality 
evidence by answering important questions about HIPEC not answered in previous trials.
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