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Background: In an observational study in Geneva (Switzerland), we found that administering a standardized THC/CBD oil was feasible, safe, and beneficial in an elderly polymedicated population with severe dementia, behavioral troubles, and pain. Those findings need to be confirmed in a randomized clinical trial.



Objectives: The MedCanDem trial is a randomized, double-blind cross-over placebo-controlled trial to study the efficacy of cannabinoids in improving painful symptoms during severe dementia disorders in patients living in long-term care facilities in Geneva. This manuscript describes the MedCanDem trial protocol.



Materials and methods: Participants will be patients suffering from severe dementia associated with pain and behavioral troubles and living in long-term care facilities. We selected five facilities specialized in caring for severely demented patients in Geneva (Switzerland). A total of 24 subjects will be randomized 1:1 to the sequence study intervention/placebo or the sequence placebo/study intervention. Patients will receive study intervention treatment or placebo for eight weeks, and then after a one-week wash-out, treatments will be inversed for another eight weeks. The intervention will be a standardized THC/CBD 1:2 oil extract, and the placebo will be a hemp seed oil. The primary outcome is the reduction from the baseline of the Cohen-Mansfield score; secondary outcomes include the reduction in the Doloplus scale, the reduction of rigidity, the monitoring of concomitant drugs prescription and de-prescription, the safety assessment, and a pharmacokinetic evaluation. The primary and secondary outcomes will be assessed at the baseline, after 28 days, and at the end of both study periods. In addition, safety laboratory analysis, pharmacokinetic evaluation, and therapeutic drug monitoring for the cannabinoids will be evaluated through a blood sample analysis conducted at the beginning and the end of both study periods.



Discussion and conclusion: This study will allow us to confirm the clinical results observed during the observational study. It represents one of the few studies aiming to prove natural medical cannabis efficacy in a population of non-communicating patients with severe dementia, experimenting with behavioral troubles, pain, and rigidity.



Trial registration: The trial has Swissethics authorization (BASEC 2022-00999), and it is registered on clinicaltrials.gov (NCT05432206) and the SNCTP (000005168).
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1. Introduction

According to the World Health Organization, dementia affected 55 million people globally in 2020, and they are expected to climb to 78 million by 2030 (1). In Switzerland, the number of people with degenerative dementia is around 155.000, of whom 7,400 are under age 65, and about 40% live in long-term care facilities (2, 3). In Switzerland, the direct and indirect cost of dementia reached more than 11 billion in 2019, of which a large proportion (53%) was spent on institutional care (4). Behavioral and psychological symptoms of dementia (BPSD) affect up to 80% of patients with advanced dementia (5), and 97% of patients with dementia will develop at least one behavioral symptom at a certain point in their illness (6). They alter the quality of life of patients and caregivers and increase the economic burden of the disease. In addition, they lead to medication overuse and can lead to other complications of dementia: chronic pain, physical trauma, and falls (7).

Pain can be associated with the deterioration of the patient's overall condition and the onset or worsening of behavioral symptoms (8, 9). Studies suggest that more than 50% of people with dementia have underestimated and undertreated pain (10). The strong association of pain with psychological symptoms and aggressive behavior (11) suggests that optimizing pain treatment might contribute to the relief of psychological symptoms and improve patients' functions (12). A correct assessment of pain in demented patients is a challenge but validated observational staff-administered assessment scales exist, such as the Doloplus questionnaire (13, 14).

Psychological symptoms treatment consists of correcting somatic and psychiatric factors, improving environmental factors, and implementing non-medicinal psychological, psychosocial, and behavioral interventions (16). Unfortunately, despite various interventions, some patients continue to present behavioral problems, such as aggressiveness and shouting. Often, drug treatments must be introduced (antidepressant, neuroleptics, atypical antipsychotics, or benzodiazepines), with the limits of their effectiveness and side effects (17, 18) like akathisia, wrong eating habits, atypical strokes, paradoxical agitation, or accentuation of memory disorders. Unfortunately, current data in the literature do not allow us to recommend specific treatments for Alzheimer's disease to prevent and treat psychotic symptoms and disruptive behavior.

The medical use of cannabinoids is the subject of growing interest from the international scientific community. Recent publications report on the pharmacological properties of cannabinoids and their therapeutic potential in several pathologies, such as pain management, glaucoma, epilepsy, autoimmune diseases, and disorders often associated with aging (18, 19). Cannabis sativa's main cannabinoids constituents are delta-9-tetrahydrocannabinol (THC) and cannabidiol (CBD), but other cannabinoids and terpenes also are pharmacologically active (20). Most clinical studies suggest that a combination of THC and CBD have antispasmodic effects (21, 22), whereas given alone THC seems to have appetite increasing and “derealization” effects (23, 24), and CBD has more calming anti-convulsive effects (25). THC's activity mimics the effect of the endocannabinoids, especially on the CB1 receptors mainly expressed in the central nervous system. Instead, CBD activities are yet to be fully understood, appearing to interact - as an agonist or antagonist - with various receptors including CB1s and CB2s, the vanilloid type 1 channel (TRPV1) (26), the serotonin receptor 5HT1A (27), and the enzymes responsible for anandamide uptake and hydrolysis (28, 29). An intriguing property of CBD might be its capacity to antagonize the psychotropic effects of THC, possibly modulating the THC-CB1 receptor interaction (30, 31). The clinical observation and the literature report that CBD co-administration can counterbalance THC psychotropic effects (32–34) and that oral THC/CBD combination results in higher tolerability and patient satisfaction (32, 35). Still, effects can be dose and context dependent, and the suggested antipsychotic effect of inhaled CBD on THC recently has been contested (36). A critical aspect adding complexity to the study of cannabis sativa and cannabinoid's medicinal properties is the possibility of the “entourage effect,” first proposed in 1998 by Mechoulam and Ben-Shabat (37). The entourage effect refers to the natural extract potentiation or balancing of activities compared to pure synthetic drugs, probably due to other cannabinoids and non-cannabinoid derivatives naturally present in the extract. Some clinical experiences suggest that the entourage effect might be involved in better clinical outcomes and fewer side effects (38, 39). This aspect and the importance of the GMP quality of the administered product, require a careful product selection to guarantee the certification, reproducibility and control of the cannabis strain and the study drug manufacturing process.

The efficacy of cannabis derivatives for chronic pain is supported by clinical trials (40, 41). Still, there is a lack of consensus (42), and a poor quality in data available in literature on the use of cannabinoids-based medicines for pain, with a great variability in terms of pain reduction results, type of cannabis derivative or synthetic drug used, dose range or length of administration. Still, in clinical practice, chronic pain is the primary indication for the prescription and usage of cannabinoids in Switzerland (43). Concerning treating dementia-related disorders, various studies support using THC and CBD. In-vitro and in-vivo studies elucidate the endocannabinoid system involvement in preventing and treating Alzheimer's disease and dementia (44). However, the efficacy of cannabinoids in reducing neuropsychiatric symptoms is still to be confirmed, and clinical trials are mainly based on cannabinoids' synthetic analogs, dronabinol or nabilone (45). Preliminary results of the few clinical trials demonstrated that cannabinoids could be safely administered to patients with dementia (32). Literature also provides moderate support for the efficacy of cannabinoids on behavioral and psychological symptoms of dementia (BPSD). Still, the lack of robust randomized clinical trials doesn't allow generalization of the findings (45, 46).

The pharmacokinetics of THC and CBD involve their metabolization by the liver p450 enzymes. The concomitant administration of medical cannabis with other drugs might result in a higher risk of drug-drug interactions, thus reducing medication activity or increasing toxicity. THC and CBD are metabolized by liver CYP450 enzymes (THC by CYP2C9, CYP2C19, and CYP3A4 isoenzymes; CBD mainly by CYP2C19, CYP1A2, and CYP3A4) (47–49). In vitro drug-drug studies confirm that there is potential for THC and CBD to have pharmacokinetic interactions, possibly affecting the metabolism or the activity of drugs that are substrates for CYP2C9, CYP2C19 and CYP1A2 (e.g., fluoxetine, clopidogrel or tizanidine) (50–52). However, the in-vitro and in-vivo observations haven't always been confirmed in humans (53). Data is still to be validated, but the few clinical studies confirm cannabinoids' implication in cytochromes induction or inhibition (54). Moreover, the route of administration, the age of patients, and the number of concomitant medications represent critical variables that might need specific clinical studies to confirm the cannabinoids' pharmacokinetics before generalizing results from other trials.

In a recent feasibility prospective observational study (55), we demonstrated that 19 patients with severe dementia and significant behavior problems could receive a natural THC/CBD oral oil medication for over a year without discontinuation due to side effects. The Cohen-Mansfield Agitation Inventory score, the Neuropsychiatric Inventory score, and the rigidity score markedly improved after the cannabis administration, then stabilized and lasted throughout the observation period. In addition, half of the patients decreased or stopped other pain and psychotropic medications. The families and the caretakers appreciated the decrease in rigidity, consequently making daily care more manageable, the improved direct contact with the patients, and the improved behavior. A preliminary pharmacokinetic analysis to evaluate the possibility of drug-drug interactions detected a slight reduction in some hepatic enzymatic (CYP1A2 and CYP2C19) activity in the cohort of observed patients. Still, no severe adverse events related to the treatment or concomitant drugs were reported, and the safety profile was favorable, with no drug discontinuation due to side effects (55).

The encouraging results of the observational study, both on safety and feasibility, and the need to add knowledge on the possible use of natural cannabis oil to reduce BPSD and pain in patients with severe dementia, prompted us to set up a randomized clinical trial. This manuscript presents the trial protocol planned for 2023 in five nursing homes in Geneva, Switzerland.

This trial aims to prove the efficacy of a standardized THC/CBD natural cannabis oil in reducing the behavioral and psychological symptoms of dementia, pain, and rigidity in patients. This trial includes evaluating plasma levels of the cannabinoids and derivatives and their potential influence on the cytochromes P450 - CYP1A2, CYP2B6, CYP2C9, CYP2C19, CYP2D6, CYP3A4/5 - to bring further knowledge to the possible impact of the cannabinoids on the metabolic enzymatic activity in this patient population.



2. Methods and materials


2.1. Ethics and authorities' approval

The investigators drew up the study protocol following the SPIRIT 2013 statements and checklist. They assure they will conduct the study following the principles enunciated in the current version of the Declaration of Helsinki, the guidelines of Good Clinical Practice (GCP) issued by ICH, and Swiss Law and Swiss regulatory authority's requirements.

The study protocol and procedures have been reviewed and approved by the Geneva Ethics Commission (number 2022-00999) and by Swissmedic, the Swiss Agency for therapeutic products. This trial has been registered on Clinicaltrials.gov: NCT05432206. The purpose, nature, and potential risks of this trial will be fully explained to the participants’ relatives or to representatives in the medical field (art 378 Swiss Civil Code) who will provide written informed consent before participating.

The results will be the object of scientific publications and communication to scientific conferences. Any reference to the identity of the study participants will be avoided, and confidentiality will be guaranteed.



2.2. General study design

This study is designed as a randomized, double-blind, placebo-controlled AB/BA cross-over trial. Two weeks are planned for the inclusion of patients. After inclusion and randomization, the investigational medicinal drug or the placebo will be administered for eight weeks. A 7-day wash-out period will follow, with no drug administration. Afterward, the treatments will be inversed and administered for eight weeks so that all patients can access the study drug. An observation week, without treatment intake, is planned at the end of the second period (Figure 1).


[image: Figure 1]
FIGURE 1
Study flow chart of the MedCanDem trial, medical cannabinoids for painful symptoms in patients with severe dementia living in home-care facilities.




2.3. Setting

Patients will be included in five long-term home facilities in Geneva (Résidence Butini, Résidence de la Rive, Les Charmettes, Résidence Fort-Barreau, Résidence Les Tilleuls), all specialized in the care of severely demented patients. There will be no stratification between the study settings.

Two permanent staff members for each facility will be the local referents for the study and will be trained by the study staff for all procedures. They will supervise the daily treatment administration and participants' daily surveillance and maintain constant contact with the study staff. Appropriate training will be provided to all personnel involved in the direct care of patients, and all the facilities staff will be informed of the study and the contact persons in case of need.



2.4. Population

The population will be male and female subjects, 55 years of age and over, suffering from severe dementia and behavioral problems, and permanent residents in a long-term care facility. The gender distribution will reflect the facilities' population, and a majority of females might be expected. Patients' mental incapacity will be assessed before inclusion, and informed consent must be obtained from a representative in the medical field (art 378 Swiss Civil Code). If patients show signs and symptoms of unwillingness to participate, they will be excluded from participation.

Inclusion criteria:


	•Age ≥55

	•Clinical Dementia Rating [35] ≥3

	•Neuropsychiatric Inventory [NPI] score >10, notwithstanding optimal conventional treatment.

	•Fully vaccinated for Covid-19 and/or recovered from Covid-19 for at least two weeks at the time of inclusion. (The study started to be planned in May 2021, when the SARS-CoV-2 outbreak was a major concern and vaccine of recent introduction. We added this inclusion criteria to avoid complications to the study procedures – no interference or complication is expected if patients get sick during the trial)



Non-inclusion criteria:


	•Severe organ deficiencies such as cardiac, pulmonary, hepatic, renal insufficiency

	•Unstable heart rhythm

	•Symptomatic orthostatic hypotension

	•Patients presenting significant changes or instability of psychotropic medication

	•Patients taking a THC or CBD treatment in the week preceding the study

	•Patients presenting any other medical conditions that would prevent the participation in the whole study protocol





2.5. The investigational products

The investigational medicinal drug will be a standardized cannabis sativa full extract from defined cannabis varieties formulated in hemp seed oil. The oil contains 11 mg THC/g and 22 mg CBD/g, THC/CBD (ratio 1:2), odor masked. The placebo will be a hemp seed oil, <0.1 mg THC/g and <0.1 mg CBD/g, odor masked, color adjusted. The cannabis sativa oil extract and the placebo are provided by Cannapharm AG. Cannapharm AG holds all the GMP certifications for the product and will be responsible for the product characteristics throughout the study.

The dose rationale is based on our clinical experience over the last years and the prescription schema of nabiximols, the only comparable cannabis medicine authorized in Switzerland. The initial dose of 2,5 mg THC/ 5 mg CBD will be individually titrated up to a maximum of 20 mg THC/ 40 mg CBD divided into two administrations per os daily (Table 1). The proposed dosage is under the dosage suggested in the package insert for Sativex® (around 30 mg THC per day after the adaptation phase). The study investigators will decide the dose adjustments on daily individual evaluation. If patients refer to unpleasant symptoms or an adverse event is observed, the dosage will be evaluated, and the titration will be put on hold until stabilization. If an effect is remarked, but subsequent dosage augmentation does not produce improvements, the titration will be stopped, and the dosage will be fixed at the last time the change was observed. Particular attention will focus on blood pressure that should remain within a 15% range compared to patients' average blood pressure, based on the last seven days' medical history. In case of systolic and/or diastolic blood pressure variations, the titration will be stopped, and the dosage will be evaluated. Titration will be continued after blood pressure stabilization. The health professionals in charge of the patients will continue patients' regular treatments.


TABLE 1 Study drug titration.
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2.5.1. Post-trial treatment access

The post-trial treatment access was a significant concern in setting up the clinical trial. Medical cannabis oil is available in Switzerland on physician prescription. Still, the treatment is expensive and not reimbursed by health insurance. We wanted to guarantee that physicians could continue prescribing medical cannabis oil to their patients if willing to do, without additional costs or administrative burden. Therefore, Cannapharm AG granted us medical cannabis free supply for five years after the study termination to all participants to whom the physicians would consider the prescription. In addition, the study staff will provide all safety and usage information to the physicians needing assistance.




2.6. Outcomes and data collection


2.6.1. Primary outcome

The primary endpoint is the variation in the Cohen-Mansfield Agitation Inventory score (56). This questionnaire comprises 29 items, each evaluating the frequency of agitated behaviors with values from 1 (never) to 7 (several times an hour). The final score ranges from 29 to 203, the higher value meaning a worse situation. The CMAI is validated and broadly used to evaluate agitation in long-term facilities.

The CMAI assessments are planned on the first day, before the drug intake, after four weeks, and at the end of both study periods (Table 2). A final evaluation will occur after the observation week planned at the end of the two study periods. A trained study staff member will conduct evaluations by interviewing a panel of healthcare professionals who usually care for patients. The questionnaire will be based on the patients' behaviors the week before the assessment.


TABLE 2 Study schedule.
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2.6.2. Secondary outcomes


2.6.2.1. Clinical outcomes

The secondary outcomes will be the score changings of the Doloplus pain scale (13), the NeuroPsychiatric Inventory scale (NPI) (57), the Unified Parkinson's Disease Rating item 22 rigidity Scale (UPDRS) (58), and the changing in the most incapacitating daily activity and behavioral trouble (MIDA and MIBT). Those assessments will be held at the same time as the primary endpoint, during the interview with the healthcare professionals usually taking care of patients (Table 2).

The Doloplus pain assessment is an observational staff-administered evaluation of pain for patients with communication disorders. It is composed of 10 items, each exclusively and progressively rated from 0 to 3, for an overall score from 0 to 30, the higher score meaning the worse outcome. The NPI is a questionnaire measuring 12 neuropsychiatric symptoms in the period before assessment. It rates the frequency on a 4-grade score multiplied by the severity on a 3-grade score. Each symptom can be rated from 0 (absent) to 12 (high frequency and severe) for a final score ranging from 0 to 144, the higher score meaning the worse outcome. The UPDRS (item 22) evaluates the patients' rigidity during the passive movements of the main joints in a relaxed and sitting position. The score ranges from 0 to 4 (0 = no rigidity; 4 = extreme difficulty in movements). The score will be attributed to patients by a trained facility health care provider to avoid perturbing patients with the presence of the study staff, to which they might not be accustomed. The evaluation will occur on pre-determined days and be communicated to the study team during the interviews.

The healthcare professionals will define each participant's most incapacitating daily activity. During our observational study, we remarked that the most common difficulties were personal daily care, dressing, and undressing. Therefore, they will be assessed on a 0–10 scale, with 0 meaning no difficulty and 10 extreme complexities. Likewise, the most incapacitating daily behavior (e.g., screaming, opposition) defined by the facility staff will also range from 0 to 10, 10 meaning maximum trouble.

Additional secondary outcomes will comprise the evaluation of the impression of change after the drug intake (Table 2). At two time points, after four weeks and after eight weeks of both study periods, we will ask the families and the facility staff to express their impression of change, rating it on a visual scale ranging between −10 for the maximum worsening and +10 for the maximum bettering. Concerning the facility staff, the assessment will take place during the interviews. For the families, we will contact them for a short personal or virtual consultation that will also represent an exchange moment for the families with the study staff to ask questions or solve doubts.

Finally, we included the registration of changes in concomitant medications, with a particular interest in pain and psychotropic drugs as a secondary endpoint.



2.6.2.2. Pharmacokinetic outcomes

A pharmacokinetic evaluation is planned for the first and the last day of both study periods (Table 2). Patients will receive the Geneva cocktail (59) on an empty stomach in the morning before drug intake. After two hours, a blood sample will be collected from each patient by the nursing home staff and sent to the Geneva University Hospitals' laboratory for analysis. They will measure the therapeutic dosage through the plasma concentrations of THC, its two metabolites, 11-hydroxy-tetrahydrocannabinol (11-OH-THC) and Carboxy-tetrahydrocannabinol (THC-COOH), and CBD. They will also register the plasma concentrations of endocannabinoids anandamide (AEA) and 2-arachidonylglycerol (2-AG). Also, the changings in enzymatic activity of six cytochromes p450 (1A2, 2B6, 2C9, 2C19, 2D6, 3A4/5) will be evaluated by measuring the changes in the metabolic ratio (metabolite concentration/substrate concentration) of the corresponding substrates.



2.6.2.3. Safety outcomes

Our first concern is the safety of our patients, and their well-being will be constantly monitored and evaluated by the facilities staff that will refer any observation to the study team. During the entire duration of the study, all adverse events (AE) and all serious adverse events (SAEs) are collected, thoroughly investigated, and documented in source documents. Due to the status of our population, we expect adverse events unrelated to the investigational product. Therefore, AE related to the investigational drug, SAE, and suspected unexpected serious adverse reactions (SUSAR) would be reported and documented in the study safety outcomes. The collected information will include event description, time of onset and duration, intensity assessment, resolution, and action to be taken if applicable.

We expect mild adverse events such as fatigue and dizziness based on our feasibility study and the literature. These mild events usually are reported during the first week and regress spontaneously in a few days without interrupting the treatment. Safety outcomes include blood pressure monitoring every day from the screening period to the end of the final observation week. In addition, the patients will be monitored for heart rate, temperature, and weight at the beginning and the end of each period and the end of the observation week. Also, the blood formula will be checked at the beginning and the end of both study periods. Based on our precedent pilot study results and the safety profile of nabiximols, we don't expect adverse events affecting laboratory parameters.





2.7. Randomization, blinding, withdrawal

The participants will be randomized 1:1 between the sequence medical cannabinoids–placebo and the sequence placebo–medical cannabinoids (A→B and B→A). Patients, families, health professionals, and the study team will be blinded. The statistician (FC) generates the randomization list and provides it to Cannapharm AG, who will prepare study kits and complete the list with the batch numbers. The treatments are packed in sequentially numbered kits: each kit contains the placebo and the active drug in a clearly defined sequence, named periods 1 and 2, respecting the randomization list. The kits will be allocated in their numbered order to the patients. The study team will not have access to the list until the end of the study, except in an emergency. The blood sample analysis results concerning the blood concentration of THC, its derivatives, and CBD will be kept by the laboratory and communicated to the study team at the end of the second period to avoid demasking the patients following the observation of the presence of cannabinoid derivatives. Participants may withdraw from the study at any time and for any reason, and withdrawn patients won't be replaced.

Daily blood pressure measurement or sampling failure won't be considered a protocol violation. In fact, due to the particularity of our population, a refusal of the measurements and samplings may occur. Also, the failure to collect the family's impression of change won't be considered a protocol violation because some patients don't have relatives to provide such feedback.



2.8. Statistical consideration

Based on our feasibility study's results, the hypothesis is that medical cannabinoids will improve neuropsychiatric symptoms of patients with severe dementia living in a long-term care facility. The Cohen Mansfield agitation scale average score expected in patients before entering the study is 70 points. Therefore, the expected improvement with the treatment is a reduction of 20 points, with a between-patient standard deviation of 20 points and a within-patient standard deviation of 15 points. The number of patients to enroll, considering an alpha level of 5% and a power of 90%, is 14. Still, we planned to enroll 24 patients counting a 60% attrition rate. The high “attrition rate” in the power calculation is intended as a conservative measure because of the age and advanced illness of the trial participants and the potential risk of adverse events leading to trial dropouts. Moreover, the cross-over design is associated with more dropouts due to double duration, resulting in the loss of all information about the dropout participant due to the within-subjects analysis (60).

The changes from the baseline scores for primary and secondary endpoints will be evaluated by paired t-test, and the tolerability and safety data will be evaluated descriptively. Analysis with mixed models will be applied and defined in the statistical analysis plan finalized before the database lock. Subgroup analysis according to demographic criteria will be evaluated on an exploratory basis.



2.9. Data safety monitoring board (DSMB)

A Data Safety Monitoring Board will be established to safeguard the interests of trial participants by assessing the safety of the interventions during the trial and monitoring the study's overall conduct. The DSMB will be advisory to the Principal Investigator and the Sponsor, who are responsible for decisions regarding the trial. The DSMB will provide recommendations about modifying, continuing, or stopping the study and will function independently of all other individuals and bodies associated with the conduct of the trial. It will be composed of at least three voting members, who will be independent of the study and collectively have experience in the clinical area of interest, biostatistics, and randomized clinical trials. A quorum will require at least two members.




3. Discussion and conclusion

Dementia and its associated problems are increasing worldwide, and there is a lack of adequate and well-tolerated medications. A few clinical trials, with significant variations in settings and heterogeneity in study designs, suggest cannabinoids might be of interest (46). We conducted a prospective observational study to evaluate the feasibility and safety of using a standardized THC/CBD oral oil formulation to help treat BPSD in patients with severe dementia (55). The study results and the experience gained stand as the base for this randomized clinical trial whose study settings encounter overlapping difficulties (38, 61) starting from patient's consent. Patients with severe dementia cannot consent to study participation, so the consent must come from relatives and families. A parallel sociological evaluation showed that families were very supportive of participation and proud of contributing to advancement in research, feeling that their relatives had not been abandoned (62, 63). During the observational study, the patients weren't showing discomfort while receiving the medication. They instead seemed more comfortable, relaxed, in contact with family members and staff, and more willing to receive basic care. Also, the team was supportive of the experiment and is now eager to participate in the RCT.

The observational study gave us an indication of the clinical trial outcomes, and we designed primary and secondary endpoints based on previous results. Still, one relevant observation was concerning concomitant drug deprescription. Physicians were able to deprescribe pain and psychotropic medications during the observational trial in 84% of patients. Pain drugs could be reduced in 42% of patients. We believe pain assessment was missing data from the panel of evaluations in the observational study, and it could provide additional information on the overall clinical aspects. The Doloplus score is a validated observational assessment scale (13), and the study staff and the long-term facilities health professionals are used to it, considering that the knowledge of the scale is essential for the correct outcome measurement (64).

Several challenges have been identified in the proposed study, also considering Martin et al. suggestions for clinical trials with cannabis medicines (61). Primarily, we selected the same cannabis strain of the observational study and the same manufacturer who can also guarantee full quality control compliance. The quality certification and the stability of the natural oil are significant in assessing the efficacy of cannabinoids. The medical cannabis dosage titration and daily observation were attentively evaluated, especially considering patients’ reduced ability to communicate discomfort. Also, post-trial access was an essential aspect of the study setup, wanting to be able to provide medical cannabis treatment when asked by the physicians without additional costs. All these aspects represent strengths in the study design, together with the pharmacokinetic evaluation. The therapeutic drug monitoring and assessing cytochromes enzymatic activity is complex to organize in such a population, needing careful planning and coordination. Nevertheless, it is essential, especially considering the possibility of poly-medication, which is common to these patients, and the lack of reliable scientific data in the literature.

The principal limitation of this study is linked to the population. The cross-over design risks extending the length of the study, and patients might drop out between the two phases. Also, the recruitment might be prolonged by the several co-morbidities patients are experimenting with and the possibility of failing to respect inclusion and non-inclusion criteria. Those aspects have been anticipated in the sample size by calculating a significant attrition rate and choosing to recruit patients in five long-term facilities.

To our knowledge, this is one of the first studies to study the efficacy of cannabinoids in improving painful symptoms during severe dementia disorders in patients living in long-term care facilities. To date, one similar study is ongoing in Australia (65). Thus, the importance to confirm in different study settings and countries the efficacy of natural cannabinoids in treating behavioral symptoms and pain.
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