PULSED SHORTWAVE THERAPY (ActiPatch®) STUDY IN CHRONIC LOW BACK PAIN
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Study Description

There are only a handful of studies involving the ActiPatch® device in pain conditions and no level 1 evidence. This study aims to test the efficacy of the ActiPatch®  device by means of a randomised double blind controlled trial in a convenience sample of chronic low back pain patients at RPAH pain clinic. Outcome measures are validated psychometric measures evaluating known determinants of pain related disability, functional capacity measures, and pain scores; and a bespoke questionnaire assessing fidelity with recommended usage, and willingness to reduce analgesic or other pain related medications with the future assistance of the ActiPatch® . 

Device Description

The ActiPatch® is a TGA approved battery powered device that emits a high frequency pulsed electromagnetic field.  It can be applied over most parts of the body with reported analgesia and is claimed to ameliorate central sensitisation. The radiation is low level and undetectable by conscious sensation with no reported adverse effects. The device can be used in the presence of underlying metallic implants, wounds, pacemakers and applied over the skin, clothing or dressings, thereby having a broad range of applications and potential uses. The device is recommended to be used from 16 to 24 hours per day for optimal benefit and has a 720 hour lifespan (i.e. a minimum of 30 days of usability). The device has an on/off switch. When turned on, a green light turn is emitted. In the case of the sham device this light will appear when the on switch is turned “on” but the electromagnetic field will not be engaged.  

Technical specifications:
The devices produces an electromagnetic field at 27 MHz, and is pulsed at 1kHz with a pulse duration of 100 microseconds over an area of approximately 100cm2. The radiation field produced is non-ionizing and as such there is no radiation risk (i.e. zero Sieverts). Peak power output of the ActiPatch®  is 73 micro Watts/cm2, far less than the threshold power required to produce a thermal output (i.e. 10 milli Watts/cm2 ) (Koneru, 2018). Rawe (2015 Unpublished data) suggested the mechanism of action was via a non-invasive neuromodulation effect, with the ability to stimulate afferent nerves through inductive coupling and stochastic resonance.

Outcome measures:

Primary outcome measures:

1. Brief Pain Inventory (BPI) Short Form (BPI-SF) – (copyright 1991 Cleeland) 

The BPI-SF is a questionnaire - self-administered or by interview - that assesses both pain intensity and pain interference in common aspects of one’s life. It has reliability & validity across cultural and language groups & is one of the standard measures used by the national Electronic Persistent Pain Outcomes Collaboration (ePPOC) that collates data from various Pain Management Centres to evaluate outcomes in pain clinics Australia wide. The BPI-SF assesses various aspects of pain (sensory, psychological, social and functional) within the biopsychosocial context reflecting the current understanding of pain and due to its relative brevity minimises the burden to the subject/Subject. 
Pain intensity is rated on a zero to ten scale (0 = no pain, 10 = pain as bad as can be imagined) for average pain, pain at the present time; and the least and worst pain over the previous 24 hours. Pain severity is stratified as
· 0-4 = mild pain
· 5-6 = moderate pain
· 7-10 = severe pain
Pain interference with physical functioning (3 items - general activity, walking ability, & normal work ability); with psychological functioning (3 items -mood, relations with others, & enjoyment of life); & with sleep; are similarly rated on a zero to ten scale (0 = no interference and 10 = complete interference). A minimum of four of the seven items on this subscale are required for it to be valid.

Participant burden: Five minutes to complete the questionnaire

The BPI-SF licensing is available free of charge for non-funded academic research with a US$100 processing fee per application*. However, Pain Clinics across Australia regularly assess their patients’ progress by use of ePPOC questionnaires, This occurs before and after each episode of treatment, which this trial of treatment would entail. Within the ePPOC questionnaires there is an approved modified version of the BPI that is used and as such the data collected would be under the approvals for use obtained by ePPOC.
(*see: https://www.mdanderson.org/research/departments-labs-institutes/departments-divisions/symptom-research/symptom-assessment-tools/brief-pain-inventory.html)

2. **Subject Specific Functional Scale – (PSFS)  (Stratford P. 1995)
The subject is asked to nominate at least 3 functional tasks that are limited because of their condition. As per the standard instructions on the questionnaire they are then asked to indicate what level of difficulty they experience on average performing this task. Subjects will be encouraged to select tasks that are everyday activities, and are tasks that they would do, or do more of, if their pain was a little better. That is, due to the heterogeneity of the studied population, the aim is to select meaningful tasks specific to each subject rather than ask a standardised set of questions about tasks, a number of which that may not be problematic for, or particularly relevant to, the subject. Therefore this should be more sensitive to measuring the impact of any pain reduction on functional engagement. Comparison between subjects with different nominated tasks is by measuring an average of the change in the composite of the 3 or more tasks.  “A study comparing nine different Subject-specific outcome measures for musculoskeletal disorders found that the PSFS took an average of 4 minutes to complete, while the other eight measures took between 10 and 40 minutes” (Nicholas P 2012).
Participant burden: Four minutes to complete the questionnaire (Nicholas P 2012).

**PSFS - used by the Accident Compensation Corporation (ACC) of New Zealand)
Secondary outcome measures:

3. Central Sensitisation Inventory – short form (CSI-9) (Nishigami 2018)
Central Sensitisation (CS) is thought to be one underlying mechanism for the prevalence of chronic pain (Dibyendunarayan 2016, Nijs 2015 ) and the ActiPatch®  device is believed to reduce central sensitization (Rawe –BioElectronics Corp. - personal communication). Use of the CSI-9 will be used to assess the extent to which central sensitization is present in the study cohort and if use of the device produces a change in CS. This will then allow appraisal of the role of central sensitization in any outcomes achieved.

Participant burden: unknown; estimated to be two minutes

4. Pain Sleep Questionnaire PSQ-3 (Ayearst 2012)

The interaction between sleep disturbance and chronic pain is widely reported in the literature, and is thought to be a two way interaction. Use of the PSQ-3 will be used to assess the extent to which perceived sleep disturbance is present in the study cohort and if use of the ActiPatch®  device is associated with a change in sleep quality.  Addressing sleep quality may help to treat chronic pain including LBP and thereby have clinical treatment applications.
Participant burden: unknown; estimated to be one minute or less

5. Post- trial questionnaire
This is a custom designed questionnaire to assess fidelity with recommended use of the device; and the likelihood of use of the participant using the device to reduce analgesic or other pain medications; and reporting of changes to medication or other treatment.

Participant burden: unknown; estimated to be 2-3 minutes 

 Methods
Trial Duration 
Two years.

Subject selection/recruitment

Participants will be recruited from current patients of the RPAH Pain Management Centre using the study selection criteria. The initial approach to potential participants will be made by treating clinicians who will be informed and regularly reminded of the selection criteria. 

Amongst these criteria is the exclusion "Participants who are planning to change any other variables during the study period likely to affect their pain or function…". Referrers would be expected to be cognisant of this criterion and usual care would continue. Implicit in this criteria, is commencement of the trial of each subject would be initiated during periods when no significant changes to treatment regime are scheduled such as waiting for a procedure or enrolment in classes or programs.

At the appointment the clinician is to provide the patient with the INFORMATION FOR PARTICIPANTS document, which will have an attached PARTICIPANT CONSENT FORM. The person is then at liberty to take the document with them to consider it, or whilst at the clinic make a booking for the initial trial appointment. The PARTICIPANT CONSENT FORM is to be signed at the time of the initial trial appointment. 

Non English speaking patients of the Pain Clinic are usually provided with an interpreter at their appointments and whenever feasible this will be organised for the purposes of the trial.

Sample size and statistical issues
Assuming a dropout rate of 10% from pre- to post-intervention, the total sample required is 142 and is calculated as follows: The sample size is based on the mean between-group difference in pre-post intervention change scores for the primary outcome, using a two-tailed test with α  = 0.05 and power = 0.8.  Each group will require 64 participants in order to detect a moderate effect, operationalised a standardised mean difference of 0.5.  This value of 0.5 is commonly used for patient-reported outcomes in the absence of results from previous similar trials, and corresponds to a 1-point change in the VAS, assuming a standard deviation of 2, which has been observed in normative data for pain intensity. 

Trial procedures 

The initial visit will involve provision of the questionnaires to the participants that they will either self-complete (questionnaires will be checked for completion), or where necessary, the questionnaire/s completed by interview. These will constitute the baseline data.

Participants will then be provided with one of two devices (active or inactive) identical in appearance including a light that appears when the device is turned on. Provision will occur by selecting an individually coded device from a block of ten devices, which contain an equal number of active and inactive devices.

A second visit will be scheduled 30 days (ideally)* after the commencement of the trial (but with a 27 to 37 day window to accommodate participant availability and the same questionnaires will be completed, plus the Post-trial questionnaire. In cases of subjects being unable or unwilling to attend in person (e.g. transport issues, illness, or similar) a telephone call will be made in order to complete the questionnaires (apart from the VAS scales on the PSQ-3 that require personal attendance).

On completion of the trial each participant will be provided with an active 720 hour device. In effect, the participants who received the inactive device will have acted as waiting list controls. 

Timeline summary:

Day 1 of trial: Initial questionnaires completed and random allocation of device
Day 30*: Second set of questionnaires completed and subject provided with active device

Double blinding & randomising methodology:

The stimulation delivered by the ActiPatch® device is imperceptible (i.e. no conscious sensation) and the placebo and active devices are identical in appearance thereby blinding subjects to the active/placebo nature of the device.

Randomisation of the devices would occur by obtaining from the manufacturer, Bioelectronics Corp (BioElectronics Corp. Frederick, Maryland, USA), an equal number of active and placebo devices that are individually numbered & packaged and look and operate identically. The numbers identifying active and inactive devices would be supplied in a sealed envelope, which would only be opened in the case of an adverse advent where the active/placebo nature of the device was required. If this were to occur the envelope would be opened by a person unconnected to the study and the active or placebo nature of the device revealed to the participant by that person. The envelope would be resealed and only opened at the end of the trial. This would blind the researchers to the nature of the device.
Data Analysis: 
Primary and secondary outcomes will be examined using analysis of covariance on the pre-post intervention change scores.  Condition (interventions vs. control) will be the independent variable of primary interest, and we will control for several covariates, including baseline scores for the outcomes and demographic and disease-related variables.  Analysis will be intention-to-treat.  Participants without a post-intervention score will be excluded from the analysis, but their baseline scores on all relevant variables will be compared to those with post-intervention scores to identify any differences that may contribute to bias in the results
Minimal clinical important difference (MCID),

1. Brief Pain Inventory –(BPI)
From ePPOC:
“The IMMPACT group’s recommendations for assessing clinical significance for 0-10 numeric pain scales are that a change of: 
≥ 10% represents minimally important change
≥ 30% represents moderate clinically important change
≥ 50% represents substantial clinically important change”

A change of 1 point over the average of the 7 items on the BPI interference scale is deemed to be clinically significant (Dworkin 2008)

2. Subject Specific Functional Scale -  “…around 2.3 for Lower Back Pain (LBP) and between 2 and 3 for cervical radiculopathy” (Nicholas P 2012). Abbott reported the MICD for the PSFS (on a scale from 0 to 10) ranged from 1.3 (small change) to 2.3 (medium change) to 2.7 (large change), and was relatively stable across body regions

3. Central Sensitisation Inventory – short form (CSI-9) – unable to find information on MCID.  

4. Pain Sleep Questionnaire PSQ-3– – unable to find information on MCID . PSQ-3 uses a visual analogue scale, and these are open to interpretation. 

5. Post-trial questionnaire – Not Applicable. Note can be made of fidelity with recommended treatment and changes in medication use or other treatment. If a substantial numbers of participants are found to occur in these categories then a separate statistical analysis can be applied to account for such confounders. That is, if despite requests to not vary treatment (medication or otherwise) during the trial period, participants may decide to vary their other treatments and this may impact the outcome measures. Of particular interest would be a reduction in medication or maintenance type treatment (e.g. allied health modalities) that would suggest benefit from use of the device but not necessarily show on the other outcome measures. 

Data Management and Privacy concerns

Participants will be identified with a study-specific code number, and a master code sheet - linking names, MRNs and device numbers with the study-specific code numbers – that will be stored securely and separately from the study data. 


Questionnaires will be marked with the specific code number. Responses to questionnaires and all related data will be recorded using the REDCap tool as recommended by the Ethics Committee and accessed via a password protected RPAH Pain Centre computer. 

Completed questionnaires will be stored in a locked cupboard in a locked room for 8 years after which it will be destroyed by shredding. 

As such, the participant personal information will only be accessible by the researchers with access to the REDCap tool, which for all intents and purposes will be the Chief Investigator.

Only the identified data will be released for analysis to an off-site statistician. The device numbers corresponding to the active or placebo nature of each device will be released to the statistician by BioElectronics Corp - the supplier of the device. As such all information sent off site is de-identified

Consent

Potential participants are provided with an INFORMATION FOR PARTICIPANTS document at the time they express an interest in the trial. Attached to this is the PARTICIPANT CONSENT FORM and the person is at liberty to consider these documents prior to electing to make an appointment for enrolment in the study. 

Within the PARTICIPANT CONSENT FORM it states “I freely choose to participate in this study and understand that I can withdraw at any time without giving any reason” and within the INFORMATION FOR PARTICIPANTS on page 5 it states “Participation in this study is entirely voluntary.  You do not have to take part in it.  If you do take part, you can withdraw at any time and without having to give a reason.  Whatever your decision, please be assured that it will not affect your medical treatment or your relationship with the staff who are caring for you.  “

Risks & Benefits

The ActiPatch® device is TGA (ARGT ID 267447- 20/01/2016) and FDA (Feb 2016) approved and sold over the counter in Australia, the USA and many other countries. Risk level is low and Koneru (2018): summarises the known and potential risks and benefits to human participants:

“The potential for adverse are minimal with the ActiPatch®  device as the device has a CE mark is freely available over the counter in the UK and other countries. No significant adverse events have been reported from its commercial use. The highest risk is contact sensitivity causing skin irritation. If this occurs stopping use will resolve the issue, if continued use is desired the device can be attached over clothing. There is no sensation to the therapy and the only inconvenience is the wearing of the device. 

The potential benefits of ActiPatch®  are the reduction of chronic back pain and improved quality of life”. 

Burden to participants

The burden to participants in this trial will be:
i. Time to complete questionnaires: 12 minutes for initial measures; 15 minutes for post study measures. 
ii. Attendance at two appointments estimated to be 30 minutes for initial appointment and 20 minutes for second appointment (including time for completing questionnaires)
iii. Wearing of the device for 16 to 24 hours per day
Selection Criteria

9.6.3.2 Inclusion Criteria

· Participant is willing and able to give informed consent for participation in the trial.
· In the Investigator’s opinion, is able and willing to comply with all trial requirements.
· Male or female ages 18 or above with stable chronic lower back pain 
· Females of childbearing must be on birth control or practice abstinence during the study period. 
· In the event of possible pre-existing pregnancy, women of childbearing age will be screened with a urine pregnancy test. Women of childbearing potential are defined as any female who has experienced menarche and who is not permanently sterile or postmenopausal. Postmenopausal is defined as 12 consecutive months with no menses without an alternative medical cause. 
· ≥3 months duration of chronic low back pain i.e. cut off period for acute pain
· a current BPI pain rating ≥5/10 on one of the 4 of the four pain VAS scales on the BPI 
· Most of the pain in the body is present in the lower back or buttock, NOT in the lower extremities, as determined during screening by the principal investigator. The investigator will verbally ask the participant if most of the pain being experienced is in the lower back/buttock area, and rely on the response for inclusion into the study.
· Able to complete and tolerate treatment for the study period. 
· Pain stable in one area  of the low back– i.e. not variable in location 
· Medication regime stable over the last 3 months 
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9.6.3.3 Exclusion Criteria

The participant may not enter the trial if ANY of the following apply:
· Female participant who is pregnant. 
· Subjects using personal home based electrical stimulation devices 
· Prior home use of pulsed shortwave therapy. i.e ActiPatch® 
· Scheduled elective surgery or other procedures requiring general anaesthesia during the trial.
· Planned or scheduled variation in pain related medication (analgesic or psychoactive) regime during the course of the trial. 
· Active psychiatric disorders (e.g. participants using antipsychotic medication, with bipolar disorder or schizophrenia). 
· Subjects with other concomitant illnesses (e.g., malignancy) which, in the opinion of the investigator, would preclude successful subject participation 
· Subjects diagnosed with a history of significant mood disorder will be excluded (Note that subjects with depression or anxiety with adequate control would be acceptable). Participants would be required to be stable with their moods (EPPOC data or psychological or psychiatric evaluation can be referenced in the case of doubt)
· Any other significant disease or disorder which, in the opinion of the Investigator, may either put the participants at risk because of participation in the trial, or may influence the result of the trial, or the participant’s ability to participate in the trial.
· Participants who have participated in another research trial involving an investigational product in the past 12 weeks
· Participants who are planning to change any other variables during the study period likely to affect their pain or function e.g. commencement of an exercise class; ceasing allied health treatment
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