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Summary
Study title: NEU-HORIZONS: The neuroprotection and therapeutic use of riluzole for the prevention of oxaliplatin neurotoxicity study.
Protocol version: # 2
Objectives:  To undertake a randomized double-blind placebo controlled phase II clinical trial to assess the neuroprotective potential of riluzole in patients receiving oxaliplatin chemotherapy.
Primary objective: To assess whether treatment with riluzole results in a reduction in the development of chronic neuropathy and neuropathic symptoms
Secondary objectives: To investigate whether riluzole improves nerve conduction parameters and functional status 
Study design: double-blind placebo controlled Phase II randomized trial
Planned sample size: 100 patients
Selection criteria: 

1. Receiving oxaliplatin chemotherapy: absolute neutrophil count >1.5 x 10-9 per litre, platelet count >100x10-9 per litre, calculated creatinine clearance >30 ml/min. 

2. Fortnightly attendance at Department of Medical Oncology, Prince of Wales Hospital.

3. 18-80 years of age.

4.  Able to provide written informed consent.

5. Histological or cytological confirmation of colorectal cancer.
Study procedure: 
   Participants will be randomised to riluzole or placebo two weeks prior to the first dose of oxaliplatin. Those allocated to the study drug arm will be started on riluzole 50 mg twice daily. Compliance will be determined by counting remaining riluzole tablets at each study visit. Participants randomised to the control group will receive a daily lactose placebo tablet to the dosage matching the treatment arm. Placebo tablets will look identical to riluzole. All participants will have liver function tests performed at baseline and at monthly levels. Riluzole will be discontinued if liver function testing demonstrates elevation in alanine-aminotransferase levels to greater than five times the upper limit of normal, in keeping with current guidelines (Product Information, Riluzole). Following randomisation, will continue therapy for the duration of oxaliplatin treatment (4-6 months) and for 2 weeks following treatment cessation.Clinical examination, nerve conduction studies and functional assessment (nine-hole peg test) will be undertaken at baseline and at specified intervals following randomisation and will continue for three months following the completion of treatment. Nerve excitability testing, another form of neurophysiological assessment, will be undertaken at baseline and prior to each cycle of oxaliplatin treatment, along with assessment of acute neurotoxicity using the oxaliplatin-specific neurotoxicity scale. 
Statistical considerations


This is a randomised phase II study that aims to gather preliminary evidence on the efficacy and safety of riluzole for the prevention of ON using the Phase II Screening Trial design of Rubinstein (Rubinstein et al., 2005). A study of 90 subjects would have at least 80% power with a two-sided alpha of 10% to detect the following differences between the placebo and riluzole groups on the primary endpoint (development of at least Grade 2 Neuropathy at six months): 60% versus 34%, 70% versus 44%, and 80% versus 55%. The target sample size has been adjusted to 100 to allow for a 10% drop-out rate. 

All efficacy analyses will be performed on the Full Analysis Set (FAS). All randomized subjects will be eligible for inclusion in the FAS in accordance with the intention-to-treat analysis principle. The primary analysis will be a comparison between treatment groups on the incidence of neuropathy (or treatment failure) using a chi-squared test. 

Duration of the Study: 3.5 years
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1.  BACKGROUND

1.1. Disease Background*
Standard chemotherapy for colorectal cancer has recently improved through the addition of oxaliplatin to fluorouracil and leucovorin, a third generation platinum-based chemotherapy. Oxaliplatin has demonstrated superior activity as first-line treatment in advanced colorectal cancer (de Gramont et al., 2000) and as adjuvant treatment (Andre et al., 2004), and now represents a central component of colorectal cancer treatment. Unlike other platinum derivatives, oxaliplatin does not result in significant renal impairment or ototoxicity (McKeage et al., 2001). Oxaliplatin’s dose-limiting toxicity is related to peripheral nerve function and ultimately the development of peripheral neuropathy (Extra et al., 1998). Initial neuropathic symptoms consist of cold-sensitive paraesthesiae and cramps which may develop during or soon after an infusion in up to 90% of patients. 

With continued oxaliplatin treatment, cumulative and ultimately irreversible chronic neurotoxicity develops and patients are left with significant disability due to peripheral neuropathy. Chronic neurotoxicity produces predominately sensory dysfunction with distal paraesthesia progressing to sensory ataxia and functional impairment (Gamelin et al., 2002; Grothey, 2003). Severe chronic neurotoxicity is dose-dependent and occurs in up to 50% of patients at higher doses (de Gramont et al., 2000). Symptoms may persist long-term 


(Krishnan et al., 2005a; Land et al., 2007) ADDIN EN.CITE  and  represent a significant limitation of treatment, as end-organ neurotoxicity and neuropathy may require discontinuation of effective therapy (Pietrangeli et al., 2006). This is particularly of issue in the setting of adjuvant therapy where long term neurotoxicity is an unacceptable outcome. 

Recent studies from our group have provided important insights into the pathophysiology of oxaliplatin-induced neuropathy (ON) 


(Krishnan et al., 2005a; Krishnan et al., 2006a; Park et al., 2008; Park et al., 2009a; Park et al., 2009b) ADDIN EN.CITE . These studies have been undertaken using state-of-the art nerve excitability techniques, which are the only clinical methods available for the bedside assessment of axonal ion channel function 


(Kiernan et al., 2000; Kuwabara et al., 2002; Nodera and Kaji, 2006; Krishnan et al., 2008b) ADDIN EN.CITE . Our studies have provided compelling evidence that ON is due to a direct effect of oxaliplatin on axonal sodium (Na+) channels. Furthermore, these studies have established the role of excitability testing as a sensitive biomarker for the development of ON 


(Park et al., 2008; Park et al., 2009a) ADDIN EN.CITE . The aim of the present study is to translate these findings into clinical application by exploring the effectiveness of Na+ channel blockade to prevent ON. 

Oxaliplatin and axonal Na+ channels: a key mechanism identified

Oxaliplatin is unique in that it produces a distinctive pattern of acute neurotoxicity which immediately follows an infusion and occurs in 95% of patients. These acute neurotoxic symptoms typically resolve over a period of a few days. Neurophysiological evaluation of acute neurotoxicity has demonstrated prominent ectopic activity, suggesting an immediate effect on axonal excitability (i.e. function), rather than structural damage. This direct modulation of axonal excitability may be induced via ion channel dysfunction, described as a ‘channelopathy’. Accordingly, several in-vitro studies have suggested a role for ion channel dysfunction in ON, with mechanisms attributed to slowing of Na+ channel inactivation kinetics (Adelsberger et al., 2000), alteration in voltage dependence (Webster et al., 2005), or oxalate-mediated calcium chelation (Grolleau et al., 2001). 

The major cause of disability due to oxaliplatin relates to chronic neurotoxicity, manifesting as a sensory neuropathy. Several previous clinical studies have suggested that reduction in acute neurotoxic symptoms and reduction in rates of chronic irreversible neurotoxicity may be linked 


(Gamelin et al., 2004; Wang et al., 2007) ADDIN EN.CITE ). To clarify these pathophysiological mechanisms, axonal excitability techniques have recently been applied by our group to investigate the potential contributions of ion channel dysfunction to the development of acute and chronic ON 


(Krishnan et al., 2005a; Krishnan et al., 2006a; Park et al., 2009a; Park et al., 2009b) ADDIN EN.CITE . Excitability techniques enable investigation of human ion channel function and axonal membrane potential in a non-invasive fashion (Krishnan et al., 2008b). Axonal excitability recordings obtained following oxaliplatin infusion in colorectal cancer patients revealed prominent alterations in Na+ channel function. Importantly, these changes appeared to predict the development of chronic neuropathy, with acute abnormalities identified in ~80% of patients who subsequently developed chronic symptoms and clinical abnormalities 


(Park et al., 2009a; Park et al., 2009b) ADDIN EN.CITE .

Rationale for Na+ channel blockade as a neuroprotective strategy

Our studies of ON have provided strong evidence of a link between acute modulation of Na+ channel properties and the severity of chronic ON. These findings are timely, given recent research that has provided important insights into the role of Na+ channels in mediating axonal degeneration in multiple models of nerve damage, including toxic and inflammatory diseases 


(Kapoor et al., 2003; Craner et al., 2004; Waxman, 2006) ADDIN EN.CITE . These studies have established that the major Na+ channel isoform in the peripheral nervous system, Nav1.6, is associated with markers of axonal injury and co-expressed with the Na+/Ca2+ exchanger 


(Craner et al., 2004; Waxman, 2006) ADDIN EN.CITE . Because of the central role of Na+ channels in mediating the response to nerve injury, medications that target Na+ channel function have been studied as potential neuroprotective agents 


(Kapoor et al., 2003; Bechtold et al., 2004) ADDIN EN.CITE . These including the membrane stabilizing agents flecainide, riluzole and phenytoin, work in a use-dependent manner, preferentially blocking inactivated channels (Rogawski and Loscher, 2004). Na+ channel blockade with these agents occurs during repetitive axonal firing and does not affect impulse conduction (Schwarz and Grigat, 1989). 

Riluzole: a potential neuroprotective agent in ON

The key clinical indication for riluzole currently relates to the treatment of amyotrophic lateral sclerosis (ALS), where it has a demonstrated neuroprotective effect and prolongs patient survival 


(Lacomblez et al., 1996; Kiernan, 2005; Cheah et al., 2010) ADDIN EN.CITE . Interest in its neuroprotective potential has been intensified by studies that have demonstrated the critical role of Na+ channels in axonal degeneration 


(Craner et al., 2004; Bechtold and Smith, 2005) ADDIN EN.CITE . These studies demonstrated that Na+ channel blockade is a neuroprotective strategy that enhances axonal conduction 


(Schwartz and Fehlings, 2001; Bechtold et al., 2005; Waxman, 2005) ADDIN EN.CITE . The mechanism of neuroprotection has been directly related to riluzole’s actions on blocking inward movement of Na+ ions through persistent Na+ channels and thereby preventing reverse activation of the axonal Na+/Ca2+ exchanger (Kiernan, 2009; Cheah et al., 2010). Of critical importance to the present study, a recent in vitro study of ON assessed the possible neuroprotective potential of riluzole (Wu et al., 2009). In that study, both oxaliplatin and riluzole were shown to reduce in inward Na+ currents. In addition, riluzole caused a significant reduction in persistent Na+ conductances. 

Riluzole has beneficial effects in experimental models of peripheral neuropathy following traumatic injury (Medico et al., 2004) and reduced the development of hyperalgesia in a rat model of neuropathic pain (Coderre et al., 2007). In vitro studies have demonstrated an effect of riluzole treatment on sensory neurons, both in the dorsal root ganglion and in peripheral nerve (Shortland et al., 2006; Leinster et al., 2010). Furthermore, experimental studies suggest that riluzole may be of most benefit in protecting neurons prior to the development of neuropathic symptoms 


(Medico et al., 2004; Coderre et al., 2007; Leinster et al., 2010) ADDIN EN.CITE , as proposed in the present application. 

Riluzole: a safe treatment in cancer patients
Recent studies have suggested that, in addition to its neuroprotective potential, riluzole is not only safe in cancer patients but that it may have anti-cancer properties. These findings have been demonstrated in studies of prostate cancer and melanoma 


(Namkoong et al., 2007; Akamatsu et al., 2009; Yip et al., 2009) ADDIN EN.CITE . Riluzole has potent effects against prostate cancer cells, inducing apoptotic cell death (Akamatsu et al., 2009). Riluzole also reduces melanoma tumour growth in cell xenograft models (Namkoong et al., 2007). Accordingly riluzole has been trialled in patients with stage III and IV melanoma (Yip et al., 2009). Larger trials are underway in this population (‘Riluzole in treating patients with stage III or Stage IV melanoma that cannot be removed by surgery’ Trial number NCT00866840). Riluzole is also being trialled as a therapeutic strategy in breast cancer (‘Trial number NCT00903214) and as a treatment for brain metastases (‘NCT01018836). Previous studies of other potential neuroprotective agents have demonstrated that attempts at reducing ON does not adversely affect chemotherapy efficacy or overall patient survival 


(Nikcevich et al., 2008; Milla et al., 2009) ADDIN EN.CITE . Those studies, in combination with these specialised studies of riluzole as an anti-cancer treatment, attenuate concerns that the proposed intervention would have any deleterious effects on the efficacy of oxaliplatin or on disease-free survival.

1.2. Rationale for Performing the Study
In the current study, the potential neuroprotective effects of riluzole will be assessed in a cohort of 100 participants receiving oxaliplatin chemotherapy. The treatment phase of this study conforms to the design of a classic parallel groups, randomized-controlled trial, whereby participants are randomised to receive riluzole or placebo. The study will include participants who are receiving oxaliplatin chemotherapy for the treatment of colorectal cancer. Participants will be enrolled prior to the commencement of oxaliplatin chemotherapy. The major focus of this study is therefore to investigate whether prophylactic administration of riluzole reduces the prevalence and severity of chronic ON. These studies will be critical in delineating the role of Na+ channel dysfunction in the development of ON. We expect that riluzole therapy will lead to a reduction in both the clinical and neurophysiological features of ON. 
In addition to these benefits for the management of ON, the proposed study will also provide extensive information on genetic factors that may predispose to oxaliplatin-neurotoxicity. Specifically, consent will be sought from participants for an optional substudy that will test for the mutations proposed to underlie ON (Glutathione-S-transferase polymorphism) and for new mutations linked to tau pathology (Kanai et al., 2010). Samples will be stored at Neuroscience Research Australia and Genetic Repositories Australia. Genetic polymorphisms will be correlated with primary and secondary outcomes measures, relating to peripheral nerve injury, as outlined below. Further investigation of genetic predisposition to severe neuropathy may assist in targeting at-risk patients. 
2.  STUDY OBJECTIVES*
2.1. Primary Objective*:  
To assess whether treatment with riluzole results in a reduction in the development of chronic neuropathy and neuropathic symptoms

2.2. Secondary objectives:
To investigate whether riluzole improves nerve conduction parameters and functional status in oxaliplatin-treated patients.
Primary outcome measure: 

1. The severity of neuropathy will be assessed using a validated scoring system, the Total Neuropathy Score Reduced (Cavaletti et al., 2006; Cornblath et al., 1999). This scale will be used to evaluate neuropathy in a number of different categories including sensory neuropathic symptoms, examination findings and nerve conduction results. In the case of the Total Neuropathy Score, the scores obtained in the different categories will be added to give a total neuropathy score (TNS). 
Secondary outcome measures:

1. Nerve conduction measures (sural sensory amplitude).

2. Peripheral nerve excitability (composite score: threshold electrotonus, refractoriness, 
          superexcitability).
3. Severity of acute neurotoxicity: Assessed with the oxaliplatin-specific 

         neurotoxicity scale: Grade 1—dysesthesia/ paraesthesia that completely regresses before the next cycle of therapy; Grade 2—dysesthesia/ paraesthesia persisting between courses of therapy; and Grade 3—dysesthesia/ paraesthesia causing functional impairment (Cassidy and Misset, 2002).

4. Nine-hole pegboard test: a measure of upper limb dexterity (Lee et al., 2006).
5. FACT questionnaire (FACT-GOG-NTX-13): a validated13-item questionnaire 
          relating to
neuropathy-quality of life (http://www.facit.org/FACITOrg/Questionnaires).
6. 
Response rate: assessed qualitatively to ensure that there is no adverse effect of the intervention on cancer-related outcomes.
3.  STUDY Design*
3.1. Design* 

· Double-blind placebo controlled Phase II randomized trial.

3.2. Study Groups

One group. Patients receiving oxaliplatin treatment. Patients in this group will be randomized to intervention or placebo.
3.3. number of participants*
100

3.4. number of centres

· One, Prince of Wales Hospital
3.5. duration 

· 1/5/11 to 1/12/14
4.  Participant section
4.1. Inclusion Criteria*
1. Receiving oxaliplatin chemotherapy. 

2. 18-80 years of age.

3.  Able to provide written informed consent.

4. Histological or cytological confirmation of colorectal cancer.

4.2. Exclusion Criteria*
1. 
Baseline clinical and nerve conduction evidence of pre-existing neuropathy.

2. 
Past history of neurotoxic chemotherapy treatment.

3. 
Concurrent use of anticonvulsant medications that modulate axonal Na+ conductances (carbamazepine, topiramate, phenytoin).

4. Evidence of baseline elevation of hepatic transaminases (greater than 3 times the upper limit of normal) on liver function testing.

5.  Administration of another investigational drug within 30 days prior to randomisation.
6.  A history of severe hypersensitivity reactions to riluzole or any of the tablet components
7.  Significant neurological or psychiatric disorders.  

8.  Pregnancy or lactation. Contraception is required in pre-menopausal female patients.  
5.  STUDY Outline*
5.1. Study Flow Chart

Enrolment


Stratified randomisation

Treatment Phase


Riluzole 50mg b.d

Placebo
 (Treatment to commence 7-10 days prior to first oxaliplatin dose, continuing for the entire course of treatment, and for 2 weeks post completion of treatment)

Dosing regimen: 

Patients allocated to the study drug arm will be started on riluzole 50 mg twice daily. Compliance will be determined by counting remaining riluzole tablets at each study visit. Patients randomised to the control group will receive a daily lactose placebo tablet to the dosage matching the treatment arm. Placebo tablets will look identical to riluzole. All patients will have liver function tests performed at baseline and at monthly levels. Riluzole will be discontinued if liver function testing demonstrates elevation in alanine-aminotransferase levels to greater than five times the upper limit of normal, in keeping with current guidelines (Product Information, Riluzole). Following randomisation, patients will continue therapy for the duration of oxaliplatin treatment (4-6 months) and for 2 weeks following treatment cessation, due to the potential for delayed neurotoxicity or ‘coasting’(Park et al., 2008). 

Relationship between Genetic Polymorphisms and Oxaliplatin Neurotoxicity

The gluthathione S-transferase (GST) enzyme family are phase II detoxification enzymes with widespread roles in cellular metabolism and inactivation of toxins (McIlwain et al., 2006; McWhinney et al., 2009). GSTP enzymes are located in the nucleus, mitochondria and cell body and may act to protect the mitochondria from oxidative damage (Goto et al., 2009). The GSTP 105 Val/Val alleles display reduced GST enzyme activity (Watson et al., 1998), providing a rationale for modulation of neurotoxicity. Several studies have investigated the role of GST genetic polymorphisms in influencing severity of toxicity with platinum-based chemotherapy. 

The GSTP1-105 Val/Val polymorphism in exon 5 has been associated with an increased risk of severe neurotoxicity (Ruzzo et al., 2007). However, a different study reported that severe grade 3 neurotoxicity was more frequently observed in oxaliplatin-treated patients with a different polymorphism of the GSTP1 gene (Ile/Ile) (Lecomte et al., 2006). A recent study in patients with gastric cancer treated with either oxaliplatin or cisplatin also revealed a significant association between risk of neurotoxicity and the GSTP1-105 Ile/Ile haplotype (Goekkurt et al., 2009). Subsequently, several studies have reported no link between GST haplotype and the risk of neurotoxicity in colorectal cancer patients (Gamelin et al., 2007; Kweekel et al., 2009). There currently remains a lack of consensus on the association of GSTP1 genetic variants and the risk of neurotoxicity. However, none of the prior studies have utilised objective markers of neurotoxicity. Therefore the present study provides the opportunity for a more quantitative assessment of the relationship between GSTP polymorphisms and risk of oxaliplatin-induced neurotoxicity. 

Prior studies of GSTP polymorphisms (Lecomte et al., 2006; Ruzzo et al., 2007; Kweekel et al., 2009) have identified a typical haplotype distribution as listed below:  

Val/Val: 52% – 61%  

Ile/Val: 31% – 38%

Ile/Ile: 8% – 10% 

According to the expected recruitment levels in the current study, 50 patients in the non-randomized arm would yield 30 patients with Val/Val, 15 patients with Ile/Val and 5 patients with Ile/Ile. In a prior study, 64 patients was sufficient to identify differences between polymorphism phenotypes and risk of neurotoxicity (Lecomte et al., 2006). With the increased sensitivity of objective neurophysiological endpoints, it is anticipated that 50 patients would be sufficient to assess risk of neurotoxicity compared to GSTP haplotype.

The tissue banking component is an additional aspect of the study that participants can elect to participate in once registered for the Neu-horizons study.
5.2. Investigation plan*
	Intervention
	Week 0 (Randomisation) 


	Visit 1: 7-10 days after initial dose of riluzole/placebo.


	Pre- cycles 2, 4, 6 and 8
	Pre-cycles 10 and 12
	Four weeks after final oxaliplatin cycle
	Final Study Visit (12 weeks post final oxaliplatin cycle)
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	Nerve conduction
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	Oxaliplatin-specific neurotoxicity scale
	
	
	(
	(
	(
	(

	Nine – hole peg test 
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	NTX-13 questionnaire
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	Adverse Event Assessment
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5.3. Study Procedure Risks* 
All investigations are non-invasive and are used in clinical practice. All techniques have been used in our extensive previous studies of oxaliplatin-treated patients. No adverse effects have been reported and none are expected.
5.4. Recruitment and Screening*
Potential participants may be recruited from clinics that are run by the investigators. Once informed consent has been obtained, participants will undergo baseline clinical assessment, including a full clinical history and physical examination, as well nerve conduction testing to ensure that inclusion criteria are met. The major reason for nerve conduction assessment is to ensure that there is no evidence of pre-existing neuropathy.

5.5. Informed Consent Process*

Potential participants will be given information sheets to read, outlining potential risks and benefits, and will have an opportunity to clarify any details regarding the research. They will be informed that their participation is entirely voluntary and that they are free to decline to enter or withdraw from the study at any time without having to give a reason. They will also be informed that if they choose not to enter, or to withdraw, this will in no way affect their medical care. The informed consent process will be documented in the patient’s medical records.

5.6. Enrolment Procedure*

The participant will be enrolled into the study after the informed consent process has been completed and the participant has met all inclusion criteria and none of the exclusion criteria.  The participant will receive a study enrolment number and this will be documented in the participant’s medical record and on all study documents. 
5.7. Randomisation Procedure
The participant will be randomized at the initial study visit, after they have provided informed consent and once it is clear that they have met the study criteria.  Patients will be centrally randomised through the NHMRC Clinical Trials Centre. Randomisation will be stratified according to the frequency of oxaliplatin treatment (2-weekly or 3-weekly treatment schedules).
6.  SAFETY*

6.1. Adverse Event Reporting* 
An adverse event is defined as any untoward medical occurrence in a participant which does not necessarily have a causal relationship with the study treatment.  An adverse event can therefore be any unfavorable or unintended sign, symptom or condition and/or an observation that may or may not be related to the study treatment.
6.2. Serious Adverse Event Reporting 

A serious adverse event is defined as any untoward medical occurrence that results in the following: 
· Results in death

· Is life threatening (see below)

· Requires hospitalization or prolongation of an existing hospitalization

· Results in a persistent or significant disability or incapacity (see below)

· Results in a congenital anomaly or birth defect
· Requires unnecessary medical or surgical intervention.

The causal relationship between an SAE and the proposed intervention will be determined by the investigator on the basis of his or her clinical judgment and the following definitions:
· Definitely related: Event can be fully explained by administration of the treatment.

· Probably related: Event is most likely to be explained by administration of the treatment rather than the subject’s clinical state or other agents/therapies.

· Possibly related: Event may be explained by administration of the treatment or by the subject’s clinical state or other agents/therapies.

· Probably not related: Event is most likely to be explained by the subject’s clinical state or other agents/therapies, rather than the treatment.

· Definitely not related: Event can be fully explained by the subject’s clinical state or other agents/therapies.
When assessing the relationship between the protocol and/or administration of a treatment and an SAE, the following will be considered:
· Temporal relationship between the protocol and/or administration of the treatment and the SAE

· Biological plausibility of relationship

· Subject’s underlying clinical state or concomitant agents and/or therapies

· When applicable, whether the SAE abates on discontinuation of the treatment (dechallenge)

· When applicable, whether the SAE reappears on repeat exposure to the treatment (rechallenge)

Assessment for adverse events will be undertaken at each study visit and documented on case report forms. Adverse events will be reported to the Independent Data Safety and Monitoring Board (IDSMB). Events that are judged by the IDSMB to fall under the category of Suspected Unexpected Serious Adverse Reactions (SUSARs), will be reported to the HREC within 72 hours of notification, in keeping with the Adverse Event Reporting for Clinical Trials Guideline of the South Eastern Sydney Illawarra Area Health Service, Northern Hospital Network HREC (May, 2008). 
6.3. Data Safety and Monitoring Board
An Independent Data and Safety Monitoring Board (IDSMB) will be constituted with expertise in neurology, oncology, and biostatistics. The chair of the IDSMB will be notified of all SAEs. The IDSMB will review safety and oxaliplatin treatment response parameters once at least 40 patients have completed treatment. The IDSMB will advise the trial management committee on stopping or modifying the study in the event that a statistically, and clinically, significant detriment to patient safety is detected. 

7.  BLINDING AND UNBLINDING
This is a double-blind study. All participants and investigators will be blinded to treatment allocation. Oncologists will be unblinded in the event of a serious adverse event where a causal relataionship is suspected on clinical grounds, such as a clinically signficant rise in liver function studies. This will be undertaken in consultation with the IDSMB.
8.  STATISTICAL CONSIDERATIONS*


This is a randomised phase II study that aims to gather preliminary evidence on the efficacy and safety of riluzole for the prevention of ON using the Phase II Screening Trial design of Rubinstein (Rubinstein et al., 2005). This design is used to gather unbiased estimates that are sufficiently precise to determine whether larger scale confirmatory phase III testing is warranted and employs a less conservative threshold for the type I error rate (alpha) than would be used in any subsequent confirmatory phase III trial. A two-sided type I error rate of 10% was selected as being appropriate for this phase II study. A study of 90 subjects would have at least 80% power with a two-sided alpha of 10% to detect the following differences between the placebo and riluzole groups on the primary endpoint (development of at least Grade 2 Neuropathy at six months): 60% versus 34%, 70% versus 44%, and 80% versus 55%. The target sample size will be adjusted to 100 to allow for a 10% drop-out rate. 

The range of estimates for the incidence of neuropathy in the two groups is based on the results of an open-label pilot study of Na+ channel blockade in patients receiving oxaliplatin (incidence of 31% versus 75% for treatment and control arms respectively (Argyriou et al., 2006). All efficacy analyses will be performed on the Full Analysis Set (FAS). All randomized subjects will be eligible for inclusion in the FAS in accordance with the intention-to-treat analysis principle. Subjects with missing neuropathy assessment data will be considered treatment failures and included in the primary analysis. The primary analysis will be a comparison between treatment groups on the incidence of neuropathy (or treatment failure) using a chi-squared test. A comparison using multiple logistic regression modeling will also be undertaken as part of a secondary analysis to explore the potential of baseline characteristics as prognostic factors or effect modifiers. Comparisons between treatment groups on ordinal secondary endpoints will be undertaken using ordinal logistic regression, and those on continuous secondary endpoints will be undertaken using analysis of covariance with the baseline measure included as a covariate. 

9.  STORAGE AND ARCHIVING OF STUDY DOCUMENTS* 
The investigator shall retain and preserve one copy of all data generated in the course of the study, for 15 years following study closure, in keeping with the Australian Code for Responsible Conduct for Research (NHMRC, 2007). These documents will be stored in a secure location and will include the the study protocol and all approved amendments, case report forms, the final study report, and copies of electronic versions of the analytic data sets and programs.
10.  REFERENCES*

NHMRC National Statement on Ethical Conduct in Research Involving Humans 

Australian Code for the Responsible Conduct of Research 

Australian Clinical Trial Handbook
11.   APPENDICES
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