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PPsoriasis and atopic dermatitis represent two 
of the most common skin conditions presenting 
to both primary care and specialist dermatology. 
The prevalence of psoriasis in North America is 
2 to 4 percent, and it is estimated to cost more 
$3 billion per year to treat this condition.1–4 
Psoriasis has a significant impact on patient 
quality of life. In addition to its psychological, 
social, and economic consequences, it is 
associated with a number of chronic health 
conditions, including metabolic syndrome, 
diabetes, and cardiovascular disease.1,2,4,5 Atopic 
dermatitis has an estimated 15-to-30-percent 
lifetime prevalence in children and 8-to-10-
percent lifetime prevalence in adults—rates 
that are increasing.6–8 As with psoriasis, atopic 
dermatitis can create a significant burden on a 
patient’s life, affecting his or her self-esteem, 
sleep, school performance, and career.7 While 
systemic therapies are available for both, 
the majority of patients with each condition 
are treated using topical therapies alone, 
with varying degrees of efficacy and patient 
satisfaction. As such, there is both a need and an 
incentive to develop new treatments for these 
two conditions. In this paper, we review new 
and emerging topical therapies for psoriasis and 
atopic dermatitis. 

PSORIASIS 
Plaque psoriasis is a chronic, immune-

mediated skin disease characterized by the 
dysregulation of keratinocytes and presenting 
as red, scaly plaques on the skin. Activated 
T-helper cells (especially Th17) and multiple 

cytokines, including interleukin (IL)-10. IL-17, 
IL-22, IL-23, and tumor necrosis factor alpha 
(TNF-α) are implicated in the pathogenesis 
of the disease.9–11 The majority of patients 
with psoriasis experience mild-to-moderate 
severity and are successfully managed with 
topical therapies alone.5,12 The most widely used 
topical medications for psoriasis include vitamin 
D analogs, corticosteroids, and retinoids. 
With a few exceptions, the new medications 
under development tend to be either new 
formulations or novel combinations of these 
existing therapies. In the case of modifications 
of existing therapies, improvements have been 
made in the areas of delivering a more sustained 
dose of medication and improving patient 
tolerability, especially for individuals who are 
not satisfied with the experience of greasy, 
occlusive ointments.4 

Vitamin D analogs and corticosteroids. 
Topical vitamin D3 analogs and corticosteroids 
have been mainstays of psoriasis treatment 
for many years. The precise mechanism of 
action of vitamin D3 analogs is not exactly 
understood; however, they have been shown 
to inhibit growth and induce differentiation of 
keratinocytes.9,13–15 Topical steroids have broad 
anti-inflammatory and immunosuppressive 
effects.9,16 

Existing formulations that combine a 
vitamin D3 analog with the corticosteroid 
betamethasone diproprionate (BD) have 
demonstrated superior efficacy over that of 
either product alone.4,5,17,18 A novel combination 
of calcipotriol (Cal) 0.005% with BD 0.064% 
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in a foam vehicle was introduced in 2015. The 
foam vehicle delivers a supersaturated solution 
of its active ingredients, allowing for greater 
penetration and bioavailability of both the 
Cal and BD.19 The product acts by inhibiting 
keratinocyte proliferation, promoting epidermal 
differentiation, and decreasing the rate of 
mitosis in the epidermis. It also acts as an anti-
inflammatory by reducing pro-inflammatory 
cytokines including IL-8, IL-17A, IL-22, and 
TNF-α in vitro.12 

In randomized, multicenter trials, up to 
54.6 percent of patients using Cal/BD foam 
once daily showed marked improvement in 
disease as assessed by the Physican Global 
Assessment of Disease Severity (PGA) scale at 
the end of four weeks, with over half achieving 
treatment success (defined as "clear" or 
"almost clear").4,5,12,20 A pooled analysis of three 
clinical trials compared the efficacy of Cal/BD 
foam to Cal/BD ointment, BD aerosol foam, 
Cal aerosol foam, aerosol foam vehicle, and 
ointment vehicle.5 In total, 1,104 patients were 
included, 1,051 of whom completed the full 
study. Participants were aged 18 years or older 
with mild-to-severe disease according to the 
five-point PGA scale, had 2-to-30-percent body 
surface area (BSA) involvement, and a modified 
Psoriasis Area and Severity Index (mPASI) score 
of at least two points. All randomized patients 
were included in the analysis, and missing 
data were addressed using the last observation 
carried forward (LOCF) method. 

A total of 564 patients were included in the 
Cal/BD aerosol foam group; their median age 
was 51 (18–87) years. The mean BSA affected 
was 7.3±6.3 percent. In this analysis, 51.4 
percent of patients using Cal/BD aerosol foam 
achieved treatment success (as defined above), 
a number significantly greater than that in any 
of the other groups receiving either individual 
component as a foam (Cal: 14.9% or BD: 30.7%), 
a foam vehicle (5.3%), a combined ointment 
(43%), and ointment vehicle (7.8%).5,12 

Furthermore, patients using the Cal/BD 
foam formulation reported high satisfaction 
with symptom improvement, the speed with 
which it took effect, and the feeling of the 
product.20 In addition to improved efficacy and 
satisfaction, the new combination foam has cost 
implications, with one study estimating up to US 
$36 million could be saved by using Cal/BD foam 
as part of a stepwise management approach 
alongside biologics in a subset of patients 

with moderate-to-severe plaque psoriasis.21 
The model compared the cost of one scenario, 
based on recent market data of the cost to treat 
moderate-to-severe psoriasis in patients who 
are candidates for biologics, to an alternate 
scenario in which 20 percent of patients on 
biologics would use topical Cal/BD. In their 
conclusion, the authors suggested Cal/BD foam 
could be used as a cost-saving initial treatment 
step in patients with moderate-to-severe 
plaque psoriasis who are good candidates for 
topical treatment (i.e., not those with psoriatic 
arthritis or features clearly warranting the use of 
systemic therapy). 

A novel 0.05% BD emollient spray was 
approved by the United States Food and Drug 
Administration (FDA) in 2016 for the treatment 
of mild-to-moderate plaque psoriasis in adults 
older than 18 years. This new formulation was 
designed to optimize the concentration of its 
active ingredient, improve penetration into the 
epidermis, and limit systemic absorption of the 
steroid. The BD spray is rated as a mid-potency 
(Class 3) steroid per the vasoconstriction assay 
test but has the clinical activity of a superpotent 
(Class I) steroid per clinical study results.22,23 

Two Phase III studies, including a total of 
538 subjects (94.4% completed the trial), were 
carried out comparing BD emollient spray to 
vehicle randomized in a 2:1 fashion; a separate 
Phase III trial of 351 subjects (95.4% completed 
the trial) compared such to a superpotent 
steroid and vehicle (randomized as 2:1:1). 
Patients in the clinical trials had 10-to-20 
percent BSA involvement, with a mean BSA 
involvement of 13 to 14 percent, on areas 
excluding the face, scalp, and intertriginous 
areas. All topicals in the trials were applied twice 
daily for two weeks. The BD spray demonstrated 
statistically significant superiority to vehicle 
and similar efficacy to that of the superpotent 
steroid (BD spray: 19%; superpotent steroid: 
18.9%).22 In the trial comparing BD spray to 
vehicle, 20 percent of subjects achieved success 
with spray versus five percent with vehicle 
(p<0.001) at Day 15, while 38.7 percent 
versus 12.6 percent achieved success at Day 29 
(p<0.001).23 Treatment success was defined as 
an Investigator Global Assessment (IGA) score of 
zero or one point(s), and two-grade-or-greater 
improvement from the baseline score. The 
novel formulation achieved greater reduction in 
erythema and scale by Day 4, and statistically 
less burning and stinging were reported than 

with the super potent steroid (4.1% vs. 13.6%; 
p=0.010).22 

Nail psoriasis can be very challenging to treat, 
and there is no dedicated treatment exclusively 
targeting this entity. The vitamin D analog 
calcipotriene is being investigated as a 0.005% 
nail solution (P-3073) to treat nail psoriasis. A 
randomized, double-blind, vehicle-controlled, 
parallel-group Phase II trial was completed, 
comparing the use of calcipotriene 0.005%, 
cyclosporine 5%, and vehicle applied once 
daily for 24 weeks, with patients followed 
for 12 weeks.24 Patients between the ages 
of 18 and 80 years with mild-to-moderate 
psoriasis (BSA≤10% or PASI score≤10 points) 
with fingernail psoriasis of the nail matrix 
and/or nail bed were randomized 2:2:1 to 
treatment and placebo groups. A full analysis 
was conducted involving 30 patients from 
the cyclosporine group, 34 patients from the 
calcipotriene group, and 14 in the vehicle-only 
group (the authors did not specify how many 
people were enrolled in the study). The primary 
endpoint was the total Nail Psoriasis Severity 
Index (NAPSI) score at the end of treatment. 
Calcipotriene 0.005% nail solution significantly 
reduced the total NAPSI score (−6.78) compared 
to vehicle (−1.11) (p=0.0395), as well as 
reduced NAPSI of both the nail bed and nail 
matrix. The superiority of calcipotriene 0.005% 
was apparent by Week 12 of treatment and 
sustained throughout the study. A Phase III trial 
is underway.25

Hydroxypropyl–chitosan (HPCH) 
nail lacquer. A water-soluble nail lacquer 
containing HPCH, horsetail extract (Equisetum 
arvense), and methylsulphonylmethane might 
be effective in reducing signs of psoriatic 
nail disease. One study investigated 30 adult 
patients aged 18 to 75 years with mild-to-
moderate nail psoriasis of the matrix and/or nail 
bed (baseline NAPSI score: 2.83±0.99 points) 
who applied the lacquer to the fingernails of 
their left hand once daily for 24 consecutive 
weeks. Twenty-eight patients were included in 
the analysis (two were lost to follow-up) and, 
from baseline to end of treatment, there was 
a 72-percent reduction in pitting, 66-percent 
reduction in leukonychia, 63-percent reduction 
in onycholysis, and 65-percent reduction in 
NAPSI score in the treated nails.26 There were no 
changes in the nails of the right hand. 

Another randomized, controlled trial with 
87 patients aged 16 to 80 years with mild-to-



30
JCAD  JOURNAL OF CLINICAL AND AESTHETIC DERMATOLOGY  December 2019 • Volume 12 • Number 12

R E V I E W

moderate nail psoriasis of the nail matrix and/
or nail bed in at least one fingernail found 
the HPCH lacquer to be significantly superior 
to placebo after nightly application to all 
fingernails for 24 weeks. The LOCF method was 
used for patients who prematurely withdrew 
from the study. Eighty-one patients were 
included in the intention-to-treat (ITT) analysis; 
of those, 55 percent (22/40) of patients who 
applied the lacquer were clinically cured after 24 
weeks versus 31.7 percent (13/41) of patients 
who applied the placebo (p=0.045).27 

Phosphodiesterase-4 (PDE-4) inhibitors. 
Crisaborole is a topical PDE-4 inhibitor that 
is FDA-approved to treat mild-to-moderate 
atopic dermatitis and is discussed in further 
detail below. Clinical trials investigating its use 
as a topical treatment for psoriasis have been 
completed, but its development was halted 
and no published studies have reported its 
efficacy to date.28 Pefcalcitol, a topical PDE-4 
inhibitor combined with a vitamin D derivative, 
is currently in Phase III clinical trials in the 
United States and Europe and Phase II trials in 
Japan.29,30 

There is evidence that oral PDE-4 inhibitors 
are successful in treating psoriasis, and 
their mechanism of action—inhibiting the 
breakdown of cyclic adenosine monophosphate 
(cAMP)—decreases the presence of 
proinflammatory cytokines that are known to 
be involved in the pathogenesis of psoriasis.31–33 
There is one published article that reports 
success in treating two patients with psoriasis 
using crisaborole ointment.34 While the data 
are limited, topical PDE-4 inhibitors could show 
promise for treating psoriasis and are worth 
looking out for in the future. 

Topical Janus kinase (JAK)/signal 
transducer and activator of transcription 
(STAT) inhibitors. The JAK–STAT pathway has 
been implicated in the pathogenesis of several 
inflammatory skin diseases, including psoriasis 
and atopic dermatitis, and has proven to be a 
useful therapeutic target.35,36 Activation of the 
JAK–STAT pathway leads to T-cell activation; 
Th17 differentiation; and increased levels of 
IL-10, IL-22, and IL-23 among others.36 JAK 
inhibitors have shown some efficacy in treating 
psoriasis as both oral and topical formulations.37 

A randomized, double-blind, vehicle-
controlled Phase IIb study of topical tofacitinib, 
a JAK inhibitor, was conducted across 52 
centers in four countries. In total, 435 subjects 

aged 18 to 85 years with mild (score of two 
points) or moderate (score of three points) 
plaque psoriasis, graded using the Calculated 
PGA (PGA-C) scale were randomized 1:1:1 to 
receive topical tofacitinib 1%, 2%, or vehicle in 
once-daily and twice-daily groups. Participants 
were required to have 2-to-20-percent BSA 
involvement of the trunk and/or limbs. The 
study’s primary endpoint was a PGA-C outcome 
of “clear” or “almost clear” and two-grade-or-
more improvement from baseline at Weeks 8 
and 12. This was an estimation study, including 
a sample of 70 patients from each treatment 
group; those included were randomized and 
received at least one treatment dose. The 
authors found significantly higher improvement 
was achieved with all tofacitinib regimens 
versus vehicle at Week 8, while no difference 
was seen at Week 12.38 However, their secondary 
endpoint—the proportion of patients achieving 
a PGA-C result of “clear” or “almost clear”—was 
significantly higher for the tofacitinib 2% twice-
daily regimen at Week 12. The investigators 
also found that patients experienced reduced 
pruritus. Further studies are needed to establish 
the true efficacy of JAK inhibitors as well as the 
appropriate dose to use. There is additionally 
some potential for developing medications that 
act on the STAT component of the pathway, 
as STAT3 is known to be activated in psoriatic 
lesions.39 

Combination retinoid and corticosteroid 
lotion. Topical retinoids are an effective 
monotherapy for psoriasis. Tazarotene acts 
to reduce keratinocyte differentiation and 
proliferation as well as inflammation.40 Past 
studies have demonstrated a synergistic 
effect when tazarotene is combined with 
a medium- or high-potency steroid.40,41 An 
initial Phase II clinical trial investigating 
halobetasol propionate 0.01% plus tazarotene 
0.045% (HP/TAZ) lotion once daily for eight 
weeks in moderate-to-severe plaque psoriasis 
demonstrated statistically significant superiority 
over monads and vehicle as early as two weeks 
from treatment onset.42 At eight weeks, 67.7 
percent of patients applying HP/TAZ achieved 
the primary efficacy outcome of at least a two-
grade improvement from baseline IGA score and 
a score of “clear” or “almost clear” at four weeks 
after treatment in comparison with 61.9 percent 
(p=0.042) of those treated with HP and 54.5 
percent (p=0.004) of those treated with TAZ 
alone. Participants were adults older than 18 

years with IGA scores of three or four points and 
an affected BSA of 3 to 12 percent (mean: 5%). 
In total, 212 patients were randomized to the 
treatment groups, and all were included in the 
ITT analysis using LOCF method for missing data. 

A recent review of two Phase III trials also 
found a statistically significant difference 
between HP/TAZ and vehicle. At Week 8 of 
treatment, 35.8 percent (Study 1) and 45.3 
percent (Study 2) of patients receiving the HP/
TAZ combination achieved the primary endpoint 
(IGA score of “clear” or “almost clear” plus at least 
a 2-grade improvement from baseline IGA score) 
as compared to 7.0% (Study 1) and 12.5 percent 
(Study 2) of those applying the vehicle.43 
Furthermore, HP/TAZ lotion more effectively 
reduced erythema, plaque elevation, and 
scaling of lesions.42,43 The initial application for 
the FDA approval of HP/TAZ lotion was rejected 
in June 2018 due to questions regarding 
pharmacokinetic data, per the manufacturer.44 
At the time of writing, the reapplication is still 
pending FDA approval. 

PH-10. PH-10 is a topical hydrogel 
formulation of rose bengal disodium. Rose 
bengal disodium is under investigation for 
multiple uses, including melanoma. The 
chemical compound was initially developed as a 
stain used for ophthalmologic purposes. A total 
of 226 adult patients with mild-to-moderate 
plaque psoriasis per PASI on the trunk and 
extremities was treated with PH-10 in Phase 
I and Phase II clinical trials. Patients applied 
PH-10 to plaques daily for 28 days.45–47 Per the 
manufacturer, their Phase IIc clinical trial was 
completed, and the results showed the lowest 
concentration tested (0.002% vs. 0.005% and 
0.01%) had the best therapeutic activity.48 The 
manufacturer reported results of a study in 
which biopsies were taken from patients who 
applied the formulation to psoriatic lesions and 
compared to those who applied the vehicle. 
PH-10 treatment resulted in the downregulation 
of more than 500 genes relating to psoriasis and 
demonstrated reduced levels of IL-17, IL-22, and 
IL-23, among others.49 The exact mechanism of 
action was not reported. 

Tapinarof. Tapinarof (2-isopropyl-5-
[(E)-2-phenylethenyl]benzene-1,3-diol) is 
a proprietary nonsteroidal small molecule 
that acts as an anti-inflammatory compound 
in the treatment of plaque psoriasis. It is 
naturally derived from bacteria symbiotic 
to certain nematodes. Tapinarof acts on 
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the aryl hydrocarbon receptor (AhR), a 
transcription factor widely expressed in skin 
that regulates innate and adaptive immune 
responses, affecting Th17 and regulatory 
T-cells. The compound also plays a role in 
the development and maintenance of the 
skin barrier, upregulating the barrier genes 
filaggrin, hornerin, and involucrin in human 
keratinocytes.50 Tapinarof has been shown to 
inhibit the activation and migration of T-cells 
and to decrease multiple pro-inflammatory 
cytokines including TNF-α, IL-2, IL-13, IL-17A, 
and interferon gamma.27,50–52 

A randomized, double-blinded, Phase IIa 
study compared the efficacy of 1% tapinarof 
(previously WBI-1001 or Benvitimod) cream 
versus placebo applied twice daily for 12 weeks. 
Sixty-one participants aged 18 to 65 years 
(mean: 50.6 years) with 1-to-10-percent BSA 
involvement (excluding the face, scalp, and 
intertriginous areas) and PGA scores of two 
(mild) to four (severe) points were included in 
the ITT analysis using LOCF for missing data. The 
primary efficacy outcome was PGA score judging 
overall lesion severity at Day 84. Ultimately, 
67.5 percent of the WBI-1001 group achieved a 
PGA score of "clear" or "almost clear" at Day 84 
compared to 4.8 percent in the placebo group 
(p<0.0001).51 A Phase III trial was recently 
completed at Peking University People’s Hospital 
in Beijing, China, comparing 1% tapinarof to 
0.005% Cal ointment and placebo. The results 
have not yet been published. 

ATOPIC DERMATITIS
Atopic dermatitis is a common, chronic 

inflammatory skin condition characterized 
by disrupted skin barrier function and 
immunoglobulin E sensitization to 
environmental allergens. The mainstays of 
atopic dermatitis treatment are over-the-
counter emollient creams that preserve the 
skin’s barrier function, and anti-inflammatories, 
such as topical corticosteroids, PDE-4 inhibitors, 
and topical calcineurin inhibitors. The high 
prevalence of atopic dermatitis and concerns 
with side effects of long-term corticosteroid 
use—for example, skin thinning, striae, 
telangiectasias, delayed wound healing, 
and increased susceptibility to or the 
exacerbation of infections (e.g., candidiasis, 
tinea incognito)53—warrant the development 
of new treatment options. Novel emerging 
topical therapies for atopic dermatitis overlap 

with those under development for psoriasis 
and include selective PDE-4 inhibitors, JAK 
inhibitors, and the small molecule benvitimod, 
among others. 

Selective PDE-4 inhibitors. PDEs are a 
family of enzymes, and PDE-4, whose function 
is to degrade cAMP, is the predominant enzyme 
found in immune cells.54,55 PDE-4 has been 
found to inhibit cAMP breakdown, which 
suppresses the release of TNF-α, interferon 
gamma, IL-17, IL-23, IL-4, IL-5, IL-13, and IL-22, 
all of which are cytokines implicated in the 
pathogenesis of atopic dermatitis.56 

Crisaborole is a benzoxaborole PDE-4 
inhibitor, which is a new class of topical 
medication recently FDA-approved to treat 
mild-to-moderate atopic dermatitis in patients 
older than two years of age. Crisaborole 
utilizes a novel boron base whose structure 
more effectively inhibits cAMP breakdown.57 
The boron atom binds with bimetal ions in 
the catalytic site of PDE-4, thereby inhibiting 
its breakdown. In a study of two randomized 
double-blinded trials comparing crisaborole 
ointment to vehicle (ratio of 2:1), crisaborole 
applied to lesions twice daily for 28 days 
demonstrated significant efficacy, with 51.7 
percent of patients achieving an Investigator’s 
Static Global Assessment (ISGA) result of "clear" 
or "almost clear" on Day 29 (vs. 40.6% who 
applied vehicle; p=0.005) in one trial and 48.5 
percent (vs. 29.7% with vehicle; p<0.001) in the 
other.58 Participants in this study were two to 
79 years of age (mean: 12 years) with a clinical 
diagnosis of atopic dermatitis, five-percent-
or-more BSA involvement (mean: 18%), and 
a baseline ISGA score of mild (two points) or 
moderate (three points) dermatitis. All patients 
in the ITT population, who were randomly 
assigned to treatment groups and who received 
the medication, were included (503:256 and 
513:250, respectively, for crisaborole:vehicle) in 
the analysis. 

To date, at least seven trials have been 
carried out evaluating crisaborole, which largely 
suggest the 2% preparation is ideal and indicate 
the medication is highly effective against 
pruritus.59 There has also been criticism of the 
medication’s true efficacy and degree of benefit, 
with continued calls for trials that compare 
crisaborole to standard-of-care therapy versus 
vehicle preparations.60 

OPA-15406, another novel PDE-4 inhibitor, 
demonstrated efficacy in a Phase II trial. 

Application of 1% OPA-15406 twice daily for 
eight weeks showed significant improvement in 
baseline Eczema Area and Severity Index (EASI) 
scores as well as a reduction in pruritus when 
compared with vehicle.61 

Similarly, other trials suggested the novel 
E6005 PDE-4 inhibitor was efficacious in adults 
treated with 0.1% and 0.2% E6005 ointment 
compared to vehicle. There was a concentration-
dependent drop in target lesion severity score, 
which was significant in the highest dose (mean 
percent change: -54.3% in the 0.2% group).62 
Additionally, EASI and Severity Scoring of 
Atopic Dermatitis (SCORAD) scores significantly 
decreased at Week 12 (at Week 4, they had 
decreased but not significantly).62,63 Promising 
results were also published from a study 
investigating E6005 ointment use in children 
aged two to 15 years with mild-to-moderate 
atopic dermatitis, who showed promising but 
not statistically significant improvements.64

JAK inhibitors. Tofacitinib, the small-
molecule JAK inhibitor also studied for psoriasis, 
blocks the proinflammatory JAK–STAT pathway 
discussed above and suppresses the release 
of various cytokines implicated in atopic 
dermatitis pathogenesis. A four-week, Phase IIa, 
randomized, double-blind, vehicle-controlled 
study of 69 adults aged 18 to 60 years with mild 
(PGA score of two points)-to-moderate (PGA 
score of three points) atopic dermatitis covering 
2 to 20 percent BSA compared twice-daily 
therapy to 2% tofacitinib ointment to vehicle 
ointment. The primary outcome measured was 
a percentage change in EASI score from baseline 
at four weeks. At the end of four weeks, EASI 
score in the tofacitinib group was reduced by 
81.7 percent versus 29.9 percent in the vehicle 
group, and 73 percent of tofacitinib users had 
a PGA score of "clear" or "almost clear" versus 
22 percent in the vehicle group.65 The study 
was not conducted for statistical comparison. 
Despite its possible preliminary success, trials 
for tofacitinib have not progressed past Phase 
II.66 Other novel JAK inhibitors, such as JTE-052, 
are in the pipeline, with several clinical trials 
underway.66,67

GATA-3 deoxyribozymes (DNAzymes). 
GATA-3 is a transcription factor involved in the 
regulation of Th2 immune responses. More 
specifically, it drives the differentiation and 
activation of Th2 cells and induces the release of 
cytokines involved in the pathogenesis of atopic 
dermatitis.68–70 Furthermore, GATA-3 activates a 



32
JCAD  JOURNAL OF CLINICAL AND AESTHETIC DERMATOLOGY  December 2019 • Volume 12 • Number 12

R E V I E W

positive-feedback loop that leads to increased 
GATA-3 and Th2 differentiation.68 SB011 is 
an investigational product whose topical 
formulation contains 2% hgd40, a DNAzyme 
that targets GATA-3 and cleaves its messenger 
RNA. DNAzymes are artificially synthesized DNA 
oligonucleotides capable of performing certain 
chemical reactions. A Phase II clinical trial of 25 
adults aged 18 to 69 years was completed in 
January 2017. Results of the study have not yet 
been published.69 

Tapinarof. The same novel compound 
tapinarof (2-isopropyl-5-[(E)-2-phenylethyl] 
benzene-1,3- diol) that is being developed as 
a psoriasis treatment has also shown promise 
as an atopic dermatitis treatment in a clinical 
trial. A total of 148 patients aged 18 to 65 years 
with 3-to-20-percent BSA involvement and IGA 
scores of two to four (mild to severe) points 
were randomized to receive 0.5% tapinarof 
cream, 1% tapinarof cream, or placebo twice 
daily for six weeks. All patients were included 
in the ITT group and missing data were not 
estimated. At the end of the trial period, 
patients in the 1% treatment group showed the 
greatest decrease in IGA score (56.3%), followed 
by those in the 0.5% group (43%) and placebo 
(14.7%).71 The tapinarof 1% group also had the 
greatest improvement in EASI, SCORAD, and 
pruritus scores. 

DISCUSSION
Psoriasis and atopic dermatitis are often 

successfully managed by medications that have 
been on the market for decades. However, many 
cases can present therapeutic challenges, with 
patients failing multiple lines of treatment. 
Given the frustrating and profound effect each 
disease can have on patients, it is imperative to 
develop steroid-sparing treatment alternatives, 
both for patients who cannot tolerate current 
treatments and for those who are not satisfied 
with their outcomes. 

In the realm of topical therapies, the new 
options discussed in this paper, particularly 
the novel combinations of existing therapies, 
JAK–STAT inhibitors, and PDE-4 inhibitors, 
show promise for treating each condition. These 
topicals might prove to be effective as stand-
alone treatments or might be beneficial as an 
interim treatment step before initiating systemic 
therapy. While topical therapy alone might be 
preferable or adequate in some patients, there 
are subsets who will not achieve treatment 

success with topicals alone and whose disease 
presentation makes them optimal candidates 
for systemic therapy, such as those with joint 
involvement, evidence of treatment failure with 
topicals, or a significant psychosocial impact. 

As we gain insight into the underlying 
mechanisms of each disease and the cytokines 
involved in their pathogenesis, attractive new 
therapeutic targets will reveal themselves. It 
is the responsibility of dermatologists to stay 
abreast of these new treatments, which could 
dramatically improve the quality of life of their 
patients.
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