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CBD in the Holistic Practice of
Dermatology

A growing body evidence suggests CBD may help with commom symptoms of

BY JENNIFER CLAY CATHER, MD

When an online survey was given to over 500 der-
>> matologists in October 2019, more than 50 per-
cent of respondents described patient-initiated cannabis
discussion. However, 81 percent of dermatologists were
uncomfortable with their knowledge of cannabinoid biol-
ogy. Older dermatologists were more willing to prescribe
cannabinoids.” The visible (inflammation, redness, and
sun damage) and invisible (pain, itch, sleep, and anxiety/
depression) impacts of dermatologic diseases are com-
mon reasons patients inquire about CBD, as there are
many sources (both reliable and unreliable) endorsing the
effectiveness of cannabidiol for these maladies. This paper
serves to bridge the gap between dermatologists’ knowl-
edge and patients’ curiosity.

A BRIEF HISTORY OF CANNABIS

Cannabis has been used for medicinal purposes for
centuries. Briefly, Cannabis sativa has two different strains
of plants. One strain, marijuana, is high in tetrahydrocan-
nabinol (THC), the psychoactive phytocannabinoid. THC
is the chemical in marijuana that is intoxicating—colloqui-
ally known as the “high.” The other strain, hemp, is high in
cannabidiol (CBD), a biologically active anti-inflammatory
antioxidant phytocannabinoid. Hemp has less than 0.03%
THC, and therefore is not intoxicating and has low abuse
potential.

As of April 2020, 11 states have legalized the use of mari-
juana for recreational use, whereas 33 states allow the legal
use of marijuana with a doctor’s recommendation. The
Farm Bill, which passed in 2018, made hemp and its deriva-
tive products legal on a federal level in the United States;
however, individual states, such as Idaho, Nebraska, and
South Dakota, have made hemp-sourced CBD illegal with
very rare exceptions.

Three systemic cannabinoids have been approved
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dermatologic diseases. Here's what we know so far.

by the FDA since 1985. Nabilone (Cesamet, Meda
Pharmaceuticals) was approved in 1985 for adults
with chemo-induced nausea and vomiting. Dronabinol
(Marinol, AbbVie) was approved in 1986 for adults with
human immunodeficiency virus associated anorexia as well
as chemotherapy-induced nausea and vomiting. Each of
these are THC products, and their indications and actions
are limited. THC related cannabinoids are not the focus of
this paper.

Epidiolex (Greenwich Biosciences) is a pure pharma-
ceutical grade CBD that was approved by the FDA in
2018 for the treatment of rare forms of pediatric seizure
disorders in ages two and up. It is the only CBD based
cannabinoid approved in the US; however, in Canada and
Europe, Sativex, a combination of delta-9-THC and CBD, is
approved as an oral buccal spray for spasticity and neuro-
pathic pain. Aside from Epidiolex, the medical use of CBD
is in uncharted territory. Many unregulated products are
being formulated, orally and topically, with claims market-
ed toward consumers for a variety of clinical and cosmetic
applications with little data regarding efficacy or safety.?
Dispensaries advertising over-the-counter CBD products

More than 80 percent of dermatologists say they are uncomfortable
with their knowledge of cannabinoid biology. There is emerging
evidence to suggest that cannabinoids are beneficial for derma-
tological conditions as well as a range of associated symptoms
including pain, itch, and inflammation. CBD may also reduce anxiety
and improve sleep. Research on the best ways to harness CBD for
patients in the dermatology clinic is ongoing.
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make unsubstantiated claims regarding CBD effectiveness
for rejuvenation, itching, pain, sleep disorders, anxiety, and
depression.? The concentration of CBD in over the counter
formulations is usually incorrect—50 percent have over-
stated the concentration and 30 percent have understated
the concentration and that, coupled with batch-to-batch
and manufacturer variability, may result in inconsistent
results.?

CANNABINOIDS IN DERMATOLOGY

A number of excellent reviews about cannabinoids in
dermatology provide an overview of the endocannabinoid
system (ECS).>® The ECS is comprised of cannabinoids, the
proteins that regulate their metabolism, and cannabinoid
receptors.” Skin cells and immune cells have cannabinoid
receptors on them. The two most prevalent cannabinoid
receptors are CB1 and CB2. CB1 is distributed mainly in
the central nervous system. THC binds with high affinity to
CB1, which results in its intoxicating actions. CB2 is found
in high concentration in immune cells and cutaneous
nerves. Both CB1 and CB2 receptors are in synovial tissue.®
These receptors can be bound by endogenous or exog-
enous (e.g, THC) cannabinoids. The two most common
endogenous cannabinoids are anandamide and 2-arachi-
donoyl glycerol, which are on-demand neurotransmitters
that are released after nerve depolarization from post-
synaptic cells and serve to regulate neurotransmission. The
ECS is just beginning to be explored and targeted. CBD
does not appear to exert effects through the binding of
CB1 or CB2 receptors. Instead, CBD appears to affect the
metabolism and reuptake of endogenous cannabinoids
enhancing their effects. In addition, direct and indirect
effects are caused by binding a variety of receptors includ-
ing transient receptor potential vanilloid type 1 (TRPV1),°
G protein-coupled receptor 55 (GPR55),' and 5-hydroxy-
tryptamine receptor subtype 1A (5-HT1A)."

In the March 2020 issue of Practical Dermatology,
Matthew Zirwas, MD addressed the growing interest
among patients about cannabidiol (CBD)'? despite a scar-
city of data involving CBD for human dermatological con-
ditions. Many studies investigating CBD for medical condi-
tions fail the required standards of quality. CBD may have
a positive impact on acne, the most common skin disease.
CBD applied to cultured human sebocytes exerted an
anti-inflammatory, anti-proliferative, and sebostatic effect.
Taken together, these characteristics are all promising find-
ings for a novel anti-acne therapy.'

A three case observational study of patients with epi-
dermolysis bullosa (EBS) treated with topical CBD found
that patients reported improvement in pain and blistering
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as well as faster wound healing,'* In addition, a small open
label study involving patients with psoriasis (n=5), atopic
dermatitis (n=5), and scars (n=10) who applied a topical
cannabidiol to lesions twice a day showed skin evaluation
improvements at three months with no adverse events.'
Recently, topical application of CBD in an in vivo mouse
model demonstrated an increase in the cytoprotective
heme oxygenase 1 (HMOX1) enzyme, which has antioxi-
dant, anti-inflammatory, and anti-apoptotic properties.
Additionally, CBD increased keratinocyte proliferation, spe-
cifically keratin 16 and 17, which are associated with wound
repair and may be in part why we see a therapeutic effect

in EBS.' Interestingly, this same HMOX1 enzyme, which is
upregulated by CBD, has been reported to have a protective
role against UV-induced oxidative stress."” Additional basic
science research demonstrated the cytoprotective activity
of CBD in cultured fibroblasts against ultraviolet radiation.™
Further studies may elucidate the role of CBD in photopro-
tection in humans.

Despite the lack of studies investigating the effect of
CBD on specific dermatological conditions, there is some
evidence that CBD can affect prominent symptoms of
several common dermatologic conditions: pain and itch.
There have been studies in non-dermatological conditions
suggesting that CBD can help pain. Animal studies on rats
provided researchers with initial evidence of cannabidiol’s
effectiveness for arthritis pain.’?° In the animal model for
rheumatoid arthritis, collagen-induced arthritis (CIA), CBD
given either orally 25mg/kg/d or intraperitoneally 5mg/
kg/d suppressed the progression of CIA and there was a
reduction in collagen-specific CD4+ T cell proliferation,
gamma interferon, and TNF-a.2' Despite these promising
animal results, there is a paucity of studies researching
joint pain in humans.

CBD may help both itch and pain, since those stimuli are
detected peripherally by small diameter nociceptive neu-
rons in the dorsal root ganglion and they express TRPV1.
Additionally, central nervous system itching involves
serotonergic neurons, which can potentiate itch by acti-
vating 5-HTR1a receptors.?? One small placebo-controlled
trial involving patients with peripheral neuropathy of the
lower extremities revealed that application of a topical
oil containing 250mg of CBD per three fluid ounces was
statistically superior to placebo in reducing intense pain,
sharp pain, cold and itchy sensations, with no safety signals
reported over four weeks.? In an animal model, paclitaxel-
induced neuropathy was diminished by CBD and 5-HT1a
receptors were involved in the neuroprotective effect.?4
Currently there are nine trials investigating CBD for pain
listed on clinicaltrials.gov.
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THE MIND-BODY CONNECTION

The mind-body connection is especially relevant to der-
matology. There is ample evidence that sleep disorders,
anxiety, and depression can adversely impact dermatologic
disorders. A vicious cycle can occur because the derma-
tologic disorders can exacerbate anxiety, depression, and
sleep. Several studies demonstrate CBD’s utility in these
psychological conditions.

Sleep: Sleep disorders are very common in inflammatory
dermatoses.?” For patients with atopic dermatitis, sleep
disturbance—most commonly due to nocturnal pruri-
tus—correlates with disease severity, and adequate disease
control needs to address the sleep disorder.?® Additionally,
approximately 60 percent of patients with psoriasis have
sleep disorders.”’° Patients with hidradenitis suppurativa
(HS) were also found to have sleep disturbances; 40 per-
cent had insomnia and 70 percent were considered poor
sleepers. The presence of itch and pain were correlated
with their sleep disorders,*" which demonstrates the com-
plex interaction between itch, pain, and sleep.

In rats, intraperitoneal CBD injections resulted in an
increase in total percentage of sleep in the CBD group
compared with placebo.3? However, most studies in
humans that have investigated the effect of CBD on sleep
have only looked at sleep as a secondary measure. In a
2016 study, Shannon and colleagues examined a cohort of
72 adults with anxiety and sleep complaints treated with
oral CBD at a dose ranging from 25mg to 175mg per day.
Objective measures of anxiety and sleep showed improve-
ment at one-month follow up, but the sleep data fluctuat-
ed over the later course of the 12-week study.>® Thus it was
unclear if the benefits in sleep were due to the reduction
of anxiety or due to a primary effect of CBD.

Anxiety: An international multicenter prospective study
analyzed the association of anxiety and depression in
patients attending an outpatient dermatology clinic for
various skin disorders via a questionnaire and clinical exam
(n=3635). Patients with atopic dermatitis, psoriasis, hand
eczema, and leg ulcers had the association of anxiety and
depression.?* A 2018 meta-analysis examined the associa-
tion of atopic dermatitis with depression, anxiety, and
suicidal ideation in children and adults and they found a
significant association between atopic dermatitis and both
depression and anxiety.® In 2017, a large review of obser-
vational studies and clinical trials sought to quantify the
prevalence of anxiety in patients suffering from psoriasis.
They found a prevalence of anxiety in patients with psoria-
sis that ranged between seven and 48 percent, which was
significantly higher than controls in two of three studies.
Additionally, several other studies showed improvement in
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anxiety when psoriasis was treated.*® Finally, patients with
acne and pigmentary disorders frequently have comorbid
anxiety.>-40

There is a current lack of evidence that CBD is effective
for the treatment of anxiety. However, one small study of
24 individuals with Social Anxiety Disorder (SAD) (com-
pared with 12 control patients) was conducted where
participants were treated with CBD (versus placebo in the
control group) prior to a simulated public speaking task.’
The CBD treatment group performed better than controls
with significant decrease in anxiety, cognitive impairment,
and hyper-alertness. Pretreatment with CBD reduced the
anxiety level in the patients with social anxiety to near that
of healthy controls during the simulated public speaking
task. In addition, there is a single case report of a 10-year-
old child with post traumatic stress disorder who was
refractory to traditional psychiatric medications and was
treated with 25mg of CBD orally at night to help with
sleep as well as 6-12mg of CBD orally during the day for
her intermittent anxiety with dramatic symptom reduc-
tion.*

SUMMARY

Many common dermatologic conditions have associ-
ated subjective complaints that need to be addressed for
comprehensive care of patients. There is emerging evidence
to suggest that cannabinoids are beneficial for dermatologi-
cal conditions as well as a range of associated conditions
including pain, itch, and inflammation. The transformation
of cannabinoids from an herbal supplement into a highly
regulated prescription drug is progressing rapidly. Future
alternative methods of administration (transdermal, intra-
nasal, etc.) will likely improve bioavailability. Additional data
on the effects of CBD for sleep and anxiety may be relevant
to a more holistic therapeutic approach to dermatologic
disorders. m

Conflict of interest: Dr. Cather is co-founder of SOTA
Healthcare products, a CBD company.

Dr. Cather is a board-certified dermatologist in private prac-
tice at Mindful Dermatology and Modern Research Associates
in Dallas.

1. Murphy ECRE, Friedman AJ. Knowledge, Perceptions and Attitudes of Cannabinoids in the Dermatology Community.
Journal of the American Academy of Dermatology. 2019;81(4):abs 86.

2. Jhawar N, Schoenberg £, Wang JV, Saedi N. The growing trend of cannabidiol in skincare products. Clin Dermatol.
2019;37(3):279-281.

3.Lim M, Kirchhof MG. Dermatology-Related Uses of Medical Cannabis Promoted by Dispensaries in Canada, Europe, and
the United States. J Cutan Med Surg. 2019;23(2):178-184.

4. Bonn-Miller MO, Loflin MJE, Thomas BF, Marcu JP, Hyke T, Vandrey R. Labeling Accuracy of Cannabidiol Extracts Sold

(Continued on page 56)



56

PRACTICAL DERMATOLOGY @ JULY 2020

way | GET TO KNOW JAKS AND
=== OTHER EMERGING THERAPIES

(Continued from page 42)

Online. JAMA. 2017;318(17):1708-1709.

5. VanDolah HJ, Bauer BA, Mauck KF. Clinicians’ Guide to Cannabidiol and Hemp Oils. Mayo Clin Proc. 2019,94(9):1840-1851.
6. Marks DH, Friedman A. The Therapeutic Potential of Cannabinoids in Dermatology. Skin Therapy Lett. 2018;23(6):1-5.
7. Eagleston LRM, Kalani NK, Patel RR, Flaten HK, Dunnick CA, Dellavalle RP. Cannabinoids in dermatology: a scoping
review. Dermatol Online J. 2018;24(6).

8. Richardson D, Pearson RG, Kurian N, et al. Characterisation of the cannabinoid receptor system in synovial tissue and
fluid in patients with osteoarthritis and rheumatoid arthritis. Arthritis Res Ther. 2008;10(2):R43.

9. Costa B, Giagnoni G, Franke C, Trovato AE, Colleoni M. Vanilloid TRPV1 receptor mediates the antihyperalgesic effect of
the nonpsychoactive cannabinoid, cannabidiol, in a rat model of acute inflammation. Br J Pharmacol. 2004;143(2):247-
250.

10. Pertwee RG, Howlett AC, Abood ME, et al. International Union of Basic and Clinical Pharmacology. LXXIX. Cannabinoid
receptors and their ligands: beyond CB(1) and (B(2). Pharmacol Rev. 2010;62(4):588-631.

11. Russo EB, Burnett A, Hall B, Parker KK. Agonistic properties of cannabidiol at 5-HT1a receptors. Neurochem Res.
2005;30(8):1037-1043.

12. Zirwas MJ SJ. Up In Smoke? Exploring the Use of CBD Oil in Dermatology. Practical Dermatology. 2020;17:52.
13.0lah A, Toth B, Borbiro |, et al. Cannabidiol exerts sebostatic and antiinflammatory effects on human sebocytes. J Clin
Invest. 2014;124(9):3713-3724.

14. Chelliah MP, Zinn Z, Khuu P, Teng JMC. Self-initiated use of topical cannabidiol oil for epidermolysis bullosa. Pediatr
Dermatol. 2018;35(4):e224-€227.

15. Palmieri B, Laurino C, Vadala M. A therapeutic effect of chd-enriched ointment in inflammatory skin diseases and
cutaneous scars. Clin Ter. 2019;170(2):693-€99.

16. Casares L, Garcia V, Garrido-Rodriguez M, et al. Cannabidiol induces antioxidant pathways in keratinocytes by target-
ing BACHT. Redox Biol. 2020;28:101321.

17.Chen S, Wang X, Nisar MF, Lin M, Zhong JL. Heme Oxygenases: Cellular Multifunctional and Protective Molecules
against UV-Induced Oxidative Stress. Oxid Med Cell Longev. 2019;2019:5416728.

18. Gegotek A, Atalay S, Domingues P, Skrzydlewska E. The Differences in the Proteome Profile of Cannabidiol-Treated
Skin Fibroblasts following UVA or UVB Irradiation in 2D and 3D Cell Cultures. Cells. 2019;8(9).

19. Hammell DC, Zhang LP, Ma F, et al. Transdermal cannabidiol reduces inflammation and pain-related behaviours in a
rat model of arthritis. Eur J Pain. 2016;20(6):936-948.

20. Philpott HT, 0'Brien M, McDougall JJ. Attenuation of early phase inflammation by cannabidiol prevents pain and nerve
damage in rat osteoarthritis. Pain. 2017;158(12):2442-2451.

21. Malfait AM, Gallily R, Sumariwalla PF, et al. The nonpsychoactive cannabis constituent cannabidiol is an oral anti-
arthritic therapeutic in murine collagen-induced arthritis. Proc Natl Acad Sci U S A. 2000;97(17):9561-9566.

22.Dong X, Dong X. Peripheral and Central Mechanisms of Itch. Neuron. 2018;98(3):482-494.

23.Xu DH, Cullen BD, Tang M, Fang Y. The Effectiveness of Topical Cannabidiol Oil in Symptomatic Relief of Peripheral
Neuropathy of the Lower Extremities. Curr Pharm Biotechnol. 2019.

24. Ward SJ, McAllister SD, Kawamura R, Murase R, Neelakantan H, Walker EA. Cannabidiol inhibits paclitaxel-induced
neuropathic pain through 5-HT(1A) receptors without diminishing nervous system function or chemotherapy efficacy. Br
JPharmacol. 2014;171(3):636-645.

25.Kaaz K, Szepietowski JC, Matusiak L. Sleep quality among adult patients with chronic dermatoses. Postepy Dermatol
Alergol. 2019;36(6):659-666.

26.Chang YS, Chiang BL. Sleep disorders and atopic dermatitis: A 2-way street? J Allergy Clin Immunol.
2018,142(4):1033-1040.

27. Luca M, Luca A, Musumeci ML, Fiorentini F, Micali G, Calandra C. Psychopathological Variables and Sleep Quality in
Psoriatic Patients. Int J Mol Sci. 2016;17(7).

28. Gupta MA, Simpson FC, Gupta AK. Psoriasis and sleep disorders: A systematic review. Sleep Med Rev. 2016;29:63-75.
29. Gaikwad R, Deshpande S, Raje S, Dhamdhere DV, Ghate MR. Evaluation of functional impairment in psoriasis. Indian J
Dermatol Venereol Leprol. 2006;72(1):37-40.

30. Sharma N, Koranne RV, Singh RK. Psychiatric morbidity in psoriasis and vitiligo: a comparative study. J Dermatol.
2001;28(8):419-423.

31. Kaaz K, Szepietowski JC, Matusiak L. Influence of Itch and Pain on Sleep Quality in Patients with Hidradenitis Sup-
purativa. Acta Derm Venereol. 2018;98(8):757-761.

32. Chagas MH, Crippa JA, Zuardi AW, et al. Effects of acute systemic administration of cannabidiol on sleep-wake cycle in
rats. J Psychopharmacol. 2013;27(3):312-316.

33. Shannon S, Lewis N, Lee H, Hughes S. Cannabidiol in Anxiety and Sleep: A Large Case Series. Perm J. 2019;23:18-041.
34. Dalgard FJ, Gieler U, Tomas-Aragones L, et al. The psychological burden of skin diseases: a cross-sectional multicenter
study among dermatological out-patients in 13 European countries. J Invest Dermatol. 2015;135(4):984-991.

35. Ronnstad ATM, Halling-Overgaard AS, Hamann (R, Skov L, Egeberg A, Thyssen JP. Association of atopic dermatitis
with depression, anxiety, and suicidal ideation in children and adults: A systematic review and meta-analysis. J Am Acad
Dermatol. 2018;79(3):448-456 e430.

36. Fleming P, Bai JW, Pratt M, Sibbald C, Lynde C, Gulliver WP. The prevalence of anxiety in patients with psoriasis: a
systematic review of observational studies and clinical trials. J Eur Acad Dermatol Venereol. 2017;31(5):798-807.

37. Fried RG, Wechsler A. Psychological problems in the acne patient. Dermatol Ther. 2006;19(4):237-240.

38. Golchai J, Khani SH, Heidarzadeh A, Eshkevari SS, Alizade N, Eftekhari H. Comparison of anxiety and depression in
patients with acne vulgaris and healthy individuals. Indian J Dermatol. 2010;55(4):352-354.

39. Gul Al, Colgecen E. Personality traits and common psychiatric conditions in adult patients with acne vulgaris. Ann
Dermatol. 2015;27(1):48-52.

40. Sereflican B, Tuman TC, Tuman BA, Parlak AH. Type D personality, anxiety sensitivity, social anxiety, and disability in
patients with acne: a cross-sectional controlled study. Postepy Dermatol Alergol. 2019;36(1):51-57.

41. Bergamaschi MM, Queiroz RH, Chagas MH, et al. Cannabidiol reduces the anxiety induced by simulated public speak-
ing in treatment-naive social phobia patients. Neuropsychopharmacology. 2011;36(6):1219-1226.

42. Shannon S, Opila-Lehman J. Effectiveness of Cannabidiol Oil for Pediatric Anxiety and Insomnia as Part of Posttrau-
matic Stress Disorder: A Case Report. Perm J. 2016;20(4):16-005.



