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ABSTRACT

Introduction Following the discovery of various effects
on skin function by modifying endocannabinoid systems,
multiple preclinical studies have revealed the promise of
cannabis and cannabinoids in the treatment of a variety of
skin diseases. However, its clinical efficacy is still debated.
Methods and analysis The protocol has been prepared
using the Preferred Items for Systematic Review and
Meta-analysis Protocols guidelines. A systematic search
will be conducted using PubMed, EMBASE, SCOPUS, the
Cochrane Central Register of Controlled Trials and Web

of Science. We will include randomised controlled trials
and observational studies investigating alterations to
dermatological characteristics following administration of
cannabis and cannabinoids for dermatological diseases
and disorders. The two reviewers will perform both the
title and abstract and full-text screenings. The Cochrane
Risk-of-Bias 2 and ROBINS-1 tools will be used to evaluate
the risk of bias. If a group of comparable studies for each
quantitative outcome can be discovered, we will conduct
a random effects meta-analysis. We will investigate
heterogeneity using a combination of visual inspection

of the forest plot, the Cochran’s Q test and Higgins’ test
[12]. Sensitivity analyses will be performed to assess the
statistical robustness of the primary outcome. To evaluate
a publication bias, the Egger’s regression asymmetry test
and funnel plots will be considered.

Ethics and dissemination This study does not require
ethical approval because no original data will be collected.
The findings will be presented at conferences and
published in peer-reviewed journals.

PROSPERO registration number CRD42023397189.

INTRODUCTION

Skin is the largest human organ and is essen-
tial for organism survival. It is the first line
of immunological and physical protection
against the external environment, including
heat control and retention of hydration.' > A
substantial part of the population is affected
by skin diseases that have significant effects
on the quality of life of sufferers.”""

,"? Chatpol Samuthpongtorn @ ,
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STRENGTHS AND LIMITATIONS OF THIS STUDY

= Focused on skin issues rather than skin diseases,
making it easier to apply because many skin diseas-
es share the same skin problem.

= Quantitative reporting of skin improvement results
reduces author bias and simplifies future research.

= Classifying quantitative data as subjective, objective
and disease-related particular composite ratings
helps readers evaluate outcomes’ reliability.

= Recent interest in cannabis for skin improvement
and the restrictions of cannabis legalisation in some
countries may limit the amount of studies on this
topic, especially randomised controlled trials with

large sample sizes.

network, maintains homeostasis and the
balance of multiple biological functions
by binding ligands (endocannabinoids) to
receptors in the nervous system and periph-
eral organs.”® Cannabinoids and active
components of Cannabis sativa, which were
found to mimic endocannabinoid signalling
and influence receptor expression,” '’ have
gained interest as potential treatment for
various diseases.”® The growing legalisation
of medicinal cannabis and cannabinoids led
to the search for medicinal use in clinical
practice. The Food and Drug Administration
currently approves the use of cannabinoid to
alleviate pain and spasticity in multiple scle-
rosis and the treatment of chemotherapy-
induced nausea and vomiting in patients with
cancer.'"™"*

Modulation of the activity of the ECS
may influence several types of skin disease,
including atopic dermatitis, psoriasis, acne
and skin tumours, according to the aetiology
of the diseases.'>!® Furthermore, cannabis
has been found to possess anti-inflammatory
and anti-pruritic properties,” "' as well

Assoc. Prof. Dr. Krit Pongpirul; The endocannabinoid system (ECS), as a few more uncommon ones like anti-
doctorkrit@gmail.com a complex neuromodulatory signalling  hydrosis.”* This makes the cannabinoids and
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active components of Cannabis sativa promising for the
therapeutic treatment of the skin disorders mentioned
above. Given the insufficient quality clinical studies on
this topic, this systematic review aims to examine the effi-
cacy of cannabis and cannabinoids in alleviating derma-
tological conditions and diseases by highlighting current
and historical attempts to collect robust clinical data and
identify knowledge gaps.

MATERIALS AND METHODS

The protocol followed the Preferred Items for System-
atic Review and Meta-analysis Protocols (PRISMA-P)
guidelines.

Study selection

Any randomised controlled trials and observational
studies including cross-sectional studies, case—control
studies or cohort studies that investigate the efficacy or
effectiveness of any form of medical cannabis or cannabi-
noid in alleviating dermatological conditions or diseases
will be included. Exclusion criteria are (1) in vitro studies,
case report, protocol, review article, guideline, editorial,
commentary and letter to editor, (2) non-peer-reviewed
studies, (3) animal studies and (4) studies published in
non-English.

Study outcomes

1. Generic outcomes used to assess improvement in skin
conditions:

a. Subjective clinical or patientreported outcomes
such as pruritus score, erythema grade and quality
of life.

b. Objective evaluation using standard instruments
such as transepidermal water loss, lipid analysis and
skin topography evaluation.

2. Disease-specific composite scores, mixed subjective
and objective outcomes, such as Psoriasis Area Severity
Index for psoriasis, Eczema Area and Severity Index
and SCORing Atopic Dermatitis for atopic dermatitis,
etc.

Search strategy

We will search through five databases: PubMed, EMBASE,
SCOPUS, Cochrane Central Register of Controlled
Trials and Web of Science published from onset until 9
November 2022 which will be updated to prior manu-
script submission. The search strategy constructed by
two health information specialists with systematic review
experience will combine search terms and subject head-
ings related to ‘cannabis’, ‘cannabaceae’, ‘cannabinoids’,
‘dronabinol’, ‘dermatology’, ‘skin’ and ‘ulcer’ (online
supplemental file 1).

Study records

Data management

After deriving the studies via the mentioned database,
we will import them into Covidence systematic review

software, which deduplicates studies and facilitates study
selection.”

Selection process

The titles and abstracts of the identified citations will be
evaluated by independent paired reviewers, and initially,
the abstracts that do not report the therapeutic effects of
cannabis and cannabinoids in dermatological conditions
or diseases will be eliminated.

The included studies will then undergo full-text review
and the final included study will be selected based on all
eligibility criteria. Reasons for study exclusion in this step
will be recorded. When differences could not be resolved
through dialogue, an adjudicator will be brought in to
assist. The PRISMA 2020 flow chart will be created to illus-
trate the workflow.

Data collection and management

The data extraction criteria will be refined prior to data
collection to ensure consistency among reviewers. The
extracted data includes (1) study characteristics including
authors, year of publication, study design, journal,
contact information, country and funding, (2) partic-
ipant information including mean age, sex, number of
participants, type and baseline severity of skin diseases
or conditions, (3) treatment details including the kind
of medical cannabinoid used, additional constituents of
intervention products, route of administration and the
length of treatment, (4) control preparation, route of
administration and duration of application, (5) derma-
tological improvement incoporating results and time
points of reported outcome, (6) missing data, (7) inter-
pretation and discussion and (8) all relevant text, tables
and figures. We will contact the corresponding authors
of the included studies to obtain incompletely reported
data. If no response is received within 14 days, studies will
be carried out using the available data.

Risk of bias

The two reviewers will independently assess the risk
of bias. The risk of bias of all randomised controlled
studies will be assessed using the Cochrane Risk-of-Bias 2,
including the randomisation process, allocation conceal-
ment, blinding of participants, outcome evaluation, fully
addressed outcome data, selective outcome reporting
and other sources of bias. Using ROBINS-1, bias of
all non-randomised controlled studies was evaluated,
including bias due to confounding, selection bias, bias in
classification of interventions, bias due to deviations from
intended interventions, bias due to missing data, bias in
measurement of outcomes and bias in selection of the
reported result. When a dispute between two reviewers
cannot be resolved through dialogue, an adjudicator will
be called in to aid.

Data synthesis

Qualitative synthesis

We will qualitatively analyse the studies and their
results in accordance with Standard 4.2 and Chapter

2 Sermsaksasithorn P, et al. BMJ Open 2023;13:e075007. doi:10.1136/bmjopen-2023-075007

* (s3gv) Jnauadns juswaublasug
| p anbiydeiborqig 8ausby 1e Gzoz ‘2 sunc uo jwod fwg uadolway/:dny woly papeojumoq "£z0z Jequwiaidss ZT uo L00S5.0-€20zZ-uadolwag/9eTT 0T se paysiignd 1s1yy :uado (NG

'salfojouyoal Jejiwis pue ‘Buiurel) |y ‘Buluiw erep pue 1xa1 01 palelal sasn Joj Buipnjoul ‘1ybluAdoos Agq paloslold


https://dx.doi.org/10.1136/bmjopen-2023-075007
https://dx.doi.org/10.1136/bmjopen-2023-075007
http://bmjopen.bmj.com/

4 of Finding What Works in Healthcare: Standards for
Systematic Review.** We will analyse the studies following
the study outcomes, discuss the details of each perfor-
mance of cannabis and cannabinoids in alleviating
dermatological conditions or diseases and evaluate the
risk of bias.

Quantitative synthesis

If the study includes a control group, we will evaluate the
outcomes between case and control, as well as between
pre-cannabinoids and post-cannabinoids applications. If
the study lacks a control group, we will only compare pre-
performance and post-performance. We will combine the
study results for each outcome reported in common by
two or more studies using the standard mean difference
(SMD) method for continuous outcomes and the relative
risk method for dichotomous outcomes. For continuous
outcomes in studies with controls, we will use the SMD of
the difference between the case’s pre-performance and
post-performance and the control’s pre-performance and
post-performance to eliminate baseline heterogeneity
between case and control. To compare findings before
and after cannabinoid treatment, we will use the SMD of
outcomes before and after cannabinoid administration.
The pooled effect sizes and 95% CIs will be calculated
using random effects models.

For continuous outcomes measured on different scales,
in addition to the SMD approach for standardisation,”
we will attempt to employ the OR method by specifying
the cut-off of the outcome and converting all continuous
measures to binary scale, which are ‘improvement’ and
‘no improvement’. We will seek the raw data from the
respective authors by contacting them. If we were unable
to get the response within 14 days, we will perform the
analysis using only the available data.

RevMan V.5.4 (The Cochrane Collaboration, The
Nordic Cochrane Centre, Copenhagen, Denmark) will
be used to perform the meta-analysis. P value <0.05will
be considered statistically significant.

Assessment of heterogeneity

Heterogeneity will be determined using the Cochran’s
Q test (a p value of 0.10 indicated heterogeneity) and
the Higgins’ test [12] (less than 25%: low heterogeneity,
25-75%: moderate heterogeneity, more than 75%: high
heterogeneity] 20

Sensitivity analysis and publication bias

Sensitivity analyses will examine redoing the meta-analysis
by removing one research at a time to assess the statistical
robustness of the primary outcome. The Egger’s regres-
sion asymmetry test and funnel plots will be considered
to assess publication bias using R V.4.0.1 if the number of
identified studies is fewer than 10.

Expected dates for research
1 September 2023 to 31 November 2023.

Ethics and dissemination

Because no original data will be collected, this study does
not require ethical approval. The results will be presented
at conferences and published in journals with peer review.

Patients and public involvement

Patients or the public were not involved in the design,
or conduct, or reporting, or dissemination plans of our
research.

IMPLICATIONS

This systematic review and meta-analysis aims to provide
a comprehensive summary of the therapeutic effects of
cannabis and cannabinoids on dermatological condi-
tions and diseases. Previous scoping studies and system-
atic reviews may have focused on different types of skin
disorders: nevertheless, quantitative meta-analysis and
systematic reviews based primarily on skin problems tend
to be restricted, particularly when dividing the measured
results into subjective, objective and disease-specific
composite scores. Reporting the efficacy of the treatment
in the aforementioned characteristics can make the find-
ings in this study easier to apply, since this quantitative
reporting can be easier to comprehend and reproduce
for future extended research and decreases the biased
bias of the authors, and because a skin condition is iden-
tified in many skin diseases. This informs clinicians and
patients about the efficacy of cannabis and cannabinoids
in skin disorders and identifies information gaps that
may lead to the creation of a new alternative therapy for
dermatological diseases.

Author affiliations

'Center of Excellence in Preventive & Integrative Medicine and Department of
Preventive and Social Medicine, Chulalongkorn University Faculty of Medicine,
Bangkok, Thailand

%Department of Medicine, Brigham and Women's Hospital, Boston, Massachusetts,
USA

®Department of International Health, Johns Hopkins University Bloomberg School of
Public Health, Baltimore, Maryland, USA

“Department of Infection Biology & Microbiomes, Faculty of Health and Life
Sciences, University of Liverpool, Liverpool, UK

SClinical Research Center, Bumrungrad International Hospital, Bangkok, Thailand

Twitter Krit Pongpirul @doctorkrit

Contributors PS, TN, CS, KC and KP conceived of the study and initiated the study
design. PS wrote original draft. KP review and edit the draft. KP supervised. All
authors contributed to the refinement of the study protocol.

Funding The authors have not declared a specific grant for this research from any
funding agency in the public, commercial or not-for-profit sectors.

Competing interests None declared.

Patient and public involvement Patients and/or the public were not involved in
the design, or conduct, or reporting, or dissemination plans of this research.

Patient consent for publication Not applicable.
Provenance and peer review Not commissioned; externally peer reviewed.

Supplemental material This content has been supplied by the author(s). It has
not been vetted by BMJ Publishing Group Limited (BMJ) and may not have been
peer-reviewed. Any opinions or recommendations discussed are solely those
of the author(s) and are not endorsed by BMJ. BMJ disclaims all liability and
responsibility arising from any reliance placed on the content. Where the content

Sermsaksasithorn P, et al. BMJ Open 2023;13:¢075007. doi:10.1136/bmjopen-2023-075007 3

'salfojouyoal Jejiwis pue ‘Buiurel) |y ‘Buluiw erep pue 1xa1 01 palelal sasn Joj Buipnjoul ‘1ybluAdoos Agq paloslold

* (s3gv) Jnauadns juswaublasug
| 8p anbiydeibollqig souaby 1e GZoz ‘2 aunc uo /wod fwg uadofwq/:dny woiy papeojumoq €20z Jaquaidss ZT uo /005.0-£202-uadolwa/oeTT 0T Se paysiignd 1siiy :uado (NG


https://twitter.com/doctorkrit
http://bmjopen.bmj.com/

includes any translated material, BMJ does not warrant the accuracy and reliability
of the translations (including but not limited to local regulations, clinical guidelines,
terminology, drug names and drug dosages), and is not responsible for any error
and/or omissions arising from translation and adaptation or otherwise.

Open access This is an open access article distributed in accordance with the
Creative Commons Attribution Non Commercial (CC BY-NC 4.0) license, which
permits others to distribute, remix, adapt, build upon this work non-commercially,
and license their derivative works on different terms, provided the original work is
properly cited, appropriate credit is given, any changes made indicated, and the use
is non-commercial. See: http://creativecommons.org/licenses/by-nc/4.0/.

ORCID iDs

Tanawin Nopsopon http://orcid.org/0000-0003-0428-973X
Chatpol Samuthpongtorn http://orcid.org/0000-0002-4135-3617
Korn Chotirosniramit http://orcid.org/0000-0001-9595-3864

Krit Pongpirul http://orcid.org/0000-0003-3818-9761

REFERENCES

1 Lee HJ, Kim M. Skin barrier function and the Microbiome. Int J Mol
Sci 2022;23:13071.

2 Chang. Skin tissue engineering. StemBook 2009.

3 Devane WA, Dysarz FA, Johnson MR, et al. Determination and
characterization of a Cannabinoid receptor in rat brain. Mol
Pharmacol 1988;34:605-13.

4 Mouslech Z, Valla V. Endocannabinoid system: an overview of
its potential in current medical practice. Neuro Endocrinol Lett
2009;30:153-79.

5 Lu H-C, Mackie K. Review of the Endocannabinoid system. Biol
Psychiatry Cogn Neurosci Neuroimaging 2021;6:607-15.

6 Lowe H, Toyang N, Steele B, et al. The Endocannabinoid system: A
potential target for the treatment of various diseases. Int J Mol Sci
2021;22:9472.

7 Pacher P, Batkai S, Kunos G. The Endocannabinoid system
as an emerging target of Pharmacotherapy. Pharmacol Rev
2006;58:389-462.

8 Joshi N, Onaivi ES. Endocannabinoid system components: overview
and tissue distribution. Adv Exp Med Biol 2019;1162:1-12.

9 Meah F, Lundholm M, Emanuele N, et al. The effects of Cannabis and
Cannabinoids on the endocrine system. Rev Endocr Metab Disord
2022;23:401-20.

10 Grotenhermen F. Pharmacokinetics and pharmacodynamics of
Cannabinoids. Clin Pharmacokinet 2003;42:327-60.

11

12

13

20

21

22

23

24

25

26

Wilkinson ST, Yarnell S, Radhakrishnan R, et al. Marijuana
Legalization: impact on physicians and public health. Annu Rev Med
2016;67:453-66.

Schlag AK. An evaluation of regulatory regimes of medical Cannabis:
what lessons can be learned for the UK Med Cannabis Cannabinoids
2020;3:76-83.

Di Marzo V, Bifulco M, De Petrocellis L. The Endocannabinoid
system and its therapeutic exploitation. Nat Rev Drug Discov
2004;3:771-84.

Pagano C, Navarra G, Coppola L, et al. Cannabinoids: therapeutic
use in clinical practice. Int J Mol Sci 2022;23:3344.

Norooznezhad AH, Norooznezhad F. Cannabinoids: possible agents
for treatment of psoriasis via suppression of angiogenesis and
inflammation. Med Hypotheses 2017;99:15-8.

Kim HJ, Kim B, Park BM, et al. Topical Cannabinoid receptor

1 agonist attenuates the cutaneous inflammatory responses

in Oxazolone-induced Atopic dermatitis model. Int J Dermatol
2015;54:e401-8.

Shao K, Stewart C, Grant-Kels JM. Cannabis and the skin. Clin
Dermatol 2021;39:784-95.

Olah A, Téth BI, Borbiré |, et al. Cannabidiol exerts Sebostatic

and antiinflammatory effects on human Sebocytes. J Clin Invest
2014;124:3713-24.

Bilir KA, Anli G, Ozkan E, et al. Involvement of spinal Cannabinoid
receptors in the Antipruritic effects of WIN 55,212-2, a Cannabinoid
receptor agonist. Clin Exp Dermatol 2018;43:553-8.

Scheau C, Badarau IA, Mihai L-G, et al. n.d. Cannabinoids in the
pathophysiology of skin inflammation. Molecules;25:652.

Avila C, Massick S, Kaffenberger BH, et al. Cannabinoids for

the treatment of chronic pruritus: A review. J Am Acad Dermatol
2020;82:1205-12.

Kaemmerer T, Clanner-Engelshofen BM, Lesmeister T,

et al. Cannabinoids in Hyperhidrosis. J Dermatolog Treat
2023;34:2127308.

Covidence systematic review software, Veritas Health Innovation,
Melbourne, Australia, Available: http://www.covidence.org

Chen F, Kantagowit P, Nopsopon T, et al. n.d. Prediction and
diagnosis of chronic kidney disease development and progression
using machine-learning: protocol for a systematic review and
meta-analysis of reporting standards and model performance. PLoS
ONE;18:e0278729.

Murad MH, Wang Z, Chu H, et al. n.d. When continuous outcomes
are measured using different scales: guide for meta-analysis and
interpretation. BMJ:k4817.

Higgins JPT, Thompson SG. Quantifying heterogeneity in a meta-
analysis. Stat Med 2002;21:1539-58.

4 Sermsaksasithorn P, et al. BMJ Open 2023;13:075007. doi:10.1136/bmjopen-2023-075007

'salfojouyoal Jejiwis pue ‘Buiurel) |y ‘Buluiw erep pue 1xa1 01 palelal sasn Joj Buipnjoul ‘1ybluAdoos Agq paloslold

* (s3gv) Jnauadns juswaublasug
| p anbiydeiborqig 8ausby 1e Gzoz ‘2 sunc uo jwod fwg uadolway/:dny woly papeojumoq "£z0z Jequwiaidss ZT uo L00S5.0-€20zZ-uadolwag/9eTT 0T se paysiignd 1s1yy :uado (NG


http://creativecommons.org/licenses/by-nc/4.0/
http://orcid.org/0000-0003-0428-973X
http://orcid.org/0000-0002-4135-3617
http://orcid.org/0000-0001-9595-3864
http://orcid.org/0000-0003-3818-9761
http://dx.doi.org/10.3390/ijms232113071
http://dx.doi.org/10.3390/ijms232113071
http://dx.doi.org/10.3824/stembook.1.44.1
http://dx.doi.org/2848184
http://dx.doi.org/2848184
http://dx.doi.org/19675519
http://dx.doi.org/10.1016/j.bpsc.2020.07.016
http://dx.doi.org/10.1016/j.bpsc.2020.07.016
http://dx.doi.org/10.3390/ijms22179472
http://dx.doi.org/10.1124/pr.58.3.2
http://dx.doi.org/10.1007/978-3-030-21737-2_1
http://dx.doi.org/10.1007/s11154-021-09682-w
http://dx.doi.org/10.2165/00003088-200342040-00003
http://dx.doi.org/10.1146/annurev-med-050214-013454
http://dx.doi.org/10.1159/000505028
http://dx.doi.org/10.1038/nrd1495
http://dx.doi.org/10.3390/ijms23063344
http://dx.doi.org/10.1016/j.mehy.2016.12.003
http://dx.doi.org/10.1111/ijd.12841
http://dx.doi.org/10.1016/j.clindermatol.2021.05.006
http://dx.doi.org/10.1016/j.clindermatol.2021.05.006
http://dx.doi.org/10.1172/JCI64628
http://dx.doi.org/10.1111/ced.13398
http://dx.doi.org/10.3390/molecules25030652
http://dx.doi.org/10.1016/j.jaad.2020.01.036
http://dx.doi.org/10.1080/09546634.2022.2127308
http://www.covidence.org
http://dx.doi.org/10.1371/journal.pone.0278729
http://dx.doi.org/10.1371/journal.pone.0278729
http://dx.doi.org/10.1136/bmj.k4817
http://dx.doi.org/10.1002/sim.1186
http://bmjopen.bmj.com/

	Cannabis and cannabinoids in dermatology: protocol for a systematic review and meta-­analysis of quantitative outcomes
	Abstract
	Introduction﻿﻿
	Materials and methods
	Study selection
	Study outcomes
	Search strategy
	Study records
	Data management
	Selection process
	Data collection and management

	Risk of bias
	Data synthesis
	Qualitative synthesis
	Quantitative synthesis
	Assessment of heterogeneity
	Sensitivity analysis and publication bias
	Expected dates for research

	Ethics and dissemination
	Patients and public involvement

	Implications
	References


