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Abstract
Introduction: Scalp inflammation is commonly associated 
with scalp psoriasis or seborrheic dermatitis. It can aggravate 
the progression of androgenetic alopecia and cause trouble-
some itching and burning. Here, we evaluate the efficacy of 
a shampoo containing 0.075% broad-spectrum cannabidiol 
in 50 subjects with mild to moderate scalp psoriasis or sebor-
rheic dermatitis. Methods: Inflammation was assessed by 
evaluating the density of twisted/glomerular or arborizing 
vessels by trichoscopy using a 6-point scale at baseline and 
day 14. Symptoms of itching/burning sensation, clinical 
evaluation of erythema/scaling, overall tolerability, and sub-
ject satisfaction were evaluated using 10-point scales. Re-
sults: There were significant reductions in arborizing vessel/
twisted capillary inflammation and scaling by day 14. Sever-
ity scores reduced from 2.3 ± 0.1, 2.6 ± 0.1, and 3.6 ± 0.1, re-
spectively, to 0.5 ± 0.05, 0.8 ± 0.05, and 0.6 ± 0.05 (all p < 
0.0001). Symptom scores of itching and burning also re-

duced significantly from 6.9 ± 0.1 to 4.5 ± 0.1 to 1.5 ± 0.05 
and 1.0 ± 0.05 (both p < 0.0001). Severity of erythema and 
scaling was also significantly reduced from 5.5 ± 0.1 and 7.0 
± 0.1, respectively, to 1.3 ± 0.05 and 1.6 ± 0.05 (both p < 
0.0001). Tolerability and subject satisfaction were both ex-
cellent. There were no significant differences in treatment 
effect, tolerability, or subject satisfaction between men and 
women. Discussion/Conclusion: Replacing current sham-
pooing practices with a broad-spectrum cannabidiol-con-
taining shampoo significantly reduces both severity and 
symptoms of scalp inflammation within 2 weeks, with excel-
lent tolerability and treatment satisfaction in subjects with 
mild to moderate scalp psoriasis or seborrheic dermatitis.

© 2020 S. Karger AG, Basel

Introduction

Oxidative stress and scalp inflammation cause telogen 
effluvium, which affects the health of the follicle and 
could trigger and aggravate progression of androgenetic 
alopecia [1–4].

Scalp inflammation is commonly associated with scalp 
psoriasis or seborrheic dermatitis (SD). Scalp psoriasis 
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can be a cause of significant physical and social distress, 
with 97% of affected individuals reporting interference 
with their daily lives [5]. Patients are often symptomatic 
and complain of itching and burning [6]. Itching was 
identified as the most bothersome symptom in 43% of 
respondents to a telephone survey [7]. Hair loss is also 
very common in the author’s experience.

Psoriasis is also a very common skin disease. Although 
women generally have less severe psoriasis than men, spe-
cifically in scalp psoriasis severity is similar, perhaps due 
to gender-specific differences in hair growth care and 
styling [8]. SD is one of the most common inflammatory 
dermatoses in middle-aged people and is particularly 
prevalent in men and people with light and dry skin [9].

Trichoscopy is proven to be a noninvasive, cost-effec-
tive, and useful diagnostic method to assess the severity 
of inflammatory changes in these conditions. In scalp 
psoriasis, trichoscopy shows red dots at low magnifica-
tion and twisted/glomerular capillary loops at higher 
magnifications [10]. In SD, it shows an increased number 
of arborizing vessels [11]. Here, we use trichoscopic eval-
uation of the scalp to assess the efficacy of an anti-inflam-
matory shampoo (Revita;CBD, DS Laboratories) in treat-
ing scalp inflammation due to mild/moderate scalp pso-
riasis or SD. In addition to a number of ingredients known 
to have beneficial effects in scalp conditions (ketocon-
azole, rooibos tea, taurine, caffeine, apple polyphenol, 
cysteine, spin traps, carnitine tartrate, biotin, ornithine, 
emu oil, methylsulfonylmethane, and ornithine), the 
shampoo contains as its main ingredient the phytocan-
nabinoid, (−)-cannabidiol (CBD), which exerts sebostat-
ic and anti-inflammatory effects on the pilosebaceous 
unit [12].

Methods

Before initiating the study, subjects were required to give writ-
ten consent. Subjects who met the inclusion criteria were eligible 
for the study. The inclusion criteria were those of either gender, 
aged 18–65 years, with mild to moderate scalp psoriasis or SD. Se-
verity of disease was established through clinical evaluation of scal-
ing and erythema and subjective assessment of symptoms of itch-
ing and burning. The exclusion criteria were scarring alopecia, 
alopecia areata, pregnancy/breast feeding, history of hair trans-
plant, and a known allergy or sensitivity to the study medication 
or any of its components.

Trichoscopic evaluation of the scalp to assess inflammation was 
undertaken with a video dermatoscope (FotoFinder Systems 
GmbH, Bad Birnbach, Germany), with ×20 and ×50 magnification 
photographs, using a 6-point scale where 0 = ≤10, 1 = 10–25, 2 = 
25–50, 3 = 50–75, 4 = 75–100, and 5 = 100% of the involved field 
of dermoscopy patient images for arborizing vessels, twisted capil-

laries, and scales as described previously [13]. Clinical evaluation 
of scaling and erythema utilized a 10-point scale (where 1 = none).

Subjects provided an insight into symptoms of itching and 
burning by answering a number of questions. Their overall sever-
ity of itching and burning was assessed using a 10-point scale 
(where 1 = none). Subsequent reduction of itching and burning 
was also assessed using a 7-point scale (where −3 = great decrease 
and +3 = great increase).

Subjects were instructed to use the study shampoo over a 14-
day period without changing their shampooing frequency. Chang-
es in disease and symptom severity were again assessed at the end 
of the study.

In addition, the subjects were assessed for tolerability and treat-
ment satisfaction using a 10-point subjective scale. The subjects 
were asked how satisfied they were with therapy, and their views 
on treatment attributes such as smell, consistency, and ease of ap-
plication using a similar scale. Gender data were also analyzed.

Statistical Analysis
Data are presented as mean ± SEM. Comparisons between 

groups were made using Student’s t test. GraphPad Prism 6 soft-
ware for OSX was used to run the analysis. Differences were con-
sidered significant at p ≤ 0.05.

Results

Participants in the study comprised 24 males and 26 
females, aged 18–61 years (mean age 38 and 46 years, re-
spectively). Seven subjects were categorized as mild and 
43 subjects as moderate disease. Twenty-two subjects had 
scalp psoriasis and 28 subjects SD.

At baseline, the mean severity scores for arborizing 
vessels, twisted capillaries, and scales were 2.3 ± 0.1, 2.6 ± 
0.1, and 3.6 ± 0.1, respectively. The mean severity scores 
for erythema and scaling were 5.5 ± 0.1 and 7.0 ± 0.1, re-
spectively. Subjective assessment scores for itching and 
burning at baseline were 6.9 ± 0.1 and 4.5 ± 0.1, respec-
tively.

Following 2 weeks’ treatment with the study shampoo, 
severity scores for arborizing vessels, twisted capillaries, 
and scales reduced to 0.5 ± 0.05, 0.8 ± 0.05, and 0.6 ± 0.05, 
respectively (Fig. 1: all p < 0.0001). Severity scores for er-
ythema and scaling reduced to 1.3 ± 0.05 and 1.6 ± 0.05, 
respectively (Fig. 2: both p < 0.0001).

Scores for itching and burning at week 2 were 1.5 ± 
0.05 and 1.0 ± 0.05, respectively (both p < 0.0001). The 
mean scores for the reduction in itching and burning 
were 2.7 ± 0.05 and 2.7 ± 0.05, respectively, where 2 = 
moderate reduction and 3 = great reduction (Fig. 3). Sub-
ject assessment mean scores for tolerability and overall 
satisfaction at the end of the study were both 9.0 (Fig. 4: 
range 7–10). There were no side effects reported. The 
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mean scores for smell, consistency, and ease of applica-
tion were 8.7, 8.1, and 9.2, respectively (out of a maximum 
score of 10). Representative examples of the efficacy of the 
study shampoo are shown in Figure 5.

Gender Assessment
At baseline, disease severity as assessed by dermoscopy 

was similar in males (mean scores for arborizing vessels, 
twisted capillaries, and scales of 1.2, 1.2, and 1.8, respec-
tively) compared with 1.0, 1.4, and 1.8, respectively, in 
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Fig. 1. Effect on mean scores (SEM) following 2 weeks’ treatment. Scores for arborizing vessels, twisted capillary, and scales assessed by 
videodermoscopy. ***p < 0.0001.

Fig. 2. Clinical evaluation. Effect on mean 
scores (SEM) of erythema and scaling fol-
lowing 2 weeks’ treatment. Scores using a 
10-point scale. ***p < 0.0001.
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females. Clinical evaluation of erythema and scaling was 
also similar (mean scores 2.7 and 3.4 vs. 2.8 and 3.6, re-
spectively). Subject assessment scores for itching and 
burning were slightly higher in females (mean scores 3.3 
and 2.1 vs. 3.6 and 2.4, respectively).

At week 2, the benefits of treatment were similar across 
gender (Fig. 6). There were no significant gender differ-
ences in terms of reduction in itching or burning, toler-
ability, or subject satisfaction.

Discussion

Scalp psoriasis and SD are both very common derma-
toses, with significant distress and impaired quality of life. 
Psoriasis of the scalp presents earlier and more frequent-
ly than that of other sites, with itching being the most 
bothersome symptom affecting every patient to some de-
gree. There is a positive correlation between the severity 
of the lesions and itch [14]. SD, which affects approxi-
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Fig. 5. Representative examples of efficacy of study shampoo using videodermoscopy in subjects with SD (a, b) 
and scalp psoriasis (c, d) (×20 magnification). SD, seborrheic dermatitis.
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mately 16% of the adult population, is the most common 
cause of scalp itching. Both conditions can cause telogen 
effluvium and accelerate progression of androgenetic alo-
pecia.

The diseases can be distinguished using trichoscopy 
[15]. Patients with scalp psoriasis present with red dots at 
low magnification and twisted/glomerular vessels at high 
magnification. Additional features include red loops, 
hairpin vessels, white scales, and punctate hemorrhages. 
In patients with SD, trichoscopy shows an increased 
number of arborizing vessels. They both represent patho-
logic conditions in which oxidative stress and inflamma-
tion are commonly detected [1]. The inflammatory pro-
cess in SD is mediated by fungal metabolites from Malas-
sezia spp. [16], specifically free fatty acids released from 
triglycerides. There are clear signs of oxidative stress as 
indicated by perturbed surface and systemic antioxidant 

enzyme levels [17] and observations from surface sam-
ples of elevated lipid peroxidation [18]. Overgrowth of 
the scalp with Malassezia spp. has also been described in 
scalp psoriasis [19]. Indicators of oxidative stress in pso-
riasis include antioxidant enzymes [20], oxidized pro-
teins [21, 22], and oxidized lipids [23].

Shampoo treatments are the most commonly used 
means of managing hair and scalp conditions and have 
proven to be effective in the treatment of psoriasis [2] and 
SD [24–26]. They exert their benefits through controlling 
scalp Malassezia levels, and the resultant oxidative stress 
and inflammation [27].

Here, we studied the efficacy and tolerability of a 
shampoo uniquely formulated using a number of syn-
ergistic ingredients known to have benefits in subjects 
with mild to moderate scalp psoriasis or SD using 
trichoscopy as well as subjective and objective assess-

Fig. 6. Gender differences in efficacy, tolerability, and subject satisfaction as assessed by videodermoscopy, clin-
ical evaluation, and subject evaluation. *p < 0.01, ***p < 0.0001.

5

4

3

2

1

0

Ar
bo

riz
in

g 
ve

ss
el

s (
0–

5)

Male Female

* *

10

8

6

4

2

0

Sc
al

es

Male Female

* *

5

4

3

2

1

0

Tw
ist

ed
 c

ap
ill

ar
y 

(1
–5

)

Male Female

* *

10

8

6

4

2

0

Er
yt

he
m

a 
(1

–1
0)

Male Female

* *

10

8

6

4

2

0

Itc
hi

nt
 (0

–1
0)

Male Female

* *

5

4

3

2

1

0

Sc
al

es
 (0

–5
)

Male Female

* *

10

8

6

4

2

0

Bu
rn

in
g 

(0
–1

0)

Male Female

* *

10

8

6

4

2

0

To
le

ra
bi

lit
y 

as
se

ss
m

en
t

Male Female

10

8

6

4

2

0Su
bj

ec
t s

at
isf

ac
tio

n 
(0

–1
0)

Male Female

ns ns

■ Day 0
■ Day 14



Vincenzi/TostiSkin Appendage Disord 2020;6:355–361360
DOI: 10.1159/000510896

ments of changes in symptoms. The shampoo ingredi-
ents include ketoconazole [28, 29] which reduces Mal-
assezia spp., numerous ingredients that promote hair 
growth [30, 31], and a broad-spectrum CBD, which was 
added to the formulation for its anti-inflammatory ef-
fects on the pilosebaceous unit and potential to reduce 
oxidative stress. Cannabidiol is immunosuppressive for 
various immune cell types, inducing apoptosis and pro-
motion of regulatory cells, which control other immune 
cell targets [32]. It reduces the expression of nitrotyro-
sine (iNOS) in different tissues suggesting they may be 
responsible for the reduction of cytokine production, 
counteracting the rise in iNOS levels and the down-
stream cascade of events triggered by the inflammatory 
process, and reducing oxidative stress [33]. They also 
inhibit lymphocyte proliferation and the production of 
interleukin-2 (IL-2), interferon-c, IL-1a, IL-1b, and tu-
mor necrosis factor-alpha.

The interaction between the anti-inflammatory 
pathway and the endocannabinoid system suggests a 
role for cannabinoids in treating psoriasis [34]. Canna-
bidiol can exert a suppressive effect on human kerati-
nocyte proliferation [35, 36]. The antiproliferative and 
anti-inflammatory effects of CBD could be associated 
with specific sebostatic actions. It normalizes the patho-
logically elevated lipogenesis, suppresses cell prolifera-
tion, and prevents the actions of toll-like receptor acti-
vation that elevates proinflammatory cytokine levels 
[12]. Cannabidiol may inhibit the enzyme 5-α-reductase, 
subsequently inhibiting excessive skin sebum secretion 
and improving skin elasticity and hydration. Cannabi-
diol has high lipophilicity that helps it to reach and ac-
cumulate in the sebaceous glands through transfollicu-
lar delivery, having a therapeutic effect hours after ap-
plying the product [12].

In our study, the study shampoo containing a broad-
spectrum CBD was shown to be highly effective in reduc-
ing signs of scalp inflammation (arborizing vessels, twist-
ed capillaries, and scales), as well as reducing symptoms 

of erythema and scaling, itching, and burning, following 
2 weeks’ use. Baseline severity was similar in males and 
females, and there was no significant gender difference in 
terms of reduction in itching and burning, tolerability, or 
subject satisfaction in males or females.

In conclusion, replacing current shampooing practic-
es with a broad-spectrum cannabidiol-containing sham-
poo significantly reduces both severity and symptoms of 
scalp inflammation within 2 weeks, with excellent toler-
ability and treatment satisfaction in subjects with mild to 
moderate scalp psoriasis or SD.
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