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FOREWORD
Information in this protocol should not be disclosed other than to those involved in the execution or ethical review of the study without written authorisation.

This document is intended to describe an acceptability and feasibility trial and to provide information about trial procedures. It is not intended that the Protocol be used as a guide for the treatment of patients who are not enrolled on this trial. Data will not be collected for analysis unless the Human Research Ethics Committee (HREC) of each trial site has approved this trial for patient enrolment and participation.

Amendments to the document will be circulated to participating trial sites. If in doubt about which is the correct version of the protocol please contact the SAMSON Research Project Coordinator.
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Note: This is a synopsis. The body of the protocol must be referred to for the complete study information.

	Title
	SAMSON: Safety and Adherence to Medications and Self-care advice in ONcology. A randomised controlled feasibility and acceptability trial of a pharmacist and nurse-supported m-Health platform

	Study number
	SAMSON01

	Short title
	SAMSON

	Indication
	Ibrutinib administration

	Rationale
	Optimal, continuous dosing of oral tyrosine kinase inhibitor (TKI) therapy is critical to treatment success and survival for patients with SLL/CLL/MCL/WM to prevent progression and improve survival outcomes. However, perfect adherence to oral cancer therapy is reported to be as low as 14%. Specific to Ibrutinib, suboptimal treatment response is found for patients with <95% adherence.

	Objectives

	To evaluate a pharmacist and nurse-led, telehealth-mediated intervention supported by an m-health platform (SAMSON) to help people taking ibrutinib improve adherence, reduce administration and interaction errors, and effectively manage medication side-effects.
The aims of the study are to: 
1) Assess the clinical feasibility and acceptability of the intervention with 60 patients with SLL/SLL/MCL/WM newly administered Ibrutinib.
2) Establish recruitment rates and pilot methods (randomisation,  follow-up, suitability of measures and online data collection system) to inform the design of a larger (phase III) randomised controlled trial

	Trial design
	Pilot two-arm randomised controlled trial

	Number of participants
	60

	Sample size
	Sample size for this trial is pragmatic and based on both funds available and expected patient numbers in the study period.

	Duration of individual’s participation
	24 weeks

	Recruiting period
	Approx. 12 months

	Study duration and critical time-points
	The study will run for approx. 18 months. Critical timepoints include T0 = baseline or study commencement; T1= three month participant time-point; T2=six month participant time-point (intervention end)

	Intervention
	Participants will be randomised 1:1 to either the intervention or usual care. The intervention consists of three synergistically operating elements: 
1) Initial pharmacy consultation, including a. medication reconciliation, b. interaction assessment, c. administration, missed dose and side-effect education, including side-effect management strategies, d. assessment of barriers and concerns
2) Phone-based, structured nurse counselling sessions at weeks 2, 3, 6, 10 and 12; and 
3) An m-health platform including smart phone-based application to remotely prompt medication adherence, monitor patient side-effects and deliver self-care advice and computer-based application to enable adherence and side-effect reporting.

	Measures
	Patient-reported outcome measures will be administered via Qualtrics, a secure online data collection tool. All study measures administered are reliable and valid. 

PRIMARY: Electronic medication adherence (continuous T0: baseline to T2: 6-months) to ibrutinib will be remotely monitored using the electronic medication event monitoring system, MEMS-caps (Aardex Ltd), an objective measure that records the date and time for each pill bottle opening. MEMS-caps are the current gold standard objective medication adherence measure, used in studies across many chronic conditions, including cancer.[1] MEMS-caps have shown 100% reliability in a study assessing measurement accuracy, assuming sufficient battery life.[2] Adherence will be defined as proportion of days covered= administered days in the period (measured by bottle opening)/days in the period prescribed x100; low adherence <95%, adequate adherence ≥95%.

SECONDARY: Prescription Refill (T1, T2): PBS data will be used to determine script refill adherence defined as for the primary endpoint.
Abnormal Platelet and Haemoglobin count (T0, T1, T2): Routinely administered blood tests will assess abnormal platelets and haemoglobin count.

PATIENT REPORTED OUTCOMES (T0, T1, T2): Validated measures will be administered:
Self- reported Medication Adherence: Brief Medication Questionnaire is a 9-item scale assessing: medication administration in the last week (5-items), beliefs about medication and side-effects (2-items) and difficulties with remembering to take medication (2-items). It has good test-retest reliability, r= 0.83 (p < 0.001), and sensitivity between 80-100% across subscales.[3]
Toxicity Self-management: Patient Activation Measure-Short Form includes 13-items assessing patient-knowledge, skills and confidence in self-management of disease and symptoms. This scale has good internal consistency, α = 0.81.[4]
Anxiety, Depression and Symptoms: PROMIS scales - short-form will be used to assess depression (5-items), anxiety (5-items), pain interference (5-items), fatigue (5-items), sleep disturbance (4-items) and physical function (6-items). These scales have excellent test-retest reliability (≥ .86) and acceptable convergent and discriminative validity in people with cancer.[5] 
Quality of Life: Functional Assessment of Cancer Therapy–General is a 27-item scale assesses patients using a 5-point Likert scale for physical wellbeing (7-items), social/family wellbeing (7-items), emotional wellbeing (6-items), and functional wellbeing (7-items). The scale has shown internal consistency of α ≥ .90 overall and α ≥ .70 for each subscale, and acceptable convergent validity when assessed in patients with non-Hodgkin’s lymphoma.[6]
Health Utilities: EuroQol 5 dimensions 5 level – EQ-5D-5L. The EQ-5D-5L is validated for economic health analysis in differentiated populations, covering domains of mobility, self-care, usual activities, pain/discomfort and anxiety/depression. A single score summarizing all domains is used to calculate quality adjusted life years (QALYs) for cost-utility analysis of interventions.[7]
Healthcare Costs: Participant consent will include access to MBS, PBS and AR-DRGs cost data, which will provide mean incremental costs for both arms. Direct costs of intervention (e.g. training of staff and participants, producing/maintaining platform, counselling etc.) will be estimated by combining administrative cost data from the trial with resource unit costs from published data sets.
Cognitive Function (T0): Symbol Digit Modalities Test is a 90-second sensitive measure of complex information processing widely used to detect cognitive changes, including in cancer.[8]

	Data collection
	Data collection for intervention patients comprises of both categories: ‘intervention’ and ‘all patients’. Usual care (non-intervention) patients complete data collection under the category ‘all patients’.

Screening
All patients:
· Participant Information Consent Form (PICF)
· Demographics form (Qualtrics)
Baseline (Day 0)
All patients:
· Online questionnaires: Completed using Qualtrics data collection tool
· RA administered: Cognitive screening tool (SDMT)
· Molecular Pathology: Platelet and haemoglobin count
· MBS, PBS and AR-DRGs cost data
Intervention 
· Question prompt list delivered via SAMSON app and completed by participant prior to first nurse teleconsultation
Week 1-Week 24
All patients 
· MEMS-Cap electronic medication measurement device (continuous)
· MBS, PBS and AR-DRGs cost data (Wk 12, 24) 
· Molecular pathology: Platelet and haemoglobin (Wk 12, 24)
· Online questionnaires: Collected using Qualtrics data collection tool (Wk 12, 24)
Intervention
· Initial pharmacy consultation (Wk1)
· Intervention nurse calls (Wk 2, 3, 6, 10 and 12) and emails patient summary of consultation
· Daily smart phone application medication administration recording (continuous)
· Weekly smartphone application symptom assessment on (Wk1-24)
· Weekly medication adherence % and reinformcement message for ibrutinib, with % adherence for all other programmed medications available within web-based SAMSON system
· Real-time access to evidence-based side-effect advice
· Patient ability to report fever  38 degrees (serious symptom) with SMS forwarded to nominated healthcare provider, notification for nurse in web-based SAMSON system and message for participant to seek immediate medical assistance.
Follow up 
Intervention 
· Participant qualitative interview
· Pharmacist qualitative interview
· Nurse qualitative interview

	Inclusion criteria 
	1) a confirmed diagnosis of CLL/SLL/MCL/WM and scheduled to commence ibrutinib by treating haematologist/oncologist as part of routine care.
2) no evidence of ibrutinib resistance (as determined by the site investigator).
3) commencing treatment or currently treated with ibrutinib or treated for <2 months.
4) over 18 years.
5) proficient in English.
6) able to give informed consent.
7) an ECOG performance status score of 2 or less at Screening - see Appendix 1
8) Accessibility to the internet and a smart phone

	Exclusion criteria
	1) Demonstrated cognitive or psychological difficulties that would preclude study participation as defined by the treatment team’s cognitive and / or psychiatric assessment or patient’s disclosed medical history
2) Too unwell to participate in the study as determined by the patient’s treatment team.
3) Adjunct pharmacological treatment for CLL/SLL/MCL/WM (disease specific, not symptom specific)

	Statistical considerations
	Given the relatively small sample size, and that this is a feasibility and acceptability study, analysis of outcome data will be mainly descriptive. Nevertheless, between- and within-group comparisons will be conducted and the relevant effect size estimates reported. Differences in study outcomes will be assessed via independent samples t-tests, analysis-of-covariance and mixed models analysis as appropriate. Groups will be compared on the main outcome of interest (medication adherence behaviour) and secondary outcomes (self-efficacy and psychological and symptom severity and distress). Results will be used to refine appropriate endpoints and sample size calculations for a larger (phase III) randomised controlled trial. After inspection of the data, the appropriateness of suggested methods will be revised if necessary.
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Figure 1. Key components of the SAMSON intervention, including pharmacist and nurse training and consultations, and m-Health platform. MI: motivational interviewing; m-health: mobile-health; W:week
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[bookmark: _Ref236635276][bookmark: _Ref243373976]Table 1 Schedule of Assessments: Intervention Arm
	Assessment
	Screening
	Baseline

 (T0)
	
	
	
	
	
	
	
	
	
	
	
	

(T1)
	
	Follow up evaluation

(T2)
	Following study completion

	
	
	Day 0
	W1
	W2
	W3
	W4
	W5
	W6
	W7
	W8
	W9
	W10
	W11
	W12
	W13-24
	W25
	

	Informed Consent
	X
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Demographics
	X
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	ECOG status
	X
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Disease status
	X
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Online questionnaires*
	
	X
	
	
	
	
	
	
	
	
	
	
	
	X
	
	X
	

	Cognitive screen (SDMT)
	
	X
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Randomisation
	
	X
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	RA trains patients on how to use computer and smart phone app
	
	X
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Complete QPL
	
	X
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Complete symptom assessment
	
	
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	
	

	Scheduled pharmacy consult
	
	
	X
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Telephone call by nurse
	
	
	
	X
	X
	
	
	X
	
	
	
	X
	
	X
	
	
	

	Daily SMS reminders
	
	
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	
	

	Self-report adherence (via APP)
	
	
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	
	

	Molecular pathology
	
	X
	
	
	
	
	
	
	
	
	
	
	
	X
	
	X
	

	Electronic medication adherence
	
	
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	
	

	PBS data
	
	
	
	
	
	
	
	
	
	
	
	
	
	X
	
	X
	

	Qualitative interview
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	X


*Brief Medication Questionnaire; Patient Activation Measure-Short Form, PROMIS short-forms/measures (Depression, anxiety, symptoms), Functional Assessment of Cancer Therapy; EuroQuol 5 dimension, 5 levels. Plan for more detailed information and specific timing related to assessments.



Table 2 Schedule of Assessments: Non-intervention Arm

	Assessment
	Screening
	Baseline

(T0)
	
	
	
	
	
	
	
	
	
	
	
	

(T1)
	
	Follow up evaluation

(T2)
	Following study completion

	
	
	Day 0
	W1
	W2
	W3
	W4
	W5
	W6
	W7
	W8
	W9
	W10
	W11
	W12
	W13-24
	W25
	

	Informed Consent
	X
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Demographics
	X
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	ECOG status
	X
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Disease status
	X
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Online questionnaires*
	
	X
	
	
	
	
	
	
	
	
	
	
	
	X
	
	X
	

	Cognitive screen (SDMT)
	
	X
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Randomisation
	
	X
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Molecular pathology
	
	X
	
	
	
	
	
	
	
	
	
	
	
	X
	
	X
	

	Electronic medication adherence
	
	
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	
	

	PBS data
	
	
	
	
	
	
	
	
	
	
	
	
	
	X
	
	X
	

	Qualitative interview
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	



*Brief Medication Questionnaire; Patient Activation Measure-Short Form, PROMIS short-forms/measures (Depression, anxiety, symptoms), Functional Assessment of Cancer Therapy; EuroQuol 5 dimension, 5 levels. See section 10. Investigational Plan for more detailed information and specific timing related to assessments.
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[bookmark: _Toc526781428]6.1	High Burden of Disease and Lack of Adherence to Medication
In 2016-17 financial year, Australian Medicare expenditure on medications was AUD $12,058 million, an increase of 11.3% on the previous financial year.[9] To realise the full benefits of this expenditure, high levels of medication adherence are crucial. Research has consistently shown suboptimal medication adherence in approximately 50% of patients across many disease subtypes.[10] Suboptimal medication adherence is associated with higher healthcare costs. Compared with non-adherent patients, patients who were adherent cost 62.0%, 45.0% and 12.0% less in hospital admissions, emergency and outpatient resource use, respectively.[11] Immense resources are also devoted to the development and trialling of new medicines, where patients are typically highly motivated volunteers and high medication adherence is enforced through close monitoring.  Once broadly prescribed, new therapeutics may show lower efficacy, compromised by lower adherence rates.[12]  The cancers treated with ibrutinib are usually diagnosed in older adults (65+). Medication errors are prevalent in older patient populations especially those with comorbid chronic conditions and/or age related cognitive decline.[13] Ibrutinib is known to interact with some commonly taken drugs (eg Warfarin) and supplements, (eg ginkgo biloba, echinacea). Two-thirds of patients commencing ibrutinib were found to be taking medications with potential to alter ibrutinib metabolism and/or increase toxicity.[14] While not always possible to cease potentially interacting medications, systematic assessment and monitoring is required to ensure patient safety. Medication adherence and error management are among the most serious issues facing health care today.

[bookmark: _Toc526781429]6.2	Intentional and Non-Intentional Medication Non-Adherence
Medication adherence is defined as a patient’s commitment to maintaining a prescribed regimen to produce a therapeutic effect. Whereas, medication errors occur when a prescribed medication regimen is adhered to incorrectly. Broadly, suboptimal adherence falls into two categories: intentional and non-intentional. Non-intentional non-adherence can be due to forgetfulness, misunderstanding or not possessing the resources/capacity to take the medication as prescribed, with forgetting being the most common. Intentional non-adherence is a conscious decision not to take one or more prescribed doses: for example, to avoid unpleasant side-effects. Over-adherence is taking too much of a medication and may result in greater side-effects or life-threatening toxicity[15].

[bookmark: _Toc526781430]6.3	Benefits of Novel Oral Therapeutics in Haematology   
In the past decade, the survival of patients with some leukaemias has been vastly improved by novel therapeutics. Tyrosine Kinase Inhibitors (TKIs) for CML have resulted in the five-year survival rate increasing from 42%-57% with previous treatments to 83-89%, and now with life-expectancy being equal to a normal age matched population without CML.[16] In October 2017, the PBS approved ibrutinib, a TKI, as a second-line treatment for CLL and SLL after clinical trials demonstrated similar dramatic survival benefits. It is also available to patients with MCL or WM if privately funded or through compassionate schemes. Patients taking ibrutinib for CLL, SLL, MCL and WM are responsible for self-administering their daily medication to achieve these survival benefits.[17]

[bookmark: _Toc526781431]6.4	High Cost of Medication, Higher Cost of Suboptimal Medication Adherence
Many new oral medicines are expensive. Ibrutinib has a retail cost of AU$187,000, and a PBS cost of AU$105,384 per patient, per year; or $289 per dose.[18]  Despite this, health benefits are mitigated by medication non-adherence, which is an established problem in long-term treatment of chronic diseases such as cancer.[13] Continuous, daily oral dosing with TKIs is critical to disease control and patient survival.[19] Given that haematological drugs have traditionally been delivered intravenously in hospital, the usual safety checks are not in place for oral drugs. For ibrutinib, research shows that for optimal efficacy, in excess of 95% adherence is required. Patients with higher adherence (low adherence: < 95%; high adherence: ≥ 95%) had fewer illness-related events than people with lower adherence (12% versus 33%). Progression free survival (PFS) was significantly longer in the high adherence group compared with the low adherence group (median = 6.9 months versus not reached, p =.01). Patients who missed ≥ 8 days versus < 8 days treatment experienced significantly more illness related events (30% versus 12%) and significantly shorter PFS (10.9 months versus not reached, p =.02).[17]  Optimal medication adherence monitoring is crucial for the benefits of new therapeutics, particularly ibrutinib, to be realised.

[bookmark: _Toc526781432]6.5	Treatment Side-Effects Lower medication adherence  
Despite ibrutinib’s superior treatment effects, diarrhea, nausea, fatigue, cough, pneumonia, fungal infection and bruising are common side-effects.[20] There is an 11% risk of bleeding requiring hospitalization in 3% of cases. Less common side-effects can be life threatening, such as febrile neutropenia (~7% of cases).[20] Medication intolerance due to side-effects and incipient non-adherence are significant factors in treatment failure. One study found 12% of patients ceased ibrutinib therapy due to intolerable side-effects, whereas improvements in symptom distress has been related to higher adherence.[1, 14] Toxicity management is crucial to good adherence.

[bookmark: _Toc526781433]6.6	Effectiveness of Nurse Lead Interventions
CIs Schofield and Aranda have examined the nurse’s role in promoting patient self-care in 4 published;[21-24] and 3 newly completed trials.[25-27] The studies demonstrate that appropriately trained nurses can reduce psychological distress,[21, 22] reduce patient concerns about treatment,[22] decrease barriers to self-care,[23] and improve symptoms.[21] We have boosted intervention effects using cost-effective strategies, such as evidence-based messages via DVD,[22] and phone follow-up combined with face-to-face sessions.[22-24] Motivational interviewing is an evidence-based collaborative style of counselling that aims to strengthen a patient’s motivation and commitment to change.[28] Nurse-delivered motivational interviewing has been shown to successfully change behaviour in cancer populations.[29] 

[bookmark: _Toc526781434]6.7	Current Medication Adherence Interventions are Ineffective  
A Cochrane review that incorporates 182 RCTs of medication adherence interventions found that most effective long-term interventions were complex, involving combinations of information, reminders, self-monitoring, reinforcement, counselling, telephone follow up and supportive care.[30] The greater efficacy of complex, as opposed to single component, interventions is reinforced in another review, and a meta-analysis of 153 studies of adherence interventions found combining cognitive, behavioural and affective components to be more effective than single component interventions.[31]  The Cochrane review highlighted the need for adequately powered studies, with appropriate follow-up, which can be cost-effectively integrated into the current healthcare system and sustained for treatment duration.[30] This review concluded that current medication adherence interventions are “not very effective so that the full benefits of treatment cannot be realized” .[30]
Pharmaceutical company, Janssen provides ad-hoc patient-initiated phone-based support for people taking ibrutinib. While this is useful, it is limited and does not meet best-practice recommendations to maximise adherence outcomes.[30] M-health systems integrating smart technology with target patient contact are the next logical step in intervention development.
The few studies that have combined nurse counselling with m-health platforms have been marred by serious methodological flaws. In the CML setting, Moon et al.[32] assessed nurse counselling paired with daily phone reminders and found a significant increase in medication adherence over 36-month (96.4% versus 82.0%, p=.001), however, patients were not randomised but “carefully selected” for group allocation and there was no information about how adherence was measured. Similarly, other studies utilizing a complex nurse counselling and m-health intervention have serious flaws, including self-selection to reminders, counselling or both,[33] absence of a control group and only self-reported measures of adherence,[34] or focused on diet and lifestyle outcomes rather than medication adherence.[35] While promising, there is an urgent need to advocate a robust trial of a nurse-supported m-health medication adherence platform.

[bookmark: _Toc526781435]6.8	State of the art medication adherence program  
Given a political landscape of spiralling health care cost, it is critical to develop cost-effective, clinically feasible and acceptable strategies to improve medication adherence and, consequently, patient outcomes. There are six key innovative features of the SAMSON intervention which advance previous interventions: 1) real-time, remote monitoring of medication adherence and weekly toxicity assessment for each patient, which is electronically available for use by the treatment team for tailored management; 2) evidence-based self-care advice for toxicities delivered to the patient electronically in real-time; 3) 24 hour/ 7 day alerts for potentially life threatening toxicities, such as febrile neutropenia; 4) drug reconciliation incorporating reminders for all drugs prescribed and alerts for drug-drug interactions; 5) initial drug education and support provided by pharmacists; and 6) online training of intervention nurses and pharmacists in patient education and behaviour change principles using motivational interviewing techniques to encourage long-term adherence and adoption of self-care behaviours. This rigorously designed, pragmatic randomised controlled trial will evaluate the impact of this novel intervention on patient health outcomes including adherence, disease indicators, symptom and psychological distress, and health system costs.  Currently, to our knowledge, there is no research in any chronic disease which has tested a pharmacist and nurse-support m-health adherence intervention that operates in real-time.

0. [bookmark: _Toc526781436]Preliminary work and resources
[bookmark: _Toc526781437]6.9.1	Qualitative findings
A qualitative study by this team with 16 patients with CML and 10 health professionals was conducted to examine the nature, extent and reasons for medication non-adherence.[36] Findings revealed non-adherence was reported on at least one occasion in the previous month by 75% of patients. Reasons for unintentional adherence included forgetfulness or misunderstanding medication instructions. Intentional non-adherence was reported by 44% of patients to reduce side-effects. Health professionals experienced difficulty accurately evaluating the medication adherence of their patients. These findings indicate that intervention goals should be to: 1) increase depth of knowledge of disease and treatment regimen, including consequences of missed doses and toxicities; 2) increase confidence in self-management of side-effects; and, 3) prompt medication timing, dose and frequency self-administration consistent with medical advice.

[bookmark: _Toc526781438]6.9.2	Development of the M-Health Intervention
KEY STAKEHOLDER ENGAGEMENT: Nurse-supported m-Health intervention, REMIND, was developed using Schofield’s Intervention Framework[37]. Early engagement with key stakeholders was critical throughout the development and piloting of the intervention, to ensure it is clinically appropriate and translatable. Since 2010, we have: 1) conducted qualitative research with haematological clinicians and patients about the challenges associated with oral medication adherence; 2) worked in close collaboration with AI Dunlevie (consumer) and haematological clinicians (doctors, nurses, and pharmacists) to develop the architecture and content of the REMIND platform; and 3) piloted REMIND in 10 patients with CML and two intervention nurses. The intervention was strongly endorsed by both patients and nurses. Patient reported benefits included: establishment of good, long-term medication adherence routines, increased self-care awareness, reduction of symptom uncertainty and informed decision-making. Nurses recognised the intervention’s ability to assist patients in forming effective adherence routines and increase patients’ ability in problem solving difficulties.[38]

SAMSON DEVELOPMENT: This next iteration of REMIND,[38] SAMSON,  has been expanded for use across chronic illnesses. It is a 24-week, comprehensive, individualised and multi-faceted intervention that integrates an initial pharmacy consultation and nurse telephone consultations supported by the SAMSON m-health APP.  Over 6-months, this APP provides daily medication reminder messages, positive reinforcement for good adherence, and real-time evidence-based self-care advice to manage self-reported side-effects. It identifies medication interactions, important for those with comorbidities and complex medication regimens. An initial pharmacy consultation in week 1 is followed with five scheduled supportive nurse consultations (delivered at weeks 2, 3, 6, 10 and 12). A question prompt list (QPL) is used to guide the first nurse consultation.  QPLs, which are customised lists of commonly-asked questions, improve clinician-patient communication and the quality and amount of desired information received by patients.[39] Weekly adherence and symptom profile reports guide nurse telephone consultations and clinician review. Importantly, SAMSON aims to increase patients’ long-term self-management by improving self-assessment and self-care to enhance problem-solving skills. All intervention pharmacists and nurses are provided with an online motivational interviewing training program and intervention manual to ensure program consistency. Online training is an affordable method to maximise translational value and distribution scope. It has wide acceptability, and a study of face-to-face versus online training found clinicians were 6-times more likely to complete online training and had higher knowledge and confidence scores. Online training in motivational interviewing skills has been shown to be effective in reducing logistical barriers.[28] This training uses validated interactive online training methods. SAMSON is an internationally novel, comprehensive intervention that targets cognitive, behavioural and affective aspects of medication adherence creating long-term habits.

[bookmark: _Toc526781439]6.10	SAMSON Feasibility and Acceptability
This next stage is to: 
1) Test the refined intervention, SAMSON, for acceptability and clinical feasibility across cancer types including CLL/SLL/MCL/WM with 60 patients taking ibrutinib across 5 sites, including a cancer specialist hospital (Peter Mac), public (Austin, St Vincent’s, Box Hill) and private (Cabrini) hospitals. 
2) Establish recruitment rates and pilot methods (randomisation, follow-up, suitability of measures and online data collection system) to inform the design of a larger (phase III) randomised controlled trial. 


[bookmark: _Toc236639909][bookmark: _Toc236732204][bookmark: _Toc236639910][bookmark: _Toc236732205][bookmark: _Toc236639911][bookmark: _Toc236732206][bookmark: _Toc315775997][bookmark: _Toc315776112][bookmark: _Toc315775998][bookmark: _Toc315776113][bookmark: _Toc315775999][bookmark: _Toc315776114]
[bookmark: _Toc526781440]Objectives, Aims and Hypotheses
[bookmark: _Toc526781441]7.1	Objectives
The objective of this work is to evaluate a pharmacy and nurse-led, m-health intervention employing web and smartphone systems to help people with CLL/SLL/MCL/WM to improve medication safety and adherence to their oral medication and effectively manage medication side-effects better.
[bookmark: _Toc526781442]7.2	Aims
This pilot study will assess the feasibility and acceptability of the SAMSON intervention for patients and healthcare personnel in preparation for a larger phase III efficacy study. This will include all components of trial delivery including intervention intensity. Secondarily, results will be analysed for medication adherence, disease activity, adverse drug interactions with concurrent medication, self-management, psychological morbidity, quality of life; and health care costs. Data from this trial will be utilised to establish recruitment rates and pilot study methods (randomisation, follow-up, suitability of measures and online data collection system) to inform support an NHMRC and/or Cancer Australia grant application for expansion to a national research project.

[bookmark: _Toc526781443]7.3	Hypotheses
It is hypothesised that:

1) The SAMSON intervention will be feasible and acceptable to patient-, pharmacist- and nurse-participants for implementation into the current healthcare system with minimal additional resources.

2) Intervention intensity is appropriate to maximise adherence outcomes across heterogeneous patient psychosocial needs and demographics.

3) At completion of the intervention period and at follow-up, 3- and 6-months post-baseline, patients with CLL, SLL, MCL or WM who receive SAMSON will have significantly higher electronically monitored medication adherence compared with those receiving usual care. 

4) At 3- (TI) and 6-months (T2) post baseline patients who receive SAMSON will have: a. comparatively reduced abnormal platelet and haemoglobin count; b. lower symptom severity c. better toxicity self-management; d. lower anxiety and depression, higher quality of life; and e. lower health care costs (6-months only) compared to participants in usual care.


[bookmark: _Ref236711433]
[bookmark: _Toc526781444]Study population
[bookmark: _Toc526781445]8.1	inclusion criteria
All of the following criteria must be satisfied for enrolment in the study.

1) 	a confirmed diagnosis of CLL/SLL/MCL/WM and scheduled to commence ibrutinib by treating haematologist/oncologist as part of routine care.
2) 	no evidence of ibrutinib resistance (as determined by the site investigator).
3) 	commencing treatment or currently treated with ibrutinib or treated for <2 months.
4) 	over 18 years.
5) 	proficient in English.
6) 	able to give informed consent.
7) 	an ECOG performance status score of 2 or less at Screening - see Appendix 1
8) 	accessibility to the internet and a smart phone

[bookmark: _Toc526781446]8.2	exclusion criteria
[bookmark: _Toc236639919][bookmark: _Toc236732214]Presence of any of the following criteria will exclude the participant from enrolment in the study.

1) Demonstrated cognitive or psychological difficulties that would preclude study participation as defined by the treatment team’s cognitive and / or psychiatric assessment or patient’s disclosed medical history

2) Too unwell to participate in the study as determined by the patient’s treatment team.

3) Adjunct pharmacological treatment for CLL/SLL/MCL/WM (disease specific, not just symptom specific)

[bookmark: _Toc526781447]8.3	concurrent participation
If the patient is already participating in another clinical trial (identified through the screening questionnaire or by their treating healthcare team), please consult PI of this trial and other trial so a discussion can take place whether one trial will impact adversely on the other.
[bookmark: _Toc526781448]Registration
[bookmark: _Toc526781449]9.1	Recruitment Strategy
The following recruitment strategy will be tailored in consultation with staff from each site to ensure compliance with existing clinical procedures and systems. 

1. The research project coordinator or a designated research assistant will work in consultation with the clinic nurse (or another site nominated person) at each site to identify potentially eligible patients from pharmacy dispensing records for ibrutinib or from clinic lists with the assistance of haematology unit clinicians. 

2. Haematology unit clinicians will be provided with a one page information sheet and participant flier, to introduce the study to eligible participants.

3. Eligibility will be confirmed with the treating clinician prior to approaching any patients to clarify details from the medical records, and to ensure the clinician is aware of the patient’s potential involvement with the study. If the clinician does not consider the patient medically well enough to participate in the study the potential participant will not be approached. 

4. Where possible, study sites will contact the central coordinating site, Peter MacCallum, 24 hours in advance if they are aware of a potential participant who has a clinic appointment and inform whether there will be an opportunity either before or after their clinic appointment to speak with the patient. No further action will be required from the treatment team. 

5. The RPC or RA will approach eligible patients at a convenient time before or after a medical appointment. If it is not feasible to approach patients in person, then eligible patients will be contacted via telephone and the Participant Information and Consent Form (PICF) posted or emailed.

6. The study will be explained verbally by the RPC or RA. Patients will be reminded that participation in the study is voluntary and given the opportunity to ask questions. They may take as much time as they need to consider whether they wish to participate, provided it meets the time-limited eligibility criteria: within  2 months from commencing ibrutinib. 

7. Patients who immediately agree to participate will be asked to provide either paper based or electronic consent via Qualtrics. If electronically, the RA will provide access to this information via a laptop. Alternatively, the research assistant will email the potential participant a personalised link to the online consent form.

8. [bookmark: _Toc236639923][bookmark: _Toc236732218]Potential participants who decide to take the PICF home to read it and consider study involvement will be asked if it is ok for a member of the research team to follow up with them by phone or email in approximately 3-4 days to answer any questions they have and or ask whether they have made a decision to consent or decline.  Consenting participants will be offered the option of arranging an appointment to complete the consent form and baseline assessments in person, or to be sent the online link to complete consent via their own computer.

9. Reasons for declining participation will be recorded within a secure potential participant spreadsheet. To assess for consent bias, non-consenters will be asked (verbal consent) if de-identified basic demographic and medical details can be noted. If obtained, this will be sent to central site email SAMSON@petermac.org. In the event that a participant does not verbally consent to this information being recorded, an allocated identification number with decliner consent refused will be recorded.

[bookmark: _Toc526781450]9.2	Randomisation and allocation procedures
Following consent, the RPC or RA will ask the participant to complete the participant contact details and demographics form and baseline questionnaires on Qualtrics, accessible via a personalised link that will be emailed to the participant. Alternatively, the participant may request contact details, demographics and baseline questionnaires to be posted to them in paper form to be completed and returned. 

The SAMSON study statistician (CI Dr Stephen Quinn), located at Swinburne University, will provide a schedule to randomise participants 1:1 to intervention or usual care arms, stratified by site. Utilising this schedule, allocated stratified randomisation outcomes will be placed in sealed envelopes by PI Dr Lisa Grech, who will not be involved in consenting participants, and stored with the RPC who will randomise consented participants to the arm specified in the sequentially selected envelope.  

All participants will be provided with a unique identifying number and link to the online baseline questionnaires to be completed within three days of consenting to participate in the trial. Participants will not be informed of their randomised arm until baseline questionnaires have been completed. The SAMSON RA will follow-up with participants to ensure questionnaires are completed. 

Following completion of baseline questionnaires, the research assistant will advise the participant which study arm they were randomised to. 

If randomised to the intervention, an initial pharmacy consultation will be made with the SAMSON trained pharmacist following the SAMSON pharmacy protocol. The research assistant will arrange to meet the participant prior to the pharmacy consult to provide a password and username to access the SAMSON system at www. samson.org.au, assist the participant to download the APP and train the participant in how to use the SAMSON software and APP. The RA will provide information about the MEMS cap medication measurement device that will be fitted to their pharmacy dispensed ibrutinib medication. The RA will also administer the SDMT at this point.

Participants randomised to the control arm will be provided with pharmaceutical care as usual. An RA appointment will still be made, preferably to coincide with their next ibrutinib dispensing pickup from pharmacy or their next clinic appointment. At this meeting the RA will administer the SDMT, provide information about the MEMS cap device and answer any outstanding questions the participant may have about the requirements of them in the control arm.

For both arms, the site pharmacy will dispense ibrutinib in the MEMS-cap electronic measurement device for the period of the study. The pharmacist will provide appropriate identification and safety labelling and instructions for ibrutinib on the bottle with the MEMS-cap device fitted.

[bookmark: _Toc526781451]9.3	Site procedures for data collection after randomisation
The site assigned RA will liaise with the site coordinator to assist with collection and maintenance of patient source files. Routine platelet and haemoglobin count pathology results will be collected for all participating patients. The RA assigned to each site will enter the pathology results into the participant data file. This will be entered in de-identified form using the participants unique identifying number. It is the site’s responsibility to maintain re-identifiable records for the purpose of quality assurance and audits.



[bookmark: _Toc526781452]9.4	Recruitment and Randomisation Schema
[image: ]

[bookmark: _Toc526781453]Investigational plan
[bookmark: _Toc526781454]10.1	Study design
This will be a two-arm randomised controlled feasibility, acceptability and pilot efficacy trial. The dynamic nature of a feasibility and acceptability trial may mean that the study protocol is reassessed and modified during the study period. All protocol changes will only be implemented following approval of an ethics amendment by Peter MacCallum HREC as the nominated reviewing institution.

Confirmed sites include Peter MacCallum Cancer Centre, St Vincent’s Hospital, Austin Hospital, Box Hill Hospital and Cabrini Health. 

After baseline measurements, consenting participants will be randomised centrally using a 1:1 ratio, stratified by site, between arms utilising a computer-generated randomisation schedule.

[bookmark: _Toc526781455]10.2	Number of participants and study duration
Sixty patients will be recruited into the study. The study will run for 24-weeks. The first 12-weeks is supported by pharmacy and nurse consult and the final 12 weeks utilises the m-health platform alone. Recruitment will be undertaken over a period of 12 months and the intervention is expected to be completed in 18 months from recruitment commencement.



[bookmark: _Toc526781456]Intervention and Tool Development
[bookmark: _Toc526781457]11.1	Intervention BAckground
The SAMSON intervention: Safety and Adherence to Medications and Self-care advice in ONcology, is the next iteration of the REMIND intervention. REMIND was developed and assessed in 10 patients with CML. Results of the REMIND trial have been published. 

Pereira-Salgado A, Westwood JA, Russell L, et al. Mobile health intervention to increase oral cancer therapy adherence in patients with chronic myeloid leukemia (The REMIND System): Clinical feasibility and acceptability assessment. Mhealth Uhealth 2017;5:e184.

While the REMIND intervention was well received, the expansion of REMIND to SAMSON was in response to healthcare provider and patient feedback. As identified in figure 1 below.

Figure 1. Key components of the REMIND and SAMSON interventions, which highlights the development post piloting of REMIND, MI: motivational interviewing; m-health: mobile-health; W:week


Results and pharmacist consultation have led to: 1) enabling use across chronic and for comorbid illnesses; 2) improvement of medication interaction safety; 3) maximisation of translation, distribution and consistency through online resources; 4) improvement of doctor-patient adherence and side-effect reporting. 

Accordingly, the intervention has been modified to address these needs.

[bookmark: _Toc526781458]11.1	study documentation and Intervention tool Review Process
Study forms and intervention tools have been developed based on the REMIND intervention, accounting for post-study feedback modifications. Tools have been reviewed and revised as appropriate. The development and review process for each of these tools is detailed below. 

Given that the current study is primarily an assessment of feasibility and acceptability of the SAMSON intervention, it is expected that some study forms and intervention tools will undergo further modification and assessment throughout the study duration. Revision of study forms or intervention tools will only be implemented into the study following both SAMSON steering committee and Peter MacCallum HREC approval of the study amendment.

NOTE: In addition to consultation and input from relevant study investigators (clinicians and nurse, statistician, health economist etc) during the development of forms and intervention tools, all study documents including this study protocol have been provided to all study investigators for review/approval.
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0.0.5 [bookmark: _Toc526781463]SAMSON Participant demographics questionnaire
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*Manual still in development and will require HREC approval following Director of Pharmacy approval

0.0.10 [bookmark: _Toc526781468]SAMSON Participant app and website user manual

	Version:
	Revision:
	Author:
	Organisation(s):
	Position:
	Date Created/ Revised:
	Comments:

	1
	01
	Srikanth Thudumu
	Swinburne University of Technology
	
	24.07.2018
	TOC, Introduction, Structure, Images

	1
	02
	Abdur Forkan
	Swinburne University of Technology
	Senior Research Engineer Software & Data Analytics
	25.07.2018
	

	1
	01
	Sharnel Perera
	Swinburne University of Technology
	Research Project Coordinator
	10.09.2018
	Revised entire manual.

	1
	02
	Michelle Strasser
	Swinburne University of Technology
	Research Assistant
	24.09.2018
	

	1
	03
	Lisa Grech
	Swinburne University of Technology
	Research Fellow/Registered Psychologist
	01.10.2018
	

	1
	
	
	Peter MacCallum Cancer Centre HREC
	
	08.10.18
	Submitted for HREC approval





0.0.11 [bookmark: _Toc526781469]SAMSON Health professional website user manual

	Version:
	Revision:
	Author:
	Organisation(s):
	Position:
	Date Created/ Revised:
	Comments:

	1
	01
	Abdur Forkan
	Swinburne University of Technology
	Senior Research Engineer Software & Data Analytics
	25.07.2018
	

	1
	02
	Sharnel Perera
	Swinburne University of Technology
	Research Project Coordinator
	
	Revised entire manual from original user manual created by Forkan.

	1
	03
	Michelle Strasser
	Swinburne University of Technology
	Research Assistant
	
	

	1
	
	
	Peter MacCallum Cancer Centre HREC
	
	08.10.18
	Submitted for HREC approval



0.0.12 [bookmark: _Toc526781470]SAMSON Question Prompt List

	Version:
	Revision:
	Author:
	Organisation(s):
	Position:
	Date Created/ Revised:
	Comments:

	0
	00
	REMIND/ Penny Schofield
	Swinburne University of Technology
	Prof of Health Psychology; 
Personalised Health Care Innovation Program Lead
	2013
	This was the REMIND QPL. It has been reviewed and revised for the current study

	1
	01
	Michelle Strasser
	Swinburne University of Technology
	Research Assistant
	08.2018
	

	1
	02
	Penny Schofield
	Swinburne University of Technology
	Prof of Health Psychology; 
Personalised Health Care Innovation Program Lead
	08.2018
	

	1
	03
	Amanda Pereira-Salgado
	Peter MacCallum Cancer Centre
	Registered Nurse
	08.2018
	

	1
	04
	Lisa Grech
	Swinburne University of Technology
	Research Fellow/Registered Psychologist
	09.2018
	

	1
	
	
	Peter MacCallum Cancer Centre HREC
	
	
	Submitted for HREC approval





0.0.13 [bookmark: _Toc526781471]SAMSON Side-effects survey

	Version:
	Revision:
	Author:
	Organisation(s):
	Position:
	Date Created/ Revised:
	Comments:
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0.0.14 [bookmark: _Toc526781472]SAMSON Encouraging adherence to ibrutinib

	Version:
	Revision:
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0.0.15 [bookmark: _Toc526781473]SAMSON Email and cover letter templates (baseline and follow up cover letter, , baseline and follow up questionnaire link, PICF link, clinician eligibility confirmation email)
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0.0.16 [bookmark: _Toc526781474]SAMSON Patient decline form

	Version:
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	Date Created/ Revised:
	Comments:
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0.0.17 [bookmark: _Toc526781475]SAMSON Consultant mental health notification letter
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0.0.18 [bookmark: _Toc526781476]SAMSON MEMS Cap participant information sheet
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[bookmark: _Toc526781477]Study Evaluations and Interventions
The Schedule of Assessments is presented in Tables 1 (intervention arm) and 2 (control arm).

[bookmark: _Toc526781478]11.1	Screening
· Potentially eligible patients will be identified by site nurse, treating consultants, clinic lists and pharmacy dispensing records
· Written, informed consent will be obtained from patient
· Documentation confirming patient eligibility, including disease status, will be obtained from the treating consultant. The RA will contact the treating consultant to gain verbal or written confirmation of participant eligibility and authorisation for participation
· ECOG performance status will be obtained from treating consultant
· Collection of demographical information and molecular pathology from treating consultant or clinic nurse
· Time period that patient has been prescribed ibrutinib. The study will recruit participants newly prescribed ibrutinib. Participants who have already started taking ibrutinib will be eligible to participate provided they have been taking the medication for no more than two months. Date ibrutinib was first dispensed will be obtained from pharmacy records and recorded in participant demographic and screening information. This will identify participants who have and have not commenced ibrutinib administration at study enrolment.

[bookmark: _Toc526781479]11.2	Procedures for all patients prior to randomisation
Prior to randomisation, all consenting patients will be asked to complete online demographic and baseline questionnaires via a link providing access to a Qualtrics survey. The online questionnaires include: 
· Medication adherence: Brief Medication Questionnaire, 
· Toxicity self-management: Patient Activation Measure-Short Form, 
· Depression, anxiety and symptoms: PROMIS Short Form questionnaires for depression, anxiety, pain interference, fatigue, sleep disturbance and physical function, 
· Quality of life/Health utilities: Functional Assessment of Cancer Therapy, EuroQoL 5 Dimension 5 Level.
[bookmark: _Toc526781480]11.3	Outline for patients randomised to the intervention
The 24 week intervention consists of three synergistically operating elements: 1) Initial pharmacist consult at week 1; 2) Phone-based, structured nurse counselling sessions at weeks 2, 3, 6, 10 and 12; and 3) An m-health platform consisting of computer and smartphone application to remotely prompt medication adherence, monitor patient side-effects and deliver self-care advice, and with reporting facilities to provide adherence and side-effect information to the patient and their treating team.

Following informed consent, at a regular clinic visit or at the initial pharmacist consult in week 1, patients randomised to the intervention will be trained how to use the SAMSON System (www.samson.org.au) by a research assistant, asked to complete the SAMSON symptom survey and the question prompt list available in the APP. The SAMSON computer application will be populated by the RPC or RA with the participant’s medication schedule acquired from the pharmacy consult and reminders will be set for each medication prescribed to the participant. 
In week 1 of the intervention, participants will undergo an initial 1-hour in person appointment with a SAMSON trained pharmacist, which will include a medication reconciliation and contra-indication assessment, medication adherence, administration, missed dose and side-effect education, discussion about where on the APP side-effect solutions are located, an opportunity for the participant to discuss any concerns and ask questions. The pharmacist will record identified barriers and facilitators to medication adherence in the SAMSON web-based system under the patient consultation notes section. These will be addressed in the nurse consultations.

During the second week an intervention nurse will telephone the participant to commence the intervention. The telephone counselling session will be 30-60 minutes in duration. Components of the telephone session are outlined below. 
A)	The intervention nurse will establish the patient’s understanding of the diagnosis, current symptom experience and medication regimen; and current self-care strategies.  The intervention nurse will then explore with the patient any barriers to treatment adherence; particularly side-effects or other negative consequences; provide evidence-based self-care strategies; explore with the patient the perceived benefits associated with medication adherence.
B)	The nurse will identify the top 3 concerns about medication adherence (from the patient’s responses in the QPL) for each patient and address these concerns using evidence-based self-care or coping strategies (such as, cognitive restructuring) to address or minimise the impact of concerns. A motivational interviewing approach will be used to guide the patient toward identification of strategies that are meaningful and achievable for them
C)	The nurse will then negotiate a plan of action based on discussions and arrange the next scheduled telephone consultation.
Daily, a smartphone reminder message will be sent to the patient for each medication and dose based on their individual dosing regimen. The patient will be asked to respond to the message for each medication reminder by clicking the ‘Yes’ button to confirm they took the medication or the ‘No’ button if they did not take the medication on that occasion. 
Once a week, participants will be sent a message to their smartphone with a link to the weekly symptom survey that assesses the presence, severity and bother levels of common ibrutinib related toxicities. Participants will complete the survey via the APP. The SAMSON system will record key ibrutinib related toxicities and this information is stored on a secure centrally stored server to enable clinician review, and review by the nurse conducting the telephone calls. The SAMSON APP provides evidence-based symptom self-care information to patients for each of the common ibrutinib toxicities, which is available to the patient in real-time. In addition, for severe or potentially life-threatening symptoms, the APP will notify the participant to seek immediate medical attention and generate an alert to be sent to the participants treating clinician and the study nurse. 
The nurse will contact patients via telephone at an arranged time the following week (week 3 after baseline) and then in weeks 6, 10 and 12. These consultations will be focused on any new issues with adherence or side-effects, as well as outstanding barriers to adherence and adherence levels that are suboptimal. The consultation style will be one of guidance to assist the participant with development of their own strategies suitable to their lifestyle and values that enable optimisation of health behaviours. This is consistent with motivational interviewing, an evidence-based method of modifying health behaviours.
The nurse will follow-up with patients who have registered severe or potentially life-threatening symptoms on using the APP alert function at the first available opportunity. 
The SAMSON platform has the ability to provide patient medication adherence and side-effect reports to the treating clinician. Participants will be asked if they provide consent for their adherence data to be accessed by the treating clinician. If they agree, the RA will provide the treating clinician with login details to SAMSON reporting facilities, where the patient will be linked to the clinician to view their adherence and side-effect reports. Data from participants who do not agree to this will be recorded and used to inform acceptability and feasibility of the intervention. If a patient records severe measures of severity and bother for any symptom, at their next scheduled teleconsultation, the intervention nurses will encourage patients to contact treatment teams by preferred method (pager, email, phone) to alert them of this event. If this is recorded following completion of nurse teleconsultations (between weeks 13-24) this information will be available to the treating team via reporting of the SAMSON web-based system.
[bookmark: _Toc526781481]11.4	Procedures for patients randomised to the non-intervention
Participants in the control arm will not have access to any of the intervention. Participants in this arm will be required to return the electronic medication measuring device to pharmacy when next obtaining medication refills at their treating hospital so they can be attached to the newly dispensed prescription to measure adherence. 

[bookmark: _Toc526781482]11.5	Procedures at week-12
On-line questionnaires as described in section 12 will be completed by all participants at the end of week-12 after the baseline questionnaires. Completion time for these questionnaires is approximately 30 minutes. If these questionnaires are not completed within three days of participant notification the participant will be sent a reminder. If still not completed seven days after initial participant notification, the research assistant assigned to the participant’s site will contact the participant to remind them to complete them. If still not completed 10 days after the initial reminder the RA will again contact the participant and ask if they would like to complete them over the telephone. This will be the final attempt by the research team to encourage participants to complete T1 questionnaires. 

[bookmark: _Toc526781483]11.6	Procedures at week-24
On-line questionnaires as described in section 12 will be completed by all participants at the end of week-24, at completion of the intervention. Completion time for these questionnaires is approximately 30 minutes. If these questionnaires are not completed within three days of participant notification the participant will be sent a reminder. If still not completed seven days after initial participant notification, the research assistant assigned to the participant’s site will contact the participant to remind them to complete them. If still not completed 10 days after the initial reminder the RA will again contact the participant and ask if they would like to complete them over the telephone. This will be the final attempt by the research team to encourage participants to complete T1 questionnaires. 

[bookmark: _Toc526781484]11.7	Qualitative interviews following participant’s participation in study (Intervention participants only)
Consenting participants randomised to the intervention group, intervention pharmacists and nurses, and an elected member of the multidisciplinary team at each site will participate in semi-structured phone interviews to explore the acceptability and clinical feasibility of the intervention. For patient-participants this will occur after completion of week-24 of the intervention. Pharmacists, nurses and site staff will be interviewed following completion of the study or earlier (at their participation endpoint) if they will no longer be involved in the study. All interviews will follow a standard schedule, however standard probing and additional questions will be asked depending on participant responses. Each interview will be audio-taped.  Content analysis using NVivo will be undertaken on the interview data.
[bookmark: _Toc236732235]
[bookmark: _Toc526781485]11.8	Participant Withdrawal
The following are considered justified reasons for terminating participation of a participant in the study. Participants who meet any of these criteria will be defined as ‘withdrawals’.

· loss to follow up, as defined by five attempts to contact the participant by phone, email or mail 
· death
· major violation or deviation of the protocol, as defined by the participant not engaging in study requirements. For example, a participant in the intervention group not making themselves available for nurse teleconsultations.
· withdrawal of patient consent
· if withdrawal from the study is, in the investigator’s  or treating clinicians judgement, in the participant’s best interest
· stopping ibrutinib under direction of the treating clinician. At point of consent, participants will be requested to inform the study team if this occurs and the RA will confirm this with the treating clinician. 

The reason for study removal and the date the patient was removed will be documented in the appropriate database.
[bookmark: _Toc236732238][bookmark: _Toc236732240][bookmark: _Toc236732242][bookmark: _Toc236732244][bookmark: _Toc236732245][bookmark: _Toc236732246][bookmark: _Toc236732247][bookmark: _Toc236732248][bookmark: _Toc236732249][bookmark: _Toc236732250][bookmark: _Toc236732251][bookmark: _Toc236732252][bookmark: _Toc236732253][bookmark: _Toc236732254][bookmark: _Toc236732255][bookmark: _Toc236732256][bookmark: _Toc236732257][bookmark: _Toc236732258][bookmark: _Toc236732259][bookmark: _Toc236732260][bookmark: _Toc236732261][bookmark: _Toc236732262][bookmark: _Toc236732263][bookmark: _Toc236732264][bookmark: _Toc236732265][bookmark: _Toc236732266][bookmark: _Toc236732267][bookmark: _Toc236732268][bookmark: _Toc236732269][bookmark: _Toc236732271][bookmark: _Toc236732273][bookmark: _Toc236732274][bookmark: _Toc236732275][bookmark: _Toc236732276][bookmark: _Toc236732277][bookmark: _Toc236732281][bookmark: _Toc236732284][bookmark: _Toc236732285][bookmark: _Toc236732287][bookmark: _Toc236732288][bookmark: _Toc236732290][bookmark: _Toc236732291][bookmark: _Toc236732292][bookmark: _Toc236732293][bookmark: _Toc236732294][bookmark: _Toc236732295][bookmark: _Toc236732296][bookmark: _Toc236732297][bookmark: _Toc315776026][bookmark: _Toc315776136]



[bookmark: _Toc526781486]Measures
Patient-reported outcome measures will be administered via Qualtrics, a secure online data collection tool. All study measures administered are reliable and valid. A description of these measures is provided below.

[bookmark: _Toc526781487]12.1	Patient reported outcomes (T0, T1, T2)
Self- reported Medication Adherence: Brief Medication Questionnaire is a 9-item scale assessing: medication administration in the last week (5-items), beliefs about medication and side-effects (2-items) and difficulties with remembering to take medication (2-items). It has good test-retest reliability, r= 0.83 (p < 0.001), and sensitivity between 80-100% across subscales.[3]
Toxicity Self-management: Patient Activation Measure-Short Form includes 13-items assessing patient-knowledge, skills and confidence in self-management of disease and symptoms. This scale has good internal consistency, α = 0.81.[4]
Anxiety, Depression and Symptoms: PROMIS scales - short-form will be used to assess depression (5-items), anxiety (5-items), pain interference (5-items), fatigue (5-items), sleep disturbance (4-items) and physical function (6-items). These scales have excellent test-retest reliability (≥ .86) and acceptable convergent and discriminative validity in people with cancer.[5] 
Quality of Life: Functional Assessment of Cancer Therapy–General is a 27-item scale assesses patients using a 5-point Likert scale for physical wellbeing (7-items), social/family wellbeing (7-items), emotional wellbeing (6-items), and functional wellbeing (7-items). The scale has shown internal consistency of α ≥ .90 overall and α ≥ .70 for each subscale, and acceptable convergent validity when assessed in patients with non-Hodgkin’s lymphoma.[6]
Health Utilities: EuroQol 5 dimensions 5 level – EQ-5D-5L. The EQ-5D-5L is validated for economic health analysis in differentiated populations, covering domains of mobility, self-care, usual activities, pain/discomfort and anxiety/depression. A single score summarizing all domains is used to calculate quality adjusted life years (QALYs) for cost-utility analysis of interventions.[7]
Healthcare Costs: Participant consent will include access to MBS, PBS and AR-DRGs cost data, which will provide mean incremental costs for both arms. Direct costs of intervention (e.g. training of staff and participants, producing/maintaining platform, counselling etc.) will be estimated by combining administrative cost data from the trial with resource unit costs from published data sets.
[bookmark: _Toc526781488]12.2	Objective outcomes
Cognitive Function (T0): Symbol Digit Modalities Test is a 90-second sensitive measure of complex information processing widely used to detect cognitive changes, including in cancer.[8]

Electronic medication adherence (continuous T0: baseline to T2: 6-months) to ibrutinib will be remotely monitored using the electronic medication event monitoring system, MEMS-caps (Aardex Ltd), an objective measure that records the date and time for each pill bottle opening. MEMS-caps are the current gold standard objective medication adherence measure, used in studies across many chronic conditions, including cancer.[1] MEMS-caps have shown 100% reliability in a study assessing measurement accuracy, assuming sufficient battery life.[2] Adherence will be defined as proportion of days covered= administered days in the period (measured by bottle opening)/days in the period prescribed x100; low adherence <95%, adequate adherence ≥95%.

Prescription Refill (T1, T2): PBS data will be used to determine script refill adherence.

Abnormal Platelet and Haemoglobin count (T0, T1, T2): Routinely administered blood tests will assess abnormal platelets and haemoglobin count as a surrogate of disease control [40].

[bookmark: _Toc526781489]Statistical considerations
[bookmark: _Ref236711643][bookmark: _Ref236711666][bookmark: _Toc526781490]13.1	Sample size
[bookmark: d4796e271]The sample size for this trial is pragmatic and based on both funds available and expected patient numbers in the study period. The sample size will be 60 participants in total. Allowing for 10% loss at follow-up, a sample of 60 participants will give us 80% power to detect an effect size of 0.78 SD in continuous outcomes between the intervention and control groups at the (two-tailed) 5% level of significance.
[bookmark: _Toc526781491]13.2	Qualitative data
Qualitative analysis of the interview material will be analysed for themes in NVivo and used to assess the clinical feasibility and acceptability of the intervention and online data collection system. Informal feedback from the treating Clinicians via the steering committee meeting will also provide insight to the clinical feasibility and acceptability of the intervention.
[bookmark: _Toc526781492]13.3	Quantitative Data
All quantitative data will be analysed through the Statistical Package for the Social Sciences (SPSS, Chicago, IL, USA). Prior to formal data analysis, data cleaning will be performed to identify and correct for missing data and outliers, assess the distributional characteristics of test scores and summarise study measure completion rates and missing data points. Missing data will be assessed for randomisation. For random missing data-points Maximum Expectation analysis will be performed to replace missing data. All other study measures will be scored according to the relevant manual or validation paper.

Given the relatively small sample size, analyses will be mainly descriptive. Nevertheless, between- and within-group comparisons will be conducted and the relevant effect size estimates reported. Groups will be compared on both self-report and objective measures as described in section xx. Mean changes from baseline will be calculated separately for each group for all patient-reported outcomes with follow-up assessments. Results will be used to inform the selection of appropriate endpoints and sample size calculations for a larger (phase III) randomised controlled trial. After inspection of the data, the appropriateness of methods described below will be revised if necessary.

Recruitment bias and possible differential attrition:  Pearson’s χ2 or Fisher’s exact test for nominal variables, Mann-Whitney U-test for ordinal variables and independent sample t-test for continuous variables will be used to compare the demographic and clinical characteristics of responders and non-responders and the baseline characteristics of drop-outs and continuing participants.

Patient characteristics at baseline: Descriptive statistics will be used to summarise baseline demographic and clinical data for patients randomised to the usual care and intervention arms.
[bookmark: _Toc316035397]
Point estimates for study outcomes:  Sample means with 95% confidence intervals will be calculated for all study outcomes. Point and interval estimates will be calculated for each group by timepoint combination (baseline and follow-ups, where relevant) using all observed data.

Within- and between-group comparisons: Medication adherence behaviour:  Differences in actual adherence rates for patients randomised to the usual care and intervention arms will be assessed via independent samples t-test, or appropriate non-parametric tests. Differences in self-reported adherence rates will be assessed with analysis-of-covariance with study group as the between-subjects factor and baseline score as the covariate. Molecular pathology data will be analysed with a linear mixed model as described below. Alpha will be set at 0.05 (two-tailed) in these analyses.

Within- and between-group comparisons of secondary outcomes:  Analysis of the self-report study measures will be carried out by fitting linear mixed models (LMMs) to each outcome separately. LMM appropriately adjusts variance for the correlation of repeated observations within patient and allows the number of assessments to differ across patients[41]. All observed data at baseline and follow-up assessment will be used to compute estimates of the means for each patient (usual care, intervention) by time (baseline and follow-up) combination and estimates of change in outcome measures at follow-up from baseline levels. Alpha will be set at 0.05 (two-tailed) in these analyses. The mixed procedure will also be used to estimate variance components. These can be used to inform sample size calculations for a larger (phase III) randomised controlled trial using methods described by Bell and McKenzie [41].


[bookmark: _Toc236732333][bookmark: _Toc236732346][bookmark: _Toc236732347][bookmark: _Toc236732348][bookmark: _Toc236732349][bookmark: _Toc236732350][bookmark: _Toc236732352][bookmark: _Toc236732354][bookmark: _Toc236732356][bookmark: _Toc236732357][bookmark: _Toc236732358][bookmark: _Toc236732359][bookmark: _Toc236732360][bookmark: _Toc236732362][bookmark: _Toc236732364][bookmark: _Toc236732366][bookmark: _Toc236732368][bookmark: _Toc236732370][bookmark: _Toc236732371][bookmark: _Toc236732372][bookmark: _Toc236732373][bookmark: _Toc236732374][bookmark: _Toc236732376][bookmark: _Toc236732378][bookmark: _Toc236732379][bookmark: _Toc236732380][bookmark: _Toc236732382][bookmark: _Toc236732384][bookmark: _Toc236732385][bookmark: _Toc236732386][bookmark: _Toc236732387][bookmark: _Toc236732388][bookmark: _Toc236732389][bookmark: _Toc236732390][bookmark: _Toc236640023][bookmark: _Toc236732392][bookmark: _Toc236640024][bookmark: _Toc236732393][bookmark: _Toc526781493]	Data management, training and quality assurance
[bookmark: _Toc526781494]14.1	Essential documents
Essential trial documents to be maintained with an appropriate version control log that forms part of this protocol by the principal trial site (Peter MacCallum). These documents include, but are not limited to:

· HREC-approved Nurse Resource Manual
· HREC-approved Study Summary Sheet (for clinicians)
· HREC-approved Study Summary Sheet (for participants)
· HREC-approved Demographics Form
· HREC-approved Decline Form
· HREC-approved PICF, amended and site-specific versions 
· HREC-approved Research Protocol (including amended versions)
· HREC-approved Participant App and Website User Manual
· HREC-approved Health Professional Website User Manual
· HREC-approved Nurse Intervention Manual
· HREC-approved Baseline Questionnaire link (email template)
· HREC-approved Cover Letter for Follow-Up (email template)
· HREC-approved Follow-up Questionnaire link (email template)
· HREC-approved PICF link (email template)
· HREC-approved Medication Adherence Device – Patient Information
· HREC-approved Consultant Mental Health Symptoms Notification
· HREC membership list
· Any communication with the HREC
· Consent records for each participant
· Nurse Training Log
· Research Staff Training Log
· Protocol Deviation Log
· Signature Sheet and Delegation of Duties Log
[bookmark: _Toc526781495]14.2	Staff training
[bookmark: _Toc526781496]14.2.1	Nurse training
Intervention nurses with at least one-year of experience in haematological oncology nursing will be trained to conduct the structured, telephone counselling sessions with participants. This training will consist of a 3-hour online training course, with a ½ hour telephone delivered scenario-based coaching and feedback session. This training has been developed by psychology and behavioural science specialists, Dr Lisa Grech and Professor Penelope Schofield, and reviewed by Registered Nurses, Ms Amanda Pereira-Salgado and Ms Jen Morillas, with their feedback incorporated. 

The training will 1) provide an overview of the intervention, medication adherence and self-care for symptoms; 2) introduce the online intervention manual (including standardised checklist); 3) develop skills in a) motivational interviewing techniques; b) how to identify and respond to emotional cues; c) exploration of patient concerns about medication adherence and provide evidence-based self-care advice; and d) use of good communication techniques (e.g. empathy, positive reinforcement, repetition, checking understanding).

The online intervention manual, summarising details of the intervention, has been developed to guide the nurses while delivering the intervention. 
[bookmark: _Toc526781497]14.2.2	Pharmacist training
Pharmacists delivering the SAMSON intervention will receive an online intervention checklist that has been developed in conjunction with the director of pharmacy at Peter MacCallum, Mr Senthil Lingaratnam. Intervention pharmacists will be required to use this checklist to guide the delivery of the intervention consultation.
[bookmark: _Toc526781498]14.2.3	Quality assurance 
Quality assurance is built into the intervention by: 1) providing pharmacists and nurses with a protocol checklist to guide consultations; 2) recording all nurse teleconsultations and reviewing the first three for compliance, with feedback provided; and 3) supporting pharmacists and nurses with requested supervision and debriefing with a registered psychologist (PI, Dr Grech).
[bookmark: _Toc526781499]14.2.4	Research project coordinator training 
The RPC, who has experience in participant recruitment and coordinating research projects (or a designated RA under RPA supervision) will identify eligible patients, liaise with hospital staff and intervention nurses, approach patients, provide participants with study information including completing the online surveys for the three-time points (T0, T1 and T2), train patients in the SAMSON APP and web-based system, liaise with participants for collection of data and manage participant databases. RA’s employed to deliver this SAMSON intervention study will be managed by the RPC. In addition to the approved protocol to guide the RPC in study activities, the RPC will have monthly supervision meetings with the PI, Dr Grech. These meetings will be an opportunity for the RPC to discuss and/or clarify study related matters, as well as to raise any potential issues that require PI or steering committee attention.


13 [bookmark: _Toc315776042][bookmark: _Toc315776152][bookmark: _Toc315776043][bookmark: _Toc315776153][bookmark: _Toc315776044][bookmark: _Toc315776154][bookmark: _Toc315776045][bookmark: _Toc315776155]
[bookmark: _Toc526781500]	Ethical considerations and Governance
[bookmark: _Toc162771798][bookmark: _Toc204665037][bookmark: _Toc526781501]15.1	Data storage and privacy
Basic demographic and clinical information will be collected from medical records for all participants. This will be clearly outlined in the Participant Information and Consent Form. All interview and questionnaire data will be de-identified. Consent forms will be stored separately from interview transcripts and completed questionnaires. Where possible this information will be collected in electronic form and stored securely in a locked drive only accessible to research staff. If participant consent or questionnaire data is collected in paper form, this data will be stored in a locked filing cabinet, only accessible to the research team and located within a secure work area at Peter Mac. Only the research team will have access to SAMSON study data, or the master list that links participants to the de-identified data.

Data will be stored for 15 years after the publication of results as required for intervention studies. Questionnaire data will be captured and stored in Qualtrics while the study is being undertaken, then downloaded to a secure electronic file and transferred to disk to be archived following analysis. No identifying information will be stored electronically together with questionnaire data. 
[bookmark: _Toc526781502]15.2	Participant burden and distress policy
The study is non-invasive and for participants randomised to the intervention arm involves participating in: i) a face-to-face training session with a RPC or RA and completion of a QPL, ii) An initial pharmacy consultation iii) 5 telephone-based structured nurse counselling sessions, iv) use of a smartphone application to remotely prompt medication adherence and provide evidence based side-effect information, v) completion of a weekly on-line symptom survey to monitor side-effects, vi) completion of on-line questionnaires at three time-points and a semi-structured exit interview, vii) have their ibrutinib medication dispensed in a MEMS cap bottle and returned to pharmacy for data download for the period of the study. Participants randomised to the control arm will: i) complete on-line questionnaires at three time-points, ii) have their ibrutinib medication dispensed in a MEMS cap bottle and returned to pharmacy for data download for the period of the study. Participation is not expected to be burdensome. The purpose of the study will be clearly outlined verbally, and in writing, with written informed consent obtained from all participants. All participants will be advised that participation is voluntary, they may withdraw at any time without affecting their care and that all information gathered will be treated in the strictest confidence. High distress scores from questionnaire data will be reported to the treating clinician or nurse coordinator by the RPC or RA. In the event the RA and / or Intervention Nurse observe any significant distress during discussions with the patient, she / he will respond to this and will offer appropriate referrals. A list of potential referrals can be accessed from the Nurse Resource Manual. 
[bookmark: _Toc526781503]15.3	Informed consent
A generic PICF, written in plain language, will be provided by the study coordinator to all sites, and will contain information about the study, participant requirements, risks, benefits, data collection and storage, withdrawal and all other legally required information. Site specific PICF modifications will be approved by the study coordinator prior to submission to the responsible HREC for approval. The participant will be encouraged to read the PICF and be provided with the opportunity to ask questions before providing electronic or paper-based consent. Participants will be provided with a copy of the PICF to keep. No patient can enter the study before his/her informed consent has been obtained.
[bookmark: _Toc526781504]15.4	Human research ethics committee
Ethical approval will be undertaken using the NHMRC multi-site ethics review system and submitted to the Peter Mac HREC, an authorised reviewer. The RPC will work in conjunction with the trial site coordinator to submit the protocol, and other appropriate documentation to the local HREC for approval. A copy of the letter detailing site HREC approval of, or advice regarding, the protocol, must be forwarded to the RPC as soon as possible after it has been received by the trial site. The site specific HREC approval/advice letter must include:
· a signature from the Chairperson of the HREC
· the date of HREC approval
· the trial title
· the protocol number, date and version
· the name, date and version of all site specific trial documents, such as the PICF if site specific
· the period of protocol approval, if applicable 
· the requirements for trial progress report submissions (eg. annual).
[bookmark: _Toc526781505]15.5	Adherence to protocol
Except for situations in which proper care for the protection, safety and wellbeing of the trial participant requires alternative treatment be used, the trial shall be conducted exactly as described in the approved protocol. It is the responsibility of the RPM to document any protocol deviations in the appropriate log and complete a case report form for the participant accompanied by a suitable explanation and to satisfy any reporting requirements of the multi-site reviewing (Peter Mac) HREC and/or local HREC.
[bookmark: _Toc526781506]15.5.1	Protocol amendments
Any change or addition to this protocol requires a written protocol amendment that must be prepared by the PI(s). All protocol amendments will be reviewed by the project steering committee prior to submission to Peter Mac as the reviewing multi-site HREC.

All approved protocol amendments must be submitted to the all trial sites in accordance with local requirements. Significant changes affecting the safety of participants, the scope of the investigation or the scientific quality of the study cannot be implemented until approval is obtained. A copy of the written approval by the HREC must be sent to the relevant site coordinator. 

Administrative changes of the protocol are defined as minor corrections and/or clarifications that have no effect on the way the study is to be conducted, or on the safety of participants.  These administrative changes will be agreed upon by the study steering committee and the PI(s), and will be documented in a memorandum and disseminated to all trial sites. The RPC will work with the trial site coordinator to ensure each site HREC is notified of such administrative changes.
[bookmark: _Toc526781507]15.5.2	Governance of research project
The study will be coordinated centrally by the research team based at Peter Mac. The project team will meet bimonthly to review progress of the study and communicate progress to the Steering Committee. The Steering Committee of all investigators will participate at six-monthly meetings and set future directions for the project team to implement. Our consumer representatives, CI Dunlevie and CI Coomes, will contribute consumer perspectives to the research design and conduct according to the National Framework for Consumer Involvement in Research.  PI Grech and the RPC will maintain regular contact with the site coordinators, RAs and Intervention Nurses to ensure that the study is running smoothly and that recruitment is on target. The project team will also monitor adherence to the research protocol throughout the study. Any protocol violations or operational issues will be discussed and resolved at these meetings.
[bookmark: _Toc526781508]15.5.3	Steering Committee
A six-monthly steering committee chaired by either program lead, Prof Penelope Schofield, or PI, Dr Grech, and comprising all CIs, AIs and project staff will oversee the research. Attendance may be in person or teleconference. Project team meetings, chaired by PI, Dr Grech, and/or the RPC, Dr Perera, will be held fortnightly for project team members. CIs and AIs will attend meetings requiring their expertise and be provided meeting dates six months in advance. Quarterly study newsletters will be sent to all CIs, AIs and other stakeholders.
[bookmark: OLE_LINK1] 
[bookmark: _Toc526781509]	Publication and presentation policy
[bookmark: _Toc526781510]16.1	Reporting of results
There are no limitations or restrictions on the publication of results by researchers, although Victoria Cancer Agency project funding must be acknowledged on papers, presentations and posters. All publications stemming from this research will list all study authors and acknowledge all partner sites.

The results of this phase will be used to inform the final design of the Phase III efficacy study for a multi-site trial. The results of this phase will also be presented at conferences and submitted for publication in peer reviewed journals. Patients involved this pilot study will receive a summary of the outcomes and future plans. 
[bookmark: _Toc315776057][bookmark: _Toc315776167][bookmark: _Toc315776058][bookmark: _Toc315776168][bookmark: _Toc315776059][bookmark: _Toc315776169][bookmark: _Toc526781511]16.2	Trial registration
This study will be registered with the clinical trials registry, Australian and New Zealand Clinical Trials Registry (ANZCTR) www.anzctr.org.au, prior to the accrual of the first patient. [42]
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As published in Am J Clin Oncol: Oken et al, Toxicity and response criteria of the ECOG. Am J Clin Oncol (1982) 5:649-655

0 	Fully active, able to carry on all pre-disease performance without restriction.
1 	Restricted in physically strenuous activity but ambulatory and able to carry out work of a light or sedentary nature, e.g., light housework, office work.
2 	Ambulatory and capable of all self-care but unable to carry out any work activities. Up and about more than 50% of waking hours.
3 	Capable of only limited self-care, confined to bed or chair more than 50% of waking hours.
4 	Completely disabled. Cannot carry on any self-care. Totally confined to bed or chair
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