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LIST OF ABBREVIATIONS AND RELEVANT DEFINITIONS  1 
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Sponsor The sponsor is the party that commissions the organisation or performance of the 

research, for example a pharmaceutical 

company, academic hospital, scientific organisation or investigator. A party that provides 

funding for a study but does not commission it is not regarded as the sponsor, but referred 

to as a subsidising party. 

SUSAR  Suspected Unexpected Serious Adverse Reaction 
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SUMMARY 1 

Rationale: cytoreductive surgery with HIPEC (CRS-HIPEC) is a curative intent treatment for patients 2 

with isolated resectable colorectal peritoneal metastases (PM). Upfront CRS-HIPEC alone is the 3 

standard treatment in the Netherlands. The addition of neoadjuvant and adjuvant systemic therapy 4 

(together: perioperative systemic therapy) to CRS-HIPEC could have benefits and drawbacks. Potential 5 

benefits are eradication of systemic micrometastases, preoperative intraperitoneal tumour 6 

downstaging, elimination of post-surgical residual cancer cells, and improved patient selection for CRS-7 

HIPEC. Potential drawbacks are preoperative disease progression and secondary unresectability for 8 

CRS-HIPEC, systemic therapy related toxicity, increased postoperative morbidity, decreased quality of 9 

life, and higher costs. Currently, there is a complete lack of randomised studies that prospectively 10 

compare the oncological efficacy of perioperative systemic therapy and CRS-HIPEC with upfront CRS-11 

HIPEC alone. Notwithstanding this lack of evidence, perioperative systemic therapy is widely 12 

administered to patients with isolated resectable colorectal PM. However, administration and timing 13 

of perioperative systemic therapy vary substantially between countries, hospitals, and guidelines. 14 

More importantly, it remains unknown whether perioperative systemic therapy has an intention-to-15 

treat benefit in this setting. Therefore, this study randomises patients with isolated resectable 16 

colorectal PM to receive either perioperative systemic therapy (experimental arm) or upfront CRS-17 

HIPEC alone (control arm).   18 

 19 

Study design: a multicentre, open-label, parallel-group, phase II-III, superiority study that randomises  20 

eligible patients in a 1:1 ratio.  21 

 22 

Objectives: objectives of the phase II study (80 patients) are to explore the feasibility of accrual, the 23 

feasibility, safety, and tolerance of perioperative systemic therapy, and the radiological and 24 

histological response of colorectal PM to neoadjuvant systemic therapy. The primary objective of the 25 

phase III study (an additional 278 patients) is to compare survival outcomes between both arms. 26 
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Secondary objectives are to compare surgical characteristics, major postoperative morbidity, health-1 

related quality of life, and costs between both arms. Other objectives are to assess major systemic 2 

therapy related toxicity and the objective radiological and histological response of colorectal PM to 3 

neoadjuvant systemic therapy. 4 

 5 

Study population: adults who have a good performance status, histological or cytological proof of PM 6 

of a colorectal adenocarcinoma, resectable disease, no systemic colorectal metastases within three 7 

months prior to enrolment, no systemic therapy for colorectal cancer within six months prior to 8 

enrolment, no previous CRS-HIPEC, no contraindications for the planned systemic treatment or CRS-9 

HIPEC, and no relevant concurrent malignancies. 10 

 11 

Intervention: at the discretion of the treating medical oncologist, perioperative systemic therapy 12 

consists of either four 3-weekly neoadjuvant and adjuvant cycles of capecitabine with oxaliplatin 13 

(CAPOX), six 2-weekly neoadjuvant and adjuvant cycles of 5-fluorouracil/leucovorin with oxaliplatin 14 

(FOLFOX), or six 2-weekly neoadjuvant cycles of 5-fluorouracil/leucovorin with irinotecan (FOLFIRI) 15 

followed by either four 3-weekly (capecitabine) or six 2-weekly (5-fluorouracil/leucovorin) adjuvant 16 

cycles of fluoropyrimidine monotherapy. Bevacizumab is added to the first three (CAPOX) or four 17 

(FOLFOX/FOLFIRI) neoadjuvant cycles. 18 

 19 

Endpoints: Endpoints of the phase II study are to explore the feasibility of accrual, the feasibility, 20 

safety, and tolerance of perioperative systemic therapy, and the radiological/histological response of 21 

colorectal PM to neoadjuvant systemic therapy. The primary endpoint of the phase III study is 3-year 22 

overall survival, which is hypothesised to be 50% in the control arm and 65% in the experimental arm, 23 

thereby requiring 358 patients (179 in each arm). Secondary endpoints are surgical characteristics, 24 

grade ≥3 postoperative morbidity, progression-free survival, disease-free survival, health-related 25 
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quality of life, costs, major systemic therapy related toxicity, and objective radiological and histological 1 

response rates of colorectal PM to neoadjuvant systemic therapy. 2 

 3 

Nature and extent of the burden, risks, and benefits associated with participation: it is hypothesised 4 

that perioperative systemic therapy and CRS-HIPEC (experimental arm) significantly improve the 5 

overall survival of patients with isolated resectable colorectal PM compared to the current standard 6 

treatment with upfront CRS-HIPEC alone (control arm). This potential overall survival benefit should 7 

be weighed against the burden and risks of the experimental arm. The most important potential 8 

burden/risks are: additional hospital visits for the perioperative systemic therapy, preoperative disease 9 

progression and secondary unresectability for CRS-HIPEC, increased postoperative complications after 10 

CRS-HIPEC, toxicity of perioperative systemic therapy, and an intensified and prolonged initial 11 

treatment that could decrease health-related quality of life. Patients in both arms are given to 12 

possibility to give separate permission for receiving questionnaires (costs, health-related quality of life) 13 

and for participation in blood and tissue collection for translational research. The investigators feel 14 

that the potential overall survival benefit of the experimental arm outweighs the burden and risks of 15 

participation.  16 

 17 

1. INTRODUCTION AND RATIONALE 18 

1.1 Colorectal peritoneal metastases 19 

The peritoneum is the second most common isolated metastatic site of colorectal cancer after the liver 20 

[1,2]. Patients with isolated colorectal peritoneal metastases (PM) have a poor median survival, 21 

ranging from several months to approximately a year [2-6]. Nowadays, in the Netherlands, nearly thirty 22 

percent undergoes cytoreductive surgery with hyperthermic intraperitoneal chemotherapy (CRS-23 

HIPEC) [6]. This selected group has a median survival that approaches three years with a small chance 24 

of cure [7,8]. The increasing acceptance of CRS-HIPEC in clinical practice is supported by a randomised 25 

study and several large observational series [7,9-11]. In the Netherlands, upfront CRS-HIPEC is the 26 
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current standard treatment for isolated resectable colorectal PM [12]. The addition of neoadjuvant 1 

and adjuvant systemic therapy, together commonly referred to as perioperative systemic therapy, to 2 

CRS-HIPEC has potential benefits and drawbacks. 3 

 4 

1.2 Potential benefits of perioperative systemic therapy 5 

Firstly, perioperative systemic therapy may eradicate systemic micrometastases. Colorectal PM mostly 6 

arise from advanced primary tumours with a high risk of systemic spread [1,3,4]. Indeed, systemic 7 

failure is common after CRS-HIPEC [13]. Moreover, lymph node positivity is associated with poor 8 

outcomes after CRS-HIPEC [14], probably due to higher systemic recurrence rates. Perioperative 9 

systemic therapy could improve outcomes by decreasing the systemic failure risk. Secondly, 10 

neoadjuvant systemic therapy may decrease the intraperitoneal tumour load. Objective morphological 11 

and pathological responses are reported in about fifty and thirty percent of patients with colorectal 12 

PM who receive neoadjuvant systemic therapy, respectively [15,16]. Patients with a response could 13 

have favourable outcomes due to a lower intraoperative disease load, a higher chance of a complete 14 

cytoreduction, and less extensive surgery leading to a lower postoperative morbidity [17,18]. Thirdly, 15 

adjuvant systemic therapy may eradicate residual cancer cells after CRS-HIPEC. This could improve 16 

oncological outcomes by decreasing recurrence rates, as suggested by studies focusing on non-17 

peritoneal colorectal metastases [19]. Lastly, response assessment to neoadjuvant systemic therapy 18 

could improve patient selection for CRS-HIPEC. Potentially harmful CRS-HIPEC may be avoided in 19 

patients with progression who are unlikely to benefit due to an unfavourable tumour biology, whereas 20 

patients with a favourable response could achieve relevant long-term survival [20,21].  21 

 22 

1.3 Potential drawbacks of perioperative systemic therapy 23 

Firstly, systemic therapy appears to be less effective for colorectal PM compared to non-peritoneal 24 

colorectal metastases [22]. This phenomenon may be explained by relative insensitivity of PM to 25 

systemic treatment [23], probably as a result of a low intraperitoneal concentration of systemically 26 
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administered drugs [24]. Thereby, preoperative disease progression and secondary unresectability 1 

could occur in a substantial number of patients who receive neoadjuvant systemic therapy [25,26]. 2 

Secondly, perioperative administration of systemic therapy may decrease its reintroduction rate at 3 

disease recurrence, which occurs in the vast majority of patients [8]. As a result, perioperative systemic 4 

therapy probably only prolongs the progression-free interval without improving overall survival, as 5 

previously observed for resectable colorectal liver metastases [27,28]. Thirdly, systemic therapy is 6 

associated with toxicity [29]. Some patients could become ineligible for CRS-HIPEC due to systemic 7 

therapy related toxicity. Moreover, preoperative administration of bevacizumab may increase 8 

postoperative complications after CRS-HIPEC [30]. Perioperative systemic therapy and its toxicity 9 

intensify and prolong the initial treatment period, which could interfere with qualify of life. Lastly, 10 

perioperative systemic therapy and its toxicity could increase health care costs, especially in the era of 11 

increasing use of targeted agents [31,32].   12 

 13 

1.4 Rationale for this study 14 

For isolated resectable colorectal PM, there is a lack of randomised studies that prospectively compare 15 

the oncological efficacy of perioperative systemic therapy and CRS-HIPEC with upfront CRS-HIPEC 16 

alone [33]. The available evidence solely consists of clinically heterogeneous, often non-consecutive 17 

observational studies with high risks of selection bias [33]. Notwithstanding the lack of evidence, 18 

perioperative systemic therapy is widely administered to patients with isolated resectable colorectal 19 

PM [33]. However, administration and timing of perioperative systemic therapy vary substantially 20 

between countries, hospitals, and guidelines [9,33-35]. More importantly, it remains unknown 21 

whether perioperative systemic therapy has an intention-to-treat benefit in this setting [33-35]. 22 

Therefore, this study randomises patients with isolated resectable colorectal PM to receive either 23 

perioperative systemic therapy and CRS-HIPEC (experimental arm) or upfront CRS-HIPEC alone (control 24 

arm). Results of this study reveal whether addition of perioperative systemic therapy to CRS-HIPEC has 25 
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an intention-to-treat benefit for these patients. The investigators hypothesise that patients in the 1 

experimental arm have a better overall survival than patients in the control arm.    2 

 3 

1.5 Rationale for perioperative systemic regimen 4 

Six months of perioperative systemic therapy are divided into three months of neoadjuvant systemic 5 

therapy and three months of adjuvant systemic therapy. A partially preoperative administration of 6 

systemic therapy may be beneficial, since some patients are unable to receive adjuvant systemic 7 

therapy due to postoperative morbidity [36]. Moreover, systemic therapy is probably better tolerated 8 

before than after CRS-HIPEC, hence allowing increased dose-intensity. The rationale for the 9 

neoadjuvant regimen is derived from first-line studies in metastatic colorectal cancer. Doublet 10 

chemotherapy consisting of a fluoropyrimidine with either oxaliplatin or irinotecan has higher 11 

response rates than fluoropyrimidine monotherapy [37-40]. Combinations of 5-fluorouracil/leucovorin 12 

with oxaliplatin (FOLFOX), capecitabine with oxaliplatin (CAPOX), 5-fluorouracil/leucovorin with 13 

irinotecan (FOLFIRI), and capecitabine with irinotecan (CAPIRI) have a similar efficacy [41], but the 14 

latter has an unfavourable toxicity profile [42-44]. Although triplet chemotherapy has higher response 15 

rates than doublet chemotherapy, it substantially increases toxicity [45]. Doublet chemotherapy may 16 

therefore be preferable, since patients in this study have resectable disease without a need for 17 

aggressive conversion therapy. The efficacy of doublet chemotherapy is increased by the addition of 18 

epidermal growth factor (EGFR) inhibitors or bevacizumab [46,47]. When added to doublet 19 

chemotherapy, similar response rates are observed for EGFR inhibitors and bevacizumab [48-50]. 20 

However, unexpectedly unfavourable outcomes are observed when the EGFR inhibitor cetuximab is 21 

added to perioperative doublet chemotherapy for resectable colorectal liver metastases [51]. 22 

Therefore, neoadjuvant administration of bevacizumab should be preferable, as suggested by some 23 

observational and experimental studies [16,52,53]. It is not beneficial to add EGFR inhibitors to doublet 24 

chemotherapy with bevacizumab [54,55]. Taken together, neoadjuvant systemic therapy comprises 25 

bevacizumab with either CAPOX, FOLFOX, or FOLFIRI.  The rationale for the adjuvant regimen is derived 26 
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from adjuvant studies in high-risk colon cancer and colorectal liver and lung metastases. 1 

Fluoropyrimidine monotherapy is more effective than observation [19,56,57], with a similar efficacy 2 

of capecitabine and 5-fluorouracil/leucovorin [58]. Addition of oxaliplatin to fluoropyrimidines is 3 

beneficial [59-61], while addition of irinotecan is not [62-65]. It is not beneficial to add targeted 4 

therapies to adjuvant chemotherapy [66-70]. Conclusively, adjuvant systemic therapy consists of 5 

either CAPOX, FOLFOX, or fluoropyrimidine monotherapy. 6 

 7 

1.6 Rationale for the phase II-III approach 8 

This is the first prospective multicentre study in patients with isolated resectable colorectal PM in the 9 

Netherlands. Furthermore, this is the first prospective assessment of perioperative systemic therapy 10 

for this specific patient population. As a result, little is known about the feasibility of enrolling these 11 

patients into randomised studies in the Netherlands and about the feasibility, safety, and tolerance of 12 

perioperative systemic therapy is this setting. Therefore, the investigators decided to start with a phase 13 

II study, as previously successfully done in the multicentre FOxTROT study that investigates 14 

neoadjuvant chemotherapy for locally advanced resectable colon cancer [71]. This allows for adequate 15 

monitoring of the accrual rate and the feasibility, safety, and tolerance of the experimental treatment. 16 

     17 

2. OBJECTIVES 18 

2.1 Phase II study 19 

Objectives of the phase II study are to explore the feasibility of accrual, the feasibility, safety, and 20 

tolerance of perioperative systemic therapy, and the radiological and histological response of 21 

colorectal PM to neoadjuvant systemic therapy. 22 

 23 
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2.2 Phase III study    1 

The primary objective of the phase III study is to compare (overall, progression-free, disease-free) 2 

survival outcomes between both arms. Secondary objectives are to compare surgical characteristics, 3 

major postoperative morbidity, health-related quality of life, and costs between both arms. Other 4 

objectives are to assess major systemic therapy related toxicity and the objective radiological and 5 

histological response of colorectal PM to neoadjuvant systemic therapy. 6 

 7 

3. STUDY DESIGN 8 

3.1 Design 9 

This is a multicentre, open-label, parallel-group, phase II-III, superiority study that randomises eligible 10 

patients in a 1:1 ratio to receive either perioperative systemic therapy and CRS-HIPEC (experimental 11 

arm) or upfront CRS-HIPEC alone (control arm), the latter being the current standard treatment in the 12 

Netherlands.  13 

 14 

3.2 Duration 15 

Accrual is considered feasible when the first 80 patients of the phase II study are enrolled within one 16 

year after the start of accrual in the last study centre, since an accrual rate of 80 patients each year 17 

ensures completion of the subsequent phase III study within a maximum of four years. 18 

 19 

3.3 Setting 20 

In the phase II study, accrual, perioperative systemic therapy, and CRS-HIPEC are restricted to the eight 21 

study centres. These study centres include all Dutch tertiary referral centres qualified for the surgical 22 

treatment of colorectal PM, consisting of five university hospitals (Erasmus University Medical Centre, 23 

Rotterdam; Amsterdam University Medical Centre, location VUMC, Amsterdam; University Medical 24 

Centre Groningen, Groningen; Radboud University Medical Centre, Nijmegen; University Medical 25 
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Centre Utrecht, Utrecht) and four teaching hospitals (Catharina Hospital, Eindhoven; St. Antonius 1 

Hospital, Nieuwegein; Netherlands Cancer Institute, Amsterdam). In the subsequent phase III study, 2 

accrual and CRS-HIPEC remain restricted to the eight study centres  3 

  4 

4. STUDY POPULATION 5 

4.1 Population (base)  6 

In 2016, 15.245 patients were diagnosed with colorectal cancer in the Netherlands 7 

(www.cijfersoverkanker.nl), of whom ±2.1% (n=320) had isolated synchronous PM [3]. In 2016, the 10-8 

year prevalence of stage I-III colorectal cancer was ±50.000 (www.cijfersoverkanker.nl), of whom 9 

±1.4% (n=700) developed isolated metachronous PM [4]. Therefore, an estimated number of ±1000 10 

patients are diagnosed with isolated colorectal PM in the Netherlands each year. Of these patients, it 11 

is estimated that ±35% (n=350) nowadays undergoes CRS-HIPEC in a tertiary referring hospital [6]. 12 

These are the patients who can be enrolled in this study. The investigators expect that at least 80 of 13 

these 350 patients (±25%) are enrolled in the study to ensure completion of the phase II study within 14 

one year and completion of the phase III study within three more years.  15 

 16 

4.2 Inclusion criteria 17 

Eligible patients are adults who have: 18 

 19 

 a World Health Organisation (WHO) performance status of ≤1;  20 

 histological or cytological proof of PM of a non-appendiceal colorectal adenocarcinoma with 21 

≤50% of the tumour cells being signet ring cells; 22 

 resectable disease determined by abdominal computed tomography (CT) and a diagnostic 23 

laparoscopy/laparotomy; 24 

 no evidence of systemic colorectal metastases within three months prior to enrolment; 25 

 no systemic therapy for colorectal cancer within six months prior to enrolment; 26 

http://www.cijfersoverkanker.nl/
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 no contraindications for CRS-HIPEC; 1 

 no previous CRS-HIPEC; 2 

 no concurrent malignancies that interfere with the planned study treatment or the prognosis 3 

of resected colorectal PM. 4 

 5 

Importantly, enrolment is allowed for patients with radiologically non-measurable disease. Enrolment 6 

is also allowed for patients who are referred to a study centre after a macroscopically complete 7 

resection of colorectal PM in a referring centre, since it is assumed that microscopic (and often 8 

macroscopic) colorectal PM are still present. The diagnostic laparoscopy/laparotomy may be 9 

performed in a referring centre, provided that the peritoneal cancer index (PCI) is appropriately scored 10 

and documented before enrolment [72]. In the future, diffusion-weighted MRI (DW-MRI) may be 11 

added to the standard preoperative work-up of study patients given its promising results in detecting 12 

resectable colorectal PM [73].    13 

 14 

4.3 Exclusion criteria 15 

Patients are excluded in case of any comorbidity or condition that prevents safe administration of the 16 

planned perioperative systemic therapy, determined by the treating medical oncologist, e.g.:  17 

 18 

 Inadequate bone marrow, renal, or liver functions (e.g. haemoglobin <6.0 mmol/L, neutrophils 19 

<1.5 x 109/L, platelets <100 x 109/L, serum creatinine >1.5 x ULN, creatinine clearance <30 20 

ml/min, bilirubin >2 x ULN, serum liver transaminases >5 x ULN); 21 

 Previous intolerance of fluoropyrimidines or both oxaliplatin and irinotecan, to such extent 22 

that the oncologist does not consider the patient eligible for systemic therapy; 23 

 Dehydropyrimidine dehydrogenase deficiency;  24 

 Serious active infections; 25 

 Severe diarrhoea;  26 
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 Stomatitis or ulceration in the mouth or gastrointestinal tract; 1 

 Recent major cardiovascular events; 2 

 Unstable or uncompensated respiratory or cardiac disease; 3 

 Bleeding diathesis or coagulopathy; 4 

 Pregnancy or lactation.  5 

 6 

4.4 Sample size calculation 7 

The sample size of 80 (40 in each arm) for the phase II study is chosen pragmatically as a sufficient 8 

number to explore the feasibility of accrual and the feasibility, safety, and tolerance of perioperative 9 

systemic therapy. The sample size calculation of the phase III study could only be based on a 10 

combination of low-quality observational studies [15,16,20,21,36,54,74-76]. A total number of 358 11 

patients (179 in each arm) is needed to detect a hypothesised 15% increase in 3-year overall survival 12 

(control arm 50%; experimental arm 65%) with 5% drop-out, 80% power, and a two-sided log-rank test 13 

at p<0.05. The primary study hypothesis may be modified when new insights or new guiding literature 14 

become available. The Data Monitoring Committee (section 9.5) and the METC are notified when the 15 

drop-out exceeds 5%. 16 

 17 

5. TREATMENT OF PATIENTS 18 

Figure 1 shows a general flowchart of the study. Table 1 and Table 2 present schedules of enrolment, 19 

interventions, and assessments of the experimental arm and the control arm, respectively. 20 

 21 

5.1 Perioperative systemic therapy 22 

Figure 2 shows a flowchart of the perioperative systemic therapy in the experimental arm. At the 23 

discretion of the treating medical oncologist, perioperative systemic therapy consists of either: 24 

 25 
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 Four three-weekly neoadjuvant and adjuvant cycles of CAPOX (130 mg/m2 body-surface area 1 

[BSA] of oxaliplatin, intravenously [IV] on day 1; 1000 mg/m2 BSA of capecitabine, orally twice 2 

daily on days 1-14), with bevacizumab (7.5 mg/kg body weight, IV on day 1) added to the first 3 

three neoadjuvant cycles, or; 4 

 Six two-weekly neoadjuvant and adjuvant cycles of FOLFOX (85 mg/m2 BSA of oxaliplatin, IV 5 

on day 1; 400 mg/m2 BSA of leucovorin, IV on day 1; 400/2400 mg/m2 BSA of bolus/continuous 6 

5-fluorouracil, IV on day 1-2), with bevacizumab (5 mg/kg body weight, IV on day 1) added to 7 

the first four neoadjuvant cycles, or; 8 

 Six two-weekly neoadjuvant cycles of FOLFIRI (180 mg/m2 BSA of irinotecan, IV on day 1; 400 9 

mg/m2 BSA of leucovorin, IV on day 1; 400/2400 mg/m2 BSA of bolus/continuous 5-fluoroura-10 

cil, IV on day 1-2) and either four three-weekly (capecitabine (1000 mg/m2 BSA, orally twice 11 

daily on days 1-14) or six two-weekly (400 mg/m2 BSA of leucovorin, IV on day 1; 400/2400 12 

mg/m2 BSA of bolus/continuous 5-fluorouracil, IV on day 1-2) adjuvant cycles of fluoropyrimi-13 

dine monotherapy, with bevacizumab (5 mg/kg body weight, IV on day 1) added to the first 14 

four neoadjuvant cycles.  15 

 16 

Neoadjuvant systemic therapy should start within four weeks after randomisation. Adjuvant systemic 17 

therapy should start within twelve weeks after CRS-HIPEC. In case of unacceptable toxicity or contra-18 

indications to oxaliplatin or irinotecan in the neoadjuvant setting, CAPOX or FOLFOX may be switched 19 

to FOLFIRI and vice versa. In case of unacceptable toxicity or contraindications to oxaliplatin in the 20 

adjuvant setting, CAPOX of FOLFOX may be switched to fluoropyrimidine monotherapy. Dose reduc-21 

tion, co-interventions, and escape medication are not specified a priori, but left to the discretion of 22 

the treating medical oncologist. Perioperative systemic therapy can be prematurely discontinued due 23 

to radiological or clinical disease progression, unacceptable toxicity, physicians decision, or at patients 24 

request. 25 

 26 
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5.2 CRS-HIPEC 1 

CRS-HIPEC is performed according to the Dutch protocol in all study centres [77]. The choice of HIPEC 2 

medication (oxaliplatin or mitomycin C) is left to the discretion of the treating physician, since neither 3 

one has a favourable safety or efficacy [78,79]. In the control arm, CRS-HIPEC should be performed 4 

within six weeks after randomisation. In the experimental arm, CRS-HIPEC should be performed within 5 

six weeks after completion of neoadjuvant systemic therapy, and at least six weeks after the last 6 

administration of bevacizumab in order to minimise the risk of bevacizumab-related postoperative 7 

complications [80]. 8 

 9 

5.3 Follow-up 10 

In the control arm, thoracoabdominal CT is performed three, six, and twelve months after CRS-HIPEC, 11 

and every six months thereafter until five years after randomisation. In the experimental arm, 12 

thoracoabdominal CT is performed three and nine months after CRS-HIPEC, and every six months 13 

thereafter until five years after randomisation. This follow-up schedule allows for an equal comparison 14 

of progression-free survival between both arms (Figure 1).  15 

 16 

5.4 Questionnaires 17 

EQ-5D-5L [81,82], QLQ-C30 [83], QLQ-CR29 [84], iMTA productivity cost questionnaire (PCQ) [85], and 18 

iMTA medical consumption questionnaire (MCQ) [86] are sent to the patients before study treatment, 19 

after completion of neoadjuvant systemic therapy (experimental arm), every three months after CRS-20 

HIPEC until one year postoperatively, and every six months thereafter until three years after 21 

randomisation, and once a year until five years after randomisation (Figure 1). 22 

 23 
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5.5 Translational research – blood  1 

An additional 20 ml blood is drawn and collected in 10 ml Cell-free DNA BCT tubes (Streck, La Vista, 2 

NE, USA) during regular blood draws before study treatment (experimental arm), between the first 3 

and the second cycle of neoadjuvant systemic therapy (experimental arm), one day before CRS-HIPEC, 4 

seven days after CRS-HIPEC, between the first and the second cycle of adjuvant systemic therapy 5 

(experimental arm), and every follow-up visit until disease recurrence or five years after randomisation 6 

(Figure 1). According to the manufacturer’s instructions, collected specimens are sent to a central lab, 7 

where they are processed for isolation and storage of plasma. 8 

 9 

5.6 Translational research – tissue 10 

In all patients undergoing CRS-HIPEC, tissue specimens of colorectal PM and the primary tumour are 11 

systematically collected and stored in the study centres. Three resected colorectal PM, preferably from 12 

different regions, are divided in two halves. One half is stored at -80°C and the counterpart is fixed in 13 

formalin and embedded in paraffin. When resected, three regions of ±1.5 cm3 are excised from the 14 

primary tumour. Each region is divided in two halves. One half is stored at -80°C and the counterpart 15 

is fixed in formalin and embedded in paraffin. Lastly, a piece of normal tissue is excised from the 16 

resected materiel and stored at -80°C. 17 

 18 

6. INVESTIGATIONAL PRODUCTS  19 

6.1 Names and descriptions  20 

Investigational products used in this study are: 21 

 22 

 5-fluorouracil (L01BC02); 23 

 Leucovorin (V03AF03); 24 

 Capecitabine (L01BC06); 25 
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 Oxaliplatin (L01XA03); 1 

 Irinotecan (L01XX19); 2 

 Bevacizumab (L01XC07). 3 

 4 

All investigational products have a marketing authorisation and are used in the authorised form for 5 

the authorised indication (metastatic colorectal cancer) [12]. 6 

 7 

6.2 Findings from (non-)clinical studies, known risks, and known benefits  8 

Findings from (non-)clinical studies, known risks, and known benefits can be found in the Summary of 9 

Product Characteristics of 5-fluorouracil, leucovorin, capecitabine, oxaliplatin, irinotecan, and 10 

bevacizumab. 11 

 12 

6.3 Route and method of administration, dosage, and dosage modifications  13 

Section 5.1 provides information on the route and method of administration, dosage, and dosage 14 

modifications, all being standard of care according to the most recent guidelines [12]. 15 

 16 

6.4 Preparation, labelling, and drug accountability 17 

All investigational products have a marketing authorisation and are used in the authorised form for 18 

the authorised indication (metastatic colorectal cancer) [12]. Therefore, the investigational products 19 

are used from commercial stock and preparation and labelling are performed on a patient-named basis 20 

within the pharmacy departments of participating centres. No specific labelling for research purposes 21 

is performed in this study. 22 

 23 

https://www.geneesmiddeleninformatiebank.nl/smpc/h22303_smpc.pdf
https://www.geneesmiddeleninformatiebank.nl/smpc/h118097_smpc_en.pdf
https://www.ema.europa.eu/en/documents/product-information/xeloda-epar-product-information_nl.pdf
https://www.geneesmiddeleninformatiebank.nl/smpc/h103779_smpc.pdf
https://www.geneesmiddeleninformatiebank.nl/smpc/h117260_smpc.pdf
https://www.ema.europa.eu/en/documents/product-information/avastin-epar-product-information_nl.pdf
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7. NON-INVESTIGATIONAL PRODUCT 1 

CRS-HIPEC is the non-investigational product (intervention) in this study. The procedure is performed 2 

according to the Dutch protocol in all study centres [77]. The choice of HIPEC medication (oxaliplatin 3 

or mitomycin C) is left to the discretion of the treating physician. 4 

 5 

8. METHODS 6 

8.1 Outcomes 7 

8.1.1 Phase II study  8 

Outcomes of the phase II study are to explore: 9 

 10 

 the feasibility of accrual, based on the total accrual rate, the accrual rate in each study centre, 11 

and screening failures;  12 

 the feasibility of perioperative systemic therapy, based on the number of patients that (1) 13 

start and complete neoadjuvant systemic therapy, with or without dose reductions, (2) are 14 

scheduled for CRS-HIPEC, (3) undergo complete CRS-HIPEC, and (4) start and complete adju-15 

vant systemic therapy, with or without dose reductions;  16 

 the safety of perioperative systemic therapy, based on the number of patients with (1) sys-17 

temic therapy related toxicity, defined as grade ≥2 according to the Common Terminology 18 

Criteria for Adverse Events (CTCAE) v4.0 [87], up to one month after the last administration 19 

of systemic therapy, and (2) postoperative morbidity, defined as grade ≥2 according to Cla-20 

vien-Dindo [88], up to three months after CRS-HIPEC;  21 

 the tolerance of perioperative systemic therapy, based on health-related quality of life ex-22 

tracted from EQ-5D-5L, QLQ-C30, and QLQ-CR29 during study treatment; 23 
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 the radiological and histological response of colorectal PM to neoadjuvant systemic therapy, 1 

based on central review of thoracoabdominal CT and resected specimens during CRS-HIPEC, 2 

respectively. Classifications are not defined a priori. 3 

 4 

8.1.2 Phase III study: primary outcome 5 

The primary outcome is 3-year overall survival, defined as the number of patients who are alive three 6 

years after randomisation. 7 

 8 

8.1.3 Phase III study: secondary outcomes 9 

Secondary outcomes in both arms are: 10 

 11 

 progression-free survival, defined as the time between randomisation and disease progression 12 

before CRS-HIPEC, CRS-HIPEC in case of unresectable disease, radiological proof of recurrence, 13 

or death; 14 

 disease-free survival, defined as the time between CRS-HIPEC and radiological proof of recur-15 

rence or death;  16 

 health-related quality of life, extracted from questionnaires (EQ-5D-5L, QLQ-C30, QLQ-CR29) 17 

at different points in time (Figure 1);  18 

 costs, extracted from questionnaires (iMTA PCQ, iMTA MCQ) at different points in time (Figure 19 

1);  20 

 surgical characteristics of CRS-HIPEC (e.g. PCI, intraoperative complications, operating time, 21 

visceral and peritoneal resections, completeness of cytoreduction, hospital stay); 22 

 the number of patients with major postoperative morbidity, defined as grade ≥3 according to 23 

Clavien-Dindo, up to three months after CRS-HIPEC 24 

 25 
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Secondary outcomes in the experimental arm are: 1 

 2 

 The number of patients with major systemic therapy related toxicity, defined as grade ≥3 ac-3 

cording to the CTCAE, up to one month after the last administration of systemic therapy; 4 

 The number of patients with an objective radiological and histological response of colorectal 5 

PM to neoadjuvant systemic therapy, determined by central review of thoracoabdominal CT 6 

and resected specimens during CRS-HIPEC, respectively. Classifications are determined after 7 

exploration of the radiological and histological response in the phase II study. 8 

 9 

8.1.4 Phase III study: other outcomes 10 

All baseline characteristics which may intervene with the main study outcomes (confounders) are 11 

recorded in every patient (e.g. age, WHO performance status, ASA score, primary tumour location, 12 

histology, tumour differentiation, T-stage, N-stage, previous treatments). 13 

  14 

8.2 Randomisation and treatment allocation 15 

Eligible patients who are enrolled by physicians in study centres are centrally randomised and assigned 16 

to interventions by the coordinating investigators (KPR and CB) in a 1:1 ratio by using randomisation 17 

software (ALEA, FormsVision, Abcoude, Netherlands) with minimisation stratified by a PCI of 0-10 or 18 

11-20, synchronous or metachronous PM, previous systemic therapy for colorectal cancer, and HIPEC 19 

with oxaliplatin or mitomycin C. Randomised patients are assigned a study number, of which a log is 20 

maintained at each study site.    21 

 22 
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8.3 Study procedures 1 

Figure 1 shows a general flowchart of the study. Table 1 and Table 2 present schedules of enrolment, 2 

interventions, and assessments of the experimental arm and the control arm, respectively. Figure 2 3 

shows a flowchart of the perioperative systemic therapy in the experimental arm. All visits for 4 

perioperative systemic therapy, CRS-HIPEC, and CTs are part of the standard medical treatment. Extra 5 

for this study are the questionnaires and the blood and tissue collection for translational research. 6 

  7 

8.4 Withdrawal of individual patients 8 

Patients can leave the study at any time for any reason if they wish to do so without any consequences. 9 

Investigators can decide to withdraw a patient from the study for urgent medical reasons.  10 

 11 

8.5 Replacement of individual patients after withdrawal 12 

Individual patients are not replaced after withdrawal. Potential withdrawal of patients is included in 13 

the drop-out rate of 5%.  14 

 15 

8.6 Follow-up of patients withdrawn from treatment 16 

Randomised patients withdrawn from treatment are included in the intention-to-treat population and 17 

analysed for all major comparative endpoints (i.e. survival outcomes, health-related quality of life, 18 

costs).   19 

 20 

8.7 Premature termination of the study 21 

The study is terminated after the first interim analysis if less than 50% of the patients in the 22 

experimental arm undergo complete CRS-HIPEC or if the percentage of patients with major 23 

postoperative morbidity (Clavien-Dindo grade ≥3) is ≥20% higher in the experimental arm compared 24 

to the control arm. 25 
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  1 

9. SAFETY REPORTING 2 

9.1 Temporary halt for reasons of patient safety 3 

In accordance to section 10, subsection 4, of the WMO, the sponsor suspends the study if there is 4 

sufficient ground that continuation of the study jeopardises patient health or safety. The sponsor 5 

notifies the accredited METC without undue delay of a temporary halt including the reason for such 6 

an action. The study is suspended pending a further positive decision by the accredited METC. The 7 

investigator takes care that all patients are kept informed.  8 

 9 

9.2 AEs, SAEs and SUSARs 10 

9.2.1 Adverse events (AEs) 11 

Adverse events are defined as any undesirable experience occurring to a patient during the study, 12 

whether or not considered related to the study treatment. All grade ≥2 (phase II) or grade ≥3 (phaswe 13 

III) AEs (determined by CTCAE or Clavien-Dindo) reported spontaneously by the patient or observed by 14 

the investigator or his staff are recorded. The time window for recording AEs is from randomisation to 15 

three months after CRS-HIPEC and one month after the last administration of systemic therapy.  16 

 17 

9.2.2 Serious adverse events (SAEs) 18 

An SAE is any untoward medical occurrence or effect that: 19 

  20 

 results in death; 21 

 is life threatening (at the time of the event); 22 

 requires hospitalisation or prolongation of existing inpatients’ hospitalisation; 23 

 results in persistent or significant disability or incapacity; 24 

 is a congenital anomaly or birth defect; or 25 
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 any other important medical event that did not result in any of the outcomes listed above 1 

due to medical or surgical intervention but could have been based upon appropriate 2 

judgement by the investigator. 3 

 4 

An elective hospital admission is not considered as a serious adverse event. Physicians of study 5 

centres report all SAEs to the coordinating investigators within 24 hours and without undue delay 6 

after obtaining knowledge of the SAE. The coordinating investigators report SAEs through the web 7 

portal ToetsingOnline to the accredited METC that approved the protocol, within 7 days of first 8 

knowledge for SAEs that result in death or are life threatening followed by a period of maximum of 9 

8 days to complete the initial preliminary report. All other SAEs are reported within a period of 10 

maximum 15 days after the coordinating investigator has first knowledge of SAE. The time window 11 

for recording SAEs is from randomisation to three months after CRS-HIPEC and one month after the 12 

last administration of systemic therapy. 13 

 14 

9.2.3 Suspected unexpected serious adverse reactions (SUSARs) 15 

Adverse reactions are all untoward and unintended responses to an investigational product related to 16 

any dose administered. Unexpected adverse reactions are SUSARs if the following three conditions are 17 

met: 18 

 19 

 the event must be serious (see chapter 9.2.2); 20 

 there must be a certain degree of probability that the event is a harmful and an undesirable 21 

reaction to the medicinal product under investigation, regardless of the administered dose; 22 

 the adverse reaction must be unexpected, that is to say, the nature and severity of the adverse 23 

reaction are not in agreement with the product information as recorded in: 24 

 Summary of Product Characteristics (SPC) for an authorised medicinal product; 25 

 Investigator’s Brochure for an unauthorised medicinal product. 26 
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 1 

Physicians of study centres report all SUSARs to the coordinating investigators within 24 hours and 2 

without undue delay after obtaining knowledge of the SUSAR. The coordinating investigators report 3 

expedited the following SUSARs through the web portal ToetsingOnline to the METC: 4 

 5 

 SUSARs that have arisen in the clinical trial that was assessed by the METC; 6 

 SUSARs that have arisen in other clinical trials of the same sponsor and with the same 7 

medicinal product, and that could have consequences for the safety of the patients involved 8 

in the clinical trial that was assessed by the METC. 9 

 10 

The remaining SUSARs are recorded in an overview list (line-listing) that is submitted once every half 11 

year to the METC. This line-listing provides an overview of all SUSARs from the study medicine, 12 

accompanied by a brief report highlighting the main points of concern. The expedited reporting of 13 

SUSARs through the web portal Eudravigilance or ToetsingOnline is sufficient as notification to the 14 

competent authority. The coordinating investigators report expedited all SUSARs to the competent 15 

authorities in other Member States, according to the requirements of the Member States. The 16 

expedited reporting occurs not later than 15 days after the coordinating investigators have first 17 

knowledge of the adverse reactions. For fatal or life threatening cases the term is maximal 7 days for 18 

a preliminary report with another 8 days for completion of the report. The time window for recording 19 

SUSARs is from randomisation to three months after CRS-HIPEC and one month after the last 20 

administration of systemic therapy. 21 

 22 

9.3 Annual safety report 23 

In addition to the expedited reporting of SUSARs, the coordinating investigators submit, once a year 24 

throughout the study, a safety report to the accredited METC, competent authority, and competent 25 

authorities of the concerned Member States. This safety report consists of: 26 
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 1 

 a list of all suspected (unexpected or expected) serious adverse reactions, along with an 2 

aggregated summary table of all reported serious adverse reactions, ordered by organ system, 3 

per study; 4 

 a report concerning the safety of the patients, consisting of a complete safety analysis and an 5 

evaluation of the balance between the efficacy and the harmfulness of the medicine under 6 

investigation. 7 

 8 

9.4 Follow-up of adverse events 9 

All AEs are followed until they have abated, or until a stable situation has been reached. Depending on 10 

the event, follow up may require additional tests or medical procedures as indicated, and/or referral 11 

to the general physician or a medical specialist.  12 

 13 

9.5 Data Monitoring Committee  14 

The data monitoring committee (DMC) consists of a surgeon (CV), a medical oncologist (HWL), and a 15 

statistician (AHZ), who are all independent from the sponsor and competing interests. A detailed 16 

description of the tasks and responsibilities of the DMC is provided in a separate charter. Their role is 17 

to monitor patient safety through three interim analyses after 80 (phase II study), 160, and 240 18 

patients complete their study treatment. When the first 80 patients complete their study treatment, 19 

the accrual is temporarily stopped until it is determined that it is not necessary to terminate the study 20 

based on the predefined stopping rules and that continuation of the phase III study is appropriate. The 21 

study is terminated after the first interim analysis if less than 50% of the patients in the experimental 22 

arm undergo complete CRS-HIPEC or if the percentage of patients with major postoperative morbidity 23 

(Clavien-Dindo grade ≥3) is ≥20% higher in the experimental arm compared to the control arm.  24 

Relevant data are made available to the DMC by the central data manager (JBM) and the study 25 

statistician (MGD). After each interim analysis, the DMC reports their advice on study continuation to 26 
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the study steering committee (CJP, PJT, IHH). The study steering committee submits these reports to 1 

the ethics committee and notifies the ethics committee when and/or why (part of) the advice of the 2 

DMC is not followed. The study steering committee makes the final decision to terminate the study.  3 

 4 

10. STATISTICAL ANALYSIS 5 

All statistical analyses are performed by using the Statistical Package for Social Sciences (IBM 6 

Corporation, Armonk, NY, USA). P<0.05 is considered statistically significant in all analyses. All 7 

statistical tests are performed 2-sided. All binary and categorical variables are expressed as n (%), and 8 

continuous variables as mean with standard deviation or as median with interquartile range or 95% 9 

confidence intervals, depending on distribution. Overall survival, progression-free survival, health-10 

related quality of life, and costs are analysed in all randomised patients (intention-to-treat population). 11 

Surgical characteristics, histological response, postoperative morbidity, and disease-free survival are 12 

analysed in all patients who receive CRS-HIPEC (operated population). Radiological response and 13 

systemic therapy related toxicity are analysed in all patients who received at least one dose of 14 

perioperative systemic therapy (systemically treated population). The median follow-up period is 15 

calculated by using the reverse Kaplan-Meier method. Data on patients who are event-free are 16 

censored on the date the patient is last seen. 17 

 18 

10.1 Phase II study 19 

The number of patients who undergo complete CRS-HIPEC and the number of patients with 20 

postoperative morbidity are compared between both arms by using the Chi-square test or the Fisher’s 21 

exact test where appropriate. Health-related quality of life during the study treatment is graphically 22 

presented across all time points and compared between both arms by using a repeated measures 23 

analysis of variance. All other outcomes (i.e. total accrual rate, accrual rate in each study centre, 24 

screening failures, number of patients that start/complete [neo]adjuvant systemic therapy, number of 25 
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patients with systemic therapy related toxicity, radiological and histological response) are analysed by 1 

using descriptive statistics.   2 

 3 

10.2 Phase III study: primary outcome 4 

Kaplan-Meier curves of overall survival are compared between both arms by using the two-sided log-5 

rank test. Unadjusted and confounder-adjusted hazard ratios with two-sided 95% confidence intervals 6 

are estimated by using Cox proportional hazards models. Confounders will be specified after 7 

completion of the phase II study and before the final dataset of the phase III study is locked. Subgroup 8 

analyses are performed stratified for relevant baseline characteristics that will be defined after 9 

completion of the phase II study and before the final dataset of the phase III study is locked. 10 

 11 

10.3 Phase III study: secondary outcomes  12 

Kaplan-Meier curves of secondary time-to-event outcomes (i.e. progression-free survival, disease-free 13 

survival) are compared between both arms by using the two-sided log-rank test. Unadjusted and 14 

confounder-adjusted hazard ratios with two-sided 95% confidence intervals are estimated by using 15 

Cox proportional hazards models. Subgroup analyses are performed stratified for relevant baseline 16 

characteristics that will be defined before the final dataset is locked. Secondary categorical outcomes 17 

(i.e. number of patients with major postoperative morbidity, categorical surgical characteristics such 18 

as the completeness of cytoreduction,) are compared between both arms by using the Chi-square test 19 

or the Fisher’s exact test where appropriate. Secondary continuous outcomes (i.e. continuous surgical 20 

characteristics such as operating time) are compared between both arms by using the Mann-Whitney 21 

U test or the student’s t test where appropriate. Health-related quality of life is graphically presented 22 

across all time points and compared between both arms by using a repeated measures analysis of 23 

variance. All other secondary outcomes (i.e. number of patients with major systemic therapy related 24 

toxicity, number of patients with objective radiological and histological response) are analysed by using 25 

descriptive statistics.  26 



NL57644.100.16   CAIRO6 

Version number: 7, 24-03-2020  37 of 59 

 1 

10.4 Phase III study: costs 2 

Costs are derived from the product sum of used health care and their unit costs as provided in the 3 

most recent Dutch costing guideline for health care research at the time of analysis. The cost-4 

effectiveness and cost-utility of the experimental versus the control treatment are analysed from a 5 

societal perspective and with the three-year time horizon. Considering this time horizon, costs and 6 

health outcomes are discounted at yearly rates of 4% and 1.5% respectively. Incremental cost-7 

effectiveness ratios (ICER) are calculated for the extra costs per additional patient alive and the extra 8 

costs per additional quality adjusted life year (QALY) respectively. QALYs are derived from periodically 9 

observed EQ-5D-5L assessments using an existing health status valuation algorithm to transpose the 10 

scoring profile on the EQ-5D-5L into a health utility and accounting for the time periods in between 11 

successive measurements [82]. The ICERs are presented in cost-effectiveness planes with the 12 

differences in costs on the Y-axis and the differences in survival, respectively QALYs on the X-axis, after 13 

bootstrapping, drawing 5000 samples of the same size of the original one for each treatment group 14 

and with replacement. A cost-effectiveness acceptability curve is drawn to show the probability of the 15 

experimental treatment being cost-effective for various monetary values society is willing to pay per 16 

extra QALY. Considering the severity of the disease at hand, willingness-to-pay values up to 100K euro 17 

per QALY are presented. 18 

 19 

10.5 Phase III study: other outcomes 20 

Categorical baseline characteristics and categorical outcomes are compared between both arms by 21 

using the Chi-square test or the Fisher’s exact test where appropriate. Continuous baseline 22 

characteristics and outcomes are compared between both arms by using the Mann-Whitney U test or 23 

the student’s t test where appropriate. Health-related quality of life is graphically presented across all 24 

time points and compared between both arms by using a repeated measures analysis of variance. 25 

 26 
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10.6 Interim analyses 1 

The interim analyses are performed by the central data manager and the study statistician. Results are 2 

presented to the DMC. The first interim analysis is done after 80 patients complete their study 3 

treatment. The study is terminated after the first interim analysis if less than 50% of the patients in the 4 

experimental arm undergo complete CRS-HIPEC or if the percentage of patients with major 5 

postoperative morbidity (Clavien-Dindo grade ≥3) is ≥20% higher in the experimental arm compared 6 

to the control arm. Statistical methods of the first interim analysis are presented in section 10.1.  7 

 8 

11. ETHICAL CONSIDERATIONS 9 

11.1 Regulation statement 10 

The study is conducted according to the principles of the Declaration of Helsinki (see www.wma.net 11 

for the most recent version) and in accordance with the Medical Research Involving Human Subjects 12 

Act (WMO).  13 

 14 

11.2 Recruitment and consent 15 

Potential study candidates are enrolled by dedicated specialised physicians in high-volume study 16 

centres. Patients are informed about the study by physicians during their first visit to the outpatient 17 

clinic of the study centre. The information includes the aims and rationale of the study, the possible 18 

adverse events, the procedures and possible hazards to which patients are exposed, and the 19 

mechanism of treatment allocation. Furthermore, patients are informed about the strict 20 

confidentiality of their data, and the fact that their medical records may be reviewed for study 21 

purposes by authorised individuals other than their treating physician. It is emphasised that the 22 

participation is voluntary and that the patient is allowed to refuse further participation in the protocol 23 

whenever he or she wants. This will not prejudice the patients’ subsequent care. The patient 24 

information letter is provided after the information on the first visit to the outpatient clinic. Thereafter, 25 

patients routinely receive several diagnostic investigation (e.g. CT, laparoscopy) in order to determine 26 

http://www.wma.net/
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whether they qualify for CRS-HIPEC (and the study). This period usually takes several days to several 1 

weeks. During this period, patients have sufficient time to consider their decision on study 2 

participation. After the diagnostic investigations, patient return to the outpatient clinic for results of 3 

the diagnostic investigations. During this visit, patients decide on study participation after their last 4 

questions regarding the patient information letter are answered. Patients are given the possibility to 5 

give separate permission for receiving questionnaires and for participation in blood and tissue 6 

collection for translational research. When patients give permission, they give permission for sending 7 

their details (name, address, city) to the coordinating investigators solely for these purposes. The 8 

Dutch patient information letter and informed consent form can be found in a separate document.     9 

 10 

11.3 Objection by minors or incapacitated patients 11 

Minors and incapacitated patients are not eligible for the study. 12 

 13 

11.4 Benefits and risks assessment 14 

it is hypothesised that perioperative systemic therapy and CRS-HIPEC (experimental arm) significantly 15 

improve the overall survival of patients with isolated resectable colorectal PM compared to the current 16 

standard treatment with upfront CRS-HIPEC alone (control arm). This potential overall survival benefit 17 

should be weighed against the burden and risks of the experimental arm. The most important potential 18 

burden/risks are: additional hospital visits for the perioperative systemic therapy, preoperative disease 19 

progression and secondary unresectability for CRS-HIPEC, increased postoperative complications after 20 

CRS-HIPEC, toxicity of perioperative systemic therapy, and an intensified and prolonged initial 21 

treatment that could decrease health-related quality of life. The investigators feel that the potential 22 

overall survival benefit of the experimental arm outweighs the burden and risks of participation. 23 

 24 
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11.5 Compensation for injury 1 

All study centres and satellite centres have a liability insurance which is in accordance with article 7 of 2 

the WMO. The sponsor also has an insurance which is in accordance with the legal requirements in the 3 

Netherlands (Article 7 WMO). The insurance applies to the damage that becomes apparent during the 4 

study or within 4 years after the end of the study. 5 

 6 

11.6 Incentives  7 

This study has no special incentives, compensation, or treatment for participating patients.  8 

 9 

12. ADMINISTRATIVE ASPECTS, MONITORING AND PUBLICATION 10 

12.1 Data collection and data management 11 

Questionnaires are collected centrally by the coordinating investigators. Patients complete 12 

the questionnaires by post or digitally by using an ISO 27001 certified information security manage-13 

ment system (De Research Manager, Deventer, Netherlands) according to their own preference. All 14 

other baseline and outcome data are collected and entered in the central study database (TRIAS, Neth-15 

erlands Comprehensive Cancer Organisation [IKNL], Utrecht, Netherlands) with electronic case report 16 

forms by independent, qualified, and trained local data managers of IKNL in each study centre. Data 17 

coding, security, and storage, including processes to promote data quality, are performed by an inde-18 

pendent, qualified, and trained central data manager of IKNL. IKNL’s experience with continuous data 19 

collection and data management based on high quality CRFs guarantees accurate, complete, and 20 

timely recording, handling and storage of data and documents. Personal information about potential 21 

and enrolled patients is collected, shared, and maintained according to the Dutch law in order to pro-22 

tect confidentiality before, during, and after the study. After randomisation, patients are coded with a 23 

3-digit study number. Communication occurs only with the study number. The key that links study 24 

numbers with patient data stays in the study centre of the patient. People who have access to the code 25 
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are the treating physicians, the ethics committee, the healthcare inspection (Inspectie Gezond-1 

heidszorg en Jeugd), and the coordinating investigators (only when the patient gives permission on the 2 

informed consent form). Blood samples for translational research are sent to the central lab with the 3 

3-digit study number. All other specimens and scans (e.g. resected specimens during CRS-HIPEC, thora-4 

coabdominal CTs) are stored at the study centres. In a later stage, specimens and scans are sent for 5 

central review of radiological and histological response with the 3-digit study number. After the study, 6 

human materials are stored anonymously for fifteen years according to the Dutch law.     7 

 8 

12.2 Data monitoring 9 

The study is monitored by independent qualified monitors of IKNL as a study with a moderate risk for 10 

patients according to the brochure ‘Kwaliteitsborging mensgebonden onderzoek 2.0’ by the Dutch 11 

Federation of University Medical Centres. During the phase II study, each study centre is audited twice, 12 

with a focus on essential study documents, informed consent procedures, eligibility criteria, source 13 

data verification, and SAEs/SUSARs. A comprehensive description of the aspects and frequency of 14 

monitoring can be found in a separate monitoring plan. Frequency and procedures for auditing of the 15 

phase III study are not specified and depend on auditing reports of the phase II study.   16 

 17 

12.3 Amendments  18 

A ‘substantial amendment’ is defined as an amendment to the terms of the METC application, or to 19 

the protocol or any other supporting documentation, that is likely to affect to a significant degree: 20 

 21 

 the safety or physical or mental integrity of the patients of the trial; 22 

 the scientific value of the trial; 23 

 the conduct or management of the trial; or 24 

 the quality or safety of any intervention used in the trial. 25 

 26 
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All substantial amendments are notified to the METC and to the competent authority. Non-substantial 1 

amendments are not notified to the accredited METC and the competent authority, but recorded and 2 

filed by the sponsor.  3 

 4 

12.4 Annual progress report 5 

The coordinating investigators submit a summary of the progress of the trial to the accredited METC 6 

once a year. Information is provided on the date of inclusion of the first patients, numbers of patients 7 

included and numbers of patients that have completed the trial, SAEs/SUSARs, other problems, and 8 

amendments.  9 

 10 

12.5 Temporary halt and (prematurely) end of study report 11 

The sponsor notifies the accredited METC and the competent authority of the end of the study within 12 

a period of 90 days. The end of the study is defined as the last patient is five years after randomisation. 13 

The sponsor notifies the METC immediately of a temporary halt of the study, including the reason of 14 

such an action. In case the study is ended prematurely, the sponsor notifies the accredited METC and 15 

the competent authority within 15 days, including the reasons for the premature termination. Within 16 

one year after the end of the study, the investigators submit a final study report with the results of the 17 

study, including any publications/abstracts of the study, to the accredited METC and the Competent 18 

Authority.  19 

 20 

12.6 Public disclosure and publication policy 21 

The central data manager, study statistician, coordinating investigators, and the study steering 22 

committee have access to the final datasets, without any contractual agreements that limit such 23 

access. The subsiding parties have no role in the design of the study, in the collection, analysis, and 24 

interpretation of data, and in writing the manuscripts. Results of the phase II and phase III studies are 25 
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personally communicated to participating patients. Results are communicated to healthcare 1 

professionals through publication in peer-reviewed medical journals without any publication 2 

restrictions. The manuscripts are written by the coordinating investigators, the study statistician, the 3 

study steering committee, and a professional English writer. Authorship is granted to the central data 4 

manager, the DMC, and investigators who analyse secondary outcomes (e.g. radiological or histological 5 

response). Authorship for physicians of study centres is granted based on the number of enrolled 6 

patients: one author for five (phase II) and twenty (phase III) patients, and an additional author for 7 

each three (phase II) and fifteen (phase III) additional patients. All other physicians and other 8 

healthcare professionals who contributed to the study are listed as collaborators. Criteria for 9 

authorship are described in the Clinical Trial Agreements between the sponsor and the participating 10 

sites. Manuscripts are offered for publication on behalf of the CAIRO6 study group. The Dutch 11 

Peritoneal Oncology Group (DPOG), the Dutch Colorectal Cancer Group (DCCG), and all participating 12 

centres and investigators are acknowledged in all publications and presentations. A summary of this 13 

study protocol is submitted to BMC Cancer.   14 

 15 

13. STRUCTURED RISK ANALYSIS  16 

13.1 Potential issues of concern 17 

All investigational products (5-fluorouracil, leucovorin, oxaliplatin, irinotecan, bevacizumab) have a 18 

marketing authorisation and are used in the authorised form for the authorised indication (metastatic 19 

colorectal cancer) [12]. Therefore, section 13.1 is skipped. Findings from (non-)clinical studies, known 20 

risks, and known benefits of the investigational products can be found in the Summary of Product 21 

Characteristics of 5-fluorouracil, leucovorin, capecitabine, oxaliplatin, irinotecan, and bevacizumab. 22 

 23 

13.2 Synthesis 24 

It is hypothesised that perioperative systemic therapy and CRS-HIPEC (experimental arm) significantly 25 

improve the overall survival of patients with isolated resectable colorectal PM compared to the current 26 

https://www.geneesmiddeleninformatiebank.nl/smpc/h22303_smpc.pdf
https://www.geneesmiddeleninformatiebank.nl/smpc/h118097_smpc_en.pdf
https://www.ema.europa.eu/en/documents/product-information/xeloda-epar-product-information_nl.pdf
https://www.geneesmiddeleninformatiebank.nl/smpc/h103779_smpc.pdf
https://www.geneesmiddeleninformatiebank.nl/smpc/h117260_smpc.pdf
https://www.ema.europa.eu/en/documents/product-information/avastin-epar-product-information_nl.pdf
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standard treatment with upfront CRS-HIPEC alone (control arm). This potential overall survival benefit 1 

should be weighed against the burden and risks of the experimental arm. The most important potential 2 

burden/risks are: additional hospital visits for the perioperative systemic therapy, preoperative disease 3 

progression and secondary unresectability for CRS-HIPEC, increased postoperative complications after 4 

CRS-HIPEC, toxicity of perioperative systemic therapy, and an intensified and prolonged initial 5 

treatment that could decrease health-related quality of life. The phase II study has been designed to 6 

investigate the abovementioned risks in an early stage, with the most important endpoints being the 7 

feasibility, safety, and tolerance of perioperative systemic therapy (section 8.1.1). Results of the phase 8 

II study are presented to the DMC, with clear stopping rules when the criteria for feasibility and safety 9 

are not met. Questionnaires and participation in blood and tissue collection for translational research 10 

could be an additional burden for patients in both arms. However, all patients are given to possibility 11 

to give separate permission for questionnaires (costs, health-related quality of life) and for 12 

participation in blood and tissue collection. Conclusively, the investigators feel that the potential 13 

overall survival benefit of the experimental arm outweighs the burden and risks of participation. 14 

 15 
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 23 
AAfter 3 (CAPOX with bevacizumab) or 4 (FOLFOX/FOLFIRI with bevacizumab) cycles; BAfter completion of neoadjuvant systemic therapy, before CRS-HIPEC; CBetween the  24 
first and the second cycle of (neo)adjuvant systemic therapy; D1 day before CRS-HIPEC and 7 days after CRS-HIPEC; CRS-HIPEC cytoreductive surgery with hyperthermic  25 
intraperitoneal chemotherapy; CT computed tomography 26 

 27 

 STUDY PERIOD 

 Enrolment/allocatio
n 

Post-allocation Close-out 

Table 1. Schedule of enrolment, 
interventions, and assessments of 
the experimental arm 

Outpatient clinics 
Neoadjuvan
t treatment 

CRS-
HIPEC 

Adjuvant 
treatment 

Three 
months 

after 
CRS-

HIPEC 

Six 
months 

after 
CRS-

HIPEC 

Nine 
months 

after 
CRS-

HIPEC 

Every 
six 

months 

Five years 
after 

randomization 

ENROLMENT/ALLOCATION          

Eligibility screen X         

Informed consent X         

Allocation X         

INTERVENTIONS          

Chemotherapy  X  X      

Bevacizumab  X        

CRS-HIPEC   X       

Thoracoabdominal CT   XA   X  X X X 

Questionnaires X  XB   X X X X X 

Translational research: blood X  XC  XD  XC X  X X X 

Translational research: tissue    X       

ASSESSMENTS          

Baseline characteristics X         

Feasibility of systemic therapy  X X X      

Safety/toxicity of systemic therapy  X X X      

Radiological response  X        

Histological response   X       

Surgical characteristics   X       

Postoperative morbidity   X  X     

Progression-free survival  X X X X X X X X 

Disease-free survival   X X X X X X X 

Overall survival  X X X X X X X X 

Health-related quality of life X X X  X X X X X 

Costs X X X  X X X X X 
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 STUDY PERIOD 

 Enrolment/allocation Post-allocation Close-out 

Table 2. Schedule of enrolment, 

interventions, and assessments of 
the controll arm 

 
 

Outpatient clinics 

 
CRS-

HIPEC 

Three 
months 

after 
CRS-

HIPEC 

Six 
months 

after 
CRS-

HIPEC 

Nine 
months 

after 
CRS-

HIPEC 

Twelve 
months 

after 
CRS-

HIPEC 

 
Every 

six 
months 

 
Five years 

after 
randomisation 

ENROLMENT/ALLOCATION         

Eligibility screen X        

Informed consent X        

Allocation X        

INTERVENTIONS         

CRS-HIPEC  X       

Thoracoabdominal CT   X X  X X X 

Questionnaires X  X X X X X X 

Translational research: blood X  XA X X  X X X 

Translational research: tissue  X       

ASSESSMENTS         

Baseline characteristics X        

Surgical characteristics  X       

Postoperative morbidity  X X      

Progression-free survival  X X X X X X X 

Disease-free survival  X X X X X X X 

Overall survival  X X X X X X X 

Health-related quality of life X X X X X X X X 

Costs X X X X X X X X 

A1 day before CRS-HIPEC and 7 days after CRS-HIPEC; CRS-HIPEC cytoreductive surgery with hyperthermic intraperitoneal chemotherapy; CT computed  1 
tomograph2 
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16. FIGURES 1 & 2 1 

 2 

Figure 1. general flowchart of the CAIRO6 study. 3 

 4 

B blood for translational research; CRS-HIPEC cytoreductive surgery with hyperthermic 5 

intraperitoneal chemotherapy; CT thoracoabdominal computed tomography; Q questionnaires (EQ-6 

5D-5L, QLQ-C30, QLQ-CR29, iMTA Productivity Cost Questionnaire, iMTA Medical Consumption 7 

Questionnaire); T tissue for translational research 8 

 9 
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Figure 2. flowchart of the perioperative systemic therapy in the experimental arm. 1 

 2 

 3 
Acapecitabine; B5-fluorouracil, leucovorin; CAPOX capecitabine, oxaliplatin; CAPOX-B capecitabine, oxaliplatin, bevacizumab; CRS-HIPEC cytoreductive 4 

surgery with hyperthermic intraperitoneal chemotherapy; CT computed tomography; FOLFIRI 5-fluorouracil, leucovorin, irinotecan; FOLFIRI-B 5-fluorouracil, 5 

leucovorin, irinotecan, bevacizumab; FOLFOX 5-fluorouracil, leucovorin, oxaliplatin; FOLFOX-B 5-fluorouracil, leucovorin, oxaliplatin, bevacizumab. 6 

 7 


