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Abstract

Introduction

Cannabis products have been used in the management of headaches in adults and may
play a role in pediatric chronic pain. Canadian pediatricians report increasing use of canna-
bis for the management of chronic headaches, despite no well-controlled studies to inform
its dosing, safety, and effectiveness. The aim of our clinical trial is to determine the dosing
and safety of a Cannabidiol (CBD)-enriched Cannabis Herbal Extract (CHE) for the treat-
ment of chronic headaches in adolescents.
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Methods and analysis

Youth, parents, and an expert steering committee co-designed this tolerability study. Twenty
adolescents (aged 14 to 17 years), with a chronic migraine diagnosis for more than 6 months
that has not responded to other therapies will be enrolled into an open label, dose escalation
study across three Canadian sites. Study participants will receive escalating doses of a
CBD-enriched CHE (MPL-001 with a THC:CBD of 1:25), starting at 0.2—-0.4 mg/kg of CBD
per day and escalating monthly up to 0.8—1.0 mg/kg of CBD per day. The primary objective
of this study is to determine the safety and tolerability of CBD-enriched CHE in adolescents
with chronic migraine. Secondary objectives of this study will inform the development of sub-
sequent randomized controlled trials and include investigating the relationship between the
dose escalation and change in the frequency of headache, impact and intensity of pain,
changes in sleep, mood, function, and quality of life. Exploratory outcomes include investi-
gating steady-state trough plasma levels of bioactive cannabinoids and investigating how
pharmacogenetic profiles affect cannabinoid metabolism among adolescents receiving
CBD-enriched CHE.

Discussion

This protocol was co-designed with youth and describes a tolerability clinical trial of CBD-
enriched CHE in adolescents with chronic headaches that have not responded to conven-
tional therapies. This study is the first clinical trial on cannabis products in adolescents with
chronic headaches and will inform the development of future comparative effectiveness clin-
ical trials.

Trial registration
CAN-CHA trial is registered with ClinicalTrials.gov with a number of register NCT05337033.

Introduction

Globally, chronic headaches are one of the major causes of disability among adolescents. The
World Health Organization classifies it under the top ten disabling health conditions [1, 2],
with a prevalence of 7.8% in adolescents 14 years of age or older [3-5]. In the US alone, the
total annual cost incurred by pediatric headache is estimated around $1.1 billion [6]. Adoles-
cents with chronic headaches often experience reduced quality of life, sleep disruption, anxiety,
fatigue, limb pain, dizziness, overuse of medications and academic challenges [7]. Despite
advancements in the therapeutic management of chronic pain, treatment of chronic headache
disorders in adolescents remains challenging. Non-Steroidal Anti-Inflammatory Drugs
(NSAIDs), triptans, gepants, ditans, dopamine antagonists, neuromodulation devices and
ergotamine are often used for the acute treatment of migraine [8, 9]. Preventive migraine ther-
apies are limited in availability, efficacy, and authorization for use in the adolescent popula-
tion. Topiramate is the only FDA approved preventive treatment for migraine in adolescents
[1, 10, 11]. In other areas of medicine, cannabinoids have shown therapeutic potential in ado-
lescents where conventional medications fail, including treatment resistant epilepsy, and che-
motherapy-induced nausea and vomiting [12]. In adults, use of cannabis products is
increasing for the treatment of headaches and migraines [13]. An observational study reported
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that 36% of adult cannabis users are using cannabis to relieve symptoms related to migraine
and/or headaches. Further, this study reported that the use of cannabis products in adults led
to an average reduction of 3.6 points on a 10-point intensity of headache scale [14, 15]. Despite
promising observational data in adults, a paucity of literature exists that demonstrates the tol-
erability of cannabis for the treatment of chronic headaches in adolescents. Cannabidiol
(CBD) and Tetrahydrocannabinol (THC) are the principal active cannabinoids which have a
number of potential therapeutic applications [16]. CBD, which is not associated with the same
intoxicating effects of THC, acts as a negative allosteric modulator of CB1 receptors in the
endocannabinoid system [17]. CBD potentiates anandamide-mediated intrinsic neurotrans-
mission [18], and has antioxidant and anti-inflammatory activity [19]. Canadian studies have
demonstrated the safety and tolerability of CBD-enriched CHE in children with refractory epi-
lepsy [20, 21]. Huntsman et al reported on the preliminary results of the CARE-E trial where a
1:20 THC:CBD CHE oil was found to be well tolerated in children, and THC plasma concen-
trations were below levels associated with intoxication despite CBD doses of up to 12 mg/kg
per day [21].

In Canada, recreational markets have increased cannabis accessibility and there is increasing
interest in managing chronic headaches off-label with cannabinoids, self-guided in the absence
of evidence [22]. The paucity of clinical trial data in children is due to many historical challenges
with studying cannabis products and cannabinoids, resulting from legal difficulties in obtaining
products, variable product quality control and the stigma associated with illegal drug use, and
particularly with children. The current reality warrants the need to conduct robust interven-
tional studies establishing the tolerability, safety, and efficacy of cannabis in adolescents with
chronic headaches. Here we describe a protocol for CAN-CHA (CANnabis for Chronic Head-
aches in Adolescents) trial, an open-label dose escalation study to establish the tolerability of a
CBD-enriched Cannabis Herbal Extract (CHE) in adolescents with chronic headaches.

Methods and analysis
Primary objective

To determine the safety and tolerability of escalating doses of a CBD-enriched CHE in adoles-
cents with chronic headaches.

Secondary objectives

To investigate the relationship between the dose-escalation with headache-free days.

1. To monitor the effect of CBD-enriched CHE oil on the intensity of pain related to chronic
headaches.

2. To evaluate the effect of CBD-enriched CHE oil on sleep, mood, and function in adoles-
cents with chronic headaches.

3. To explore the impact of chronic headaches on quality of life.

Exploratory objectives

1. To investigate the relationship between the dose-escalation and steady-state trough levels of
bioactive cannabinoids/endocannabinoids.

2. To study pharmacogenetic variations among adolescents receiving CBD-enriched CHE oil.
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Study population

We will recruit 20 adolescents across three study sites: Halifax, Toronto, and Vancouver. To be
eligible to participate in this study, an individual must meet all of the following criteria:

1. Adolescents between 14-17 years of age at the time of screening

2. Diagnosed with Chronic Migraine according to ICHD-3: headache (migraine-like or ten-
sion-type like) occurring on 15 or more days per month for more than 3 months, which on
at least 8 days per month have features of migraine headache [23].

3. Failed at least two preventive treatment options on the grounds of tolerability and/or effi-
cacy, including but not limited to antidepressants (tricyclic antidepressant or selective nor-
epinephrine reuptake inhibitor), magnesium, gabapentin, topiramate, beta-blockers,
memantine, and/or non-pharmacological therapies including nutraceuticals and botox.

4. Females who have reached menarche must have a negative serum pregnancy test during
screening

5. Must be willing to engage with psychology and physiotherapy throughout the trial as
appropriate.

Adolescents meeting any of the following criteria will be excluded from the study:

1. As per the investigator judgment, the participant is not an ideal candidate due to a personal
issue or medical condition that is likely to impede in the successful completion of the study

2. Participants with a history of post-concussion headache or new daily persistent headache
3. Participants with a diagnosis of medication overuse headache

4. Participants with clinically relevant cardiac, renal, or hepatic disease (assessed by the site
investigator)

5. Participants with complex regional pain syndrome-II
6. Participants with abnormal ECG findings at baseline (as determined by the investigator)

7. Participants who are on the following medications: opioids, antipsychotics, antimanic, bar-
biturates, benzodiazepines, muscle relaxants, sedatives, or tramadol

8. Participants with developmental delay or impairments including autism, cerebral palsy, or
intellectual disability

9. Participants with a personal or family history of schizophrenia or psychotic disorders

10. Participants who are/plan to become pregnant within the study period or within three
months of interventional product discontinuation

11. Participants who cannot commit to using contraception, refraining from recreational can-
nabis use and driving throughout the study period

Study design

CAN-CHA is a multicenter, open-label dose-escalation study to determine the tolerability of
MPL-001 in adolescents with treatment refractory chronic migraine. The traditional 3+3 dose-
finding design was not practical for our study, primarily due to the intervention’s nature; can-
nabinoid-based therapies necessitated a ’start low and go slow’ titration strategy. This ensures
that all participants would begin with the lowest possible cannabinoid dose followed by a
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STUDY PERIOD

Enroliment | Allocation Post-Allocation Close-out
Monthly study visit# Follow up window (15 days) 1 2 3 4 5 6 7
ENROLLMENT:
Eligibility screening X
Informed consent X
Medical history and Demographics X
INTERVENTION:
MPL-001 Intervention follow-up X X X X W
ASSESSMENTS:
Concomitant medication review X X X X X X X
Physical exam X X
Vital signs and weight X X X X X X X
Pregnancy test in females X X X X X X X
Review of daily electronic headache diary X X X X X X X
Sleep related impairment scale X X X X X X X
Pain related interference scale X X X X X X X
Family impact scale X X X X X X X
Mood scale for anxiety, depression and positive affects X X X X X X X
Self-directed goal attainment X X X X X X X
Cannabis use disorder identification test -revised short
form X X
Participant expectation survey X X
Blood sample (8 mLs, approx.) X X X X X X X
Saliva sample for pharmacogenomics X
Adverse event review X X X X X X
Drug accountability X X X X X X
Visit duration (minutes) 60 45 60 45 60 45 60

Where =W weaning begins
Fig 1. CAN-CHA schedule of events as per SPIRIT guidelines.
https://doi.org/10.1371/journal.pone.0290185.9001

gradual increase in dose. The 3+3 design considers only previous cohort data for determining
the next dose assignment, assuming all patients are equivalent and share a similar dose-
response relationship. This can introduce bias in identifying the true maximum tolerated dose
(MTD) and may lead to suboptimal or potentially harmful dosing. The trial will be conducted
in three Canadian centers. CAN-CHA will consist of three different phases: baseline (1
month) without intervention, treatment (4 months of escalating doses) and weaning (1
month). The schedule of events can be found in Fig 1. All participants and their caregivers will
be invited to complete a pre- and post-study survey about their experiences in the trial to
inform future research.
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Patient and public involvement

CAN-CHA trial was designed in collaboration with youth from the KidsCAN Young Persons’
Research Advisory Group (YRPAG) and the Solutions for Kids in Pain (SKIP) network. The
Canadian Collaborative for Childhood Cannabinoid Therapeutics (C4T) Parent Advisory
Committee provided insight on the outcome measurement tools and the consent form. Three
youth advisors (TL, ZA, MC-G) with chronic migraine have been involved throughout the
study design process. They will continue to advise on recruitment strategies, designing materi-
als, reporting and dissemination.

Intervention

The investigational product for our study is a CBD-enriched CHE, MPL-001, purchased from
MediPharm Labs. MPL-001 is a CBD-enriched CHE where each ml of oil contains 2 mg of THC
and 50 mg of CBD dissolved in coconut/palm-based medium chain triglycerides (MCT) carrier
oil. The MPL-001 (CBD:THC 25:1) oil used in this study contains lemon-peppermint flavoring
agents. Manufacturing of MPL-001 occurs following Good Manufacturing Practices includes the
following steps: harvesting of plant, followed by weighting, and drying. Further, dried plants are
subjected to bucking, ethanolic extraction, filtration of cannabinoid ethanolic solution, and evap-
oration of ethanol, this leaves over acidic cannabis resin. Subsequently, cannabis resin is decar-
boxylated (activated) and mixed with oil. The oil is made available in a glass bottle sealed with
child lock caps, stored and labeled at the study central pharmacy according in accordance with
the Cannabis Act, 2018 and the Health Canada Division 5 Food and Drugs Act [24]. All the study
participants will receive an escalating dose starting at 0.2-0.4 mg/kg of CBD per day with dose
increases (0.2 mg/kg/day increments) happening monthly to a maximum of 0.8-1.0 mg/kg of
CBD per day. This dosing strategy reflects the current clinical practice of study investigators and
well below the maximum dose of CBD-enriched CHE of 10-12 mg/kg/day previously well toler-
ated in children with epilepsy [21]. Participants will be provided with dosing calendars (Fig 2)
and be instructed to take their daily dose bid with 25% of the dose in the morning and 75% of the
daily dose in the late afternoon to mimic the diurnal variation [25] in the endocannabinoids and
prevents adolescents from having to take cannabis during school hours.

Dosing rationale and calculations

Data on pharmacokinetics related to cannabinoids in adolescents are extremely lacking. In the
current study, the CBD dose is extrapolated from safety data obtained in clinical trials in chil-
dren and adults with refractory epilepsy [21, 26-33]. CBD was found to be safe and well-toler-
ated in children with refractory epilepsy at a dose of up to 20 mg/kg/day [26, 27, 29, 32, 34].
We aim to keep the CBD dose as low as possible to limit adverse events and reduce costs for
families should we confirm a tolerable dose is effective in future randomized controlled trials.
The use of THC is associated with some risk of developing adverse effects of the central ner-
vous system, [35, 36] however, THC possesses its central pain-relieving potential [14, 37]. Pre-
vious studies on a 1:20 THC:CBD CHE oil in children reported that plasma THC levels
following doses of up to 12 mg/kg/day suggested a low risk for THC intoxication [21]. The
quantity of THC in our study product is 1 mg per mL with maximum THC doses only reach-
ing 0.05 mg/kg/day, which is less likely to be associated with any adverse psychoactive reac-
tions with CBD [38, 39]. In this study, the maximum dose of CBD will be less than 10 percent
of the recommended dose of CBD in the previous studies conducted in the pediatric popula-
tion [40]. In order to maintain the accuracy and consistency in the dosing regimen of study
participants across all the study centers, the mid-point of the dose range will be selected to cal-
culate the desired dose based upon the weight of the participants. Participants will be weighed
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CAN-CHA Dosing Calendar Version 2.0

Use the light grey rectangles to fill out the corresponding number of days in the month. Please mark the boxes to indicate that you have
administered the CBD-enriched cannabis herbal extract oil and took your medication with food. If you lose this form please email the research
coordinator to send you an electronic copy.

DA ONDA DA D DA RSDA RIDA ATURDA

NI 1 L mL mL mL mL mL mL

& Morning O al a al ] 0 a

mL mL mlL mL mlL mL mL

£ Afternoon ] 0 0 ] 0 ] ]

; L mL mL mL mL mL mL

2= Morning rE] ] O 0 O O O

mL mL mL mL mL mL mL

£ Afternoon 0 O O O ] O O

: L mL mL mL mL mL mL

== Morning IE] ] 0 0 O O ]

mlL mL mL mL mL mL mL

7 Afternoon ] ] ] ] [m] O ]

A N 18 mL mL mL mL mL mL

&% Morning fay 0 a al 0 0 a

mL mL mL mL mL mL mL

) Afternoon O 0 O m] m] 0 [m]

; L mL mL mL mL mL mL

. Morning rEI O O 0 O O ]

mlL mL mL mL mL mL mL

7 Afternoon ] ] O m] O [m] O

NOTES
1 mL= drops of CBD oil
Participant ID: Visit #: Date: Physician Signature:
N
BC {@'. \\ 3 7 B0 S3uren NEUROLOGY

Cilicrens "2y Manions o)) |t o bl iy ik ]
Hosplta = 2| Convabingid Theropsaics "'. osituse A WK Health

Fig 2. CAN-CHA dosing calendar.
https://doi.org/10.1371/journal.pone.0290185.9002

at each study visit to assist in tracking changes in appetite; however, the dose calculation will
be based on the weight taken at baseline. The final dose will be calculated by rounding off (0.5
mL of MPL-001). This will help in achieving improved precision and will ease administration
of the investigational product to the study participants. For example, an adolescent weighing
50 kg will receive a starting total daily dose containing 15 mg of CBD (0.3 mg/kg/day) and take
4 mg in the morning and 11 mg in the afternoon.

Baseline phase

Eligible adolescents will be asked by their healthcare providers if they are interested in learning
more about this research study. A study team member, who is not involved in the patients’
care, will present the study, review the consent documents and answer any questions from the
patients and their families. Adolescents who meet the inclusion criteria, assent, and whose
caregiver’s consent to participate will then begin a baseline period. Baseline will consist of one
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month period without intervention to estimate headache frequency and severity, as well as
mood, sleep, and pain before administering the intervention to the participants. Partici-
pants will be asked to maintain a daily electronic headache diary that will include reporting
on the severity of headaches, associated pain, sleep, absences from work/school and adverse
events. Participants will complete age-validated scales on sleep related impairment, anxiety,
depression, positive mood, pain interference, family impact and goal attainment scaling
[41-46] as described in the Fig 1. A blood sample will be drawn from the study participants
to measure liver transaminases (ALT/AST) and creatinine, measure endocannabinoids and
detect pregnancies, while saliva will be sampled for extraction of genomic DNA to allow for
genotyping of pharmacogenetic variants. ECGs (within 3 months of screening or done at
the time of screening) will be recorded at baseline to ensure there are no cardiac electrical
activity concerns.

Treatment phase

Following the one-month baseline period, study participants will receive CBD-enriched CHE
oil, MPL-001with a dosing calendar and administration pamphlet shipped directly to their
homes from the trial coordinating centre. A handout with video component on cannabis oil
administration co-created with the youth advisors will be provided to all study participants
and their families. There will also be a demonstration by the research coordinator at the first
study visit using olive oil in a product bottle. The study participants will be instructed to
administer the investigational product at a starting dose of 0.2-0.4 mg/kg/day divided into two
doses (BID, 25% in the morning and 75% in the evening after school) each day for one month.
Dose-escalation schedule during the treatment phase is described in Table 1. Participants will
continue to complete a daily electronic headache diary to monitor symptoms and adverse
effects. During all follow up visits, participants and their caregivers will be asked to complete
validated outcome measurement tools alongside the PedsQL ™ Family Impact Module assess-
ment, and Self-directed goal attainment. Blood samples will be collected prior to starting the
next dose level, at study visits and will be used to evaluate changes and variability in cannabi-
noid pharmacokinetics with escalating doses, confirm pregnancies, and monitor liver enzymes
and creatinine over time.

Weaning phase

After the baseline phase (one month, no treatment) and the treatment phase (four months,
escalating doses), participants will start the weaning schedule. Weaning includes incrementally
reducing the dose (by 0.2 mg/kg CBD every week) leading to complete discontinuation of the
study product. The complete weaning schedule is detailed in Table 2. The intervention will be
discontinued by visit 7. If the parents, adolescents, and healthcare providers feel that there was
improvement while on the intervention, participants will discuss the continued authorization
of medical cannabis with the enrolling physician, caregivers, and their healthcare team.

Table 1. Dosing schedule for CAN-CHA evaluating a CBD-enriched CHE from visit 2 to visit 6.

Visit CBD total daily dose Frequency Duration
Visit 2 0.2-0.4 mg/kg/day BID 1 month
Visit 3 0.4-0.6 mg/kg/day BID 1 month
Visit 4 0.6-0.8 mg/kg/day BID 1 month
Visit 5 0.8-1 mg/kg/day BID 1 month

https://doi.org/10.1371/journal.pone.0290185.t001
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Table 2. The weaning schedule which begins at visit 6 and ends at visit 7.

Visit 6 CBD total daily dose Frequency Duration
Week 1 0.6-0.8 mg/kg/day BID 7 days
Week 2 0.4-0.6 mg/kg/day BID 7 days
Week 3 0.2-0.4 mg/kg/day BID 7 days
Week 4 0 mg/kg/day BID 7 days

https://doi.org/10.1371/journal.pone.0290185.t1002

Withdrawal criteria

Study participants may withdraw from the study at any point. If a participant’s headaches
worsen or they suffer from intolerable treatment related adverse effects, they will be withdrawn
from the study. Participants who become pregnant during the study period, do not attend fol-
low-up visits, or do not comply with the prescribed interventional drug regimen will be with-
drawn from the study. Participants will be given the option to only withdraw from the study
intervention, these participants will continue to be followed up for safety assessments till the
end of study. All participants withdrawn from the study will be included in the final report at
the end of the study for transparency.

Dose limiting toxicities (DLT's)

Adverse events will be categorized using the Common Terminology Criteria for Adverse
Events (CTCAE version 5.0 dated 27 Nov 2017). If any of the following DLT's occur the partici-
pant will not move up to the next dose level. Dose escalations will not be reattempted but the
participant shall remain in CAN-CHA should no other DLT's occur. DLT's include:

1. Parental/youth report complaints of moderate mood elevation defined as exaggerated feel-
ings of well-being which is disproportionate to the events and stimuli (Euphoria Grade 2)

2. Somnolence Grade 2 which includes moderate sedation (sleepiness and drowsiness) that
limits instrumental activities of daily living

3. Cannabis-attributed diarrhea, Grade 2 or more defined as an increase of 4-6 stools per day
over baseline; moderate increase in ostomy output compared to baseline; limiting instru-
mental activities of daily living

4. Unexplained tachycardia (w/out pain, fever, anemia etc.) requiring medical intervention
5. Unexplained hypotension requiring medical intervention

6. Non-infectious conjunctivitis Grade 2 defined as moderate decrease in visual acuity (best
corrected visual acuity 20/40 and better or 3 lines or less decreased vision from known base-
line) characterized by inflammation, swelling and redness to the conjunctiva of the eye.

7. Serious adverse events requiring hospitalization

8. Discretion of the participant, physician, or parents

Primary outcome

The frequency and type of cannabis-related adverse events among study participants will be
assessed daily throughout the study. Adverse events will be reported daily and reviewed at
study visits.
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Secondary outcomes

1. The frequency of headache measured using headache-free days [assessed: daily throughout
the study]. Reported number of headache-free days per month during the study period

2. The average intensity of pain due to chronic headache as measured using an 11-point
Numeric Rating Scale (NRS) [assessed: daily throughout the study] [47]. Reported for each
study participant as a percentage change in average daily pain intensity due to chronic
headaches on the numeric rating scale (NRS) from baseline to each follow up visit

3. The impact of pain on participants’ quality of life using the PROMIS Pediatric Pain Inter-
ference-Short Form 8a [assessed: at visits 1,2,3,4,5,6 and 7] [41]. Reported as a percentage
change in the scores from baseline value

4. The quality of sleep will be recorded using the PROMIS Pediatric Sleep-Related
Impairment-Short Form 8a scale [48]. [assessed: at visits 1,2,3,4,5,6 and 7] Reported as a
percentage change in scores from baseline value

5. Changes in anxiety will be measured using the PROMIS Pediatric Short Form v2.0— Anxi-
ety - 8a scale [49] [assessed: at visits 1,2,3,4,5,6 and 7]. Reported as percentage change in
scores from the baseline value

6. Change in mood will be evaluated using two tools PROMIS Pediatric Short Form v2.0—
Depressive Symptoms 8a scale and the PROMIS Pediatric Positive Affect-Short Form 8a.
[44, 50] [assessed: at visits 1,2,3,4,5,6 and 7]. Reported as a percentage change in scores
from baseline value

7. Change in self-directed goal attainment (participant and parent reported) [assessed:
monthly throughout the study] [45]. Reported as a percentage toward a physical, mental
and social by participant at each monthly visit

8. Change in scores of PedsQL ™ Family Impact Module, Version 2.0 [assessed: monthly
throughout the study] [46]. Reported as percentage change in scores from the baseline value

9. Steady-state trough plasma levels of bioactive cannabinoids THC, CBD, 11-OH-THC,
7-OH-CBD, and endocannabinoids [assessed: monthly throughout the study]. Reported as
a plasma concentration relative to each dose increase/decrease and according to genotype

10. Genetic polymorphisms within genes encoding for cytochrome P450 enzymes and the p-
glycoprotein transporter and their association with plasma levels of THC, CBD, and their
active metabolites in the study participants

Sample size

CAN-CHA is a tolerability study, designed to evaluate the safety of escalating doses of a canna-
bidiol-enriched CHE. Given the within-participant study design, a sample size of 20 study par-
ticipants (common for early phase trials) should provide a reasonable characterization of the
pattern of adverse event frequency and severity as dosing increases. To provide more general-
izable data we will recruit these participants across three pediatric chronic pain/headache pro-
grams in Halifax, Vancouver, and Toronto, Canada.

Data collection, management and sharing

Data collection will be the responsibility of the study team at each site under the supervision of
the site investigators (TFO, ECL, GAF) and trial sponsor (LEK, University of Manitoba).
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Investigators and research coordinators will be responsible for ensuring the accuracy, com-
pleteness, legibility, and timeliness of the data reported. All source documents will be com-
pleted in a neat, legible manner to ensure accurate interpretation of data. Hardcopies of the
study visit measurement tool will be provided as source documents for each participant
enrolled in the study. Data recorded in the electronic case report form (eCRF) derived from
source documents should be consistent with source documents. Clinical and laboratory data
will be entered into REDCap (Research Electronic Data Capture), [51] a 21 CFR Part 11-com-
pliant data capture system provided by the Women and Children’s Health Research Institute
at the University of Alberta, Edmonton. REDCap includes password protection and internal
data quality checks, such as automatic range checking, to identify data that appear inconsis-
tent, incomplete, or inaccurate to the study team for verification. Clinical data will be entered
directly from the source documents. Full de-identified datasets will be available from the corre-
sponding author upon reasonable request and review by the trial steering committee.

Statistical analysis

The primary statistical analyses will be a descriptive summary of the pattern of incidence and
severity of adverse events across dosage levels. Conventional summary statistics will be used to
describe baseline characteristics and other outcomes (means, standard deviations, as well as
medians, range, and interquartile range (IQR) for numerical variables; counts and percentages
for categorical variables). Adverse events will be reported overall (duration of the study period)
and by dosage level (study month). Medians, ranges and IQR will be provided for the concen-
trations of CBD, THC, and the major metabolites at each sampling point. The ratio of concen-
tration of parent compound to metabolites and endocannabinoids will also be summarized to
explore variability in cannabinoid metabolism. Severity, frequency, and relationship of treat-
ment emergent AEs to study intervention will be presented by system organ class and Med-
DRA codes. The secondary outcomes including pain, sleep impairment, depression, positive
affect, anxiety, and goal attainment scores will be summarized at each timepoint; within-par-
ticipant change from baseline of these measures will also be summarized (both absolute and
percentage change) but this trial is underpowered, and not designed to evaluate efficacy.

Ethics and dissemination

CAN-CHA received a No Objection Letter from Health Canada (Dec 2022), registered with
ClinicalTrials.gov (NCT05337033). The study was approved by the University of Manitoba
Health Research Ethics Board (HS25503- B2022:037). An institutional cannabis research
license was received in Sep 2022, and we expect to enroll our first participant in 2024. Written
informed consent will be received from all the participants and from the legal guardians for
the participants who will be below 16 years of age. We plan to disseminate our findings of the
CAN-CHA trial by presenting them to conferences, sharing them with participants and the
public using infographics, and publishing the results in an open-access journal.

Discussion

Adolescents with refractory headache disorders are using cannabis products off-label to man-
age their symptoms, self-guided in the absence of evidence [52-54]. Chronic headaches are
often resistant to standard drug therapies in adolescents, resulting in school absenteeism, with-
drawal from social activities and can cause significant stress for families [55]. Based on anec-
dotal reports, parents of children with chronic headaches found cannabinoids to be effective
for the management of headache [1, 56], but there remains minimal data available to inform
dosing or safety. CAN-CHA is a tolerability study designed with youth and parents that will
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investigate the safety of escalating doses up to 1 mg/kg/day of CBD-enriched CHE in adoles-
cents with chronic headache. This represents the first study evaluating a cannabis product,
providing valuable knowledge on the safety and dosing of a CBD-enriched CHE in children
with chronic pain. The CAN-CHA trial is an open label with a small sample size, underpow-
ered to evaluate efficacy. Additionally, due to smaller sample size it is not feasible to conduct a
dose response modelling due to increased variability, challenging to generalize findings to
larger population and reduced statistical power [57]. This study will inform dose selection for
a larger scale randomized clinical trial comparing a CBD-enriched CHE oil to placebo (on top
of standard of care) for adolescents with chronic headache. In this trial, we are using CBD-
enriched CHE with low THC due to the reported protective effect of CBD on THC toxicity, as
documented in studies conducted in the late 19s [38, 39]. The potential risks and unknowns
regarding the impact of cannabinoids on the developing brain are clearly communicated in
the consent and assent forms. In addition to this clinical trial, we are committed to gathering
long-term real-world observational evidence to enhance our understanding of how cannabi-
noids affects children’s health and quality of life for families (https://classic.clinicaltrials.gov/
ct2/show/NCT05863910)). Given the high prevalence of chronic headaches, severe morbidity,
and current lack of effective treatment options, the successful outcomes from this research
project will have the potential to create meaningful impact for the lives of Canadian
adolescents.

Supporting information

S1 Checklist. Recommended items to address in a clinical trial protocol and related docu-
ments.
(PDF)

S1 Data. Study protocol reviewed by ethics committee.
(PDF)
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