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Abstract
Introduction: Current topical treatments for psoriasis offer
limited efficacy and are associated with long-term adverse
effects in a subset of patients, highlighting the need for new
therapeutic options. Cannabidiol (CBD), a non-psychoactive
cannabinoid derived from Cannabis sativa L., has shown
potential in reversing psoriasis pathology through its action
on skin receptors in preclinical studies. Given the promising
properties of CBD, transdermal patches containing this
compound represent a novel approach to psoriasis treat-
ment. However, comprehensive data on their efficacy and

safety remain scarce. Methods: We outline a randomized,
double-blind, placebo-controlled trial to assess the efficacy
and safety of CBD transdermal patches with minimal tet-
rahydrocannabinol (THC) in 60 patients with mild to mod-
erate plaque-type psoriasis at a university hospital in Thai-
land (n = 60). This study aims to evaluate the changes in the
local psoriasis severity index (LPSI), itch score via a visual
analog scale, and occurrence of adverse events on day 0, 30,
60, and 90 of the study. Additionally, we will examine the
alteration in the skin, gut, and oral microbiome in a subset of
participants to explore potential correlations with treatment
outcomes. The primary outcome will focus on the difference
in LPSI scores at the end of the study period, employing an
intention-to-treat analysis. Multivariate logistic regression
will be used to identify baseline clinical and microbiological
predictors of treatment response. Conclusion: This study
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aims to investigate the efficacy and safety of CBD trans-
dermal patches in alleviating the symptoms of psoriasis. The
results of this study may highlight a novel topical treatment
option that reduces suffering in patients with psoriasis. We
also designed to provide a holistic evaluation by considering
both clinical outcomes and the underlying biological
mechanisms, including the interaction with the human
microbiome. Through this trial, we aim to contribute valu-
able insights into personalized psoriasis management
strategies. © 2024 The Author(s).

Published by S. Karger AG, Basel

Introduction

Psoriasis, a prevalent chronic immune-mediated sys-
temic disease, imposes a significant physical, psycho-
logical, and social burden on affected individuals due to
its disfiguring manifestations and associated comorbid-
ities such as psoriatic arthritis, metabolic syndrome, in-
flammatory bowel disease, cardiovascular diseases, and
psychiatric conditions [1–4]. Its prevalence varies glob-
ally, ranging from 0.27% to 11.4%, and is on an upward
trend [5, 6].

The pathophysiology of psoriasis is complex, primarily
driven by immune-mediated inflammation, with
interleukin-17 (IL-17) and interleukin-23 (IL-23) playing
pivotal roles in promoting uncontrolled keratinocyte
proliferation and dysfunctional differentiation [1, 7].
Recent findings highlight a notable difference in the
microbiota composition of psoriatic patients compared to
healthy individuals, suggesting a significant role of the
gut-skin axis in the disease’s pathogenesis through al-
teration in skin and gut microbiota [8–16].

Despite the availability of various treatments, many
patients, particularly those with psoriasis vulgaris or
plaque-type psoriasis, find conventional topical therapies
either ineffective or burdened with adverse effects [7,
17–23]. This gap underscores the urgent need for novel
therapeutic approaches.

Cannabidiol (CBD), a nonaddictive cannabinoid of
Cannabis sativa L., has emerged as a promising candidate,
demonstrated by preclinical studies to counteract psoriasis
by modulating skin receptor activity, reducing keratino-
cyte proliferation, dampening inflammation, modifying
Th1-Th2 balance, and inhibiting IL-17 [24–36]. However,
clinical evidence supporting the use of CBD, especially in
the form of transdermal patches, remains limited.

Therefore, our primary objective was to assess and
compare the effectiveness of CBD transdermal patches
with minimal THC content against placebo patches in

alleviating the clinical severity of psoriasis, as measured
by changes in the psoriasis area and severity index (PASI)
scores from baseline to the study endpoint. Secondary
objectives include (1) to evaluate the difference in itch
relief provided by CBD patches withminimal THC versus
placebo, utilizing itch scores based on a Visual Analog
Scale (VAS). (2) To systematically document and analyze
the incidence and nature of any adverse events associated
with the use of CBD patches with minimal THC, ensuring
a comprehensive safety profile. (3) To explore changes in
the microbiome (encompassing gut, skin, and oral mi-
crobiota) among psoriasis patients treated with CBD
patches with minimal THC. This includes examining the
correlation between microbiome alterations and clinical
outcomes, aiming to elucidate the potential role of mi-
crobiome dynamics in the therapeutic efficacy of CBD for
psoriasis.

CBD and Its Role in Psoriasis Treatment
Research into cannabinoids has unveiled their complex

interplay with the pathogenesis of psoriasis through
various skin receptors, such as CB1, CB2, GPCR55,
TRPV1, and PPAR γ receptors [24–29, 37]. CBD, a
nonpsychoactive compound from Cannabis sativa, has
demonstrated significant potential psoriasis manage-
ment. Its efficacy, coupled with minimal addictive
properties, positions CBD as a promising therapeutic
agent. CBD achieves its effects by several mechanisms:
inhibiting keratinocyte proliferation, reducing inflam-
mation through the suppression of NF-kB and TNF-α
activities, balancing Th1-Th2 immune responses, and
modulating cytokine levels by inhibiting IL-17 and IFN-γ
[24, 27, 28, 30, 37–42].

Additionally, cannabinoids impact CB1, CB2, and TRP
channels located in cutaneous nerve fibers, mast cells, and
keratinocytes, contributing to a reduction in itchiness [38,
43, 44], a common symptom in psoriasis patients. This
antipruritic effect of CBD was supported by clinical trials
in patients with atopic dermatitis [45, 46], where topical
CBD application led to a notable decrease in itching.

The incorporation of CBD into dermatological
products, including those aimed at treating psoriasis [34,
38] reflects its growing acceptance and observed benefits
in skin care. Despite the relatively limited scope of clinical
research focusing specifically on transdermal CBD ap-
plications for psoriasis, the existing evidence is promising.
Studies have reported significant improvements, such as
reductions in the PASI and local psoriasis severity index
(LPSI) scores, following the use of CBD ointment [30, 34,
47]. These outcomes not only underscore the therapeutic
potential of CBD in alleviating symptoms but also

100 Med Cannabis Cannabinoids 2024;7:99–110
DOI: 10.1159/000539492

Sermsaksasithorn et al.

https://doi.org/10.1159/000539492


highlight the need for further investigation to fully un-
derstand its benefits and mechanisms of action in pso-
riasis treatment.

CBD Transdermal Patch: An Innovative Approach to
Psoriasis Treatment
Transdermal patches represent a cornerstone in the

evolution of drug delivery systems [48], offering a range
of benefits over traditional administration routes. These
patches excel due to their noninvasive application, ab-
sence of pain upon use, and their ability to bypass the
first-pass metabolism, thereby ensuring a steady release of
medication directly into the bloodstream. This method
significantly reduces the risk of gastrointestinal side ef-
fects [48–50] and enhances patient compliance. Addi-
tionally, transdermal patches afford greater precision in
medication dosing and minimize variability, advantages
that are particularly pronounced when compared to other
topical delivery forms like ointments [48].

Despite these benefits, the development of CBD
transdermal patches for therapeutic use faces specific
challenges, chiefly due to the inherently lipophilic nature of
cannabinoids. This characteristic complicates the formu-
lation process, hindering effective skin absorption [50–52]
and, consequently, the overall therapeutic efficacy. How-
ever, advancements in pharmaceutical technologies have
identified medium-chain triglycerides (MCTs) as effective
carriers for lipophilic drugs [53]. MCTs enhance the
solubility and bioavailability of cannabinoids, facilitating
their transdermal delivery. These carriers have been suc-
cessfully employed in both in vitro and in vivo studies
[54–57] to prepare cannabis-based formulations, dem-
onstrating their potential to overcome the formulation
challenges posed by the lipophilic properties of CBD.

The integration ofMCTs into CBD transdermal patches
signifies a promising advancement in psoriasis treatment,
potentially maximizing the therapeutic benefits of CBD
whilemitigating the limitations associated with its delivery.
This innovative approach could redefine the management
of psoriasis, offering a more effective, user-friendly, and
side-effect-free treatment option for patients.

Evaluating the Safety Profile of CBD
CBD, once administered, has a propensity to accu-

mulate in organs with a rich blood supply, including the
heart, brain, liver, and lungs [50]. Concerns regarding its
safety have been raised, citing serious adverse events such
as hepatocellular damage, pneumonia, cardiovascular
disease, and potential impacts on fertility [58, 59]. No-
tably, these side effects have predominantly been ob-
served in studies utilizing high dosages exceeding

200 mg/kg/day [60]. Common, less severe side effects
associated with CBD use include appetite loss, diarrhea,
drowsiness, and sedation [58, 59]. Moreover, prolonged
usage has been linked to the accumulation of CBD in
adipose tissue, which may lead to extended periods of
lethargy and sedation [50].

The adverse effects of clinical trial CBD vary depending
on the dose, duration, and dosage of administration. Oral
CBD trials conducted for a period of 3 months found mild
side effects such as reduced appetite, weight gain/loss, and
tiredness when prescribed at doses less than 10 mg/kg/day.
However, higher doses (10–20 mg/kg/d) were associated
with a higher rate of serious adverse events, including el-
evated liver transaminase and respiratory infections
[61–63]. However, it is crucial to differentiate the effects
based on the method of CBD application. Topical appli-
cation of CBD, such as through skin creams or transdermal
patches, have demonstrated a considerably safer profile.
Research in this domain typically reports fewer and less
severe adverse events. Minor side effects, when they do
occur, often include skin-related reactions such as erythema
(redness), irritation or pain at the application site, changes
in hair or skin color, somnolence (drowsiness), and diarrhea
[31, 32, 64–69]. The duration of topical application studies
is typically limited to around 3 months, except for open-
label research that was extended from a double-blind,
placebo-controlled, multicenter trial. The trial started with a
daily administration of 390 mg of CBD, with the option to
escalate the daily dosage to 585mg and 780mg, respectively
[70]. A total of over 60 participants who completed the
experiment for 18months did not experience any abnormal
liver tests whereas prolonged oral CBD administration
increased hepatic transaminase levels [71, 72].

These findings suggest that topical CBD formulations
may offer a safe alternative for therapeutic use, partic-
ularly for conditions like psoriasis, where direct skin
application is feasible and beneficial. The differential
safety profile associated with topical versus systemic CBD
underscores the importance of selecting appropriate
administration routes based on the therapeutic context
and desired outcomes. Continued research and vigilant
monitoring of adverse events are essential to fully un-
derstand and leverage the therapeutic potential of CBD
while minimizing risks to patients.

Interplay between Gut, Skin, and Oral Microbiota in
Psoriasis
Research has increasingly highlighted the critical role

of microbiota in the pathogenesis of psoriasis, revealing
marked alterations in microbial profiles across gut, skin,
and oral ecosystems in affected individuals. Notably,
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psoriatic skin is characterized by significant shift in
microbial biodiversity, including reduced α-diversity,
which indicates a lower variety of bacterial species, and
increased β-diversity, reflecting greater differences in
microbial communities between psoriatic and healthy
skin [8, 12, 73, 74]. These alterations suggest a profound
dysbiosis that may contribute to the disease’s
pathophysiology.

The gut-skin axis hypothesis further elaborate on this
relationship, proposing that gut microbial dysbiosis in
psoriasis patients triggers an inflammatory response,
compromises intestinal barrier integrity, and facilitates
the translocation of bacterial components and metabo-
lites to the skin and systemic circulation [8, 11, 13, 15, 75,
76]. This process is believed to exacerbate psoriatic le-
sions. Supporting this, research has demonstrated a de-
cline in the overall microbial diversity within the gut of
psoriasis patients, alongside significant shifts in β-
diversity, underscoring the interconnectedness of gut
health and skin conditions [15, 16, 74, 76, 77].

Specific microbial taxa have been identified as dif-
ferentiators between psoriatic and healthy states. In
psoriatic skin, there is an increased prevalence of
Streptococcus spp., Staphylococcus spp., and Corynebac-
terium spp., contrasted with a reduction in Staphylococcus
epidermidis, Cutibacterium acnes, and Cutibacterium
granulosum – bacteria typically associated with health
skin [11, 12, 78]. Furthermore, the Firmicutes-to-
Bacteroidetes ratio, a crucial indicator of microbial bal-
ance in the gut, is elevated in psoriasis patients, corre-
lating with disease severity and associated comorbidities
[8, 13–16]. Similarly, an increase in Ruminococcus gnavus
and a decrease in beneficial bacteria such as Faecali-
bacterium prausnitzii and Akkermansia muciniphila have
been observed, highlighting potential targets for thera-
peutic intervention [8–10, 13, 15, 16, 76, 79].

The role of the oral microbiome in psoriasis patho-
genesis is less clear but noteworthy, particularly given the
increased risk of periodontal disease in psoriatic patients,
which shares underlying inflammatory mechanisms,
including elevated Th-17 cells and IL-17 levels [80].
While the diversity of the oral microbiome in psoriasis
patients does not significantly differ from that of healthy
individuals [81–83], specific bacterial species show
marked differences, suggesting a nuanced role in the
disease’ systemic nature [77]. Together, mentioned
findings underscore the complex interplay between
various microbiota and psoriasis, offering insights into
potential microbiome-centered therapeutic strategies and
emphasizing the importance of a holistic approach to
understanding and treating this multifaceted disease.

Methods

Study Medication
The intervention involves the use of CBD patches (referred to as

C patches) and placebo control patches (referred to as P patches)
for the study. Each C patch is formulated with 1.0 ± 0.1mg of CBD,
dissolved in a MCTs solvent, spread across a 2.0 ± 0.2 g yellow
adhesive layer. The adhesive layer is then securely covered with
aluminum foil to ensure stability and prevent degradation, as
verified by certificate of analysis number KT060266. In contrast,
the P patches are designed to mimic the C patches in appearance
and packaging but contain only the 2.0 g yellow adhesive layer
without CBD, also covered with aluminum foil, as confirmed by
certificate of analysis number TDC 66-066. This design ensures the
integrity of the double-blind aspect of the study by maintaining
indistinguishability between the C and P patches, aside from their
active ingredient content. Each patch in this research will have
dimensions of 5 cm by 5 cm.

Phase I: Irritation Test and Safety Assessment of Cannabis
Transdermal Patch versus Placebo Patch
Phase I of our study is a carefully designed exploratory phase

among 10 healthy volunteers aged between 18 and 60 years. The
exclusion criteria for participation include individuals who are
pregnant or breastfeeding, have a known allergy to medicinal
cannabis or any components of the patch, suffer from severe
liver or renal illnesses, have a history of schizophrenia or other
major psychiatric conditions, exhibit addictive behaviors or a
history of drug addiction (either recreational or prescription),
as assessed through patient interviews and medical records, or
have any infections or skin conditions on the inside of
either arm.

Participants will be randomly assigned in a double-blind
manner to apply a C patch on one forearm and a P patch on
the opposite forearm. This randomization will be achieved using
STATA version 15.0 software, employing a 1:1 ratio and block
randomization method with blocks of two. The allocation will
ensure an unbiased distribution, with five volunteers receiving the
C patch on the right forearm and the P patch on the left, and the
remaining five receiving the opposite arrangement.

Patches will be applied to the inner side of each forearm,
positioned 6 cm above the elbow. Alcohol patch will be used to
cleanse the skin prior to application; allow to dry for 5 min. Upon
application, we will monitor for immediate allergic reaction or
anaphylaxis for 30 min. Subsequent to this initial safety check,
participants will be instructed on the correct application of the
patch, identified only as “1” or “2” to maintain blinding, and
instructed to wear the assigned patch for a duration of 6–10 h daily,
by applying it before going to sleep and removing it upon
waking up.

The evaluation of potential irritation or adverse skin reactions
will be thorough and systematic, conducted by a physician on day
5, 10, 15, and 30. These assessments will include observing ery-
thema and edema, skin atrophy, telangiectasia, and hypo-
pigmentation, with severity graded on a scale from 0 (no reaction)
to 3 (severe) (Table 1). Concurrently, participants will self-report
itchiness and pain using a visual analog scale to provide subjective
data on discomfort or irritation. Photographic documentation of
the test areas will be taken on day 0 and at each subsequent visit to
visually record any changes.
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All findings from Phase I will be meticulously reviewed by the
Chulalongkorn University Faculty of Medicine Institutional Re-
view Board before proceeding to Phase II, ensuring that the safety
and well-being of participants are prioritized and that any sig-
nificant concerns are addressed promptly.

Phase II Efficacy and Safety of Cannabis Transdermal Patch
for Alleviating Psoriasis Symptoms
Study Design
Phase II is designed as a rigorous randomized, double-blind,

placebo-controlled trial.

Participant Recruitment and Selection
The recruitment strategy encompasses a multi-faceted ap-

proach to ensure a diverse participant pool. Potential participants
will be identified from the Division of Dermatology at King
Chulalongkorn Memorial Hospital’s database. Additionally, re-
cruitment efforts will be extended through direct encounters,
telephone outreach, and digital campaigns, including advertise-
ments on social media platforms such as Facebook.

Eligibility will be determined through a review of medical
history, detailed physical examinations conducted by qualified
physicians, and a careful assessment of medical records. All
potential participants will undergo a screening process to ensure
compliance with the inclusion and exclusion criteria meticu-
lously defined for this study (Table 2). Written informed consent
will be obtained from all participants ensuring adherence to the
ethical guidelines as stipulated by the Declaration of Helsinki.
The criteria for inclusion and exclusion will be detailed in
Table 2, providing clear guidelines for participant selection.

Procedures
All participants who meet the eligibility criteria and provide

their written consent are invited to respond to the baseline de-
mographic and clinical characteristics. Each participant will have
two psoriasis lesions with comparable size and severity selected by
a dermatologist. The dermatologist will measure the distance in
centimeters from a reference point to document the precise po-
sition of each plaque. The assignment of the intervention plaque or
the control plaque will be done randomly by individuals who are
not part of the study, in a 1:1 ratio. The placement of the two
plaques is not necessarily limited to being on opposite sides of the
body. However, if there are many possible locations for a lesion,
priority will be given to the lesion that is located in the corre-
sponding position on the other side of the body. An overview of the
progress of the current trial is shown in the consolidated standards
of reporting trials diagram (shown in Fig. 1). The participants are
instructed to apply a P or C patch on selected plaques of psoriasis

every day for 90 days and 6–10 h a day, covering a specific plaque
without trimming it, by applying it before going to sleep and
removing it upon waking up. The patients must refrain from
applying any topical substances to the test region.

Adherence
Face-to-face reminder sessions are conducted at initial product

dispensing and three subsequent visits. This session reviews the
application of transdermal patches, including scheduling, storage,
and missing dosage solutions. At each follow-up appointment,
unused patches and used patches’ packages are tallied and
documented.

Randomization
Two similar psoriasis lesions of each patient are randomly

assigned to the intervention group or control group by block
randomization with a ratio 1: 1 with blocks of 4 by STATA version
15.0 (StataCorp. 2017. Stata Statistical Software: Release 15; Sta-
taCorp LLC, College Station, TX, USA).

Blinding
After double-blind randomization, individuals not involved in

the study translate the randomization code into instructions on
which patches should be used on which lesion. They place the
instructions in sealed envelopes that are then delivered to patients
randomly by a physician. Each lesion is instructed in the same type
of patch every day. The front of an opaque sealed envelope is the
study ID and the date the envelope will be opened. Therefore,
patients and physicians are blinded. Allocation concealment is
ensured, as the service will not release the randomization code
until data collection has been completed. A code might be broken
in extraordinary cases where knowledge of the actual therapy is
vital for future patient care.

Trial Sites
This study was conducted at Division of Dermatology, De-

partment of Medicine, King Chulalongkorn Memorial Hospital,
Bangkok, Thailand.

Biological Sample Collection for Genetic Analysis
Biological sample collection includes 1 mL of saliva and 1 mL of

feces collected by participants in separate containers prepared by
researchers and skin samples from three regions, two lesional skin
samples, and one sample of nonlesional skin collected by skin
taping by physicians. The five containers per individual containing
nucleic acid preservation buffer will be transported to the labo-
ratory in 30 min at room temperature or as soon as possible at 4°C.
Upon arrival at the laboratory of the Faculty of Medicine,

Table 1. Phase I study evaluations including erythema and edema, skin atrophy, telangiectasia, and hypopigmentation

Scoring Erythema and swelling Atrophy Telangiectasia Hypopigmentation

0 No reaction No atrophy No telangiectasia No hypopigmentation
1 Mild erythema, no edema Mild atrophy Mild telangiectasia Mild hypopigmentation
2 Marked erythema and mild edema Moderate atrophy Moderate telangiectasia Moderate hypopigmentation
3 Marked erythema, edema and vesicle Marked atrophy Marked telangiectasia Marked hypopigmentation
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Chulalongkorn University, the sample will be extracted by Quick-
DNA™ H M W MagBead Kit (Cat. No. D6060, Zymo Research)
and then amplified by the PCR method. The PCR amplification
products will be purified by AMPure XP (Beckman Coulter) and
the quantity will be measured by NanoPhotometer® C40 (Implen,
USA). After that, DNA will be combined with the solution for the
Ligation Sequencing Kit (LSK-109, Oxford Nanopore Technolo-
gies) to perform DNA sequencing using the Nanopore MinION
sequencing system. All samples will be recorded and barcoded with
a unique storage ID.

Data Collection and Management
Data collection in this study is based on personal characteristics,

clinical evaluations, and self-reported measures. Baseline demo-
graphic and clinical characteristics include age (years), sex, weight,
body mass index, familial history of psoriasis, duration of psoriasis,
comorbidities (diabetes mellitus, hypertension, dyslipidemia, obe-
sity, metabolic syndrome, cardiovascular disease, psoriatic arthritis,
inflammatory bowel disease, psychiatric disorders, among others)
and concurrent therapies for systemic psoriasis. The LPSI, self-
reported itching on the visual analog scale, reported adverse events,
and microbial profile are collected at the time points below.

All investigators will have access to the final trial data set. All
documents will be safely stored in the Skin Unit Research Facilities
for Academic and Clinical Excellence (SURFACE), Division of
Dermatology, Department of Medicine, Faculty of Medicine,
Chulalongkorn University, for 10 years. No identifiable data will be
recorded, and all documents will be recorded with the research
identification number.

Outcome Measures
Evaluations are collected at four time points: 0th, 30th, 60th and

90th day of the study. Fifty percent of the participants are chosen at
random to have their saliva, feces, and skin samples collected if
they provide written consent regarding the storage and future
testing of biological materials. An overview of all the assessment
points and results is shown in Table 3.

Primary Outcome Measure: LPSI
Each lesion will be assessed with a modified psoriasis area

severity index called the LPSI. The LPSI is the sum of the following
symptoms evaluated by the physician: erythema (redness), in-
duration (thickness) and desquamation (scaling infiltration). Each
score was classified as follows: 0 = no symptoms, 1 = slight
symptoms, 2 = moderate symptoms, 3 = marked symptoms, 4 =
very marked symptoms [84]. P.A., a dermatology professor,
conducts all LPSI evaluations for this study.

Secondary Outcome Measures
The Itch Score by the Visual Analog Scale
Another secondary outcome measure is the mean or median

itch score on the visual analog scale for the lesion treated with C
patch versus P patch at each visit. The visual analog scale
consists of a line 10 cm long, with verbal anchors at either end.
The patient places a mark on the line corresponding to the
patient’s intensity rating. VAS is one of the most commonly
used methods for assessing the severity of pruritus, as it pro-
vides an easy, rapid and valid estimate of the itch [85–87].
Participants will be asked to indicate the point within 3 min of
this study.

The Alpha-Diversity, Beta-Diversity, and Relative Abundance
of Microbiota
Biological samples, including saliva, feces, and skin, will be

analyzed for microbial alteration in the form of microbial diversity.
The diversity of microbes will be defined as the proportion and
abundance distribution of different types of organism. The
abundance distribution includes alpha diversity, which is an
abundance of different bacterial taxa in a single sample, and beta
diversity, which is microbial diversity in different samples. Relative
abundance is the ratio of the absolute abundance of a taxon to the
total absolute abundance of all taxa in a unit volume of an eco-
system [8, 88, 89]. The median of changes in alpha-diversity and
beta-diversity from the start to day 90 of both C and P groups is
examined.

Table 2. Inclusion and exclusion criteria for study participation

Inclusion criteria Exclusion criteria

• Individuals aged 18 years and older
• Diagnosis of mild to moderate plaque-type psoriasis,

confirmed by a board-certified dermatologist, with a
psoriasis area and severity index (PASI) score of less
than ten

• Presence of two or more psoriatic plaques, each with a size
no larger than 5*5 cm2, of similar size and severity

• Abstinence from any topical psoriasis treatments for a
minimum of 2 weeks prior to the initiation of the study

• Capability and willingness to provide written informed
consent for participation in the research

• Current pregnancy or breastfeeding status
• Known contraindications to the use of cannabis transdermal

patches, such as allergies to medical cannabis or any
components of the patches, severe liver or kidney disease, or
a history of schizophrenia or other significant psychiatric
conditions

• Evidence of addictive behavior, including abuse of cannabis,
opioids, or other recreational or prescription drugs, as
determined through patient interviews and medical records

• Ongoing treatment with biologic therapies specifically for
psoriasis

• Recent (less than 12 weeks prior to study start) or ongoing
treatment with conventional systemic therapies for psoriasis
(oral medications or phototherapy) without stable disease
status or alterations in treatment regimen within the last
12 weeks
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Reporting of Adverse Events
Participants are encouraged to contact research staff if they

have concerns about mental or physical health decline. Upon the
occurrence of an adverse event, the patient would receive treat-
ment for the adverse event at King Chulalongkorn Memorial
Hospital for free.

Discontinuation and Withdrawal
Patients who experience major adverse effects after enrolling

in the study, participate in less than 80% of the research period, or
are unwilling to continue participating in the trial will be ex-
cluded. However, the data already collected and the reason for the
cessation of study participation may be included in the final
report.

Sample Size Calculation
The median LPSI score for transdermal CBD and placebo use was

compared for primary outcome in this study. The calculated sample
size per group is 54 people with the following parameters: power =
0.90, α = 0.05, effect size of 0.68 (based on a study by Ben et al. [90]
using the LPSI score as an outcome of the efficacy of psoriasis im-
provement), and allocation ratio of 1:1. However, it is possible that
10% of the participants will withdraw from the study [91]. The re-
searchers determine that the total sample size is 60 individuals.

Statistical Methods
This is a parallel group randomized trial with a control arm.

Data will be reported and presented in accordance with the revised
CONSORT statement [92]. Statistical analysis will be performed

Fig. 1. CONSORT flow diagram. Flowchart of phases of Efficacy and Safety of Cannabis Transdermal Patch for
Alleviating Psoriasis Symptoms: A Randomized Controlled Trial (CanPatch).
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using STATA version 15.0 (StataCorp. 2017. Stata Statistical
Software: Release 15; StataCorp LLC.) on an intention-to-treat
basis. All exploratory tests will be two-tailed, with alpha = 0.05.
Baseline demographics will be documented and summarized for
both the total population and each patch group. Categorical
data will be expressed as a number and depending on which is
more appropriate, continuous data will be reported as mean +/−
standard deviation or median +/− interquartile range. Because
the primary outcome or LPSI score is an ordinal composite
score, nonparametric comparison approaches are used. The
Mann-Whitney rank sum test will be used to compare the LPSI
scores of the control and treatment groups on day 90 and at
subsequent visits. Missing data for the primary outcome, the
LPSI score at 90 days of follow-up, will be imputed using a
number of approaches, including regression and multiple im-
putation, as part of a sensitivity analysis. The Wilcoxon signed-
rank test will be used to compare the LPSI scores obtained
before and after intervention. The graph will provide the me-
dian and interquartile range of LPSI scores for each visit,
providing a picture of the trend in psoriasis severity. The Mann-
Whitney rank sum test or unpaired t test, depending on the data
distribution, will be used to compare the itch scores of the
control and treated groups at each visit. If the data have a
normal distribution, the paired t test will be used to compare the
itch score recorded before and after intervention. However, if
the data do not follow a normal distribution, the Wilcoxon
signed ranks test will be used. A multivariate logistic regression
analysis will be done on the baseline clinical parameters and the
LPSI score at day 90. The adverse events will be portrayed as a
number of events in the table. There are no scheduled interim
statistical analyses.

Sequencing and Microbiome Data Analysis
The taxonomic classification will be assigned for the V3/V4 16S

region. All taxonomic classifications will be implemented within
QIIME2. Bacterial diversity is determined by alpha diversity and beta
diversity, which will be calculated by the QIIME 2 pipeline. Alpha
diversity will be analyzed using Shannon’s diversity and Simpson’s
diversity. Beta diversity will be analyzed by Bray-Curtis dissimilarity.
The Mann-Whitney rank sum test will be used to compare changes
in alpha and beta diversity from day 0 to day 90 between the control
and treatment groups. TheWilcoxon signed rank test will be used to
compare alpha or beta diversity data collected prior to and following
treatments. A multivariate logistic regression analysis will be per-
formed to examine the relationship between alpha and beta diversity
change and the LPSI score on day 90.

Trial Status and Timeline
The research will be advertised from June 2024 to August 2024.

Subsequently, subject recruitment will occur from August 2024 to
September 2024. The duration of the intervention will be between
September 2024 and November 2024. Data analysis will be con-
ducted from November 2024 to February 2025. The presentation
of the data and the preparation of the manuscript will be com-
pleted by March 2025.

Discussion

This study will be the first randomized controlled
study to assess the efficacy and safety of CBD-containing
transdermal patches with minimal THC in patients with

Table 3. SPIRIT schedule for enrolment, interventions, and assessments

Enrolment Allocation Intervention Close-out

Timepoint 0 0 30th 60th 90th 120th

Enrolment
Eligibility screen X
Written informed consent X
Collect demographics and baseline clinical data X
Collect a biological sample O O
Allocation X

Interventions
Intervention group

Control group

Assessments
LPSI X X X X
Reported adverse events X X X
Demographics and baseline clinical data X
Microbial profile O

O, 50% of the participants were randomly chosen to collect saliva, feces, and skin samples.
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mild to moderate plaque-type psoriasis. It will also be the
first to investigate the correlation of the baseline and
alteration of the microbial profile and the efficacy and
safety of CBDwithminimal THC patches, which can help
with customized patches, in addition to age, sex, body
mass index, and genetic variables. If the intervention
shows significant positive results, the promise of minimal
THC transdermal CBD patches as an alternative topical
therapy option for psoriasis sufferers will be emphasized,
and additional studies on a larger scale may be conducted
on this issue. Further research could examine (i) the
efficacy and cost-effectiveness compared to the standard
of care, (ii) barriers to implementation (e.g., social stigma,
cost of administration, and legalization policies), (iii) The
extended-term safety of maintaining the usage of CBD
transdermal patch therapy.

The strengths of this study include (i) a double-blind
randomized design, (ii) a review of the aspects of the
patients and physicians of the psoriasis symptoms, (iii)
transdermal patches that could better control the amount
of CBD than the previous form of transdermal CBD
administration, and (iv) investigation of personalized
factors that include the microbial profile and demo-
graphic and clinical characteristics. Certain characteris-
tics or the initial microbiome profile may be linked to a
more favorable or less favorable treatment response. This
information may potentially be used to determine the
appropriate dosage of a CBD transdermal patch in the
future. However, this study also has several limitations
including (i) recruiting and providing intervention at a
single site and in an academic medical center setting that
could limit generalizability and (ii) the subjective nature
of the itch score, which includes individual variation. (iii)
In phase II study, two selected psoriasis regions may be in
close proximity to one another or vastly separated, and
CBD absorption may also differ based on the skin pa-
rameters of the sites [50]. The study results will be re-
leased to the participating physicians, patients, and the
general medical community. For reproducible research,
we will transfer a collection of entirely anonymized data
to a suitable data archive for sharing purposes. Any

protocol amendment will be approved by the Institutional
Review Board of Chulalongkorn University and the Thai
Clinical Trials Registry prior to implementation.
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