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1) [bookmark: _Toc228543081]Inclusion criteria
i) SCI participants complete or incomplete determined using the ASIA scale;
ii) Below-level neuropathic pain minimum 3 months duration;
iii) Adult and provide informed consent; and
iv) Proficient in English (must not require an English translator).

2) [bookmark: _Toc226617451][bookmark: _Toc228543082]Exclusion criteria
i) If on pain relieving medications must be on stable dose for at least 6 weeks prior to beginning our trial. This includes all prescription medications for pain including opioids or adjuvant pain medications such as Pregabalin, Amitriptyline and SSRIs. Paracetamol and over-the-counter NSAIDs (e.g., ibuprofen, aspirin, naproxen) within the recommended adult dosage permitted as needed. If there has been recent dose titration then we would wait for a stable 6-week period before entering the individual into the trial.
ii) If on pain relieving medications, they must not be changed in dosage during the trial period; 
iii) Cannabis or any other drug or alcohol dependence, as per the International Statistical Classification of Diseases 10th Revision (ICD)-10 criteria or at a medical doctor’s discretion;
iv) Reported use of cannabis within the past 3 months (or at the medical officer’s discretion);
v) Urine drug test positive for drugs (cannabis – THC only, meth/amphetamines, and cocaine) at each visit;
vi) A history of (self-reported) allergic reaction (e.g. rhinitis, urticaria, contact dermatitis, anaphylaxis) to cannabis, cannabis products or cannabinoids;
vii) A history of (self-reported) a clinically significant adverse response to CBD;
viii) Use of medication(s) that may influence CBD metabolism (e.g. inducers or inhibitors of the CYP450 enzyme system) as determined by the medical doctor;
ix) [bookmark: _Hlk200725185][bookmark: _Hlk200725130]A history of a major psychiatric disorder within the previous 12 months except for clinically managed anxiety and/or depression as determined via clinical interview using the Diagnostic and Statistical Manual of Mental Disorders (DSM)-V criteria or at the medical doctor’s discretion;
x) History of suicide attempt or current suicide ideation as determined via clinical interview with the medical doctor;
xi) Pregnancy or lactation - women shall be advised to use reliable contraception for the duration of drug therapy and a urine pregnancy test will be performed where necessary.

3) [bookmark: _Toc226617452][bookmark: _Toc228543083]Removed exclusion criteria
i) Unable to undergo MRI brain imaging as identified via 'NeuRA MRI Safety Screening Questionnaire' (Appendix 16);
ii) Patients with quadriplegia secondary to cervical spine injury.

4) [bookmark: _Toc226617453][bookmark: _Toc228543084]Investigational product
The investigational product, Bod Australia Limited Bod ECS100, was a pure CBD product manufactured and finished by Gelpell AG (Kirchbergerstrasse 10 CH-9534 Gähwil, Switzerland), the 99% Pure Crystalline CBD Isolate solution was supplied in bulk for encapsulating as finished goods from Linnea SA (Via Cantonale, CH-6595 Riazzino (TI), Switzerland). The manufacturer had no clinical involvement in the project.

5) [bookmark: _Toc226617454][bookmark: _Toc228543085]Classification of Adverse Events
The assignment of the causality was made by the investigators using the definitions below:
Unrelated: Sufficient information exists to indicate that the aetiology is unrelated to the study drug.
Unlikely: When there is no reasonable temporal association between the study drug and the suspected AE. The event could have been related to the patient’s clinical state or concomitant treatment(s).
Possible: There is some evidence to suggest a causal relationship (e.g., because the event occurs within a reasonable time after the administration of the trial medication). However, the influence of other factors may have contributed to the events (e.g., the participant’s clinical condition, other concomitant treatments).
Definitely: There is clear evidence to suggest a causal relationship, based on:
· Temporal relationship to the administration of CBD;
· Known or response pattern of the suspected CBD;
· Improvement of the event after de-challenge or dosage reduction of the CBD;
The event reappears after repeated exposure (re-challenge).
Not Assessable: When causality is, for one reason or another, not accessible, e.g., because of insufficient evidence, conflicting data or poor documentation. 


6) [bookmark: _Toc226617455][bookmark: _Toc228543086]Table 1 Analytical range, Quality Control material and assessment of Standard Deviation, Precision (CV), Accuracy, and Linearity, aggregate across two sets per five batches of sampling (n=10).

	Analyte
	Analytical range (ng/mL)
	QC level
	QC (ng/mL)
	Mean conc ± SD
	CV(%)
	Accuracy range %
	Linearity (r²)

	6-OH-CBD
	1.25-150
	QCL
	3
	3.1 ± 0.13
	4.1
	94.3-108.7
	0.9992

	
	
	QCM
	75
	76.2 ± 3.54
	4.6
	93.7-106.3
	 

	 
	 
	QCH
	135
	140.0 ± 5.43
	3.9
	94.4-111.0
	 

	7-OH-CBD
	1.25-250
	QCL
	7.5
	7.6 ± 0.27
	3.6
	97.1-105.9
	0.9994

	
	
	QCM
	125
	116.9 ± 3.28
	2.8
	90-96.4
	 

	 
	 
	QCH
	225
	232.9 ± 17.79
	7.6
	89.9-109.6
	 

	7-COOH-CBD
	12.5-2500
	QCL
	75
	78.0 ± 4.10
	4.1
	98.2-111.1
	0.9994

	
	
	QCM
	1250
	1212.6 ± 8.45
	8.4
	96.7-104.4
	 

	 
	 
	QCH
	2250
	2189.1 ± 187.41
	8.6
	87.8-105.9
	 

	CBD
	1.25-250
	QCL
	7.5
	7.6 ±0.54
	7.1
	91.0-113.4
	0.9986

	
	
	QCM
	125
	128.6 ± 7.06
	6.1
	94.1-109.2
	 

	 
	 
	QCH
	225
	231.7 ± 14.46
	6.2
	93.8-112.8
	 





7) [bookmark: _Toc228543087]Table 2 Frequency of use of concomitant pain medications.

	Subclassification
	Pain medication
	Total (n)

	Gabapentinoids
	Pregabalin
	20

	
	Gabapentin
	9

	Opioids
	Tapentadol
	5

	
	Codeine
	2

	
	Oxycodone
	2

	
	Buprenorphine
	2

	Non-opioid analgesic
	Paracetamol
	14

	TCAs
	Amitriptyline
	8

	
	Nortriptyline
	5

	Muscle relaxant
	Baclofen
	14

	SNRIs
	Duloxetine
	5

	
	Venlafaxine
	2

	
	Desvenlafaxine
	1

	Benzodiazepines
	Diazepam
	5

	NSAIDs
	Celecoxib
	3

	
	Diclofenac
	3

	
	Ibuprofen
	1

	
	Meloxicam
	1

	Gout management
	Allopurinol
	2

	Capsaicin
	Capsaicin
	1

	Nutraceutical
	Palmitoylethanolamide
	1

	Dopamine agonist
	Pramipexole
	1

	Antipsychotics
	Quetiapine
	1

	Melatonergic antidepressants
	Agomelatine
	1





8) [bookmark: _Toc228543088]Table 3 Model effects and estimated marginal means for secondary outcomes measured using linear mixed effect models.

	Outcome
	Effect
	p‑value
	Treatment
	Phase
	LSMean
	95% CI

	PCS Rumination
	Treatment
	0·052
	CBD
	Active
	5·25
	3·87–6·63

	
	Phase
	0·21
	Placebo
	Active
	4·25
	2·86–5·64

	
	Order
	0·52
	CBD
	Inactive
	5·68
	4·29–7·08

	
	Treatment x Phase
	0·80
	Placebo
	Inactive
	4·90
	3·50–6·30

	
	Treatment x Order
	0·065
	—
	—
	—
	—

	
	Phase x Order
	0·71
	—
	—
	—
	—

	
	Treatment x Phase x Order
	0·24
	—
	—
	—
	—

	PCS Magnification
	Treatment
	0·88
	CBD
	Active
	2·42
	1·50–3·34

	
	Phase
	0·28
	Placebo
	Active
	2·35
	1·42–3·27

	
	Treatment x Phase
	0·90
	CBD
	Inactive
	2·66
	1·74–3·58

	
	
	
	Placebo
	Inactive
	2·65
	1·72–3·57

	PCS Helplessness
	Treatment
	0·13
	CBD
	Active
	7·36
	5·56–9·15

	
	Phase
	0·18
	Placebo
	Active
	6·33
	4·53–8·13

	
	Order
	0·39
	CBD
	Inactive
	7·83
	6·02–9·64

	
	Treatment x Phase
	0·68
	Placebo
	Inactive
	7·24
	5·42–9·05

	
	Treatment x Order
	0·98
	—
	—
	—
	—

	
	Phase x Order
	0·74
	—
	—
	—
	—

	
	Treatment x Phase x Order
	0·66
	—
	—
	—
	—

	PCS Total Score
	Treatment
	0·076
	CBD
	Active
	15·1
	11·39–18·80

	
	Phase
	0·11
	Placebo
	Active
	13·0
	9·29–16·70

	
	Order
	0·62
	CBD
	Inactive
	16·2
	12·48–19·90

	
	Treatment x Phase
	0·69
	Placebo
	Inactive
	14·9
	11·13–18·60

	
	Treatment x Order
	0·44
	—
	—
	—
	—

	
	Phase x Order
	0·73
	—
	—
	—
	—

	
	Treatment x Phase x Order
	0·92
	—
	—
	—
	—

	STAI Total (SQRT)
	Treatment
	0·75
	CBD
	Active
	7·83
	7·35–8·31

	
	Phase
	0·91
	Placebo
	Active
	7·71
	7·22–8·19

	
	Treatment x Phase
	0·50
	CBD
	Inactive
	7·74
	7·25–8·22

	
	
	
	Placebo
	Inactive
	7·78
	7·29–8·26

	STAI State (SQRT)
	Treatment
	0·44
	CBD
	Active
	5·25
	4·92–5·58

	
	Phase
	0·87
	Placebo
	Active
	5·09
	4·75–5·42

	
	Treatment x Phase
	0·45
	CBD
	Inactive
	5·19
	4·85–5·52

	
	
	
	Placebo
	Inactive
	5·18
	4·85–5·51

	STAI Trait (SQRT)
	Treatment
	0·88
	CBD
	Active
	5·90
	5·62–6·18

	
	Phase
	0·69
	Placebo
	Active
	5·88
	5·60–6·16

	
	Treatment x Phase
	0·65
	CBD
	Inactive
	5·84
	5·56–6·12

	
	
	
	Placebo
	Inactive
	5·89
	5·60–6·17

	BPI Intensity
	Treatment
	0·74
	CBD
	Active
	4·26
	3·74–4·78

	
	Phase
	0·48
	Placebo
	Active
	4·13
	3·60–4·65

	
	Treatment x Phase
	0·19
	CBD
	Inactive
	3·99
	3·47–4·51

	
	
	
	Placebo
	Inactive
	4·21
	3·68–4·73

	BPI Interference
	Treatment
	0·70
	CBD
	Active
	4·73
	3·76–5·69

	
	Phase
	0·18
	Placebo
	Active
	4·66
	3·72–5·59

	
	Treatment x Phase
	0·54
	CBD
	Inactive
	4·06
	3·13–4·99

	
	
	
	Placebo
	Inactive
	4·40
	3·44–5·37

	BPI Interference (Non‑Walking)
	Treatment
	0·61
	CBD
	Active
	4·77
	4·00–5·54

	
	Phase
	0·47
	Placebo
	Active
	4·55
	3·78–5·32

	
	Treatment x Phase
	0·15
	CBD
	Inactive
	4·24
	3·47–5·02

	
	
	
	Placebo
	Inactive
	4·73
	3·94–5·51

	DASS Stress 
	Treatment
	0·21
	CBD
	Active
	8.45
	5.86–11.0

	
	Phase
	0·30
	Placebo
	Active
	7.54
	4.92–10.2

	
	Treatment x Phase
	0·93
	CBD
	Inactive
	9.06
	6.44–11.7

	
	
	
	Placebo
	Inactive
	8.27
	5.63–10.9

	PSQI Global Score
	Treatment
	0·51
	CBD
	Active
	8·43
	7·09–9·76

	
	Phase
	0·92
	Placebo
	Active
	7·95
	6·63–9·28

	
	Treatment x Phase
	0·057
	CBD
	Inactive
	7·66
	6·33–8·99

	
	
	
	Placebo
	Inactive
	8·65
	7·28–10·01


BPI: Brief Pain Inventory short form; CI: Confidence interval; CLMM: Cumulative Link Mixed Model; DASS: Depression Anxiety Stress Scales; DN4: Douleur Neuropathique 4; LSMean: Least Squares Means; NPQ: Neuropathic Pain Questionnaire Short Form; PCS: Pain Catastrophizing Scale; PSQI: Pittsburgh Sleep Quality Index; SE: Standard Error; STAI: State-Trait Anxiety Inventory; SQRT: square root. 


9) [bookmark: _Toc228543089]Table 4 Proportion of participants achieving ≥10%, ≥20%, ≥30%, and ≥50% pain reduction during active treatment.

	Improvement threshold
	CBD
	Placebo
	Risk Difference (CBD–Placebo)
	95% CI for Risk Difference
	p‑value

	≥10%
	56.80%
	36.10%
	'+20.7%
	−4.7% to +43.1%
	0.106

	≥20%
	43.20%
	27.80%
	'+15.4%
	−9.1% to +37.6%
	0.227

	≥30%
	37.80%
	11.10%
	'+26.7%
	'+6.0% to +44.0%
	0.014 *

	≥50%
	13.50%
	2.80%
	'+10.7%
	−4.0% to +23.8%
	0.2


CBD: cannabidiol; CI: confidence interval.
10) [bookmark: _Toc228543090]
Figure 1 Daily Pain Intensity During the Cannabidiol (CBD) Treatment Periods defined by 30% responder rate categories. Absolute pain intensity on a 11-point Visual Analogue Scale (VAS). 
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11) [bookmark: _Toc228543091]Table 5 Association between clinical measures and pain reduction during CBD treatment.

	Analysis
	Test
	Statistic
	95% CI
	Effect Size
	p‑value

	AIS score
	Spearman ρ
	0.1
	−0.24 to 0.44
	—
	0.553

	Type of injury
	Kruskal–Wallis H
	0.64
	—
	η² = 0.018
	0.425

	Time since SCI (years)
	Spearman ρ
	0.38
	0.06 to 0.63
	—
	0.021*

	Time since pain onset (years)
	Spearman ρ
	0.39
	0.08 to 0.64
	—
	0.017


AIS: American Spinal Injury Association (ASIA) Impairment Scale; CI: confidence interval; SCI: Spinal Cord Injury.


12) 
2
13) [bookmark: _Toc228543092]Table 6 Association between pain reduction during CBD and plasma analyte measures.

	Analyte
	Pearson r
	95% CI
	p‑value
	Regression slope (β)
	95% CI for β
	p‑value (β)
	R²

	CBD
	0.186
	−0.20 to 0.52
	0.344
	0.00047
	−0.00054 to 0.00148
	0.344
	0.035

	7‑COOH‑CBD
	−0.088
	−0.45 to 0.30
	0.657
	−1.47×10⁻⁵
	−8.17×10⁻⁵ to 5.24×10⁻⁵
	0.657
	0.008

	6‑OH‑CBD
	0.023
	−0.35 to 0.39
	0.909
	0.00102
	−0.0172 to 0.0192
	0.909
	0.001

	7‑OH‑CBD
	0.123
	−0.26 to 0.47
	0.532
	0.00052
	−0.00116 to 0.00219
	0.532
	0.015


CI: confidence interval.


14) [bookmark: _Toc228543093][bookmark: _Hlk225869366]Table 7	Comparison of secondary outcome changes between CBD responders and non‑responders (CBD only). 

	Variable
	Test used
	Responder mean
	Non-responder mean
	Difference
	Lower CI
	Upper CI
	p-value

	PCS Rumination
	Wilcoxon
	-1.33
	-0.235
	-1.1
	-4.24
	2.04
	0.337

	PCS Magnification
	Wilcoxon
	-0.333
	-0.0588
	-0.275
	-2.23
	1.68
	0.435

	PCS Helplessness
	Wilcoxon
	0.111
	-0.588
	0.699
	-2.8
	4.19
	1

	PCS Score
	t-test
	-1.56
	-0.882
	-0.673
	-7.46
	6.11
	0.826

	STAI total
	t-test
	0.111
	2.29
	-2.18
	-13.7
	9.32
	0.668

	STAI State
	t-test
	0.222
	0.824
	-0.601
	-7.71
	6.51
	0.85

	STAI Trait
	t-test
	-0.333
	1.35
	-1.69
	-5.4
	2.02
	0.315

	BPI Intensity
	t-test
	-0.417
	0.706
	-1.12
	-1.86
	-0.384
	0.00785 **

	BPI Interference
	t-test
	0.914
	1.04
	-0.129
	-2.58
	2.32
	0.924

	BPI Interference (non-walking)
	t-test
	0.296
	0.833
	-0.537
	-2.16
	1.08
	0.51

	PSQI Global
	t-test
	1.67
	0.643
	1.02
	-1.74
	3.79
	0.565

	DASS Stress
	t-test
	-0.333
	-1
	0.667
	-3.17
	4.51
	0.718

	DASS Anxiety
	t-test
	-1.44
	-0.294
	-1.15
	-3.77
	1.47
	0.418

	DASS Depression
	Wilcoxon
	1.11
	-0.529
	1.64
	-2.76
	6.04
	0.498

	NPQ
	t-test
	-0.298
	-0.377
	0.0795
	-0.526
	0.685
	0.795


BPI: Brief Pain Inventory short form; DASS: Depression Anxiety Stress Scales; DN4: Douleur Neuropathique 4; NPQ: Neuropathic Pain Questionnaire Short Form; PCS: Pain Catastrophizing Scale; PSQI: Pittsburgh Sleep Quality Index; STAI: State-Trait Anxiety Inventory; SQRT: square root.


15) [bookmark: _Toc228543094]Table 8 Rates of comorbidities between 30% responders and non-responders.

	Comorbid health conditions
	No. (%)

	
	Responder
	Non-Responder
	NA

	cardiovascular
	2 (40)
	3 (60)
	

	gastrointestinal
	2 (67)
	1 (33)
	

	musculoskeletal
	2 (67)
	1 (33)
	

	hematopoietic lymphatic
	2 (67)
	1 (33)
	

	endocrine-metabolic
	0
	1 (50)
	1 (50)

	renal genitourinary
	0
	1 (100)
	

	respiratory
	0
	1 (100)
	

	ear, nose, or throat
	1 (50)
	1 (50)
	

	malignancy
	1 (50)
	1 (50)
	

	genetic disorders
	1 (50)
	1 (50)
	


* % of individuals who have this comorbid health condition which fall into either responder or non-responder classification.


16) [bookmark: _Toc228543095]Table 9 Frequency of reported adverse events.

	Adverse Event
	CBD (n)
	Placebo (n)
	Post CBD Washout (n)

	Unusual tiredness/sleepiness
	15
	15
	0

	Nausea
	10
	6
	0

	Feeling unwell
	7
	9
	0

	Diarrhoea
	7
	5
	0

	Loss of appetite
	6
	2
	0

	Pain or discomfort in stomach
	5
	4
	0

	Itching
	4
	1
	0

	UTI
	3
	2
	0

	Rash
	2
	0
	0

	Fever
	1
	1
	0

	Indigestion
	1
	1
	0

	Fractured femur
	1
	0
	0

	Decreased spasms
	1
	0
	0

	Difficulty falling asleep
	1
	0
	0

	Hallucinations
	1
	0
	0

	Increased spasms
	1
	2
	0

	Pneumonia
	1
	0
	0

	Increased muscle stiffness
	0
	1
	0

	Reduced mobility
	0
	1
	0

	Unusually low BP
	0
	1
	0

	Stroke
	0
	0
	1





17) [bookmark: _Toc228543096]Table 10	Most frequently reported adverse events likely related to treatment.

	Adverse Event
	CBD (n)
	Placebo (n)

	Unusual tiredness/sleepiness
	11
	—

	Nausea
	6
	4

	Diarrhoea
	3
	1

	Loss of appetite
	3
	—

	Pain/discomfort in stomach
	3
	2

	Itching
	2
	—

	Difficulty falling asleep
	1
	—

	Indigestion
	1
	1


NB: “–” indicates the AE was not reported or not considered likely related in that treatment.


18) [bookmark: _Toc228543097]Figure 2 Plasma cannabidiol (CBD) concentrations across the trial period, shown pre- and post-treatment for both arms, separated by treatment order (CBD first vs. placebo first). Individual participant trajectories are shown with dotted lines. Values below the limit of detection and lower limit of quantification are represented as 0 ng/mL.
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19) [bookmark: _Toc228543098]
Figure 3 Plasma (A) 6 OH CBD, (B) 7 COOH CBD, and (C) 7 OH CBD concentrations across the trial period, shown pre- and post-treatment for both arms, separated by treatment order (CBD first vs. placebo first). Individual participant trajectories are shown with dotted lines. Values below the limit of detection and lower limit of quantification are represented as 0 ng/mL.
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20) [bookmark: _Toc228543099]Table 11 Expectation, confidence, and accuracy of guess at the end of each treatment phase.

	Confidence Level
	Group
	n (%)
	Accuracy (%)

	Extremely
 
	CBD
	14 (41%)
	43%

	
	Placebo
	16 (48%)
	81%

	Moderately
 
	CBD
	14 (41%)
	64%

	
	Placebo
	10 (30%)
	70%

	Somewhat
 
	CBD
	4 (12%)
	50%

	
	Placebo
	7 (21%)
	71%

	Not at all
 
	CBD
	2 (6%)
	50%

	
	Placebo
	0 (0%)
	—

	—
	Unsure
	1
	—


Note. Accuracy reflects the percentage of participants whose treatment expectation matched their actual treatment. Percentages for n are within-group.


21) [bookmark: _Toc228543100]Table 12 Intention to seek CBD post-trial and accuracy of guess at the end of each treatment phase.

	CBD post-trial
	CBD 
	Placebo 
	Unsure 
(n, %)

	
	Correct 
(n, %)
	Incorrect 
(n, %)
	Correct 
(n, %)
	Incorrect 
(n, %)
	

	Intend to seek CBD prescription
(n = 18, 52.9%)
	12 (66.7%)
	6 (33.3%)
	14 (77.8%)
	2 (11.1%)
	1 (5.6%)

	Do not intend
(n = 13, 38.2%)
	4 (30.8%)
	9 (69.2%)
	8 (61.5%)
	3 (23.1%)
	2 (15.4%)

	Unsure
(n = 3, 8.8%)
	2 (66.7%)
	1 (33.3%)
	3 (100%)
	0 (0%)
	0 (0%)





22) [bookmark: _Toc228543101]Table 13 Association of FAAH variants with ≥30% pain reduction after CBD and placebo treatment. 

	SNPs
	Treatment
	Genotype
	Responders / Total (%)
	Odds Ratio (95% CI)
	P value

	rs324420
	CBD
	A-allele carrier
	8/16^ (50.0%)
	2.00 (0.48–9.03)
	0.35

	
	
	Non allele carrier
	6 / 15^ (40.0%)
	Ref
	—

	
	Placebo
	A-allele carrier
	2 / 16^ (12.5%)
	2.00 (0.17–45.99)
	0.59

	
	
	Non allele carrier
	1 / 15^ (6.7%)
	Ref
	—

	rs3766246
	CBD
	A-allele carrier
	12 / 22 (54.6%)
	3.50 (0.66–27.20)
	0.17

	
	
	Non allele carrier
	2 / 9 (22.2%)
	Ref
	—

	
	Placebo
	A-allele carrier
	3 / 23 (13.0%)
	Model unstable&
	—

	
	
	Non allele carrier
	0 / 8 (0.0%)
	—
	—


* Wide confidence intervals reflect small sample sizes within some genotype groups (≤5 participants).
^ Responders vs. non-responders
& Logistic regression model estimates were unstable due to quasi-complete separation; odds ratio and confidence intervals could not be reliably estimated.
Ref., Reference group.


23) [bookmark: _Toc228543102]Research Protocol and Statistical Plan
Please double click image to open:
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1.0 Protocol Synopsis 
 
Protocol Title: A randomised, double-blind, placebo-controlled, crossover pilot 


trial exploring the effect of cannabidiol (CBD) on chronic pain 
following spinal cord injury (SCI). 


Short Title: The Effects of CBD on Chronic Pain Following Spinal Cord 
Injury 


Study Sponsor: The University of Sydney 
Study Site: Neuroscience Research Australia (NeuRA)-POW-Brain and 


Mind Centre 
HREC: The University of Sydney’s HREC 
HREC no.: 2021/936 
Registration no.: Pending ANZCTR Registration 
Trial Identifier: U1111-1277-2048 
Background: Approximately half of all SCI patients develop chronic pain. 


Current treatments for this pain have proven to be largely 
ineffective and many have significant side-effects. We examine 
whether a novel non-intoxicating component of the cannabis 
plant, CBD, can reduce pain and using modern brain imaging 
techniques we aim to determine if pain reductions result from 
normalisation of brain, immune, psychological and sleep 
function. In addition, we aim to identify a biomarker that will 
predict whether an individual will respond to CBD treatment, 
easing suffering, saving time and reducing costs.  


Study Aim: Determine the impact of CBD treatment on chronic pain 
following SCI and investigate biological changes associated with 
reduced pain. 


Hypothesis: We hypothesise that CBD treatment will reduce on-going pain to 
a significantly greater degree than placebo. Furthermore, we 
hypothesize that pain relief during CBD treatment will be 
associated with reduced diffusivity markers of astrogliosis, 
reduced resting infra-slow oscillations in the ascending pain 
pathway, restored thalamic blood flow to control levels and 
reduced thalamocortical rhythm power. We also hypothesize that 
CBD treatment will reduce on-going peripheral inflammatory 
markers, improve sleep and psychological state and that this will 
correlate with a reduction in on-going pain. Finally, we 
hypothesize that pain relief during CBD treatment will be 
associated with pre-trial levels of endogenous pain modulatory 
ability and endocannabinoid levels. 


Primary Objective: Determine the effect of CBD administration on the intensity of 
on-going pain in individuals with SCI as measured on a Visual 
Analogue Scale throughout the trial.   
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Secondary Objectives: Determine the effect of CBD administration on brain structure 
and function, peripheral inflammatory markers, psychological 
state and sleep. Determine if pre-trial endogenous pain 
modulatory ability and endogenous cannabinoid levels are 
associated with the efficacy of CBD in producing pain relief. 


Population: 40 chronic SCI neuropathic pain patients (20 complete and 20 
incomplete SCI) 


Sample Size: 40 SCI patients suffering from chronic pain 
Procedures: Participants will attend four separate sessions during which they 


will undergo questionnaires, a magnetic resonance imaging 
(MRI) scan, electroencephalography (EEG), blood collection and 
sleep measurement. Participants will complete a seven-week pain 
diary from their first NeuRA visit (Appendix 3). They will also 
complete eight questionnaires i) Neuropathic pain questionnaire; 
ii) Brief Pain Inventory; iii) Pittsburgh Sleep Quality Index 
questionnaire; iv) DASS21; v) General health questionnaire; vi) 
State-Trait Anxiety Inventory (STAI); vii) Douleur 
Neuropathique 4 Questions (DN4); viii) Pain Catastrophizing 
Scale (PCS) (Appendix 4-12). Numerous MRI scans covering the 
entire brain will be collected using a Philips Ingenia CX, for part 
of which they will receive painful stimulation via a saline 
injection and thermode. Each subject will be removed from the 
scanner and an EEG cap fitted to measure EEG signals 
continuously for 10 minutes with their eyes closed. Participants 
will have a 20ml blood sample collection to screen for peripheral 
immune markers, endocannabinoid levels and genetic variants of 
the enzyme that breaks down endocannabinoids. Each participant 
will also wear an actigraphy watch for 7 days to measure sleep 
health at the start and end of their 6-week treatment. They will 
also monitor their pain ratings throughout the treatment, 3 times a 
week, 3 times a day (Appendix 3), starting 1-week prior to the 
treatment commencing. 


Study Duration: 21 weeks from first visit.  
Study Site: 2 study sites; Neuroscience Research Australia (NeuRA)-POWH 


and Brain and Mind Centre 
Study Sponsor: University of Sydney 
HREC: The University of Sydney’s HREC 


Scientific review provided by the Clinical trials Sub-committee of 
Sydney Local Health District (SLHD) 
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2.0 Study Management 
 
2.1 Investigators  
Professor Luke Henderson 
Principal Investigator, Head of Neural Imaging Laboratory, Brain and Mind Centre, 
University of Sydney. M02F, Level 1, Brain and Mind Centre, University of Sydney, 94 
Mallett Street, Camperdown, NSW, 2050 
93517063; luke.henderson@sydney.edu.au 
Professor Iain McGregor 
Academic director, The Lambert Initiative for Cannabinoid Therapeutics, University of 
Sydney. Room 605, Brain and Mind Centre, University of Sydney, 94 Mallett Street, 
Camperdown, NSW, 2050 
+61 2 9351 3571; iain.mcgregor@sydney.edu.au  
Dr Sachin Shetty 
SCI clinician 
Prince of Wales Hospital, Level 7, Suite 24, Baker Street, Randwick, NSW 2031 
93828734; sachin.shetty@health.nsw.gov.au 
Dr Elizabeth Cairns 
Postdoctoral Researcher, The Lambert Initiative, Brain and Mind Centre, University of 
Sydney. M02F, Brain and Mind Centre, University of Sydney, 94 Mallett Street, 
Camperdown, NSW, 2050 
02 9351 0856; elizabeth.cairns@sydney.edu.au 
Ms Anastasia Suraev 
Research Fellow, The Lambert Initiative, Brain and Mind Centre, University of Sydney. 
M02F, Brain and Mind Centre, University of Sydney, 94 Mallett Street, Camperdown, NSW, 
2050 
+61 2 9351 0805; anastasia.suraev@sydney.edu.au 
Dr Noemi Meylakh 
Postdoctoral Researcher, Neural Imaging Laboratory, Brain and Mind Centre, University of 
Sydney. Room 119, Level 1, Brain and Mind Centre, University of Sydney, 94 Mallett Street, 
Camperdown, NSW, 2050 
93517063; noemi.meylakh@sydney.edu.au  
Associate Professor Kevin Keay 
Associate Professor, School of Medical Science, Faculty of Medicine, University of Sydney 
Room 507, M02G, Brain and Mind Centre, University of Sydney, 100 Mallett Street, 
Camperdown, NSW, 2050 
+61 (0) 293514132; kevin.keay@sydney.edu.au 
Dr Paul Austin  
Senior Lecturer, School of Medical Science, Faculty of Medicine, University of Sydney 
Room 507, M02G, Brain and Mind Centre, University of Sydney, 100 Mallett Street, 
Camperdown, NSW, 2050 
+61 (0) 293515061; paul.austin@sydney.edu.au  
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2.2. Research Students  
Mr Fernando Tinoco Mendoza 
PhD student, School of Medical Science, University of Sydney. Room 119, Level 1, Brain 
and Mind Centre, University of Sydney, 94 Mallett Street, Camperdown, NSW, 2050 
+61 2 9351 0796; ftin0370@uni.sydney.edu.au 
Ms Rebecca Robertson 
PhD student, School of Medical Science, University of Sydney. Room 119, Level 1, Brain 
and Mind Centre, University of Sydney, 94 Mallett Street, Camperdown, NSW, 2050 
+61 425 1512 06; rrob6184@sydney.edu.au 


 
 
2.3 Roles and Responsibilities 
Professor Luke Henderson Principal 


Investigator 
a, b, d, f, h, k, p, s, u, v, w 


Ms Anastasia Suraev Trial Coordinator a, b, c, d, e, g, h, i, j, k, m, o, p, s, t, w 
Dr Sachin Shetty Investigator & MD a, k, p, u, w 
Professor Iain McGregor Investigator a, f, h, w 
Dr Elizabeth Cairns Investigator a, l, r, t, w 
Dr Noemi Meylakh Investigator a, h, o, s, t, w 
Assoc. Professor Kevin Keay Investigator a, r, w 
Dr Paul Austin Investigator a, r, w 
Mr Fernando Tinoco Mendoza PhD student o, s, w 
Ms Rebecca Robertson PhD student o, s, w 


MD: medical doctor 
 
Legend: 


a. Protocol development    m. Data collection and completion of CRFs 
b. Regulatory approvals    n. blood sampling 
c. Development and maintenance of CRFs  o. Neuroimaging and EEG collection 
d. Contracts     p. Adverse event monitoring 
e. Clinical trial registration   q. Data monitoring 
f. Clinical trial monitoring    r. Analysis of biological samples 
g. Acquisition of trial supplies   s. Analysis of neuroimaging and EEG data 
h. Participant recruitment    t. Sleep and questionnaire data analysis 
i. Scheduling of participants   u. Trial-related medical decisions 
j. Informed consent procedures   v. Review and sign off on source data 
k. Participant selection    w. Dissemination 
l. randomisation 


 


 
2.4 Study Site  
Patients will be recruited from the general public via Social Media and in print form displayed 
around the local Neuroscience Research Australia (NeuRA) clinic and University of Sydney 
areas (see Appendix2).  
 



mailto:ftin0370@uni.sydney.edu.au

mailto:rrob6184@sydney.edu.au
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Potential participants can contact the research team directly (a contact telephone number and 
email address will be printed on the Recruitment Flyers; see Appendix 2). Volunteers whose 
responses suggest they may be eligible and willing to participate will be invited to provide their 
contact details (email and phone number) so that a researcher can initiate contact. Dr Shetty 
will assess the volunteer’s eligibility to participate in the study. 
 
Experimental procedures including MRI, EEG, questionnaires, and venous blood collection 
will be performed at the NeuRA study site (with NSW Health). Data processing and analysis 
will take place at the Brain and Mind Centre (BMC), including biological samples.  
 
2.5 Study Sponsor 
The University of Sydney. 
 
2.6 Research Funding 
This study is fully funded by an NSW OSMR grant of $1.85 million. 
 
2.7 Human Research Ethics Committee (HREC) 
The University of Sydney Human Research Ethics Committee. 
 
2.8 Therapeutic Goods Administration (TGA) Requirements 
A Clinical Trials Notification (CTN) is to be registered with the Therapeutic Goods 
Administration (TGA). Purified cannabidiol products (<2% all other cannabinoids) are 
Schedule 4 Medicines under the Poisons Standard February 2019 (SUSMP No. 23). Medical 
practitioners do not need to have been granted special authority to prescribe Schedule 4 
Cannabidiol by the NSW Ministry of Health Pharmaceutical Services Unit and can administer 
up to 800 mg/day. 
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3.0 Introduction  
 
Approximately 50% of people with spinal cord injury (SCI) develop chronic pain which often 
occurs below the injury level in the region of complete sensory loss (Siddall et al., 2003). This 
chronic neuropathic pain is often so severe that many regard the pain as the most debilitating 
consequence of their injury (Nepomuceno et al., 1979;Siddall et al., 1999). Unfortunately, SCI 
pain is extremely difficult to relieve with only one in three achieving 50% pain relief using 
standard medications (Finnerup et al., 2001). Given this, there is a significant drive to develop 
new treatment options to treat SCI neuropathic pain and indeed many other forms of chronic 
pain. One option that is being increasingly used to treat chronic pain is medicinal cannabis. 
 
Despite the fact that current supportive evidence for use in this specific indication is limited 
and of low overall quality, there are currently tens of thousands of chronic pain patients being 
prescribed medicinal cannabis products in Australia and hundreds of thousands using illicit 
products to self-medicate for pain (Australian Institute of Health and Welfare, 2019;Lintzeris 
et al., 2020). The Australian government introduced legal access to medicinal cannabinoid 
products in 2016, and since then there have been more than 145,000 approvals for patient 
access, the majority to treat chronic pain including neuropathic pain.  Currently available 
medicinal cannabis products include those that primarily contain cannabidiol (CBD), a non-
intoxicating component of the cannabis plant that has anti-inflammatory, anticonvulsant and 
anxiolytic effects (Henderson et al., in press). Although the clinical guidance documents of the 
TGA has concluded that “medicinal cannabis was more likely than placebo to produce 30% 
and 50% reductions in pain scores and more likely than placebo to produce a significantly 
greater reduction in pain intensity ratings” (TGA, 2017), the International Association for the 
Study of Pain recently concluded that “due to a lack of evidence from high-quality research, it 
does not endorse the general use of cannabinoids to treat pain.” Furthermore, they state that 
they “recognize the pressing need for studies to fill the research gap” (Haroutounian et al., 
2021). In this trial, we aim to determine whether CBD, a non-intoxicating component of the 
cannabis plant, can reduce SCI-induced neuropathic pain.  
 
Current evidence that CBD can reduce pain: 
As yet there are no published RCTs of CBD in chronic pain, although in a small study of 7 
patients with chronic pain following kidney transplant, 50-100 mg/day CBD significantly 
reduced pain in 2 patients and moderately in 4 patients (Cunetti et al., 2018). A study in 20 
individuals with different forms of chronic neuropathic pain reported that up to 120 mg/day 
CBD resulted in a significantly greater on-going pain reduction compared with placebo (Wade 
et al., 2003). A recent observational study retrospectively assessed changes in quality of life in 
a subset of the first 400 New Zealand patients to receive prescription CBD (mostly 100mg 
CBD/ml in oil administered by dropper)(Gulbransen et al., 2020). In this study, patients with 
non-cancer pain (n=53) reported highly significant improvements in pain-related quality of life, 
improved mobility and reduced anxiety and depression. Patients with mental health problems 
(n=21) reported improved overall activities, reduced pain, improved anxiety and depression.  
 
While human studies exploring the efficacy of CBD on pain are extremely limited, many 
preclinical studies have reported beneficial effects of CBD in neuropathic pain models. For 
example, in a rat model of spared-nerve injury induced neuropathic pain (De Gregorio et al., 
2019) low dose CBD (0.25 mg/kg) inhibited serotonergic (5-HT) neuronal firing in the raphe 
nucleus, which is involved in pain sensation. Further, repeated CBD (5 mg/kg) after 7 days of 
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chronic dosing could increase pain thresholds (von Frey withdrawal test) in these animals. In 
the same spared nerve injury rat model, another group showed that daily 20 mg/kg dosing of 
CBD was effective in reducing neuropathic pain response (mechanical and thermal) after 7 
days of dosing through a TRPV1 mediated mechanism (Costa et al., 2007). Intranasally-
delivered CBD has also shown to be effective at reducing allodynia and hypersensitivity in a 
rodent model of diabetic peripheral neuropathy (Toth et al., 2010). Furthermore, there is 
emerging evidence in humans that cannabis-based medications reduce pain intensity in other 
forms of neuropathic pain such as that which occurs in multiple sclerosis or following 
chemotherapy (Iskedjian et al., 2009;Lynch et al., 2014). 
 
SCI-induced chronic neuropathic pain brain mechanisms: 
Despite earlier studies focussed on spinal mechanisms, it has been known for some time that 
complete sensory blockade or even surgical removal of spinal cord segments often fails to 
provide pain relief (Melzack and Loeser, 1978). These observations strongly suggest that brain 
changes well above the spinal cord perpetuate SCI pain and that these regions need to be 
targeted for pain relief. Indeed, chronic neuropathic pain often occurs following strokes 
involving the thalamus (Kim et al., 2007) and we have previously shown that SCI neuropathic 
pain is associated with a reduction in thalamic blood flow, biochemistry and regional anatomy 
(Gustin et al., 2010; Henderson et al., 2013; Gustin et al., 2014). Electrophysiological studies 
have also demonstrated changes in thalamic firing patterns, primarily increased burst firing 
(Lenz et al., 1989;Jeanmonod et al., 1993) and we and others have shown altered 
thalamocortical rhythm in individuals with neuropathic pain (Llinas et al., 1999; Walton and 
Llinas, 2010; Di Pietro et al., 2018). 
 
More recently, we have used functional magnetic resonance imaging (fMRI) to show that 
orofacial neuropathic pain is characterized by altered infra-slow activity rhythms (0.03-
0.06Hz) along the ascending pain pathway (Alshelh et al., 2016). This frequency is similar to 
oscillatory gliotransmitter release in activated astrocytes (Crunelli et al., 2002), and multiple 
preclinical and post-mortem human studies have shown chronic astrocyte reactivity is  
associated with neuropathic pain (Del Valle et al., 2009;Shi et al., 2012). Given these data, we 
hypothesize that neuropathic pain in SCI will be associated with i) reductions in free water 
diffusivity as well as specific diffusion indices of astrogliosis in the thalamus and primary 
somatosensory cortex (S1), indicating chronic astrocyte reactivity; ii) increases in thalamic and 
S1 resting infra-slow oscillations indicating increased oscillatory gliotransmitter release; iii) 
reduced thalamic blood flow, particularly the thalamic reticular nucleus (TRN), consistent with 
altered thalamocortical loop dynamics; iv) reduced thalamic NAA/Cr ratio and increased 
GABA content indicative of a loss of neural viability and inhibitory feedback from the TRN, 
v) increased high frequency cortical activity indicative of thalamocortical dysrhythmia, vi) 
cross-frequency coupling between low and high frequency oscillations measured using EEG 
and resting state fMRI.  
 
Whilst the mechanism via which CBD reduces pain remains unresolved, CBD administration 
was associated with reduced astrogliosis markers in a mouse model of ischemic stroke 
(Schiavon et al., 2014) and in the spinal cord following sciatic nerve ligation (Perez et al., 
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2013). These studies strongly suggest that CBD will be effective at relieving SCI pain by 
altering astrocyte function, infra-slow oscillatory activity and ultimately thalamocortical 
dysrhythmia. 
 
SCI-induced chronic neuropathic pain and peripheral inflammatory mechanisms: 
In addition to changes in brain structure and function, there is growing evidence of a connection 
between pain and peripheral inflammatory markers which is becoming increasingly 
appreciated (Dantzer et al., 2008;Walker et al., 2014). Pre-clinical studies have identified 
neuroinflammatory markers in the striatum and nucleus accumbens in models of chronic pain 
(Al-Amin et al., 2011;Wu et al., 2014), with these changes linked to depressive-like behaviour 
(Fiore and Austin, 2016). Several recent studies have demonstrated systematic inflammation 
and immune cell activation in chronic neuropathic pain subjects (Alexander et al., 
2013;Parkitny et al., 2013;Russo et al., 2019;Russo et al., 2020). In particular, there is evidence 
of immune-mediated activation of the kynurenine (KYN) pathway in the blood of chronic pain 
subjects (Alexander et al., 2013;Russo et al., 2020). KYN is known to cross the blood brain 
barrier, and through the production of toxic metabolites, such as quinolinic acid, it can lead to 
neuronal damage and altered neurotransmitter levels (Tavares et al., 2002;Guillemin et al., 
2007). It is therefore possible that inflammatory changes following SCI may trigger 
neuroinflammation within the brain regions, including the thalamus and S1, which can 
contribute significantly to the generation and maintenance of chronic pain. In a recent 
investigation in individuals with chronic back pain, levels of the anti-inflammatory IL-10 were 
negatively correlated to on-going back pain intensity, and importantly pain relief during spinal 
cord stimulation was associated with significant increases in systemic circulating anti-
inflammatory IL-10 and significantly reduced back pain intensity (Kinfe et al., 2017).  
 
Given these data, we hypothesize that SCI neuropathic pain will be associated with systematic 
inflammation and immune cell activation. The efficacy of CBD to reduce on-going pain levels 
will be associated with an individual’s ability to recruit the neuro-immune system; that is, if 
circulating inflammatory mediators increase, a greater pain reduction will be mediated by 
CBD’s influence over brainstem pain modulatory circuits. 
 
SCI-induced chronic neuropathic pain and endocannabinoids: 
Not only is there evidence that administration of exogenous cannabinoids may produce pain 
relief, but there is strong evidence that circulating levels of endocannabinoids are related to 
pain processing. The endocannabinoid system comprises lipid signalling molecules called 
endocannabinoids (e.g., anandamide and 2-arachydonyl glycerol [2-AG]), enzymes 
responsible for their production and degradation, cannabinoid receptors (CB1 and CB2) and 
other endocannabinoid-sensitive receptors (e.g. GPR55, TRPA1, TRPV1). A critical role for 
the endocannabinoid system in pain processing is highlighted by a recent case study in which 
a genetic polymorphism that reduced the expression of fatty acid amide hydrolase (FAAH; 
enzyme that breaks down anandamide and related fatty acids) was associated with elevated 
endocannabinoid concentrations and pain insensitivity (Habib et al., 2019). Lessened FAAH 
function is also associated with reduced need for postoperative analgesia in women undergoing 
breast cancer surgery (Cajanus et al., 2016). 
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It is well known that the major descending brainstem circuit critical for analgesia is the 
midbrain periaqueductal grey (PAG) – rostral ventromedial medulla (RVM) – dorsal horn (DH) 
pathway. It is also known that CBD targets a number of receptors (i.e. 5-HT1A agonism, 
negative allosteric modulation of CB1, GPR55 antagonism, TRPV1 activation, PPARγ 
activation, and reuptake inhibitor for anandamide and adenosine) which are highly expressed 
on neurons and glia in the PAG, RVM, and also in the parts of the spinal cord that receive 
noxious inputs (Fisher et al., 2021;Lichtman et al., 1996; Maione et al., 2011; Morisset et al., 
2001; Luo et al., 2002). Importantly these effects appear to be mediated by the PAG-RVM-DH 
pathway since inactivation of the RVM significantly reduces the analgesic effects of 
cannabinoids (Meng et al., 1998). Furthermore, noxious stimulation enhances the expression 
of the endogenous cannabinoid, anandamide in the PAG (Walker et al., 1999).  
 
As mentioned, there is evidence that circulating levels of endocannabinoids are related to pain 
processing. Given these reports, we hypothesize that reduced circulating levels of 
endocannabinoids and increased FAAH function will be associated with the presence of 
chronic pain. More specifically, we aim to confirm that individuals with chronic pain following 
SCI do not have the FAAH C385A SNP common in approximately 40% of the population 
which enhances endocannabinoid signalling and reduces steady-state levels of FAAH protein.  
 
Given these findings, we hypothesise that reduced baseline circulating levels of 
endocannabinoids will be associated with elevated levels of FAAH expression. We also 
hypothesise that those individuals with lower endocannabinoid levels will benefit from 
exogenous CBD for pain relief more than those with higher endogenous cannabinoids. In 
addition, we expect assigned female-at-birth participants to be more sensitive to CBD therapies 
due to key difference in pharmacokinetic and pharmacodynamic factors, which may link to 
FAAH mutations and thereby increased endocannabinoid levels (Blanton et al., 2021). 
 
SCI-induced chronic neuropathic pain and mood and sleep: 
Chronic pain is often associated with increased anxiety, lowered mood and poor sleep, factors 
that have a substantial impact on an individual’s quality of life. Research indicates that 44% of 
chronic pain patients present with sleep disorders, with insomnia (72%), restless legs syndrome 
(32%) and obstructive sleep apnea (32%) being common diagnoses (Mathias et al., 2018). 
There is a bidirectional relationship, with literature pointing more consistently toward sleep 
disturbances increasing chronic pain intensity and pain interference, and also being a risk factor 
for chronic pain onset (Andersen et al., 2018). Recent studies highlight a powerful anxiolytic 
effect of CBD in healthy volunteers placed in stressful situations and also in patients with 
anxiety disorders (Masataka, 2019;Botsford et al., 2020;Chadwick et al., 2020). Preliminary 
evidence also suggests that CBD might improve sleep quality (Babson et al., 2017) and there 
is also evidence that Nabilone reduces the severity of obstructive sleep apnea (Carley et al., 
2018). Professor McGregor is involved in current trials of CBD, with and without THC, in 
insomnia and anxiety disorders (Suraev et al., 2020; Kevin et al., 2021). 
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Given these data, we hypothesize that CBD will improve mood and sleep in individuals with 
SCI neuropathic pain and that this will have a positive impact on their on-going pain and overall 
quality of life. 
 
Overall, we hypothesize that CBD will reduce SCI pain and these reductions will be associated 
with reduced diffusivity markers of astrogliosis, reduced resting infra-slow oscillations in the 
ascending pain pathway, restored thalamic blood flow to control levels, reduced 
thalamocortical rhythm power and reduced peripheral immune markers. We hypothesize that 
placebo treatment will result in significantly less pain relief than CBD, and this will be not be 
associated with altered astrogliosis, low and high frequency oscillations or thalamic blood flow, 
but will be associated with altered activity in the descending pain modulating system. We also 
hypothesize that decreased circulating levels of endocannabinoids associated with increased 
FAAH function will promote a reduction in endogenous analgesic circuitry function and be 
associated with greater on-going baseline pain and reduced ability for CBD and placebo to 
reduce on-going pain intensity levels. Furthermore, we hypothesize that CBD-mediated pain 
relief will be associated with improved psychological state and sleep hygiene and those 
individuals with the greatest magnitude of infra-slow oscillations and thalamocortical 
dysrhythmia prior to CBD treatment will have the greatest pain relief.  
 
This clinical trial will provide objective measurements of CBD’s effects on pain as well as on 
neural and non-neural cells and the functioning of pain pathways. Furthermore, given that we 
expect a range on efficacies, we will be able to determine brain measures prior to treatment 
that may predict treatment efficacy, i.e. a responsivity biomarker. This would be of great 
clinical benefit which has the potential to save considerable time and money and provide a 
better understanding of individual differences in neural circuit functioning. 
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4.0 Hypothesis and Objectives  


 
4.1 Specific Hypothesis  
CBD administration will reduce the intensity of SCI-injury related chronic neuropathic pain. 
Pain reductions will be associated with restoration of brain structure and function, including: 


• Reduced diffusivity markers of astrogliosis; 
• Reduced resting infra-slow oscillations in the ascending pain pathway; 
• Restored thalamic blood flow to control levels; 
• Reduced thalamocortical rhythm power; 
• Reduced peripheral inflammatory markers; 
• Improved psychological state and sleep hygiene. 


 
Furthermore, decreased circulating endocannabinoid levels will be associated with greater on-
going baseline pain and reduced ability for CBD to reduce on-going pain. Finally, individuals 
with greater magnitude of infra-slow oscillations and thalamocortical dysrhythmia prior to 
CBD treatment will have the greatest pain relief. 
 
4.2 Objectives 
The overall aim of this study is to determine the effect of CBD on SCI-related neuropathic pain 
intensity and determine the associated changes in brain function and structure, peripheral 
immune markers as well as psychological and sleep health. 
 
4.2.1 Primary Objective 
Determine the effect of CBD administration on the intensity of on-going pain as measured on 
a Visual Analogue Scale throughout the trial.   
 
4.2.2 Secondary Objective 
Determine the effect of CBD administration of brain structure and function including: 


• Diffusivity markers of astrogliosis; 
• Resting infra-slow oscillations in the ascending pain pathway; 
• Thalamic blood flow to control levels; 
• Thalamocortical rhythm power. 


Determine the effect of CBD administration on peripheral inflammatory markers. 
Determine the effect of CBD administration on psychological state. 
Determine the effect of CBD administration on sleep quality. 
Determine if baseline endocannabinoid levels and brain function predict CBD efficacy. 
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5.0 Participant population  
 
5.1 Participant population  
The study population are 40 SCI patients with chronic below-level neuropathic pain (20 
complete and 20 incomplete SCI patients). Participants will be >18 years of age. 
 
5.2 Eligibility Criteria  
5.2.1 Inclusion Criteria  
Individuals eligible for the study must fulfil the following criteria:  


(a) SCI participants complete or incomplete determined using the ASIA scale; 
(b) Below-level neuropathic pain minimum 3 months duration; 
(c) Adult and provide informed consent; and 
(d) Proficient in English (must not require an English translator) 


5.2.2 Exclusion Criteria 
The following exclusion criteria will be applied:  


(a) Spinal cord injury in early stage of recovery (<12 months post-acute spinal cord injury or 
at the medical doctor’s discretion);  


(b) If on pain relieving medications must be on stable dose for at least 6 weeks prior to 
beginning our trial. This includes all prescription medications for pain including opioids 
or adjuvant pain medications such as Pregabalin, Amitriptyline and SSRIs. Paracetamol 
and over-the-counter NSAIDs (e.g., ibuprofen, aspirin, naproxen) within the 
recommended adult dosage permitted as needed. If there has been recent dose titration 
then we would wait for a stable 6-week period before entering the individual into the trial. 


(c) If on pain relieving medications, they must not be changed in dosage during the trial 
period;   


(d) Cannabis or any other drug or alcohol dependence, as per the International Statistical 
Classification of Diseases 10th Revision (ICD)-10 criteria or at a medical doctor’s 
discretion; 


(e) Reported use of cannabis within the past 3 months (or at the medical officer’s discretion); 
(f) Urine drug test positive for drugs (cannabis – THC only, meth/amphetamines, and cocaine) 


at each visit; 
(g) A history of (self-reported) allergic reaction (e.g. rhinitis, urticaria, contact dermatitis, 


anaphylaxis) to cannabis, cannabis products or cannabinoids; 
(h) A history of (self-reported) a clinically significant adverse response to CBD; 
(i) A history of moderate-to-severe hepatic impairment as determined by the medical doctor;  
(j) Use of medication(s) that may influence CBD metabolism (e.g. inducers or inhibitors of 


the CYP450 enzyme system) as determined by the medical doctor; 
(k) Unable to undergo MRI brain imaging as identified via 'NeuRA MRI Safety Screening 


Questionnaire' (Appendix 16); 
(l) A history of a major psychiatric disorder within the previous 12 months except for clinically 


managed anxiety and/or depression as determined via clinical interview using the 
Diagnostic and Statistical Manual of Mental Disorders (DSM)-V criteria or at the medical 
doctor’s discretion; 


(m) Current suicide ideation as determined via clinical interview with the medical doctor; 
(n) Pregnancy or lactation - women shall be advised to use reliable contraception for the 


duration of drug therapy and a urine pregnancy test will be performed where necessary; 
(o) Patients with quadriplegia secondary to cervical spine injury. 
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5.3 Participant Recruitment and Retention  
Advertisements 
Patients will be recruited from the general public. Recruitment advertisement will be displayed 
on social media (e.g., Twitter, Facebook, and Instagram) and in print form around the local 
Neuroscience Research Australia (NeuRA) clinic and University of Sydney areas (see 
Appendix 2). All advertisements or posters to be publicly displayed will have appropriate 
authorisation from the site/premises. Patient advocacy groups such as Spinal Cord Injury 
Australia (SCIA) and larger general practices will also be advised of the trial via a digital 
postcard advertisement and information sheet.  
 
Study webpage 
Adverts via social media and in print and any potential participants interested in the trial will 
be directed to a specific study webpage which provides concise information on the study as 
well as a short pre-screening questionnaire to assess initial eligibility (<5 min to complete). 
Please see document entitled, “SCICBD landing page script” for full script. By clicking ‘I 
Agree’, potential participants consent to completing the online screening questionnaire to 
determine their suitability for the trial. If eligible, participants will be asked to provide their 
name and contact details and will be told that a researcher will be in contact with them shortly. 
Data will be stored on a secure electronic data capture system, Research ToolsTM. Individuals 
may request to remove their personal information from the online database at any time by 
contacting the research team (researcher contact details provided on the webpage). 
 
Phone screening 
If deemed eligible via online pre-screening, a researcher will contact the potential participant 
to make a screening appointment with Dr Shetty (either in-person at NeuRA or via telehealth 
appointment) who will assess the volunteers eligibility to participate in the study.   
 
The following strategies will be used to maximise participant retention: 


a) Participants will receive a full financial reimbursement (AU$500; i.e., $100 per study 
visit) to recompense them for their time and other expenses associated with 
participation. If an individual discontinues their participation, they will be reimbursed 
for the components of the study that they completed. A follow-up session will take 
place over the phone and therefore no financial compensation will be provided;  


b) Trials will be scheduled well in advance;  
c) Participants will receive text messages, telephone calls and emails reminding them to 


attend their appointments; and  
d) Participants in need of parking will be provided access to the facility disability parking 


spaces.  
A low expected attrition rate of 0-10% is expected and participants who drop out will be 
replaced. 
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5.4 Participant Withdrawal  
Participants will be informed that they have the right to withdraw from the study at any time 
and that they are not obliged to state their reasons (see Participant Information and Consent 
Form (PICF) Appendix 1). Verbal consent to withdraw may be taken over the telephone by an 
investigator and participants will be asked to complete a Withdrawal of Consent form (see 
Withdrawal of Consent Form Appendix 19). If a participant fails to attend a research session 
or withdraws for personal reasons, attempts will be made (by the Principal Investigator) to 
determine whether their withdrawal was related to adverse events (bearing in mind that the 
participant is not obliged to state their reasons for withdrawal from the study). Participants with 
clinically significant abnormalities requiring discontinuation will be followed until recovery 
from the abnormality (see 9.0 Adverse Events and Serious Adverse Events). 
 
Prior to giving consent, participants will be made aware that: 1) they have the right to withdraw 
from this study at any time and will not be obliged to state their reasons, 2) their decision to 
withdraw will not affect their relationship with the University, 3) if they are to withdraw, they 
will be financially reimbursed for the components of the study that they have completed. There 
are no other specific consequences to withdrawing from this project. This information can be 
found in section 6 ‘Do I have to be in the study? Can I withdraw from the study once I've 
started?’ of the Participant Information and Consent Form in Documents. 
 
In addition, the Principal Investigator may withdraw a participant at any time for the following 
reasons:  


• If the participant meets an exclusion criterion (this may include newly developed, HREC-
approved criteria) that precludes further participation; 


• Significant non-compliance: defined as a participant failing to attend a scheduled visit after 
three attempts to reschedule, or failing to adhere to the pre-trial procedures (see 6.3.2 Pre-Trial 
Procedures) on two occasions; and 


• If any clinical adverse event (AE) or other medical condition arises such that continued 
participation in the study would not be in the best interest of the participant.  
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6.0 Study Procedures  
 
6.1 Type of Study  
This investigation is a randomised, double-blind, placebo-controlled, cross-over design.  
 
6.2 Participant Screening, Consent and Randomisation  
6.2.1 Telephone Screening  
Given that the MRI, EEG and blood samples require the participant to be physically present, 
participants will be informed of the importance of notifying the research team in advance of 
attending the MRI session if: 


• They are experiencing one or more symptoms suggestive of COVID-19 infection; 
• They have been in close contact with someone who is known to have contracted COVID-19. 


 
The above COVID-19 restrictions are subject to change depending on local area health advice. 
In the case of a significant outbreak within Sydney, all precautions will be taken to maintain 
the safety of the participant and community, including placing the trial on pause. Professor 
Henderson will ensure that appropriate follow-up with symptomatic participants is arranged. 
For more details refer to the studies COVID-19 Precautions and Procedures document 
(Appendix 18). 
 
Professor Shetty routinely assesses SCI patients at the SCI unit at POWH. In this trial, he will 
be in charge of ensuring volunteers from the general public meet the study requirements 
through an SCI assessment. If the volunteer is cleared to participate, the trial 
coordinator/researcher will outline the study procedure and the potential participant will be 
given a copy of the Participant Information Statement (PICF; Appendix 1) and MRI screening 
form (Appendix 16) during the screening session at NeuRA.  
 
Following this, a study appointment will be made if the participant is willing to be part of the 
study. Professor Henderson and members of his laboratory will conduct all the MRI, EEG, 
blood, questionnaire collection and sleep measures without Professor Shetty’s involvement. 
This will ensure Professor Shetty has no interaction with any potential participant, and 
therefore will maintain an “arm’s length” approach. 
 
6.2.2 Informed Consent and Eligibility Screening  
Following initial recruitment and patient assessment participants will complete a formal 
eligibility screen with the clinical trial coordinator and the medical doctor. Individuals will 
receive a PICF (Appendix 1) outlining the study procedures, commitments, and risks, which 
they would have additionally previously received via email. The researcher will also provide a 
detailed, verbal explanation of the study requirements and address any questions the volunteer 
has in relation to trial procedures. The participant will be given the opportunity to sign the PICF 
(Appendix 1), on which they will have the opportunity to consent individual components of 
the study, including receiving a lay summary of the results. An impartial witness will not be 
required, unless the participant specifically requests one. Documentation of the consent process 
for each participant will occur in line with the NHMRC guidelines and requirements. All signed 
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consent forms will be stored in a locked cabinet in the Neural Imaging Laboratory, Room 119, 
Level 1, M02F, BMC, University of Sydney. Once consent has been granted, eligibility will be 
assessed in accordance with the criteria presented above (see 5.2.1 ‘Inclusion Criteria’ and 
5.2.2 ‘Exclusion Criteria’) and the MRI Screening Form (Appendix 16).  
 
After consent, at the screening visit, a blood sample will be collected for safety/clinical 
purposes once prior to the start of each treatment arm, with the results of the safety bloods 
being available for medical review for Inclusion/Exclusion assessment. This will include full 
blood count (FBC), liver function tests (LFT) and a complete metabolic panel (CMP). These 
blood samples will be analysed at an appropriate pathology service. 
 
6.2.3 Randomisation of Participants 
Each participant will be allocated to treatment order (i.e. CBD-Placebo or Placebo-CBD) by 
an unblinded researcher using a pre-populated randomisation schedule. The schedule will 
include a list of 40 ‘treatment orders’ that will be randomly generated in to balanced blocks of 
four (i.e. in which each sequence appears twice). Randomisation will not be stratified. Each 
order will be linked to a randomisation code comprising of a two-digit number prefixed by the 
letter “R” (e.g. R01, R02, R03, etc.) and these codes will be assigned to participants in 
sequential order at the beginning of their first trial. Only the dispensing pharmacist and 
statistician performing the randomisation will be aware of the treatment order and neither will 
have any contact with participants. The randomisation schedule will be stored in POWH 
pharmacy (within the pharmacy order) and on an electronic password-protected file accessible 
only to the statistician.  
 
6.2.4 Replacement Participants  
Participants who have been randomised (i.e., allocated a randomisation code and a 
corresponding treatment) cannot be replaced, even if they have not received the treatment. A 
new randomisation code must be issued for each new participant.  
 
6.3 Study Design  
6.3.1 Study Overview  
Each participant will complete a series of questionnaires (15-30 minutes) prior to entering the 
MRI scanner. Within the MRI scanner individuals will be exposed to a noxious heat stimulus 
and a bolus injection of 5% saline solution to induce a painful experience. Following the MRI 
(45-60 minutes), patients will move to another room in which venous blood samples collection 
(10 minutes) and an EEG will be performed (30 minutes). Patients will then be instructed on 
the date they will return for following procedures and will be asked to complete a pain diary 
during this period, which they will have commenced 1-week prior in their screening session, 
as well as having work the GENEActiv sleep monitor for 7 consecutive days. They will be 
mailed another GENEActive to monitor their sleep in the last week of the trial before returning 
to NeuRA. The patient will then return for future exams as displayed in Figure 1. In between 
visits they will be asked to complete a pain diary once a day on every second day of the week 
(Monday, Wednesday, and Friday) in addition to taking their randomised medication once a 
day in the morning for that period. 
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6.3.2 Pre-Trial Procedures  
We ask participants to avoid changing the dosage of pain-related medications within the 6 
weeks prior to beginning our trial. This includes all prescription medications -opioids or 
adjuvant pain medications like Pregabalin, Amitriptyline etc. and excludes Panadol and over 
the counter NSAIDs (e.g., ibuprofen, aspirin, naproxen) within the recommended adult dosage. 
If there has been recent dose titration then we would wait till after 6 weeks to commence on 
the study. 
 
6.3.3 Experimental Procedures  
Upon attending the NeuRA clinic at an arranged time: 


• Physical distancing measures will be in place, with chairs seated 1.5m apart; 
• Alcohol Based Hand Sanitiser will be provided upon entering the room; 
• Rooms maximal capacity will be adhered to;  
• Facemasks will be worn at all times with the exception of participants inside the MRI scanner; 


and 
• Upon completion of the session each bed, chair and door handle will be wiped down with 


antibacterial wipes. 
 
Once consent has been granted, eligibility will be assessed in accordance with the criteria 
presented above (see 5.2.1 ‘Inclusion Criteria’ and 5.2.2 ‘Exclusion Criteria’). Participants 
will be instructed to commence their pain diary for the following 7-weeks, 3-times a week, 3-
times a day, and be asked to wear a sleep monitor (GENEActiv Original) for the next 7-days 
(Appendix 17). A follow up appointment will be made for the following week to commence 
study procedures. 
 
On their first full study appointment participants will complete: i) Neuropathic Pain 
questionnaire; ii) Brief Pain Inventory; iii) Pittsburgh Sleep Quality Index questionnaire; iv) 
DASS21; and v) General health questionnaire; vi) State-Trait Anxiety Inventory (STAI); vii) 
Douleur Neuropathique 4 Questions (DN4); viii) Pain Catastrophizing Scale (PCS) (Appendix 
4-12). Validated surveys will be administered in their original format and uploaded to the 
REDCapTM database, where they will also be completed by participants.  
 
Following the completion of the survey, participants will be screened by the radiographer, and 
asked to remove any at risk materials they may be wearing. Outside the MRI scanner room, 
with the participant sitting relaxed, we will place a thermode device on the right forearm which 
will heat up until they feel pain. The heat stimuli will last for 2-3 seconds and we will increase 
and decrease the intensity of heat from between 44-49°C. Subjects will be asked to rate the 
pain intensity on a scale of 0-10 with zero denoting “no pain at all” and 10 representing “the 
worst imaginable pain”. The temperature of the thermode is computer controlled and has an in-
built safety mechanism. We will then document the temperature that elicited a moderate pain 
intensity (between 4-6/10) and use this temperature for the 2 noxious stimulation scans 
performed inside the MRI scanner. 
 
Each participant will then be placed onto the MRI scanner bed in a separate room with the aid 
of a pat slide, if necessary. A registered nurse will be present if additional help with patient 
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transfer is needed. They will then be transferred to the MRI scanner bore. Numerous MRI scans 
will be completed covering the entire brain using a Philips Ingenia CX, digital 32 channel head 
coil: 


i) T1-anatomical (1 mm3 voxel); 
ii) Resting state fMRI (300 volumes, TR 2s, 2 mm3); 
iii) Arterial spin labelling scan (ASL; 3 mm3); 
iv) Diffusion tensor image set (DTI; diffusion times 17,30,42,55 ms, b2000, b4000, 30 and 


60 directions, 2 mm3); 
v) GABA-edited MEGA-PRESS method will be performed on the 30x30x30 mm voxel, 


on the left and right thalamus individually (TR 1800 ms; TE 68 ms; 2048 data points); 
vi) Two fMRI scans (180 volumes, TR2s, 2mm2). Immediately prior to these 2 fMRI 


scans, a fine plastic cannula (23 gauge), attached to a 2 ml syringe containing sterile 
hypertonic (5%) saline will be inserted into the central belly of the flexor carpi radialis 
muscle (FCR). A small MRI compatible thermode will also be placed on the skin over 
the right side of the individual’s lips. During the first fMRI scan a series of 8 brief 
noxious stimuli (12 seconds each) will be applied to elicit a pain intensity of 
approximately 5 out of 10. Immediately prior to the second fMRI scan a 0.5 ml bolus 
of hypertonic saline will be injected into the FCR to elicit a longer lasting (5-10 mins) 
moderate muscle pain. During this muscle pain the fMRI scan will be started and 
another series of 8 noxious heat stimuli will be applied to the lips to test endogenous 
analgesic ability. 


 
The participant will be removed from the scanner, be brought out of the scanner room and 
asked to return to their wheelchair. They will then be offered to rest for a few minutes prior to 
the blood and EEG collection. Once ready, participants will be accompanied to a clinical room 
at NeuRA. Participants will have their venous blood samples collected by a trained 
phlebotomist. Following blood collection, an EEG cap will be fitted, and EEG signals recorded 
continuously for 15 minutes with eyes closed. The researcher will ensure that mobile phones 
are placed into ‘Flight mode’ for the period of EEG collection. A researcher will always remain 
in the room with the participant while EEG measurements are being collected. Participants will 
also be asked if they would like to have their accompanying carer in the room with them; carers 
will be asked to remain still and quiet during the EEG collection. They will be sent the watch 
back to wear it for the last week of the 6-week trial period before returning to NeuRA. Please 
refer to the Data Collection (6.3.4) section for a comprehensive description of each assessment 
technique.  
 
At the conclusion of the first session, Dr Shetty will write a prescription to the participant for 
the study drug (CBD/placebo) (see ‘Study Drug Prescription’). The prescription will be 
presented to the POWH pharmacist(s) at the time of drug dispensing. The investigator will 
advise the patient to attend the POW pharmacy for the collection of the investigational product 
(i.e. 200 mg CBD isolate softgel capsules or matched placebo of MCT oil in a capsule from 
Bod Australia Limited). Participants will enter either the placebo or active arm of the trial. 
Participants will leave the NeuRA clinic approximately three hours after their arrival. 
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CBD or placebo doses are to be consumed daily in the morning. For both the placebo and active 
treatment arms, participants will consume one capsule in the morning on days 1, 2 and 3; two 
capsules in the mornings of days 4, 5 and 6; three capsules on the mornings of days 7, 8 and 9; 
and then 4 capsules on the mornings of each following day up to the total period of 6 weeks. 
During this 6-week period, participants will be asked to complete a pain diary entry once a day 
on every second weekday (Monday, Wednesday, Friday).  
 
Following this six-week period, participants will return to NeuRA for their first follow-up, 
undergoing the exact same procedure as for their first visit (questionnaires, MRI, EEG, bloods, 
sleep). Participants will then undergo a 4-week washout period and return once more to NeuRA 
for the same procedure as for their first and second visit. A week prior to the end of their 
washout they will be sent the sleep monitor to once more wear for 7-days and asked to 
commence the 7-week pain diary, 3-times a week, and 3-times a day. At the end of their third 
visit participants will crossover to the opposite trial arm (e.g., from CBD daily to placebo or 
from placebo to CBD) compared to before their washout period. They will take this crossover 
medication daily in the morning for the following 6 weeks using the same pattern as during the 
first arm of the trial, while continuing their pain diary on every second weekday (Monday, 
Wednesday, Friday). Finally, participants will return for their last data collection at week 18, 
undergoing the same process as their first visit. Their final follow-up visit will occur 4 weeks 
after this trial to ensure they are feeling healthy (Figure 1).  
 
A 4-week washout period was selected based on the pharmacokinetics of CBD. The 
pharmacokinetics of 100 mg/ml CBD have been well described with repeated 750-1500 mg 
doses (Taylor et al., 2018). CBD in this formulation reaches steady state after approximately 2 
days with moderate accumulation over time. The terminal elimination half-life is 
approximately 60 hours with effective half-life estimates ranging from 10-17 hours. This means 
that a 4-week washout is adequate to effectively clear the drug following repeated dosing. This 
is confirmed in recently conducted clinical trials by CI McGregor that have included crossover 
designs. 
 
Overall design: 
 
Week 1: Attend NeuRA for screening session. Start the 7-week pain diary (Monday, 
Wednesday, and Friday) and 7-day sleep monitoring one week prior to the start of Treatment 
Arm 1. 
 
Weeks 2-7: Week 2, day 1: attend NeuRA for a one-hour MRI scanning session, 30-minute 
EEG session and complete questionnaires outlined in Study 1 and blood sample. Participants 
randomly assigned to placebo or active arms and provided with six-week course of CBD or 
placebo.  
 
Week 7: Start sleep monitoring one week prior to the end of Treatment Arm 1 (week 7-8)  
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Week 8: Week 8, day 1: attend NeuRA for second MRI/EEG session, complete questionnaires 
and blood sample. 
 
Weeks 8-11: No treatment – 4-week washout. 
 
Week 11: Start the 7-week pain diary (Monday, Wednesday, and Friday) and 7-day sleep 
monitoring one week prior to the start of Treatment Arm 2 (week 11-12).  
 
Weeks 12-17: Week 10, day 1: attend NeuRA for third MRI/EEG session, complete 
questionnaires and blood sample. Participants cross-over to alternative study arm. Sleep 
monitoring on the last week of their treatment arm. 
 
Week 17: Start sleep monitoring one week prior to the end of Treatment Arm 2 (week 17-18)  
 
Week 18, day 1: Week 18, day 1: attend NeuRA for fourth MRI/EEG session, complete 
questionnaires and blood sample.  
 
Week 21: Participants contacted by phone following the 4-week washout period for a follow-
up. 
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Figure 1: Cannabidiol clinical trial design 
 


 
All MRI data will be initially uploaded to the NeuRA XNAT database and then uploaded onto 
the research data shared (RDS) network of the Neural Imaging Laboratory, Room 119, Level 
1, M02F, BMC, University of Sydney. All other raw data files (EEG, sleep data, questionnaire) 
will be stored on the RDS in the Neural Imaging Laboratory, Room 119, Level 1, M02F, BMC, 
University of Sydney. The de-identified data will be analysed on computers within this 
laboratory and the laboratory will always be locked with access to the building and floor 
restricted to personnel in the laboratory. All questionnaires will be stored and analysed on 
computers in M02F Rooms 119 only following their extraction from the REDcapTM database. 
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De-identified blood samples will be transferred to the laboratories of Dr Paul Austin and 
Associate Professor Keay: Rooms C503 and 507, Level 5, BMC (M02G), and the de-identified 
samples stored in -80℃ in Room C504. This laboratory is always locked and access to the 
building and floor restricted to personnel in the laboratory. 


 
6.4 Data Collection  
6.4.1 Magnetic resonance imaging (MRI) 
MRI scans covering the entire brain will be collected using a Philips Ingenia CX, digital 32 
channel head coil: i) T1-anatomical (1 mm3 voxel); ii) resting state fMRI (300 volumes, TR2s, 
2 mm3); iii) arterial spin labelling scan (ASL; 3 mm3); iv) diffusion tensor image set (DTI; 
diffusion times 17,30,42,55 ms, b2000, b4000, 30 and 60 directions, 2 mm3); v) GABA-edited 
MEGA-PRESS method will be performed on the 30x30x30 mm voxel, on the left and right 
thalamus individually (TR 1800 ms; TE 68 ms; 2048 data points); and vi) two fMRI scans (180 
volumes, TR2s, 2mm2). Prior to commencement of these two fMRI scans a fine plastic cannula 
(23 gauge), attached to a 2 ml syringe containing sterile hypertonic (5%) saline will be inserted 
into the central belly of the FCR. An MRI compatible thermode (Thermal Sensory Analyzer: 
TSA-II, Medoc) will also be placed on the skin of the right cheek. The first of these 2 fMRI 
scans will involve a series of 8 brief (12 seconds each) noxious heat stimuli applied to the 
cheek. This moderate pain temperature is maintained for 12 seconds and then returned to 32 
degrees over 2 seconds. This 16 second “on” period is followed by a 16 second “off” period 
during which the thermode is maintained at 32℃. This “on-off” pattern is then repeated 7 times 
for a total of 8 “on” and 8 “off” periods – the final “off” period being 30 volumes (total scan 
time: 360 seconds). Then immediately prior to starting the second fMRI scan, a 0.5 ml bolus 
of this hypertonic saline solution will be injected into the FCR to elicit 5-10 minutes of 
moderate muscle pain. The scan will be started and another series of 8 noxious heat stimuli 
will be delivered to the cheek identical to those during the first of these two fMRI scans. The 
change in pain during this second scan will assess an individual’s endogenous analgesic ability. 
Participants will be asked to rate the pain they experience on an MRI-compatible button box 
linked to a visual display. 
 
6.4.2 Electroencephalography (EEG) 
A 64-channel gel EEG cap (eegoTM amplifier EE-225, eemagine Medical Imaging Solutions 
GmbH, Gubener Str. 47, D-10243 Berlin, Germany) containing premeasured electrode sites 
according to the 10-20 system will be fitted to each participant’s head. Participants will be 
asked to brush/comb (provided they have hair) prior to the EEG to reduce the dead skin 
particles/dandruff, resulting in lower electrode impedances. The brush/comb and EEG will be 
cleaned in a disinfectant solution between participants. The scalp of the participant will be 
wiped with alcohol disinfectant wipes following brushing. The participants head will then be 
measured to ensure the correct cap size is fitted and that the position of the cap is centred. EEG 
data will be acquired in a quiet room for a 15-minute period with the subject relaxed and their 
eyes closed. EEG recording will sample at a rate of 1000 Hz and a band filter of full-band 
(0.01-100 Hz) FFT.  
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6.4.3 Venous Blood Sampling 
Blood sampling will be performed following the MRI and prior to the EEG within the same 
room as the EEG. A 20 ml blood sample will be collected from the median cubital vein by a 
trained phlebotomist. When blood is collected, it will be instantly deidentified into subject 
coded tubes. Immediately following blood collection 5 ml will be transferred to 10 x 1.5 ml 
tubes, 0.5 ml in each, that contain 0.7 ml of proteomic stabliser buffer (Smart Tube Inc, CA, 
USA), and mixed by inversion. Samples will then be incubated in proteomic stabliser buffer at 
room temperture for 10 minutes, before being transferred to a -80oC freezer. Another 5 ml of 
the blood sample will be left at room temperature for 15 minutes and allowed to clot, before 
being centrifuged at 2,000 × g for 10 minutes. Serum will then be transferred to 10 x 0.5 ml 
tubes before being transferred to a -80oC freezer. An additional 5 ml of blood will be collected 
in an EDTA tube to prevent clotting, and stored for lipidome analysis. The final 5 ml of blood 
will be collected in an EDTA tube to prevent clotting, and immediately stored at -80oC for later 
DNA extraction and genomic analysis. 
 
Blood samples (15 ml) will be transferred to the laboratory of Dr Austin in the BMC for 
peripheral immune marker and endocannabinoid level analysis. Mass cytometry staining of 
peripheral blood mononuclear cells using a panel of 38 antibody markers will be undertaken 
according to the previously published methods (Russo et al., 2019). Briefly, red blood cells 
will be lysed before surface antibody staining with immune cell phenotype markers (e.g., CD4, 
CD8 etc), followed by permeabilization and antibody staining for cytoplasmic markers (e.g., 
FoxP3, T-bet), and lastly methanol treatment followed by antibody staining for nuclear markers 
(e.g., phospho-NFkB, phospho-STAT1). Stained cells will be acquired using a mass cytometer 
located at Sydney Cytometry. Analysis will be performed using a combination of manual 
gating and unsupervised clustering algorithms (e.g., tSNE, and FlowSOM). Serum will be 
analysed for a panel of 14 cytokines, including TNF, IFNg, IL-1b, IL-6, as well as major KYN 
pathway metabolites, including tryptophan, KYN, quinolinic acid and kynurenic acid 
according to the previously published methods (Russo et al., 2020). Additionally, 
endocannabinoids and related lipids (collectively termed the wider 'lipidome'), along with 
inflammatory markers, will be measured in plasma using high-resolution ion-mobility mass 
spectrometry. The analysis is conducted in an untargeted manner, enabling collection of 
quantitative or semi-quantitative data on a wide range of compounds. The resultant data will 
be statistically analysed (primarily via principal component analysis) to reveal global 
relationships between study conditions/interventions/independent variables and the lipidome 
and inflammatory markers.  
 
Blood samples (5 ml) will be transferred to the laboratory of Associate Professor Keay in the 
BMC for genomic DNA extraction. Genomic DNA will be extracted from whole blood using 
standard techniques (Psifidi et al., 2015), and FAAH genotyping will be performed at the BMC 
using the Fluidigm platform. Three FAAH (Pro129Thr -C385A, rs324420) SNPs (rs324420, 
rs3766246 and rs4660928) will be assessed and their relationships with on-going pain, 
endogenous analgesic ability and CBD efficacy determined. The genomic DNA will be used 
only to evaluate the presence of a known and common polymorphism of the gene encoding 
FAAH protein, which is present in approximately 40% of people of either European or African 
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descent. This polymorphism is therefore common and confers no confirmed significant impacts 
on individuals or their families. 
 
6.4.4 Sleep Quality 
Participants will be asked to wear a sleep monitoring watch (GENEActive Original Watch) for 
7-days prior to the start and the end of each treatment arm (4 weeks in total). The GENEActiv 
watch is a small watch device that weighs only 16 grams and can be worn on the individual’s 
preferred wrist. This device will provide us with a 7-day snapshot of movement, temperature 
chart and the individual’s sleep pattern. Participants will be given the watch on their screening 
visit to NeuRA. They will be given another watch via mail to wear in the final week of their 6-
week treatment period. Participants will be given details about the device and its function as 
well as a form to outline any period of time in which the watch was taken off for any reason. 
The information from the watches will be uploaded onto the RDS network of the Neural 
Imaging Laboratory and data will be extracted and analysed by Cicada Version 0.1.5 (beta) 
Software (Rick Wassing, rick.wassing@sydney.edu.au, Woolcock Institute of Medical 
Research,University of Sydney, Australia). Relationships between sleep measure, peripheral 
immune markers and brain structure and function will be determined. 
 
6.4.5 Pain diary 
Individual pain diaries will indicate the intensity of their on-going pain over the period of the 
study. The 7-week pain diary (1 week prior to and 6 weeks during) during either CBD or 
placebo administration is designed to monitor pain changes over a longer time period, and 
therefore, the individual is asked to rate their pain three times (7am, 1pm, and 6pm) a day at 
the same time each day on alternate weekdays (Monday, Wednesday and Friday). This is to 
reduce the burden on the participant over the trial period and increase compliance. The diary 
will be completed online using the electronic data capture system REDCapTM three-times a 
day, and email reminders will be sent out on the days in which the diary has to be completed. 
Pain ratings will be from 0-10 (no pain to worst pain imaginable). 
 
6.4.6 Neuropathic Pain questionnaire 
The form allows a mechanisms-based assessment of chronic pain, with a measure of various 
phenomena underlying chronic pain. This 12-item Neuropathic Pain Questionnaire (NPQ) 
allows for the quantitative measure for the descriptors important in the diagnosis and 
assessment of neuropathic pain and will therefore be beneficial in monitoring treatment and 
outcome measure (Krause and Backonja, 2003). The questionnaire will be completed online 
using the electronic data capture system REDCapTM. 
 
6.4.7 Brief Pain Inventory questionnaire (short version) 
The form allows participants to rate the severity of their pain and the degree to which their pain 
interferes with common dimensions of feeling and function. The form has: 


1)  a four-pain severity item list and seven-pain interference items rated on a 0-10 scale; 
2) a question about the percentage of pain relief provided by pain treatments or medications being 


taken; and  
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3) a body diagram which allows to shade areas in which pain is felt and cross on the region in 
which it hurts the most.  


The questionnaire will be completed online using the electronic data capture system 
REDCapTM. 
 
6.4.8 Pittsburgh Sleep Quality Index questionnaire 
The form allows us to gauge a general idea of the sleep quality and patterns during the previous 
month. The form contains seven components: 


1) Subjective sleep quality (question 9); 
2) Sleep latency (questions 2 & 5a); 
3) Sleep duration (question 4); 
4) Habitual sleep efficiency (question 1, 3, and 4); 
5) Sleep disturbances (questions 5b-j); 
6) Use of sleep-promoting medications (question 6); 
7) Daytime dysfunction (question 7 and 8). 


The questionnaire will be completed online using the electronic data capture system 
REDCapTM. 
 
6.4.9 DASS21 questionnaire 
The depression anxiety stress scales (DASS) form is used to assess the negative emotional 
states of: 


1) Depression: dysphoria, hopelessness, devaluation of life, self-deprecation, lack of 
interest/involvement, anhedonia, and inertia; 


2) Anxiety: autonomic arousal, skeletal muscle effects, situational anxiety, and subjective 
experience of anxious affect; and 


3) Stress: sensitivity to levels of chronic non-specific arousal such as difficulty relaxing, nervous 
arousal, and being easily upset/agitated, irritable/over-relative and impatient.  


Each of the 3 (depression, anxiety and stress) DASS scales contains 14 items, subdivided into 
subscales of 2-5 items with similar content. Subjects are asked to rate on a 4-point scale the 
extent to which they experience each state over the past week. The questionnaire will be 
completed online using the electronic data capture system REDCapTM. 
 
6.4.10 General health questionnaire  
The form asks participants about general information relating to their pain condition. Seven 
questions addressing age of pain onset, medication taken for pain relief or other reasons, pain 
at moment prior to scan, any pain the day of the scan, medications taken the day of the scan 
and location of pain on body. This information will give a general understanding of the features 
of the individual’s pain condition. The questionnaire will be completed online using the 
electronic data capture system REDCapTM. 
 


6.4.11 Douleur Neuropathique 4 (DN4) questionnaire  
The form is used to estimate the probability of neuropathic pain, asking participants to answer 
four yes/no question sections. The sections concentrate on the quality of the pain at rest and 
with examination. These can be used to score allodynia and hypoesthesia following central and 
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peripheral neurological lesions, and to confirm the neuropathic origin of the pain. The 
questionnaire will be completed online using the electronic data capture system REDCapTM.  
  
6.4.12 State-Trait Anxiety Inventory (STAI)  
The form allows participants to self-report the presence of anxiety at the time of scanning, and 
a generalised propensity to be anxious. There are two subscales with 20 items each, the State 
Anxiety Scales (S-Anxiety) which evaluates the current state of anxiety and the Trait Anxiety 
Scale (T-Anxiety) which evaluates the relatively stable aspects of calmness, confidence, and 
security. Ratings for the S-Anxiety are as follows: 1) Not at all, 2) somewhat, 3) moderately 
so, and 4) very much so. T-Anxiety are rated as: 1) Almost never, 2) sometimes, 3) often, and 
4) almost always. Therefore, these items will allow us to understand the anxiety of the 
individual at the time of the scan and in general. The questionnaire will be completed online 
using the electronic data capture system REDCapTM.  
  
6.4.13 Pain Catastrophising Scale (PCS)  
The form allows participants to report the impact of their pain through three main items: 
magnification (i.e. “I worry that something serious may happen”), rumination (i.e. “I can’t stop 
thinking about how much it hurts”), and helplessness (i.e. “There is nothing I can do to reduce 
the intensity of the pain”). These three items are rated on a five-point scale with the end points 
(0) not at all and (4) all the time, with a total of six questions on helplessness, three on 
magnification, and four on rumination. The questionnaire will be completed online using the 
electronic data capture system REDCapTM.  
 
 
6.5 Primary and Secondary Outcome Measures  
6.5.1 Primary Outcome Measure  
Determine the effect of CBD administration on the intensity of on-going pain as measured on 
a Visual Analogue Scale throughout the trial.   
6.5.2 Secondary Outcome Measure 
The secondary outcome measures in this investigation will be as follows:  


(a) Physiological outcome:  
o Diffusivity markers of astrogliosis; 
o Resting infra-slow oscillations in the ascending pain pathway; 
o Thalamic blood flow to control levels; 
o Thalamocortical rhythm power; and 
o Profile of sleep quality as perceived and measured. 


(b) Psychological outcomes:  
o Weekly pain experience; 
o Monthly pain experience; and 
o Profile of depression, anxiety and stress. 


(c) Plasma concentration of: 
o Inflammatory markers; 
o Endocannabinoids and related lipids; and 
o FAAH genotype 


Endogenous analgesic ability will be determined by observing changes in pain rating during 
noxious heat stimulation of the face and noxious saline injection in the forearm.   







SCICBD trial   Version 4.0; April 2022 


34 
 


 
6.6 Duration of Subject Participation  
All participants will visit the clinical site on five separate occasions to complete screening and 
experimental trials, and these periods of testing will be divided into two treatments. The first 
treatment (randomised CBD or placebo) will be given following the second visit, with a six-
week course prior to the third visit. The second treatment (crossover) will be given on the fourth 
visit following a 4-week washout period, and this will be followed by a fifth visit after six 
weeks. All participants will be followed-up for adverse events two days after the completion 
of their final research session (via telephone). Individuals will also be instructed to contact a 
member of the research team if they experience any drug-related side effects within this period 
(see PICF in Appendix 1). 
 
6.7 Discontinuation of the Intervention  
This study may be discontinued at any time on the advice of the Principal Investigator and/or 
medical officer based on new information regarding the safety of CBD. This study may also 
be terminated if progress is unsatisfactory. In case of premature termination or suspension of 
the trial, the investigators must contact all affected participants within a reasonable time frame 
to inform them of the termination of their involvement in the study and ensure they receive 
appropriate care. The relevant regulatory authorities, trial sponsor and ethics committee will 
also be informed. 
 
6.8 Trial Monitoring  
The trial will comply with University of Sydney’s quality assurance system and applicable 
University of Sydney Clinical Trial Policy and Clinical Trial Procedures. Specific adverse 
events (AE) monitoring and data monitoring procedures are described in section 9.0 ‘Adverse 
Events and Serious Adverse Events’ and 10.0 ‘Data Management’ of the current protocol. In 
addition, the research team will complete quarterly (i.e. three-monthly) trial reviews (see 
Quarterly Study Progress report, Appendix 13). Factors such as the trial recruitment rate, 
attrition rate, number and severity of AEs, drug supplies (e.g. expiration date, quantity 
remaining), and budget status will be reviewed, and appropriate strategies put in place to 
address any issues identified.  
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7.0 Study Treatments 
 
7.1 Study Treatments  
7.1.1 Description  


The investigational product (IP), Bod Australia Limited Bod ECS100, is a pure CBD product 
that is manufactured and finished by Gelpell AG (Kirchbergerstrasse 10 CH-9534 Gähwil, 
Swizerland), the 99% Pure Crystalline CBD Isolate solution is manufactured under cGMP and 
supplied in bulk for encapsulating as finished goods from Linnea SA (Via Cantonale, CH-6595 
Riazzino (TI), Swizzerland). It is of herbal origin, (-)-CBD, and is a naturally formed isomer. 
The origin of the CBD comes from raw extracts from the Cannabis Sativa plant. Cannabinoids 
are isolated from the homogenized dried plant material using two repeated extractions with 
ethanol.  


The investigational product, Bod ECS100, is a highly purified formulation of cannabidiol 
(CBD) in the format of softgel. CBD is the only active ingredient in this product.  


The studies placebo will also be provided by Bod Australia Limited, it is a MCT oil capsule. 
Both IP and placebo will be dispensed directedly to the trial’s designated pharmacy. 


 
7.1.2 Dosage and Route of Administration  
A systematic review of potential side effects in humans found that CBD was well tolerated 
across a wide dose range, up to 1500 mg/day (orally), with no reported psychomotor slowing, 
negative mood effects, or vital sign abnormalities (Bergamaschi et al., 2011). Doses between 
200 and 800 mg/day have been found effective and well tolerated in previous RCTs 
(Bergamaschi et al., 2011; Leweke et al., 2012; Blessing et al., 2015).  


The current study will administer CBD on a fixed schedule over 6 weeks, with one crossover, 
and a 4-week wash-out period. Dosing will commence at 200 mg/day for the first four days, 
400 mg/day from day five to eight, 600 mg/day from day nine to 12, 800 mg/day on days 13 
and 14, and from the start of the third week (day 15) till the end of week 6 participants will be 
asked to take a maximum dose of 800 mg/day. This dose was chosen based on a previous 
clinical trial of CBD in patients with treatment-resistant anxiety in young people which showed 
that 800 mg CBD per day was well-tolerated, induced significant anxiolytic effects and did not 
significantly affect hepatic or cardiac functions. Results show that >600mg CBD is necessary 
to obtain clear effects on anxiety (Berger et al., under review). 


CBD has very low bioavailability orally. Continual extraction of CBD with natural lipid-
metabolites and micro-encapsulation technology, preserves and enhances the stability of CBD 
to enhance absorption, increase receptor binding, and optimises the pharmacokinetic profile.  


The distribution of CBD is governed by its high lipophilicity (ability of a chemical compound 
to dissolve in fats, oils, or lipids). A high volume of distribution ~30 L/kg (Agurell et al., 
1986) has been estimated, with rapid distribution in the brain, adipose tissue, and other 
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organs. CBD is also highly protein bound, and ~10% is bound to circulating red blood cells. 
Preferential distribution to fat raises the possibility of accumulation of depot in chronic 
administration, especially in patients with high levels of body fat (Devinsky et al., 2014). 


Millar and colleagues (2018) stated that “the mean half-life (t1/2) of CBD was reported as 1.1 
and 2.4 h following nebuliser and aerosol administration (20 mg) (Guy and Flint, 2004), 1.09 
and 1.97 h following single oral administration (10 and 20 mg) (Guy and Flint, 2004; Guy 
and Robson, 2004), 2.95 and 3.21 h following 10 mg oral lipid capsules (Atsmon et al., 
2018b, 2018a), between 1.44 and 10.86 h after oromucosal spray administration (5–20 mg) 
(Atsmon et al., 2018b; Guy and Robson, 2004; Sellers et al., 2013; C. Stott et al., 2013), 24 h 
after i.v. infusion, 31 h after smoking (Ohlsson et al., 1986), and 2–5 days after chronic oral 
administration (Consroe et al., 1991). The Bod study (Hosseini, McLachlan & Lickliter, 
2021) found a mean terminal half-life for CBD of 68.40 hour (2.85 days). 


Millar et al. (2018) also stated that “plasma apparent clearance, CL/F (L/h) has been reported 
to range from 2,546 to 4,741 (L/h) in a fasted stated following 10 mg CBD administered via 
oromucosal spray (C. Stott et al., 2013; C. G. Stott et al., 2013a). This value decreases to 533 
following the same concentration in a fed state (C. G. Stott et al., 2013b). A plasma apparent 
clearance of 3,252 and 3,783 L/h was reported following 5 and 20 mg single doses of CBD via 
oromucosal spray (C. G. Stott et al., 2013a). Ohlsson and colleagues (1986) reported plasma 
apparent clearance as 74.4 L/h following i.v. injection. 


 
7.2 Product Acquisition and Accountability  
The raw CBD is processed under GMP conditions. The CBD isolate is free from ∆9THC. Once 
manufactured, these capsules are bottled and labelled by iX Syrinx, imported and supplied by 
Bod Australia Limited.  
 
The reporting level for impurities in the CBD is 0.0025%. The concentration of ∆9THC from 
batch-to-batch is below 0.005%. As such, the drug substance is practically free from ∆9THC. 
No residual solvents are left in the finished product.  
 
The substance is tested for the following residual solvents: 1,1,1-Trichloroethane, 1,1-
Dichloroethene, 1,2-Dichloroethane, Benzene, Carbon Tetrachloride,1,2-Dimethoxyethane, 
1,4-Dioxane, Acetonitrile, Chlorobenzene, Chloroform,1,2 Dichloroethene, Cumene, 
Cyclohexane, Methanol, Methylbutylketone, Methylcyclohexane, Methylene Chloride, n 
Hexane, Nitromethane, Pyridine, Tetrahydrofuran, Tetralin, Toluene, Trichloroethylene, 
Xylenes(O,M,P + EB), 1-Butanol, 1-Pentanol, 1-Propanol, 2-Butanol, Methylethylketone, 3-
Methyl-1-butanol, Acetic Acid Butyl Ester, Acetone,Anisole,Diethyl Ether, Ethanol, Ethyl 
Acetate, Ethyl Formate, 2-Methyl-1-propanol, Isobutyl Acetate, 2-Propanol, Isopropyl 
Acetate, Methyl Acetate, Methylisobutylketone, tert-Butylmethyl Ether, n-Heptane, n-Pentane, 
Propyl Acetate. No solvent residues are detectable. 
 
The softgels are manufactured through a series of proprietary steps that have been validated 
and performed in accordance to cGMP standards.  
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The investigational product (IP), Bod Australia Limited Bod ECS100, is a pure CBD product 
that is manufactured and finished by Gelpell AG (Kirchbergerstrasse 10 CH-9534 Gähwil, 
Swizerland), the 99% Pure Crystalline CBD Isolate solution is manufactured under cGMP 
and supplied in bulk for encapsulating as finished goods from Linnea SA (Via Cantonale, 
CH-6595 Riazzino (TI), Swizzerland). 
 
The softgels are bottled in shrink seal protected caps. The softgels will be bottled and supplied 
by IP already pre-labelled and blinded from iX Syrinx, ready to be dispensed as per the doctor’s 
script, then sent to POWH pharmacy. A randomisation schedule will be given to iX Syrinx for 
bottle labelling.  
 
The drug will be sent to the dispensing pharmacy (POWH pharmacy) blinded (i.e., labelled as 
per the randomisation schedule). Neither the pharmacist, the researchers, or the patient will 
know which order of treatment each bottle contains. All the pharmacist has to do is check the 
doctor’s script and dispense the correct randomisation code (e.g., R01-1 i.e., patient ID 1 and 
treatment arm 1). 
 
The Investigational product labels will include:  


1. The randomisation number; 
2. The treatment code (e.g. ‘A’ or ‘B’ to indicate ‘active’ or ‘placebo’); 
3. The name of the Sponsor and the Principal Investigator; 
4. The pharmaceutical dosage form, route of administration and quantity of dosage units 


supplied; 
5. The product batch number; 
6. Directions for use; 
7. The words: “For Clinical Trial Use Only”; 
8. A trial reference code; 
9. The storage conditions; 
10. The period of use (e.g. use by, expiry or retest dates); 
11. The words: “Keep Out of Reach of Children” and; 
12. The words: “Prescription Only Medicine”.  


 
7.4 Product Dispensing and Administration 
The study drug will be prescribed, dispensed, and administered to participants in accordance 
with the procedures outlined in the document ‘Standard Operating Procedure (SOP): 
Prescribing, Dispensing and Administering S4 Cannabidiol’. Briefly, a medical practitioner or 
registered pharmacist in the POWH will dispense either CBD or placebo which will be labelled 
with the same information as the original product bottle (Appendix 14), except the ‘Treatment 
Code’ (i.e., ‘A’ or ‘B’) will be replaced with the ‘Trial Number’, and the ‘Batch Number’ and 
‘Retest Date’, which could potentially identify the treatments, will be omitted to the study 
participant. The dispensing medical practitioner or registered pharmacist will then sign and 
date the Master Investigational Product Log, Individual Participant Investigational Product Log 
and Outgoing Investigational Product Log (as applicable). Participants will be instructed to 
orally ingest the investigational product as follows: commence at 200 mg/day for the first four 
days, 400 mg/day from day five to eight, 600 mg/day from day nine to 12, 800 mg/day on days 
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13 and 14, and from the start of the third week (day 15) till the end of week 6 participants will 
be asked to take a maximum dose of 800 mg/day.  
 
7.5 Post-Trial Access to Cannabidiol (CBD) 
Following the trials completion participants who wish to continue with CBD will be advised 
to contact their primary health care provider. 
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8.0 Risk-Benefit Assessment 
 
8.1 Potential Risk 
8.1.1 Potential Side Effects of Cannabidiol (CBD)  
CBD given alone is non-intoxicating and has no addiction or dependence liability (Chesney et 
al., 2020) and the TGA has recently rescheduled CBD products containing less than 150 mg 
CBD and < 1% THC to allow future over-the-counter (OTC) access. Several Phase 1 and Phase 
2 studies have recently been conducted involving CBD formulations and the safety of CBD 
even with high repeated dosing is well-documented in both healthy volunteers and patients 
(Pauli et al., 2020). CBD is currently prescribed to many patients in Australia under the Special 
Access Scheme Category B (SAS-B) for unregistered medicines and is being used without 
incident at doses up to 1500 mg/day in other clinical trials conducted by the Lambert Initiative 
(e.g., ACTRN12619001552178). Furthermore, Taylor and colleagues (Taylor et al., 2018) 
recently demonstrated that acute doses up to 6000 mg (and chronic doses up to 1500 mg·d-1) 
were safe and well tolerated. 
 
The proposed dose regime, 200 mg titrated up to 800 mg over 2 weeks, with 800 mg 
administered for five weeks, is taken from our recently completed clinical trial of CBD 
treatment of youth anxiety where it proved safe and highly effective 
(ACTRN12617000825358). The 800 mg dose produces steady state plasma concentrations of 
around 80 ng/ml CBD and dosing of around 300-1500 mg CBD has been commonly used in 
other recent trials of CBD (Pauli et al., 2020). There is some evidence for pharmacokinetic 
interactions between CBD and other medications, particularly those involving CYP3A4 and 
CYP2C19 metabolism, but the clinical significance of such interactions is unclear. There are 
now many chronic pain patients in Australia using CBD products under the SAS-B scheme 
without any notable TGA adverse reaction data emerging (Henderson et al., in press). High 
dose CBD increased therapeutic concentrations of clobazam and its primary metabolite in 
recent paediatric epilepsy trials, but this has not prevented widespread use of CBD in children 
with epilepsy. There is no requirement that patients should withdraw from their current 
medications in our proposed study and a slow upwards titration of CBD from 200 mg to 800 
mg over two weeks will provide safety and the scope to monitor for any unexpected drug 
interactions, though these are not expected. The most common side-effects of CBD are 
diarrhoea, somnolence, decreased appetite, and fatigue which are mainly evident when other 
medications were co-administered (Iffland and Grotenhermen, 2017). 
 
Possible CBD side-effects are as follows: sleepiness, decreased appetite, diarrhoea, elevated 
liver enzymes, feeling very tired/weak, rash, sleep problems and infections (GW 
Pharmaceuticals, 2018). In high doses, CBD may also cause liver problems which could result 
in loss of appetite, nausea and vomiting, fever or feeling unwell, unusual tiredness, jaundice, 
itching, unusual darkening of the urine and discomfort in the right upper abdomen (GW 
Pharmaceuticals, 2018). However, Taylor and colleagues (Taylor et al., 2019) recently reported 
that CBD (200 mg) administered to participants with mild to moderate hepatic impairment was 
safe and well tolerated. 
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8.1.2 Venepuncture 
The potential complications of venepuncture include bruising, local infection, phlebitis and 
injury to the structures near the vein. All of these complications are uncommon. To minimise 
risk, blood samples will be collected by an experienced phlebotomist in accordance with the 
World Health Organization Guidelines on Drawing Blood (World_Health_Organization, 
2010). Participants may experience some discomfort at the site where the venous cannula is 
inserted (or venepunctures are performed). 
Fainting can also occur with venous blood draws. Participants who have a history of fainting 
will be placed in a supine position; the remainder will be seated in a standard blood collection 
chair throughout the procedure (unless they indicate a preference to lie down). In the event of 
a fainting, the blood draw will be discontinued, and the participant placed in a supine position 
until they no longer feel dizzy or faint. 


• When drawing blood, the phlebotomist will wear fitted, non-sterile gloves and will carry out 
hand hygiene before and after each procedure.  


• The sample will be drawn in a dedicated location that ensures participant comfort and privacy.  
• To reduce the risk of environmental contamination with pathogens, the counter, work surfaces 


and chair will be cleaned with disinfectant.  
• The phlebotomist will also explain the procedure in simple terms to each participant and gain 


verbal consent prior to any samples being collected.  
• To minimise the risk of accidental injury and blood exposure, the phlebotomist will use safety 


(i.e., engineered) devices such as retractable needles and plastic vacutainers. They will also 
avoid recapping needles and dispose of all sharps into a safety container immediately after use.  


• Participants will be instructed to contact a member of the research team in the event that they 
experience any pain or discomfort following the procedure (see Appendix 1).  
 


8.1.3 Saline injections & thermode application 
A phlebotomist will prepare and inject the 5% saline solution into the central belly of the FCR 
muscle. This 0.5 ml injection and the thermode are designed to induce a noxious experience 
without causing long term tissue damage. Participants will experience temporary discomfort at 
the site of thermode placement while the saline injection will cause a discomfort for up to 10-
15 minutes. There is a risk of minor redness which may last a few hours. Thermode application 
will occur once during the functional MRI scan collection followed by both thermode 
application and saline injection. We have been using these techniques for more than 20 years 
without incident. 
 
8.1.4 MRI 
Research involving Magnetic Resonance Imaging (MRI) at 3T presents unique hazards to both 
research participants and individuals working within the Magnetic Resonance (MR) facility. 
The potential for serious injury is therefore an ever-present danger. The scanner room (Zone 
4) and control room (Zone 3) within the facility are environments that many people do not 
routinely experience. It comes with risks inherent to working with high field magnets. As the 
MR scanner is a superconducting magnet, the MRI scanner’s magnetic field is always on and 
no person is allowed into the scanner room (Zone 4) without completing a screening form and 
obtaining the permission of the radiographer or suitable accredited person.  This means that 
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procedures need to be implemented to restrict access to various areas of the facility. These 
procedures encompass both the 4-zone design of the facility and the assignation of varying 
levels of access and restrictions assigned to people entering the facility. All investigators 
involved in the running of this study have/will undergo training to understand these risks and 
how to adjust their behaviour to ensure a safe working environment. 
 
Depending on an individual’s safety training, all people entering the facility will be considered 
to be one of five categories with varying restrictions on the areas of the Facility that they can 
access and the roles that they can perform: 


• MRI radiographer (Level 3): The MR radiographer will have achieved extensive training in 
MR safety, volunteer screening, equipment training, emergency procedures, scanner operation 
and basic level cardiac support. MR radiographers have unsupervised access to all zones within 
the MR unit. 


• Non-radiography MRI facility staff (Level 2): Any person who has undergone more training 
in volunteer / participant safety screening, equipment usage (excluding operation of the 
scanner) and emergency procedures. With the permission of the MR system operator, non-
radiography MRI facility staff will be able to accompany volunteers into Zone 4, can position 
the participant (including positioning the coils and other equipment), can operate the scanner 
table controls, and can assist in emergencies. 


• Researchers (Level 1): Any person working in the MRI facility who has passed safety and 
equipment training to ensure safe practices during 3 research related activities within Zones 1 
– 4. These individuals can enter Zones 1 – 3 unescorted but cannot enter Zone 4 or escort 
volunteers or visitors into Zone 4 without the explicit direction and supervision of an MRI 
radiographer.  


• Research participants: Any person who provides informed, written consent to participate in 
approved research protocols including the MRI Safety Screening Questionnaire for Research 
Participants (Appendix 16). This category also includes individuals who volunteer for the 
purpose of testing scanner protocols or equipment. Such individuals are required to complete a 
Facility waiver form and are not allowed into Zone 3 without the supervision of a Level 2 or 
Level 3 person. 


• Non-participants (includes accompanying persons, visitors): Any person who has no or 
minimal training in MR safety and/or is not participating in any research related activities. 
These individuals are not allowed into Zones 3 or 4 without the supervision of an MRI 
radiographer or Non-radiography MRI facility staff. Where a member of a participant’s family 
wishes to accompany the person being imaged into Zone 4, they must complete the Other 
Persons / Individual MRI Screening Form and must be assessed by the MR radiographer. The 
accredited person must discuss with that person the safety issues related to the MRI 
environment and examination. 


All individuals MUST complete the safety screening form and have it checked by the MRI 
radiographer before entering Zone 4. 
 
8.1.5 EEG 
There are no known side effects from the use of EEG equipment (Medical Device Class 1). To 
avoid any possible malfunctions, only researchers who have read the eego™ amplifier User 
Manual will use the EEG and the EEG will be switched off when not in use, with the rooms 
being locked when not in use. No additional accessories (i.e. hair clips) will be allowed on the 
head while the cap is being used. The EEG will be taken in a room far from the MRI scanner 
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to avoid any disturbance in the measurements and cell phones will be switched to airplane 
mode during the recording to avoid radiofrequency disturbance.  
 
8.1.6 Other Risks 
In addition to the risks or discomforts listed above, there may be other known and unknown 
risks that are not disclosed here; participants will be encouraged to talk to an onsite doctor if 
they would like more information. Participants have a right to take legal action to obtain 
compensation for any injuries or complications resulting from the study. Compensation may 
be available if their injury or complication is sufficiently serious and is caused by unsafe drugs 
or equipment, or by the negligence of one of the parties involved in the study (for example, the 
researcher or the treating doctor). Participants do not give up any legal rights to compensation 
by participating in this study. 
 
8.2 Potential Benefits 
We cannot guarantee that participants will benefit directly from this clinical trial, other than by 
learning about and contributing to important research through their involvement. However, the 
results of this investigation will provide insight to the effects of CBD on chronic pain and 
general health. In the future, this evidence may assist to improve chronic pain prescription 
practices and thus, treatment outcomes, in this chronic disease population. 
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9.0 Adverse events and serious adverse events 
 
9.1 Definitions  
Adverse event reporting will meet the requirements of the National Health and Medical 
Research Council, Australian Health Ethics Committee (AHEC) Position Statement 
“Monitoring and reporting of safety for clinical trials involving therapeutic products” (May 
2009; 
http://www.nhmrc.gov.au/health_ethics/hrecs/reference/files/090609_nhmrc_position_statem
ent.pdf) 
 
9.1.1 Adverse Events (AEs) and Unexpected Adverse Drug Reactions (UADR) 
Any untoward medical occurrence in a patient or clinical investigation participant administered 
a pharmaceutical product and that does not necessarily have a causal relationship with this 
treatment. 


• An Adverse Events (AE) can be any unfavourable and unintended sign (including an abnormal 
laboratory finding), symptom, or disease temporally associated with the use of a medicinal 
(investigational) product, whether or not related to the medicinal (investigational) product. 


• An Unexpected Adverse Drug Reactions (UADR) is an adverse reaction, the nature or severity 
of which is not consistent with the applicable scientific information 
 


9.1.2 Serious Adverse Events (SAEs) and Serious Unexpected Adverse Drug Reactions (SUADRs) 
Any event that suggests a significant hazard, contraindication, side effect, or precaution, 
whether or not it is considered to be associated with the trial product. A Serious Adverse Events 
(SEA) or Serious Unexpected Adverse Drug Reactions (SUADR) is any event that meets any 
of the following criteria: 


• Results in death; 
• Is life-threatening; 
• Requires inpatient hospitalisation or prolongation of existing hospitalisation; 
• Results in persistent or significant disability/incapacity; 
• Is a congenital anomaly/birth defect, or; 
• Other important medical events that based upon appropriate medical judgement are thought to 


jeopardise the patient or subject and/or require medical or surgical intervention to prevent one 
of the outcomes defining a serious adverse event.  


Suspected Unexpected Serious Adverse Reaction (SUASAR) is an SAE for which there is 
some degree of probability that the event is related to the trial medication and was not expected 
to occur with the trial medication (e.g., not listed in product label). 
 
9.2 Classification, Documentation and Reporting of Adverse Events (AEs) 
9.2.2 Adverse Event (AE) Relationship to Study Drug 
The assignment of the causality should be made by the investigator responsible for the care of 
the participant using the definitions in Table 1.  
 
 
 
 



http://www.nhmrc.gov.au/health_ethics/hrecs/reference/files/090609_nhmrc_position_statement.pdf

http://www.nhmrc.gov.au/health_ethics/hrecs/reference/files/090609_nhmrc_position_statement.pdf
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Table 1. Adverse Event causality relationship definitions 
Relationship Description 
Unrelated Sufficient information exists to indicate that the aetiology is unrelated to the 


study drug.  
Unlikely  When there is no reasonable temporal association between the study drug and 


the suspected AE. The event could have been related to the patient’s clinical 
state or concomitant treatment(s).  


Possible There is some evidence to suggest a causal relationship (e.g., because the 
event occurs within a reasonable time after the administration of the trial 
medication). However, the influence of other factors may have contributed to 
the events (e.g., the participant’s clinical condition, other concomitant 
treatments). 


Definitely There is clear evidence to suggest a causal relationship, based on: 
• Temporal relationship to the administration of CBD; 
• Known or response pattern of the suspected CBD; 
• Improvement of the event after de-challenge or dosage reduction of the 


CBD; 
• The event reappears after repeated exposure (re-challenge).  


Not 
Assessable  


When causality is, for one reason or another, not accessible, e.g., because of 
insufficient evidence, conflicting data or poor documentation.  


 
9.3 Adverse Event (AE) Follow-Up procedures 
The investigator must ensure that follow-up of the participant is appropriate to the nature of 
the event, and that it continues until resolution.  


• Any change in the diagnosis, intensity, seriousness, measures taken, causality or outcome 
regarding an AE already reported must be written up as a new AE (as per 9.2.3. Adverse Event 
[AE] Documentation and Reporting). 


• If the AE has not resolved at the participant’s final visit in the study, the participant must be 
followed by suitably and any information on the outcome of the event will be noted. The 
information will be collected at a follow-up visit set up by the clinical trial coordinator as per 
the clinician’s recommendation.  


• If the follow-up of the participant is not completed by the investigator himself/herself 
(hospitalisation, followed by a specialist or the participant’s general practitioner), the 
investigator will do everything to establish/maintain contact with the person/department in 
charge of the follow-up of the participant, so as to ensure complete documentation.  
 


9.4 Procedure for an Event requiring Immediate Notification 
In the case of an event requiring immediate notification that occurs:  


• During the study, or; 
• During the 30 calendar days after the participant’s final study visit regardless of the supposed 


role of the research (study drug or experimental procedures required by the technical protocol) 
or; 


• Beyond these 30 days, irrespective of the time of onset, if the event is likely to be related to the 
research. 


The investigator must: 
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• Note in the participant’s file the date on which he/she learned of the event; 
• Complete the AE log or the SAE form (depending on severity of event; see Appendix 15);  
• Provide anonymised copies of the documents which provide additional useful information, such 


as hospital admission reports, reports of further consultations, laboratory test reports, reports of 
other examinations aiding diagnosis (where possible, the results from pre-treatment assessment 
should be appended for comparison with the results obtained under treatment), or the autopsy 
report if an autopsy is performed; 


• Fulfil her/his regulatory obligations to the TGA and/or to the Ethics Committee, in accordance 
with local regulations.  


In the case of disease progressing by episodes (chronic disease):  
• If the disease is known when the participant enters the study, only worsening (increased 


frequency and/or intensity of the episodes/attacks) will be documented as an AE; 
• If the disease is detected during the study and if repeated episodes enable diagnosis of chronic 


disease, the episodes will be grouped on the same page of an Adverse Event form which will 
clearly describe the diagnosis.  
 


9.5 Emergency Procedures 
In the unlikely event of a medical emergency while the participant is on site, we will respond 
in the following manner:  


• In the first instance, a first aid officer will be called upon to administer first aid. There are 
nominated first aid officers within the NeuRA clinic on each floor.  


• Where more advanced intervention is required, medical officers or other nearby medical staff 
will be called upon (and triple zero called as required).  


• In the event of a life-threatening emergency, an ambulance will be called to the NeuRA Clinic. 
If a participant or staff member is seriously injured or ill, an ambulance will be called 
immediately on 000. The caller will be ready to provide the following details: 


o Name; 
o Location; 
o Number of people involved; and 
o Details of the medical emergency. 


The NeuRA clinic has emergency procedures in place site-wide to assist until an ambulance 
arrives. The first aid officer and members of the study team will escort or direct the 
Ambulance/Medical Personnel to the site of the emergency and arrange for First Aid to be 
provided in the interim. Staff/students will be sent to the main building/property entrance to 
flag the ambulance as it approaches.  
 
9.6 Unbinding Procedures 
In the case of an SAE or SUSAR (i.e., where codes need to be broken), one (or both) of the 
designated persons holding the randomisation list will be contacted, and drug allocation will 
be unblinded.  
 
9.7 Adverse Event (AE) Monitoring  
All AEs and SAEs will be monitored by the research team and discussed at regular quarterly 
meetings. If, after a discussion, the rate of SAEs is deemed unacceptable by the Principal 
Investigator and/or medical officer then the study will be ceased and the University of Sydney’s 
HREC will be advised of the decision. Internal procedures for monitoring trial conduct will be 
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followed. Where available, an external monitor will be engaged. The final decision to terminate 
the trial lies with the Principal Investigator. Stopping guidelines will be based on (1) safety 
data, and (2) target recruitment number. 
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10.0 Data Management 
 
10.1 Participant Confidentiality and Data Storage 
Any information obtained for the purpose of this research that could identify participants will 
be treated as confidential and stored securely, in accordance with the University’s regulations 
and the Australian Code for the Responsible Conduct of Research. Participant’s data will be 
identified by a unique code number (initially, a screening number, and later, a randomisation 
number) and the key linking each participant’s personal details (e.g., name and DOB) to the 
relevant code will be stored on a password encrypted file that will not be accessible from the 
internet. All MRI data will be initially uploaded to the NeuRA XNAT database and then 
uploaded onto the research data shared (RDS) network of the Neural Imaging Laboratory, 
Room 119, Level 1, M02F, BMC, University of Sydney.  
 
All hard files will be stored securely at the University of Sydney in Room 119, Level 1 of the 
Brain and Mind Research Centre (BMC). All signed consent forms will be stored in a locked 
cabinet in the Neural Imaging Laboratory, Room 119, Level 1, M02F, BMC, University of 
Sydney. All questionnaires will be completed and stored online using the electronic data 
capture system REDCapTM. The forms will be transferred onto the computers in M02F Rooms 
119 and 126 and analysed. The REDCapTM system will only be accessible to the research team. 
Electronic data will be entered into the secure electronic data network, the research data shared 
(RDS) network, accessible only to the Neural Imaging Laboratory research team. Biological 
samples (blood) will initially be stored at the NeuRA clinic in a locked laboratory when 
collected, and later transferred to Dr Paul Austin’s Room C504, Level 5 of the BMC and 
Associate Professor Keay’s laboratory C507, Level 5 of the BMC. All three laboratories will 
always be locked and access to the building and floor restricted. All data will be stored securely 
for at least 20 years. De-identified data may also be made available to the public. In these 
instances, information will be provided in such a way that participants cannot be identified.  
 
The disposal of research data will be conducted in accordance with University of Sydney policy 
and the State Records Act 2000. The secure destruction of research data will involve using 
irreversible methods to ensure that the data is no longer using secure methods, i.e., using secure 
paper destruction service bins and not recycle bins or ordinary waste bins.  
 
10.2 Data monitoring 
Data monitoring will occur monthly. All new MRI data from the NeuRA XNAT file system 
and REDCapTM questionnaires will be transferred into the RDS file system and checked for 
accuracy and completeness. The data will be checked by at least two researchers part of the 
Neural Imaging Laboratory.  
 
10.3 Research Dissemination 
All original research data will remain strictly confidential. The de-identified research data will 
be disseminated via conference presentations, peer-reviewed journal publications and media, 
as applicable, at the completion of the trial. There are no commercial interests that are likely to 
delay or restrict the dissemination of these results. Eligible authors of publications will include 
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investigators who provide substantial contribution to the conception and design of the study, 
or the acquisition, analysis, or interpretation of data for the work; and drafting the work or 
revising it critically for important intellectual content; and final approval of the version to be 
published.  
 
10.4 Sharing Data with Participants 
Participants who wish to receive a lay summary of the major research findings of the study will 
advise so by ticking the appropriate box on the PICF (Appendix 1). 
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11.0 Statistical Methods 
 
11.1 Statistical Analysis Plan 
This trial will test the hypothesis that CBD treatment will reduce on-going pain. Based on 
clinical trial data, a significant improvement in pain will be classified as a reduction in ongoing 
pain greater than 30% which is statistically significant compared to placebo as measures by a 
one-sided t-test with a p-value less than 0.05.  
 
fMRI images will be motion corrected, heart, respiratory, global signal and movement 
modelled and removed, spatially normalized and smoothed. Three analysis procedures will be 
used to determine significant differences between SCI pain taking CBD and placebo: i) resting 
infra-slow oscillatory activity assessed using fast Fourier transform and differences in 0.03-
0.06Hz power determined; ii) resting functional connectivity between ventroposterior thalamus 
and cortex; and iii) resting connectivity within the descending pain modulation system. 
Significant differences will be determined using random effects procedures (p<0.05, family 
wise error corrected for multiple comparisons). 
 
Brain responses to acute noxious stimuli will assess central sensitization and simultaneous 
noxious stimuli endogenous pain modulation pathway functioning. ASL images will be 
converted into cerebral blood flow (CBF) maps, spatially normalized, smoothed and 
differences between groups determined using random effects procedures (p<0.05, family wise 
error corrected for multiple comparisons). DTI images will be motion corrected and mean 
diffusivity and fractional anisotropy map calculated. Additionally, two diffusivity models will 
be calculated, one consistent with the presence of microglia and another with that of astrocytes. 
Diffusivity maps will be spatially normalized and smoothed and significant differences 
between groups determined using random effects procedures (p<0.05, family wise error 
corrected for multiple comparisons). MRS data will be processed using jMRUI. “ON” and 
“OFF" subspectra will be subtracted resulting in GABA-edited difference spectra to measure 
GABA at 3.01ppm and Glx at 3.75ppm. Significant differences will be determined using 
(p<0.05, two-sample t-tests). 
 
EEG data will be filtered, artefacts removed and full-band (0.01–100Hz) fast Fourier 
transformed, power values calculated, logged, plotted and differences between groups over the 
entire frequency band and within infra-slow, theta, alpha, and beta ranges determined (p<0.05, 
one-way ANOVA). Differences in power across each EEG channel will be determined (p<0.05, 
two-sample t-tests). Relationships between pain intensity, EEG power, resting state 
thalamocortical connectivity, resting infra-slow oscillations as well as markers of astrocyte 
activation determined. Regression analyses will be performed to determine the relationship 
between these imaging measures and pain ratings, peripheral inflammatory markers, and 
questionnaire results by use of traditional statistical methods including t-test calculations and 
analysis of variance, as appropriate.  
 
The trial hypothesises that CBD will lead to a reduction in the presence of peripheral 
inflammatory markers in the CBD treatment component. This will be analysed by comparing 
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CBD peripheral inflammatory markers to placebo using traditional statistical methods 
including t-test calculations, analysis of variates and regression analysis, as appropriate. A 
similar approach will also be taken with the measure of depression, anxiety and stress levels, 
with a reduction in anxiety suggested to occur during the CBD treatment.  
 
There is no interim analysis planned for this study. However, participant data from their first 
NeuRA clinic visit will be included in an already approved study comparing SCI patients with 
a control population. This data will be used in both studies and will commence analysis prior 
to the conclusion of this trial.  
 
 11.2 Sample Size Estimation 
No human studies have previously investigated the effect of CBD on chronic pain as a result 
of SCI. For the primary measure of pain reduction we have used a previous longitudinal study 
looking at the impact of CBD on chronic pain to estimate a suitable sample size (Gulbransen 
et al., 2020). The effects size in that study was a Cohen’s D = 0.58 and we calculated that a 
sample size of at least 26 per group would be enough to reject the null hypothesis that this 
response difference is zero with a probability of 0.8, associated with a Type I error of 0.05 
(mean difference between 2 dependant samples). The sample size is also based on the results 
of our previous studies using MRI techniques to explore changes in brain anatomy and function 
in chronic neuropathic pain (including some following SCI) we assessed voxel-based 
morphometry, diffusivity, arterial spin labelling and resting-state connectivity and infra-slow 
oscillations. On average we found that regions displaying significant differences such as the 
thalamus, had an effect size of at least 0.82. (e.g., thalamus ISO power (Alshelh et al., 2016) 
Cohen’s D = 0.82; thalamus blood flow (Gustin et al., 2014) Cohen’s D = 0.98; thalamus 
GABA (Gustin et al., 2014) Cohen’s D = 0.87, thalamus grey matter volume (Henderson et al., 
2013): Cohen’s D = 0.98). We expect similar levels of change in our study and power analysis 
states that we will need 40 subjects in each group to detect an effect. Due to the difficulty of 
recruiting this particular patient group, we expect that 40 participants will be the maximum 
number of patients to participate in this study.  
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Appendix 1: Participant Information and Consent Form  
 


 


 


 


 


Participant Information 


 


Study Title: A randomised, double-blind, placebo-controlled cross-over pilot 


trial exploring the effect of cannabidiol on chronic pain following 


spinal cord injury (SCICBD trial) 


Short Title: The effects of CBD on chronic pain following spinal cord injury 


Project Number: Pending HREC Review 


Principal Investigator: Professor Luke Henderson 


Location: 2 study sites; Prince of Wales Hospital (POWH)-Neuroscience 


Research Australia (NeuRA) and Brain and Mind Centre 


This ‘Participant Information and Consent Form (PICF)’ document will tell you about the 


research project (named above) and explain the different procedures involved. It also 


describes how the information we collect about you will be used and with whom it will be 


shared. Please read this information carefully and ask questions about anything you do not 


understand or want to know more about. You might even want to talk to a relative, friend or 


your local doctor about the study before deciding whether or not to take part. 


Please be aware that participation in this study is voluntary – If you do not want to 


participate, you do not have to. 


If you decide you want to take part in the research project, you will be asked to sign the 


Consent Form. By signing it you are telling us that you: 


• Understand what you have read 


• Consent to take part in the research project 


• Consent to have the tests and treatments that are described 


• Consent to use of your personal and health information as described 


You will also be given a copy of this document to keep. 
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Part 1: What is the Purpose of this Research? 


You are invited to take part in a clinical trial to determine if cannabidiol (CBD), a non-
intoxicating extract of the cannabis plant, can reduce your on-going pain. We also aim to 
determine if any pain relief is associated with changes in brain structure and function, blood 
immune markers, mood or your sleep patterns. 
You have been invited to participate in this study because you have a spinal cord injury and 
have on-going chronic neuropathic pain. This Participant Information Statement tells you 
about the research study. Knowing what is involved will help you decide if you want to take 
part in the research. Please read this sheet carefully and ask questions about anything that 
you don’t understand or want to know more about.  
Approximately half of all SCI patients develop chronic pain. Current treatments for this pain 
have proven to be largely ineffective and many have significant side-effects. We examine 
whether a novel non-intoxicating component of the cannabis plant, CBD, can reduce pain and 
using modern brain imaging techniques, blood samples, psychological and sleep measures we 
aim to understand the underlying mechanisms of pain. In addition, we aim to identify a 
biomarker that will predict whether an individual will respond to CBD treatment. To date, no 
randomised clinical trial has investigated the effect of CBD on chronic pain. 
Please be aware that CBD oil is considered an experimental drug since it is not currently 


registered with the Therapeutic Goods Administration (TGA) or elsewhere outside Australia.  


Part 2: What does Participation in this Study Involve? 


 


2.1 What does Participation in this Research Involve? 


We first need to confirm that the study is suitable for you. We require individuals who have 


experienced a spinal cord injury who: (1) have a complete or incomplete injury as determined 


using ASIA scale by a clinician; (2) below-level neuropathic pain minimum 3 months duration; 


(3) Adult and provide informed consent; and (4) Proficient in English; (5) aged 18 or over. You 


cannot take part if you have previously had an allergic reaction to cannabis, cannabinoid 


products or synthetic cannabinoids, or if you have had an adverse response to CBD. 


Individuals with certain psychiatric condition, or traumatic brain injury, who cannot enter an 


MRI machine, are not on stable pain medication for at least 6 weeks, have cannabis or other 


drug or alcohol dependence, use medication influenced by CBD metabolism, have a current 


neurological and/or metabolic disorder, have quadriplegia secondary to cervical spine injury, 


or who are required to undergo mandatory drug testing (e.g. workplace, professional/semi-


professional sports) are also ineligible to participate. 


We will decide whether or not you are eligible to participate at an initial screening visit with 


Dr Shetty. 


You cannot take part in this investigation if you are currently using medications that: 


• Influence the manner in which CBD is broken-down inside the body, e.g., 


antiepileptics; 


• Are themselves influenced by CBD, e.g., anticoagulants, calcium channel blockers, 


beta blockers, and sulfonylureas.  
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Figure 1: Study timeline 


 


If you are eligible to participate, we will ask you to attend the MRI Imaging Centre at NeuRA, 


Randwick for a screening session. Following this screening session, we will ask you to 


commence keeping a pain diary and monitor your sleep by using a wristwatch for the next 7 


days. This watch monitors your movements and temperature. The pain diary will occur on 


alternate week days (Monday, Wednesday and Friday), three times a day (morning, 


afternoon and evening) for seven-weeks following this initial visit. We ask you to return to 


NeuRA a week following this initial visit to commence with the first of five study participation 


visits (see diagram on previous page). On each of these study visits, we will ask you to 


complete a number of questionnaires that will tell us about your mood, anxiety, motivation 


and stress. This will take approximately 30 minutes to complete. Following this we will place a 


small heating device called a thermode on your cheek that will be heated until you feel pain. 


These heat stimuli will last for 2 seconds and will be repeated a number of times. We aim to 
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elicit moderate pain levels; however some heat stimuli will generate a low pain or high pain 


intensity. During your experience we will ask you to rate your pain intensity on a scale of 1-10 


with zero denoting “no pain at all” and 10 representing “the worst imaginable pain”. We can 


remove this thermode device at any time to stop the pain if you wish. The thermode 


temperatures used in this study are used routinely in human pain experiments and are not 


high enough to cause any skin damage. Furthermore, the temperature of the thermode is 


computer controlled and has an in-built safety mechanism. You may experience some 


redness on your cheek after the device is removed, however this will return to normal within 


a few hours. Following this you will be asked to have an MRI scan. 


This is a non-invasive, painless procedure, which involves you lying in an MRI machine. MRI 


equipment has been in routine clinical use for over two decades and is approved by the 


Australian Therapeutic Goods Administration, the European Union and the USA Food and 


Drug Administration for this purpose. Before you enter the MRI, you will be screened by 


questionnaire for contraindications to scanning, such as presence of a pacemaker, metal 


shards or other metal implants. You will be asked to lie on a motorised bed which is then 


moved into an open chamber which generates the magnetic field. The chamber is small. 


Some people find it claustrophobic. The scanner makes loud banging noises during this 


procedure, but you will be given earplugs to minimize disturbance. You will be required to 


remain still in the chamber for about 45-60 minutes.  


Whilst lying on the MRI bed, the small heating device (thermode; MRI safe) will be placed on 


your cheek and a series of brief (10 second) painful stimuli will be applied. You will feel the 


same heat pain that you experienced prior to the MRI and we will again ask you to rate the 


pain intensity during the scan. Following this, a very fine needle (MRI safe) filled with salty 


water and attached to a small syringe will be inserted into a muscle in your right forearm. The 


scanner will be started and after 60 seconds a small volume of this salty water will be 


injected, and this will cause pain for approximately 4-5 minutes reaching a peak after about 


30 seconds. We will cause heat pain on your cheek at the same time as the injection is 


causing pain in your forearm. Immediately after this, the needle will be removed, and you will 


exit the MRI scanner. 


Finally, we will ask you to sit in another room. We will then take a small blood sample (20 ml) 


so that we can assess inflammatory markers in your blood. We will then record your brain 


activity using an electroencephalogram. This involves placing water-soluble gel on your scalp 


and placing a rubber cap on. We will record small changes in electricity over your scalp for 15 


minutes whilst you sit still and relaxed. The cap will be removed.  


After the completion of this session, you will be randomly assigned to one of two groups. One 


group will receive a 6-week course of CBD capsules and the other a course of non-active 


placebo capsules. Critically you will not know which group you are in. We will give you 


instructions about where to collect these capsules. You will then be asked to take these 


capsules each morning for 6 weeks and mark down your pain levels on Monday, Wednesday 


and Friday of each week, three times a day (morning, afternoon and evening) in your pain 


diary. We will send you another sleep watch prior to the end of the 6-week treatment. We 


will ask you to wear it for the last week before coming in for your following up visit as NeuRA 
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after 6 weeks. In this visit we will collect the same questionnaires, MRI, EEG, blood and sleep 


measures. You will then have 4 weeks where you will take no capsules but on the last week 


we will ask you to recommence recording of your pain on three days each week and once 


again monitor your sleep for 7-days. 


After this 4 week period we will ask you to return to NeuRA for a third session during which 


we will again collect the same questionnaires, MRI, EEG, blood and sleep measures as we 


collected during sessions 1 and 2. Following this you will be placed into the opposite study 


group. That is, if you received the CBD capsules previously you will now be given the placebo 


capsules. Again, you will not know which group you are in. You will then be asked to take 


these capsules each morning for these 6 weeks and mark down your pain levels on Monday, 


Wednesday and Friday of each week. On the final week of this period we will ask you to once 


more monitor your sleep using the sleep watch we provide you. After 6 weeks we will ask you 


to return to NeuRA for a fourth and final session during which we will collect the same 


questionnaires, MRI, EEG, blood and sleep measures as collected in sessions 1, 2 and 3. You 


will then have 4 weeks where you will take no capsules. After this period, we will telephone 


you to ask you about your pain and at that point we can inform you as to which group you 


were in during each of the 6-week periods. At this point you can arrange to see your medical 


practitioner to discuss the effects of CBD on your pain and to potentially modify your current 


pain treatment protocol under the current CBD dosing approvals which will not be equivalent 


to those of the current trial.  


Each of the 4 study sessions will take approximately 2 hours to complete. The initial screening 


session will take approximately 1 hour. 


2.2 What are my Responsibilities during the Study? 


If you agree to participate in this study, you agree to be responsible for taking the drug 
according to our instructions. You also agree to comply with the other conditions in this 
document. If you cannot or do not wish to accept this responsibility, then we cannot accept 
you as a participant in this study. For each of the 5 session, you will be reimbursed $100 for 
transport, parking, and incidentals. 
 


• You must attend your booked session at NeuRA. 


• While participating in this study you must agree to avoid: 


(a) Using cannabis or any component of cannabis (e.g., CBD, THC);  


(b) Changing medicines or other treatments (see 2.4 Can I have Medicines or 


Treatments during this Study? Pg. 5); 


(c) Medications which may negatively influence the way CBD is broken down inside 


the body (i.e., anticonvulsants such as Clobazam, Stiripentol, and Valproate); and 


(d) Driving and operating heavy machinery. 


2.3 What if I forget to take the capsule?  


If you forget to take a capsule, take one as soon as you remember if it is on the same day as 


the missed dose. Do not take two days’ worth of capsules on the same day. Please let the 


researchers know at the end of the 6-week period how many doses you may have missed. 


2.4 Can I have other Medicines or Treatments during this Study? 
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No, you must notify the researchers of any planned changes to current medications or 


procedures while participating in this study. You must tell us about any medicines you may be 


using. This is in your interest as well as being important for the study, because they may 


interact or interfere with the study drug. You must tell us about any prescription or over-the-


counter medications, including vitamins, herbal remedies or other supplements you are 


taking. You must also tell us if you are having other alternative procedures (e.g., osteopathy, 


chiropractic, dietetics, acupuncture, etc.), and about any changes to these treatments while 


you are participating in the study. 


We ask you to be on a stable dosage of pain-related medications within the 6 weeks prior 


and during our trial. This includes all prescription medications -opioids or adjuvant pain 


medications like Pregabalin, Amitriptyline etc. and excludes Panadol and over the counter 


NSAIDs (e.g., ibuprofen, aspirin, naproxen) within the recommended adult dosage. If there 


has been recent dose titration then we would wait till after 6 weeks to commence on the 


study. 


2.5 Will there be any Genetic Tests Involved? 


Your blood sample will be screened for genetic variants of the enzyme that breaks down 


cannabinoids in your body. The genetic marker we are testing is extremely common and has 


no impact on your health or that of your family and relates to how your brain processes pain. 


No other genetic testing will be performed in this study. 


2.6 What are the Possible Benefits of Taking Part? 


Participants will have the opportunity to contribute to important research into the effects of 


CBD on chronic pain following spinal cord injury. In the future, this evidence may assist in 


improving pain therapies, even if this does not benefit you directly. You should be aware that 


as a participant you will not be granted further access to CBD after this trial has concluded. 


You should discuss any change in medication after the trial with your primary health care 


provider.  


2.7 What are the Possible Risks of Taking Part? 


Medical procedures, medicine and tests often have side effects. You may have no side 


effects, some or all of the side effects listed below. These side effects may be mild, moderate 


or severe. If you have any of the side effects listed below, or are worried about them, please 


talk with the trial coordinator. The trial coordinator will also be looking out for side effects. 


• Somnolence or sleepiness 


• Decreased appetite 


• Vomiting and diarrhoea 


• Elevated liver enzymes 


• Feeling very tired and weak 


• Rash 


• Poor quality sleep 


• Infections 


CBD may also cause liver problems which may be accompanied by: loss of appetite, nausea 


and vomiting, fever or feeling unwell, unusual tiredness, jaundice, itching, unusual darking of 


the urine and discomfort in the right upper abdomen. There may also be side effects that the 


researchers do not expect or do not know about and that may be serious. Tell your study 


doctor immediately about any new or unusual symptoms that you get. 


Many side effects go away shortly after the intervention ends. However, sometimes side 


effects can be serious, long lasting, or permanent. The study doctor will discuss the best way 
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of managing any side effects with you. Some unwanted effects may not be related to the 


study, nevertheless it is important to document these. 


The MRI scan requires you to lie inside an MRI scanner which you might find claustrophobic. 


The MRI is a strong magnet and there are risks if you have metal implants, stents, 


pacemakers or you are pregnant. Participants cannot be included if these MRI exclusion 


criteria are met. There are no known additional risks with regards to having an MRI.  


All of your MRI scans will be examined by a radiologist. If a significant finding occurs, 


Professor Henderson will inform you and he will contact your general practitioner and 


treating clinician for potential further investigations. Such findings may have implications for 


current or future health insurance and/or workers compensation claims 


2.8 What will Happen to the information about Me? 


We will ask you to complete a number of questionnaires which will be used to assess your 


mood, anxiety, motivation and stress levels. There is evidence that these measures are linked 


to the intensity of pain and so we aim to determine if the clinical trial will alter these 


parameters. In addition, we aim to collect a number of structural and functional MRI scans 


and an EEG to compare on-going brain activity, brain structure and brain connections before 


and at three time points during the clinical trial.  We also aim to determine if there is a 


relationship between these brain measures and peripheral immune cell levels as well as 


endogenous cannabinoid levels. Our overall aim is to determine if CBD can reduce spinal cord 


injury pain and the mechanism by which this may happen. 


All the questionnaires, MRI images, EEG recordings and blood samples collected at the MRI 


facility will be transferred to the Neural Imaging Laboratory at the Brain and Mind Centre, 


University of Sydney with the MRI images transferred via safe online method, and 


subsequently stored offline. The MRI and EEG recordings will then be transferred onto a 


computer that is not accessible to those outside the laboratory. The data is then de-identified 


and processed on a secure university computer.  All questionnaires will be stored in a locked 


filing cabinet in the laboratory, which itself is locked at all times. Your blood sample will be 


processed in a secure Laboratory.  


Your personal particulars shall not be recorded with experimental data. Your data will be 


coded by number and your name and contact details will be kept securely on a computer 


within the University of Sydney which is only accessible by study investigators. You will not be 


identified in any publications. All data files and questionnaires will be kept at the University 


for at least 20 years. The questionnaires will ultimately be shredded, and the data files 


deleted when the primary data is no longer required. All of the blood collected will be used to 


determine immune cell levels. Since collecting MRI images is expensive and time consuming, 


with your permission, your de-identified MRI images will also be used for future studies by 


the investigators conducting this study. Furthermore, with your permission, your de-


identified MRI images will be entered into a computer database at NeuRA and kept for future 


studies. You can request to remove your images from this database at any time. 


Results of the study will be published in scientific journals and will be reported at scientific 


conferences. In addition, the results will form part of Honours and/or PhD theses. A plain 
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language summary of the overall results will be provided to you via either an electronic or a 


mailed-out newsletter if you select this option on the participant consent form.  


By providing your consent, you are agreeing to us collecting personal information about you 


for the purposes of this research study. Your information will only be used for the purposes 


outlined in this Participant Information Statement, unless you consent otherwise. Your 


information will be stored securely and your identity/information will be kept strictly 


confidential, except as required by law. Study findings may be published, but you will not be 


individually identifiable in these publications. 


2.9 What will Happen to my Test Samples? 


Biological samples (blood) will initially be stored at the NeuRA clinic in a locked laboratory 


when collected, and later transferred to the Brain and Mind Centre for analysis of 


biochemical markers, endocannabinoid levels, and enzyme gene variants. All three 


laboratories will always be locked and access to the building and floor restricted. All data will 


be stored securely for at least 20 years. De-identified data may also be made available to the 


public. In these instances, information will be provided in such a way that participants cannot 


be identified. The collection of the blood sample is a requirement of the study. 


2.10 What if New Information arises during the Study? 


If we find out something new about the intervention while the study is underway, the study 


medical doctor will discuss with you what it means and whether you want to continue in the 


study. If you decide to continue, we will ask you to sign an updated consent form. 


2.11 What if I Withdraw from this Research Project? 


You have the right to withdraw from this study at any time and you are not obliged to state 


your reasons. Importantly, your decision to withdraw will not affect your relationship with 


the University. Finally, if you are to withdraw, you will be financially reimbursed for the 


components of the study that they have completed. There are no other specific 


consequences to withdrawing from this project.  


If you do decide to withdraw, please notify a member of the research team who will provide 


you with a Withdrawal of Consent Form. This notice will allow the research supervisor to 


discuss any health risks or special requirements linked to withdrawing. If you withdraw your 


consent during the research project, the study doctor and relevant study staff will not collect 


additional personal information from you. However, you should be aware that data collected 


by the sponsor up to the time you withdraw will form part of the research project results. If 


you do not want them to do this, you must tell them before you join the research project. 


2.12 What Happens when the Research Project Ends? 


You will receive a follow-up telephone call 14-days after the completion of the final trial. If, 


however, within this 14-day period, you experience any drug-related side effects, please 


contact a member of the research team (see 3.4 Who can I Contact for Further Information, 


pg. 9) for further information. 


You will also receive a summary of the research results (via email you provide) when the 


project is completed. It is difficult to predict how long this will take (as it will vary depending 


on when you yourself became involved in the study). That said, we will do our best to provide 


this information in a timely manner.  
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It is anticipated that the results of this research will be disseminated via conference 


presentations, peer-reviewed journal publications and media (as applicable) on completion of 


the trial. The research team will ensure that the data or information disseminated will be 


provided in such a way that your personal results cannot be identified. 


2.13 Do I have to Take Part? 


Participation in any research project is voluntary. If you do not wish to take part, you do not 


have to. If you decide to take part, and later change your mind, you are free to withdraw at 


any time and you are not obliged to state your reasons. If you do decide to take part, you will 


be given this Participant Information and Consent Form to sign and you will receive a copy to 


keep. Your decision to take part or not to take part, or to take part and then withdraw, will 


not affect your relationship with the University of Sydney. If you chose to withdraw, you will 


be financially reimbursed for the components of the study that they have completed. 
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Part 3: How is this Research Project being Conducted? 


 


3.1 Who is Organising and Funding the Research? 


This research is being conducted by Professor Luke Henderson and funded by an NSW 


Ministry of Health OSMR grant. The research will be monitored by the investigating team at 


the Neural Imaging Laboratory and the Lambert Initiative for Cannabinoid Therapeutics. 


3.2 Who has Reviewed the Research Project? 


All research in Australia involving humans is reviewed by an independent group of people 


called a Human Research Ethics Committee (HREC). This Statement has been developed to 


protect the interests of individuals who agree to participate in human research studies. The 


conduct of this study at NeuRA has been authorised. 


3.3 Complaints and Compensation 


If you suffer any injuries or other complications as a result of this project, you should contact 


the research team as soon as possible and you will be assisted with arranging appropriate 


medical treatment. If you are eligible for Medicare, you can receive any medical treatment 


required to treat the injury or other complication, free of charge, as a public patient in any 


Australian public hospital.  


If you are injured as a result of your participation in this clinical trial, you may be entitled to 


compensation. Sponsors of clinical trials in Australia have agreed that the guidelines 


developed by their industry body, Medicines Australia, will govern the way in which 


compensation claims from injured participants are managed by sponsors. However, as 


guidelines, they do NOT in any way dictate the pathway you should follow to seek 


compensation. The sponsor is obliged to follow these guidelines. These guidelines are 


available for your inspection on the Medicines Australia Website 


(www.medicinesaustralia.com.au) under Policy – Clinical Trials – Indemnity & Compensation 


Guidelines.  


Alternatively, the study doctor can provide you with a hardcopy of the guidelines. It is the 


recommendation of the independent HREC responsible for the review of this clinical trial that 


you seek independent legal advice before taking any steps towards compensation for injury. 


3.4 Who can I Contact for Further Information? 


The person you may need to contact will depend on the nature of your query.  


 


If you want any further information concerning this project or if you have any medical 


problems which may be related to your involvement in the project, you can contact any of 


the following people (and quote project name ‘The effects of CBD on chronic pain following 


spinal cord injury’): 


Clinical Contract Person 


Name: Dr Sachin Shetty 


Position: Study doctor, SCI clinician, Prince of Wales Hospital, Level 7, Suite 24, Baker Street, 


Randwick, NSW 2031 


Telephone number: 93828734 


Email: sachin.shetty@health.nsw.gov.au 



http://www.medicinesaustralia.com.au/

mailto:sachin.shetty@health.nsw.gov.au
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Research Contact Person 


Name: Professor Luke Henderson 
Position: Principal Investigator, Head of Neural Imaging Laboratory, Brain and Mind Centre, 
University of Sydney. M02F, Level 1, Brain and Mind Centre, University of Sydney, 94 Mallett 
Street, Camperdown, NSW, 2050 
Telephone number: 93517063 
Email: luke.henderson@sydney.edu.au 
Should you wish to discuss the clinical trial or view a copy of the Complaint procedure with 


someone not directly involved, particularly in relation to matters concerning policies, 


information or complaints about the conduct of the study or your rights as a participant, you 


should contact the HREC Chairperson: 


Reviewing HREC 


Name: The Sydney Local Health District RPA Human Research Ethics Committee 
Email: slhc-rpaethics@health.nsw.gov.au 
3.5 The Consent Form 


Sign the consent form only after you have decided to take part in this clinical study. You must 


be provided with a signed and dated copy of the participant information and consent form 


for your personal record. 


  



mailto:luke.henderson@sydney.edu.au

mailto:slhc-rpaethics@health.nsw.gov.au
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Consent Form 


 


Study Title: A randomised, double-blind, placebo-controlled cross-over pilot 


trial exploring the effect of cannabidiol on chronic pain following 


spinal cord injury (SCICBD trial) 


Short Title: The effects of CBD on chronic pain following spinal cord injury 


Project Number: Pending HREC Review 


Principal Investigator: Professor Luke Henderson 


Location: 2 study sites; Prince of Wales Hospital (POWH)-Neuroscience 


Research Australia (NeuRA) and Brain and Mind Centre 


 


I, ________________________________________________________________ [full name], 


of ________________________________________________________________ [address], 


the undersigned hereby voluntarily consent to my involvement in the above-named research 


project. I acknowledge that Dr ______________________ [trial coordinator’s full name] and 


Dr ______________________ [medical doctor’s full name] has fully explained to my 


satisfaction the nature, purpose and risks of the research project and alternatives to 


participation. Specifically, the details of the procedure(s) proposed and the anticipated length 


of time it will take, the frequency with which the procedure(s) will be performed and an 


indication of any discomfort that may be expected have been explained to me. 


• I freely agree to participate in this research project according to the conditions in the 


Participant Information document which I confirm has been provided to me.  


• I understand that my involvement in this study may not be of any direct benefit to 


me.  


• I have been given the opportunity to have a member of my family or another person 


present while the study is explained to me. 


• I have been told that no information regarding my medical history will be divulged to 


unauthorised third parties and the results of any tests involving me will not be 


published so as to reveal my identity.  


• I understand that access may be required to my medical records in the event of a 


serious adverse event and I consent to this access. 


• I understand that I am free to withdraw from the study at any stage without prejudice 


to future treatment. If I decide to withdraw from the study, I agree that the 


information collected about me up to the point when I withdraw may continue to be 


processed.  


• I am 18 years of age or over.  
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• I declare that all my questions have been answered to my satisfaction.  


• I have read, or have had read to me, and I understand the Participant Information 


document, version 1.0, dated 3 September 2021. 


I consent to: 
MRI and EEG recordings      YES  NO  
 
MRI transient storage on NeuRA database   YES  NO  
 
Questionnaires       YES  NO  
 
Blood sample       YES  NO  
 
Sleep measuring watch      YES  NO  
 
Receiving a lay summary of the results    YES  NO  
 
Receiving a reminder of upcoming study appointments  YES  NO  
 
If you answered YES to either of the previous 2 questions, please indicate your preferred 
form of feedback/contact and address: 
 


        Postal:  _______________________________________________________ 
___________________________________________________________________________ 
 


        Email:  _______________________________________________________ 
___________________________________________________________________________ 
 


        Phone:   ______________________________________________________ 
 
NAME OF STUDY PARTICIPANT: _________________________________________________ 


SIGNITURE OF STUDY PARTICIPANT: __________________________ DATE: ______________ 


Declaration by Medical Officer 


 


A verbal explanation of the research project, its procedures and risks has been given to the 


participant and I believe that the participant has understood that explanation. 


NAME OF CI: ________________________________________________________________ 


SIGNITURE OF CI: _________________________________________ DATE: ______________ 


The Co-Investigator must provide the explanation and provision of information concerning 


the research project. 


 


Declaration by Clinical Trial Coordinator 


 


A verbal explanation of the research project, its procedures and risks has been given to the 


participant and I believe that the participant has understood that explanation. 


NAME OF CTC: _______________________________________________________________ 
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SIGNITURE OF CTC: _______________________________________ DATE: ______________ 


The Co-Investigator must provide the explanation and provision of information concerning 


the research project. 
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Use this Section only if Required: 


Refer TGA Note for Guidance on Good Clinical Practice July 2009 clause 4.8.9 outlining when 


an impartial witness is required. 


FULL NAME OF WITNESS ______________________________________________________ 


SIGNATURE OF WITNESS __________________________ DATE: ______________________ 


ADDRESS ___________________________________________________________________ 


I declare that I have been present when the research was explained to the above-named 


participant and to the best of my observation and belief was understood and the consent 


freely given. 
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Appendix 2:  Recruitment advertisement 
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Appendix 3: Seven-week pain diary 
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Appendix 4: Brief Pain Inventory questionnaire (short version)  
 
Cleeland, C.S. and Ryan, K.M., 1991. The brief pain inventory. Pain Research Group, pp.143-
147 
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Appendix 5: Pittsburgh Sleep Quality Index questionnaire 
https://www.sleep.pitt.edu/instruments/  


 



https://www.sleep.pitt.edu/instruments/
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SCICBD trial   Version 4.0; April 2022 


78 
 


 
Appendix 6: DASS21 questionnaire http://www2.psy.unsw.edu.au/dass// 


  



http://www2.psy.unsw.edu.au/dass/
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Appendix 7: General health questionnaire 
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Appendix 8: Pain rating on paper. 
 
Please indicate the location of your pain at this moment: 
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Appendix 9: Neuropathic pain questionnaire 
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Appendix 10: Douleur Neuropathique en 4 Questions (DN4) 
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Appendix 11: Pain Catastrophizing Scale
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Appendix 12: State-Trait Anxiety Inventory
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Appendix 13: Quarterly Study Progress Report 
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Appendix 14: Sample Product Label (Draft) 
For outer IP package label on the box 
FOR CLINICAL TRIAL USE ONLY _ USE FOR DESIGNATED RECIPIENT ONLY 


Protocol Number: XXX                           Investigator: XXX 


‘BOD753’ soft gel capsule containing 200 mg CBD isolate / Placebo 


Quantity: XX capsules 


Randomisation Number:                                                                     Recipient ID: XXX-X-X 


Batch No.: XXXX                     Expiry Date: XX/XXXX _DO NOT USE AFTER EXPIRY 


Directions for Use: XXX  


Store at 20° to 25°C with excursions permitted between 15° to 30°C     Keep out of reach and sight of children 


Sponsor: <<Name, Address, Contact Details>> 


 


For immediate IP package label on the bottle* 
With duplicate copy label to be sealed within pouch with bottle and syringe  
FOR CLINICAL TRIAL USE ONLY _ USE FOR DESIGNATED RECIPIENT ONLY  


Protocol Number: XXX Investigator: XXX 


‘BOD753’ soft gel capsule containing 200 mg CBD isolate / Placebo 


Recipient Bottle ID: XXX-X-X             Batch No.: XXXX      Expiry Date: XX/XXXX_DO NOT USE AFTER 


EXPIRY 


Sponsor: <<Name, Address, Contact Details>> 


*Text needs to be no less than 1.5 mm 
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Appendix 15: Serious Adverse Event (SAE) Report Form 
 
Sydney University Human Research Ethics Committee 
 
REPORTING Form: Adverse events in clinical trials 
 
THIS FORM SHOULD BE USED TO REPORT: Serious Adverse Events (SAEs), Serious 
Unexpected Suspected Drug Reactions (SUSARs), and Unanticipated Serious Adverse Device 
Events (USADEs). 
To provide annual listings for SAEs, or quarterly/six monthly summary reports of all 
SUSARs/USADEs (including events for overseas sites and local sites for which the University 
HREC is not the lead/responsible HREC) please use the Summary Report Form. If you are not 
sure about which form to use or have any other questions, please contact the Ethics Office at 
human.ethics@sydney.edu.au or +61 2 9036 9161. 
HOW TO SUBMIT THIS FORM: Complete and upload this form in the document tab of an 
Adverse Event form in IRMA. You can also upload any other supporting documents to the 
IRMA form. When completed please press the submit button on the form in IRMA. The IRMA 
form will need to be approved by the Chief Investigator via the “My approvals” tab in the 
Researcher Profile webpage of IRMA. 
 


1. Summary 
 


HREC protocol number: _______________________________________________________ 
 
Protocol title:________________________________________________________________ 
 
Chief investigator:____________________________________________________________ 
 
 
Report type (tick ONE)               Initial report                                     Follow-up 
 
 
Criteria for definition of an adverse event (tick one) 
 
 
                Participant died                                                        Life threatening 
 
                In-patient hospitalisation or prolongation                   Persistent or significant disability 
  
                Congenital anomaly/birth defect                              Medically important event 
 
 
Date of adverse event awareness:_________________________________________________ 
 
Start date of adverse event: _____________________________________________________ 
 
Stop date of adverse event (or state if ongoing):______________________________________ 
 
Keywords (adverse event diagnosis or main symptoms):______________________________ 
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Participant ID:   _____ _________________________________________________________ 
2. Narrative 


Please describe the event using lay language, similar in format to that of a discharge summary. 
Mention any relevant lab data or diagnostic tests, management and outcome of the event. 
 
 
 
 
 
 
 
 
 
 
 


3. Evaluation of event 
 


Outcomes (tick ONE) 
          Recovered 
          Recovered with sequelae 
          Continuing 
 
Severity (Tick ONE) 
          Mild              Moderate              
Severe 
 
Action taken with study drug (tick ONE) 
          None                 Dose temporarily reduced 
          Dose reduced                Discontinued temporarily 
          Discontinued 
 
Other action (tick ONE) 
          None                 Treated with medication 
          Other 
 
Withdrawn due to SAE (tick ONE) 
 


4. Investigational products i.e. the medicine, device or other product or intervention being 
investigated, tested or used as a placebo or refence in a clinical trial. 


 
Investigational product 1 
Drug/device:________________________________________________________________ 
 
Route: _____________________________________________________________________ 
 
Dose details:________________________________________________________________ 
 
Indication:__________________________________________________________________ 
 
Batch number:_______________________________________________________________ 
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Expiry date:_________________________________________________________________ 
 
Start date of drug:_____________________________________________________________ 
 
Stop date or state if ongoing:____________________________________________________ 
 
If reintroduced, did the event reappear? (tick ONE) 
 
 
          Yes              No              N/A 
 
Attach supplemental pages if there are more than one investigational product 
 
 


5. Death details (if applicable) 
 
Date of death:________________________________________________________________ 
 
Cause of death:_______________________________________________________________ 
 
Cause of death obtained from (tick ONE) 
 
          Working diagnosis               Coroner’s inquest            Death certificate 
 
 


6. Relevant medical/surgical history 
No. of medical/surgical history Case Report Form (CRF) pages attached: 
If no CRF pages attached, describe details of medical history: 
 
 
 
 


7. Concomitant medication 
No. of concomitant CRF pages attached:  
If no CRF pages attached, describe details of concomitant. medications: 
 
 
 
Note: A concomitant medication (con med) is a drug or biological product, other than a study 
drug, taken by a subject during a clinical trial. 
 


8. Causality and expectedness 
Evaluation of causal relationship with investigational product one (tick ONE) 
          Related                  Unrelated 
 
If the causal relationship is not clear, please indicate how you came to your decision. 
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If causal relationship is ‘related’, was the event ‘expected’? Your assessment of expectedness 
must be based on the investigator brochure and/or summary of product characteristics. If the 
even is related and unexpected it is a Suspected Unexpected Serious Adverse Reaction 
(SUSAR) and requires expedited reporting in collaboration with CTRG within 
regulatory timeline. Ensure CTRG are informed immediately. 
 
          Yes (expected)                 No (unexpected) 
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Appendix 16: (A) MRI Safety Screening Questionnaire: Research Participant/Patient  
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(B) MRI Safety Screening Questionnaire: For Accompanying Persons 
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Appendix 17: GENEActive Watch Information Sheet 
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Appendix 18: COVID-19 Precautions and Procedures 
 


 


 


 


COVID-19 Precautions and Procedures 


 


Study Title: A randomised, double-blind, placebo-controlled cross-over pilot 


trial exploring the effect of cannabidiol on chronic pain following 


spinal cord injury (SCICBD trial) 


Short Title: The effects of CBD on chronic pain following spinal cord injury 


Project Number: Pending HREC Review 


Principal Investigator: Professor Luke Henderson 


Location: 2 study sites; Prince of Wales Hospital (POWH)-Neuroscience 


Research Australia (NeuRA) and Brain and Mind Centre 


 
All researchers and participants involved in the above-mentioned trial will use the following 
strategies to reduce the risk of COVID-19 infected persons entering the CPC-RPA Clinic and 
transmitting the virus: 


Research Methodology COVID-19 Precautions and Procedures 


Face-to-Face Visits 
(General) 


• Participants will complete the COVID-19 Clinical Trials 
Attendance Checklist (Page 3) 24 h prior to arrival and on 
arrival at the research clinic. Any participants whose 
responses suggest that are at risk of having COVID-19 will 
have their appointments rescheduled  


• The NSW COVID-19 Hot Spots listed on the abovementioned 
checklist will be updated regularly in accordance with the 
NSW Health Website  


• All general equipment (e.g. computers, keyboards, mouses, 
phones, pens) and commonly touched surfaces (e.g. 
desktops, door handles) will be cleaned using a detergent 
based product (Tuffie Wipes) followed by alcohol (Isowipes) 
before and after each clinic visit  


• Participants and all research personnel will wear face masks 
wherever possible during clinic visits  


• Social distancing will be maintained wherever possible (1.5 
m between people) and the number of individuals in clinic 
rooms will be restricted 


• Participants and all research personnel will use alcohol-
based hand sanitiser regularly throughout clinic visit 


• Participants will be advised to contact a trial coordinator 
(Luke Henderson) if they develop symptoms within 24 h of 
their visit. 


Provision of Food and Fluid • Researchers will wear gloves and masks when preparing 
food and fluid for participant consumption  
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• All plates, cups, and utensils will be disposable to minimise 
the risk of cross-infection.  


Blood Collection • Researchers will wear gloves, masks and protective eye 
wear when drawing blood samples from participants  


• Researchers will wear gloves, masks, and protective eye 
wear when processing and storing blood samples  


• Used blood collection consumables will be discarded in 
biohazard and sharps bins as appropriate and all nearby 
surfaces will be cleaned using a detergent based product 
(Tuffie Wipes) followed by alcohol (Isowipes). 
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COVID-19 Clinical Trials Attendance Checklist 


Participant’s details 


Full name:  


DOB:  


Residential address:  


Mobile number:  


Email address:  


 
24 hours prior to the participant’s research appointment: 


1. Have you returned from international travel in the last 14 days? YES NO 
2. Have you returned from Melbourne in the last 14 days? YES NO 
3. Have had close contact with a person with confirmed COVID-19 in the last 


14 days before the scheduled research session? 
YES NO 


4. Have you experience any new symptoms recently including fever, cough, 
sore throat, or shortness of breath? 


YES NO 


5. Have you attended any of the following venues? 


 
Glebe: Jambo Jambo African Restaurant (31st July 2020)  
Hamilton: Bennett Hotel (31st July 2020)  
Hamilton: Sydney Junction Hotel (1st – 2nd August 2020)  
Jesmond: Hotel Jesmond (29th July 2020) Lambton: Lambton Park Hotel 
(30th July 2020)  
New Lambton: Bar 88 – Wests New Lambton (2nd August)  
New Castel: Hamilton to Adamstown Number 26 Bus (27th July 2020)  
St Leonards: Fitness First (27th July 2020)  
Sydney: Burrow Bar (1st August 2020) Wallsend:  
Wallsend Diggers (29th – 30th July 2020) 
https://www.health.nsw.gov.au/Infectious/covid-19/Pages/case-
locations-and-alerts.aspx  


YES NO 


Decision: Low risk 
Continue with research appointment 


High Risk 
Cancel research appointment and ask participant to 
contact the National Coronavirus Information Triage 


Line (1800 020 080) 
 
Upon arrival to the research appointment: 
 


a) Have had close contact with a person with confirmed COVID-19 in 
the last 24 hours since we last spoke? 


YES NO 


b) Have you experience any new symptoms recently including fever, 
cough, sore throat, or shortness of breath since we last spoke? 


YES NO 


Decision: Low risk 
Continue with research appointment 


High Risk 
Cancel research appointment and ask participant to 


contect the National Coronavirus Information Triage 


Line (1800 020 080) 
 
  



https://www.health.nsw.gov.au/Infectious/covid-19/Pages/case-locations-and-alerts.aspx

https://www.health.nsw.gov.au/Infectious/covid-19/Pages/case-locations-and-alerts.aspx
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Appendix 19: Withdrawal of Consent Form 
 


 


 


 


Part 1: Purpose of this document 


This document should be used if: 


1) You previously consented to/signed the Participant Information and Consent Form for 


“Th effects of CBD on chronic pain following spinal cord injury”. By signing that form 


you provided consent for authorised researchers to undergo MRI, EEG and sleep 


recording, questionnaires, and blood samples; and 


2) You now wish to withdraw that consent. 


 


Part 2: Who can sign this document? 


This document must be signed by the individual who signed the Participant Information and 


Consent Form for “Th effects of CBD on chronic pain following spinal cord injury”. No-one else 


can withdraw consent on your behalf. 


  


Withdrawal of Consent Form 


 


Study Title: A randomised, double-blind, placebo-controlled cross-over pilot 


trial exploring the effect of cannabidiol on chronic pain following 


spinal cord injury (SCICBD trial) 


Short Title: The effects of CBD on chronic pain following spinal cord injury 


Project Number: Pending HREC Review 


Principal Investigator: Professor Luke Henderson 


Location: 2 study sites; Prince of Wales Hospital (POWH)-Neuroscience 


Research Australia (NeuRA) and Brain and Mind Centre 
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Part 3: Withdrawal of consent 


I, ________________________________________________________________ [full name], 


of ________________________________________________________________ [address], 


the undersigned hereby voluntarily consent my withdrawal from the above-named research 


project. I understand that data collected by the sponsor up to the time you withdraw will 


form part of the research project results. 


I withdraw from: 
Future MRI and EEG recordings     YES  NO  
 
Future questionnaires      YES  NO  
 
Future blood sample      YES  NO  
 
Future sleep measuring watch     YES  NO  
 
Use of trial medication      YES  NO  
 


NAME OF STUDY PARTICIPANT: _________________________________________________ 


SIGNITURE OF STUDY PARTICIPANT: __________________________ DATE: ______________ 


 


Use this Section only if Required: 


Refer TGA Note for Guidance on Good Clinical Practice July 2009 clause 4.8.9 outlining when 


an impartial witness is required. 


FULL NAME OF WITNESS ______________________________________________________ 


SIGNATURE OF WITNESS __________________________ DATE: ______________________ 


ADDRESS ___________________________________________________________________ 


I declare that I have been present when the research was explained to the above-named 


participant and to the best of my observation and belief was understood and the withdrawal 


was freely given. 


 
 
 
 







SCAN trial Statistical Analysis Plan 


https://github.com/rebeccavr/SCAN-trial-Statistical-Analysis-Plan  


The purpose of this script is to address survey data from the SCAN trial, specifically regarding 
the primary outcome and secondary outcome psychometrics. 


SCAN TRIAL STATISTICAL ANALYSIS PLAN 


Authors: D.M. and R.V.R. Date: 02/05/2025 Trial Registration: ACTRN12622000634774 


The purpose of this script is to address survey data from the SCAN trial, specifically regarding 
the primary outcome and secondary outcome psychometrics. 


We will release at first all steps required for the primary outcome statistical analysis with detail 
regarding the secondary outcome calculations which will be added in more detail as we finalise 
the secondary outcome analysis. 


All steps for the primary outcome are finalised and will allow for the study unblinding. 


STATISTICAL ANALYSES 


Primary Outcome (Pain) 


In the primary outcome analysis we will be looking into overall pain (i.e. all pain ratings over the 
trial period) as well as maximum pain (i.e. the maximum pain of each day). The aim of including 
both is to understand whether more specific natures to the pain are modified during the 
treatment period. 


The primary outcome is composed of an 11-point scale ascending from 0 to 10. This data is 
ordinal but close to continuous. As such we will firstly check the data using models more 
appropriate to ordinal data. If an ordinal approach is not appropriate we will move on to a 
continuous with minimal modifications to the data (i.e. avoiding any manipulation due to the 
fact that the data contains 0s) 


A few key variables will be analysed to account for key effects: 


(1) We have the following factors: Treatment (treatment) = 2-Level (WS) Categorical: CBD, 
Placebo Phase (phase) = 2-Level (WS) Categorical: Inactive (Week 1), Active (Weeks 2-6) *Day 
(day_tx) = Continuous Time of Day (time) = 3-Level (WS) Categorical: T1, T2, T3 Note: Treatment 
Order (order) (2-Level (BS) Categorical: CBD First, Placebo First) and Treatment Period (arm) (2-
Level (WS) Categorical: Period 1, Period 2) may also be relevant. *We will be mindful that Phase 
and Day will be fully collinear because they correspond to non-overlapping ranges. 


(2) We are primarily looking for one of the following effects: A significant Treatment by Phase 
interaction (i.e., lower Pain on CBD than Placebo during the Active Phase) A significant 
Treatment by Day interaction (i.e., a greater reduction in Pain over time on CBD than Placebo) A 
significant Treatment by Phase by Day interaction (i.e., a greater reduction in Pain over time on 
CBD than Placebo during the Active Phase) 


As such, we need to run the following analyses (and select the model with the lowest AIC): a) 
Treatment * Phase b) Treatment * Day *c) Treatment * Phase * Day *the 'next best' model will be 
used if any of the fixed effects in this one have VIFs >10. 



https://github.com/rebeccavr/SCAN-trial-Statistical-Analysis-Plan





Once we have identified the 'best' models (i.e., one each for overall and maximum pain), we will 
test whether any of the following improve their fit (i.e., reduce the AIC further): d) [a, b or c] + 
Time of Day e) [a, b or c] + Treatment Order f) [a, b or c] + Treatment Period g) [a, b or c] * Time of 
Day h) [a, b or c] * Treatment Order Note 1: If the 'preferred' model contains a four-way 
interaction (e.g., Treatment * Phase * Day * Time of Day), we may opt for the 'next best' 
alternative. Note 2: we will not use d or g in our analysis of maximum pain (as Time of Day is no 
longer a factor). 


Secondary Outcomes (Stress, Anxiety, Depression, Neuropathic Pain, Pain 
Catastrophisation, Sleep) 


In our secondary outcome analysis we will be looking at individual surveys regarding a range of 
characteristics. The aim is to observe whether the surveys are impacted by the treatment phase 
(i.e. active or inactive) and type of treatment (i.e. CBD or placebo). 


(1) We have the following factors: Treatment = 2-Level (WS) Categorical: CBD, Placebo - ip_sec 
Time = 2-Level (WS) Categorical: Pre-Treatment, Post-Treatment - preorpost Treatment Order = 
2-Level (BS) Categorical: CBD First, Placebo First - order_sec Treatment Period = 2-Level (WS) 
Categorical: Period 1, Period 2 - arm_sec 


(2) We are primarily looking for one of the following effects (and we will select the model with 
the lowest AIC): a) Treatment * Time b) Treatment * Time + Treatment Order - This will identify 
and control for systematic differences between the CBD-PLA and PLA-CBD groups (e.g., if 
randomisation is not 100% effective) c) Treatment * Time + Treatment Period - This will identify 
and control for systematic differences between the first and second treatment period d) 
Treatment * Time * Treatment Order - This will identify and control for carryover effects (i.e., 
time- and/or treatment-dependent differences between the CBD-PLA and PLA-CBD groups) 


Data will be treated as categorical based on survey classifications. If categorical models fail we 
will then treat data as continuous. Once you have identified the model with the lowest AIC, we 
will need to check any issues with the models (i.e. collinearity and normality (Shapiro-Wilk test, 
p>0.05) and homoscedasticity (Levene test, p>0.05) in the case of continuous models) If the 
continuous model violates assumptions or normality or homoscedasticity, we will need to SQRT 
transform the data and re-analyse it. This will happen again but with a LOG transform if the 
model continuous to fail testing. We will not modify the data structure of the data if they contain 
0s. Therefore in these cases we will not SQRT or LOG transform it (i.e. avoiding any manipulation 
due to the fact that the data contains 0s). 


Though the above we have the capacity to identify situations where participants who receive 
CBD First differ from those who receive Placebo First (particularly at the Pre-Treatment time 
point) during Treatment Period 2. 
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