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PRACTICE POINTS

. Patients with moderate to severe psoriasis do not always
reach treatment goals with biologic therapy alone.

. Adjunctive use of nonsteroidal tapinarof cream 1%
may enhance the effects of ongoing biologic
therapy in patients with moderate to severe plaque
psoriasis, possibly avoiding the need to switch to
another biologic.

. Patients with moderate to severe plaque psoriasis
who are not adequately responding to biologics
may benefit from adding tapinarof cream 1% to their
current regimen.

The aim of this prospective, open-label, single-center study was to
evaluate the effectiveness and safety of nonsteroidal tapinarof cream
1% added to ongoing biologic therapy in patients with plague psoriasis
who did not adequately respond to a biologic alone. Males and females
aged 18 years and older with moderate to severe plaque psoriasis
(=8% body surface area [BSA] involvement) who had been receiving a
biologic for 24 weeks or more applied tapinarof cream 1% once daily for
12 weeks. Patients were followed an additional 4 weeks after treatment
discontinuation through week 16 to assess for a remittive (maintenance)
effect. The primary end point was the proportion of patients achieving
the National Psoriasis Foundation’s treat-to-target (TTT) goal of 1% or
less BSA involvement at week 12. Of the 30 patients enrolled (mean age,
55.4 years; 66.7% [20/30] male), 20 completed the study. The proportion
of patients reaching the TTT goal increased over time to 52.4% (11/21) at
week 12 and 40% (8/20) at week 16. Mean percentage of BSA involve-
ment and physician’s global assessment (PGA) score, composite PGA
multiplied by mean percentage of BSA involvement (PGAXBSA), and
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psoriasis area severity index (PASI) scores also improved with tapinarof
cream added to biologic therapy up to week 12 and were maintained until
week 16. Few adverse events (AEs), no serious AEs, and no AE-related
discontinuations were reported. In conclusion, adding nonsteroidal tapin-
arof cream to an ongoing biologic was tolerable in our study population
and potentially can help patients achieve the TTT goal, preserving safety
and cost associated with their current biologic therapy.

he estimated prevalence of psoriasis in individu-
als older than 20 years in the United States has
been reported at approximately 3%, or more than
7.5 million people.! There currently is no cure for psoria-
sis, and available therapeutics, including phototherapy,?
topical therapies,® systemic medications,* and biologic
agents,® are focused only on controlling symptoms. The
National Psoriasis Foundation defines an acceptable
treatment response for plaque psoriasis as 3% or lower
body surface area (BSA) involvement after 3 months of
therapy, with a treat-to-target (TTT) goal of 1% or less
BSA involvement.®
Cytokines are known to mediate psoriasis pathology,
and biologic therapies target the signaling cascade of
various cytokines. Biologics approved to treat moderate to
severe plaque psoriasis include IgG monoclonal antibod-
ies binding and inhibiting the activity of interleukin (IL)-17
(ixekizumab,” secukinumab®), IL-23 (guselkumab,’ risanki-
zumab,'* tildrakizumab'), and IL-12/23 (ustekinumab').
Despite targeting these cytokines, biologics may not suf-
ficiently suppress the symptoms of psoriatic disease and
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their severity in all patients. Adding a topical treatment to
biologic therapy can augment clinical response without
increasing the incidence of adverse effects™™ and may
reduce the need to switch biologics due to ineffectiveness.
Switching biologics likely would increase cost burden to
the health care system and/or patient depending on their
insurance plan and possibly introduce new safety and/or
tolerability issues.'®!

In patients who do not adequately respond to bio-
logics, better responses were reported when topical
medications including halobetasol propionate—tazarotene
lotion'® or calcipotriene/betamethasone dipropionate
foam'"'® were administered. In randomized or open-label,
real-world studies, patients with psoriasis responded
well when topical medications were added to a biologic,
such as tildrakizumab combined with halcinonide oint-
ment 0.1%," etanercept combined with topical clobeta-
sol propionate foam,” or adalimumab combined with
calcipotriene/betamethasone dipropionate foam.?! No
additional safety concerns were observed with the topical
add-ons in any of these studies.

Tapinarof is an aryl hydrocarbon receptor agonist
approved by the US Food and Drug Administration for
topical treatment of plaque psoriasis in adults.”” It is a
first-in-class small molecule with a novel mechanism of
action that downregulates IL-17A and IL-17F and nor-
malizes the skin barrier through expression of filaggrin,
loricrin, and involucrin; it also has antioxidant activity. In
the phase 3 PSOARING 1 and 2 trials, daily application of
tapinarof cream was safe and efficacious in patients with
plaque psoriasis,*** with a remittive (maintenance) effect
of a median of approximately 4 months after discontinu-
ation.® In these 2 phase 3 studies, tapinarof significantly
(P<0.01 at week 12) relieved itch, which was seen rapidly
(P<0.05 at week 2),* improved quality of life,”” and led
to high patient satisfaction.”” When tapinarof cream was
combined with deucravacitinib in a patient with severe
plaque psoriasis, symptoms rapidly cleared, with a 75%
decrease in disease severity after 4 weeks.”

The objective of this prospective, open-label, real-
world, single-center study was to assess the effectiveness,
safety, and remittive (or maintenance) effect of nonste-
roidal tapinarof cream 1% added to ongoing biologic
therapy in patients with plaque psoriasis who were not
adequately responding to a biologic alone.

Methods

Study Design and Participants—This prospective, open-
label, real-world, single-center study assessed the safety
and effectiveness of once-daily application of tapinarof
cream 1% added to ongoing biologic therapy to help
reach the National Psoriasis Foundation’s TTT goal of 1%
or less BSA involvement at week 12 in patients with 3%
or greater BSA involvement after taking the biologic for
24 weeks or more. The study protocol was approved by an
institutional review board, and the study was conducted
according to the ethical guidelines of the Declaration of
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Helsinki and Good Clinical Practice. All participants pro-
vided written informed consent before the study began.

Eligible participants were otherwise healthy males and
females aged 18 years and older with moderate to severe
plaque psoriasis (BSA involvement =3%) who had been
treated with a biologic for 24 weeks or more. Patients were
recruited from the Psoriasis Treatment Center of New Jersey
(East Windsor, New Jersey). Exclusion criteria were recent
use of oral systemic therapies (within 4 weeks of baseline)
or topical therapies (within 2 weeks) to treat psoriasis,
recent use of UVB (within 2 weeks) or psoralen plus UVA
(within 4 weeks) phototherapy, or use of any investigational
drug within 4 weeks of baseline (or within 5 pharmacoki-
netic/pharmacodynamic half-lives, whichever was longer).
Patients who were pregnant or breastfeeding or who had
any known hypersensitivity to the excipients of tapinarof
cream also were excluded from the study.

Eligible participants received tapinarof cream 1% once
daily plus their ongoing biologic for 12 weeks, after which
tapinarof was discontinued and the biologic was contin-
ued for an additional 4 weeks. A remittive (maintenance)
effect was assessed at week 16.

Study Outcomes—Safety and efficacy were evaluated
at baseline and weeks 2, 4, 8, 12, and 16. The primary end
point was the proportion of patients who reached the TTT
goal of 1% or less BSA involvement at week 12. Secondary
end points included the proportion of patients with 1% or
less BSA involvement at weeks 2, 4, 8, and 16; and PGA
scores, composite PGA multiplied by mean percentage of
BSA involvement (PGAXBSA), and PASI scores at base-
line and weeks 2, 4, 8, 12, and 16. The patient-reported
outcomes of Dermatology Life Quality Index (DLQI) and
Worst Itch Numeric Rating Scale (WI-NRS) scores also
were evaluated at baseline and weeks 2, 4, 8, 12, and 16.
In patients who had disease involvement on the scalp
or genital region at baseline, Psoriasis Scalp Severity
Index (PSSI) and Static Physician’s Global Assessment of
Genitalia scores, respectively, were assessed at baseline
and weeks 2, 4, 8, 12, and 16. Safety was determined by
the incidence, severity, and relatedness of adverse events
(AEs) and serious AEs.

Statistical Analysis—Approximately 30 participants
were planned for enrollment and recruited consecutively
as they were identified during screening against inclu-
sion and exclusion criteria. Changes from baseline in all
outcomes were summarized descriptively. Missing data
were not imputed. Given the sample size, no formal sta-
tistical analyses were conducted. Safety was summarized
by descriptively collating AEs and serious AEs, including
their frequency, severity, and treatment relatedness.

Results

Thirty participants were enrolled in the study, and 20
fully completed the study. Nine discontinued treatment
before week 12 (6 were lost to follow-up, 2 were termi-
nated early by the investigators, and 1 voluntarily with-
drew); 1 additional participant was lost to follow-up after
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week 12. Patients were predominantly male (20/30
[66.7%]) and White (21/30 [70.0%]); the mean age of all
participants was 55.4 years, and the mean (SD) duration
of psoriasis was 21.4 (15.0) years (Table 1).The mean base-
line percentage of BSA involvement and mean baseline
PGA, PASI, and DLQI scores are shown in Table 1. Most
(19/30 [63.3%]) patients received biologics that inhibited
IL-23 activity (guselkumab, risankizumab, tildrakizumab),
approximately one-third (9/30 [30.0%]) received biologics
that inhibited IL-17 activity (ixekizumab, secukinumab),
and 2 (6.7%) received biologics that inhibited IL-12/IL-23
activity (ustekinumab)(Table 1).

For the primary end point, 52.4% (11/21) of patients
reached the TTT goal (BSA involvement =1% after 12
weeks of treatment with tapinarof cream added to a pre-
scribed biologic). The proportion of patients reaching the
TTT goal increased over time with the combined treatment
(eFigure 1). Additionally, the mean percentage of BSA
involvement (eFigure 2) as well as the mean values for
PGA (eFigure 3) and PGAXBSA decreased over time. The
mean percentage of BSA involvement was 5.0% at baseline
and dropped to 2.0% by week 12. Similar reductions were
observed for PGA and PGAXBSA scores at week 12.

After discontinuing tapinarof cream at week 12 and
receiving only the biologic for 4 weeks, the proportion of
patients maintaining 1% or less BSA involvement fell to
40.0% (8/20) at week 16, which was closer to that observed
at week 8 (36% [9/25]) than at week 12 (52.4% [11/21])
(eFigure 1).

The mean PASI score was 5.5 at baseline, then
decreased over time when tapinarof cream was combined
with a biologic (eFigure 4), falling to 3.1 by week 2 and
1.6 by week 12; it was maintained at 1.7 at week 16. Nine
(30.0%) participants had psoriasis on the scalp at baseline
with a mean PSSI score of 2.6, which decreased to 0.83 by
week 2. By week 12, the mean PSSI score remained stable
at 0.95 in the 2 (9.5%) participants who still had scalp
involvement. The mean PSSI score increased slightly to
1.45 after patients received only the biologic for 4 weeks.
At baseline, 3 (10.0%) patients had genital involvement
(mean Static Physician’s Global Assessment of Genitalia
score, 0.27). Symptoms resolved in 2 (66.7%) of these
patients at week 2 and stayed consistent until week 16;
the third patient withdrew at week 2.

Both DLQI and WI-NRS scores decreased with use of
tapinarof cream added to a biologic up to week 12 (eFigures 5
and 6). Mean DLQI scores were 5.3 at baseline and 3.1
at week 12. At week 16, the mean DLQI score remained
stable at 2.8. Mean WI-NRS scores decreased from 4.0 at
baseline to 2.7 at week 12 with the therapy combination; at
week 16, the mean WI-NRS score fell further to 1.8.

A total of 6 AEs were reported in 5 (16.7%) patients
(Table 2). The majority (4/6 [67.0%]) of AEs were consid-
ered mild. Two reported cases of COVID-19 were both
considered mild and unrelated. Mild folliculitis and mod-
erate worsening of psoriasis in 2 (6.7%) different patients
were the only AEs considered related to treatment. No
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serious AEs were reported, and no patient withdrew from
the study due to an AE.

Comment

In this prospective, open-label, real-world study, we
found that when a patient’s response to a biologic is
unsatisfactory, adding nonsteroidal tapinarof cream can
enhance the treatment effect of the biologic. More than
half of patients who were not adequately responding to
a biologic reached the TTT goal at week 12, which was
maintained in most of the responders for 4 weeks after
tapinarof discontinuation. All measures of disease activ-
ity and quality of life (measured by the DLQI) improved
when tapinarof was introduced, and the combination was
well tolerated and without any unexpected safety signals.

Disease activity improvements we observed with the
nonsteroidal tapinarof cream were consistent with those
reported when topical steroidal therapies were given
to patients responding poorly to their current biologic.
Our primary end point (proportion of patients with BSA
involvement =1% after 12 weeks) showed that half (52%
[11/21]) of patients whose BSA involvement was 3% or
greater with a biologic for 24 weeks or more reached the
TTT goal after 12 weeks of tapinarof-biologic treatment.
Other studies of halobetasol propionate-tazarotene
lotion"™ and calcipotriene/betamethasone dipropionate
foam''® added to the current biologic of poor respond-
ers found 60% to 68% of patients had reductions in their
percentage BSA to 1% or lower at 12 to 16 weeks of
treatment. Randomized studies showed etanercept plus
topical clobetasol propionate foam® or adalimumab plus
calcipotriene/betamethasone dipropionate foam?' simi-
larly enhanced treatment effects vs biologic alone.

A phase 3 PSOARING trial demonstrated benefit from
treatment with tapinarof alone, with a remittive effect
of approximately 4 months after discontinuation.® Our
data are consistent with these findings, with 40% (8/20)
of patients demonstrating a remittive effect 4 weeks after
discontinuing tapinarof while receiving a biologic. A similar
maintenance effect was reported in another study in 50%
(9/18) of patients treated with a biologic plus halobetasol
propionate—tazarotene lotion."® Additionally, when halci-
nonide ointment was given to patients receiving tildraki-
zumab, mean percentage of BSA involvement, PGA scores,
PGAXBSA, and DLQI scores improved and were main-
tained 4 weeks after halcinonide ointment was stopped.”
Thus, topical therapy can augment and extend a biologic’s
effect for up to 4 weeks. While a longer remittive effect is
possible in our patients based on the 4-month remittive rate
observed in the PSOARING trials,” further patient observa-
tion would be needed to confirm.

In our study, tapinarof cream added to a biologic had a
good safety and tolerability profile. Few AEs were recorded,
with most being mild in nature, and no serious AEs or dis-
continuations due to AEs were reported. Only 1 case of mild
folliculitis and 1 case of moderate worsening of psoriasis
were considered treatment related. Further, no unexpected
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TABLE 1. Patient Characteristics and Baseline Scores (N=30)

Characteristic Value
Age,y
Mean (SD) 55.4 (15.7)
Range 22-82
Sex, n (%)
Male 20 (66.7)
Race, n (%)
White 21 (70.0)
Asian 8 (26.7)
Black 1(3.9)

Ethnicity, n (%)
Not Hispanic or Latino 25 (88.3)

Hispanic 5(16.7)
Duration of psoriasis, y

Mean (SD) 21.4 (15.0)

Range 4-63
Previous biologic, n (%)
Yes 16 (53.3)

Concomitant biologic, n (%)

Guselkumab 8 (26.7)
Ixekizumab 6 (20.0)
Risankizumab 7 (23.3)
Secukinumab 3(10.0)
Tildrakizumab 4 (13.3)
Ustekinumab 2 (6.7)

Baseline BSA, %
Mean (SD) 5.0(1.7)

Range 3.0-8.0
Baseline PGA score

Mean (SD) 2.7 (0.6)

Range 2.0-4.0
Baseline PASI score

Mean (SD) 5.5 (2.7)

Range 2.1-13.8
Baseline DLQI score

Mean (SD) 5.3(5.1)

Range 0-22.0

Abbreviations: BSA, body surface area; DLQI, Dermatology Life Quality Index; PASI, Psoriasis Area Severity Index; PGA, Physician
Global Assessment.
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TABLE 2. Summary of Reported AEs (N=30)

Characteristic No. reported, n (%)
Total No. of AEs 6
No. of treatment-related AEs 2
No. of patients with =1 AE 5(16.7)
No. of patients with =1 treatment-related AE 2(6.7)
No. of patients with any serious AE 0 (0)
No. of patients who discontinued due to any AE 0 (0)
Reported AEs
COVID-19 2 (6.7)
Folliculitis 1(3.9
Infected insect bite 1(3.3)
Worsening of psoriasis (3.3)
Knee arthroplasty 1(3.3)

Abbreviation: AE, adverse event.

or new safety signals with the tapinarof-biologic combina-
tion were observed compared with tapinarof alone.”

Prior studies have found that supplementing a biologic
with topical therapy can reduce the probability of patients
switching to another biologic.'** We previously found
that adding halobetasol propionate—tazarotene lotion'
or calcipotriene/betamethasone dipropionate foam' to a
biologic helped reduce the probability of switching biolog-
ics from 88% to 90% at baseline to 12% to 24% after 12
weeks of combined therapy. Such combinations also could
prevent a less responsive patient from being prescribed a
higher biologic dose.” These are important research find-
ings, as patients—even when not responding well to their
current biologic—are more likely to be tolerating that bio-
logic well, and switching to a new biologic may introduce
new safety or tolerability concerns. Thus, by enhancing the
effect of a biologic with a topical therapy, one can avoid
increasing the dose of the current biologic or switching to
a new biologic, either of which may increase safety and/
or tolerability risks. Switching biologics also has increased
cost implications to the health care system and/or the
patient. When comparing the cost of adding halobetasol
propionate—tazarotene lotion to a biologic compared with
switching to another biologic, the cost was 1.2 to 2.9 times
higher to switch, depending on the biologic, compared
with a smaller incremental cost increase to add a topical to
the current biologic.'® Similar observations were reported
with calcipotriene/betamethasone dipropionate foam plus
a biologic.'” Although we did not evaluate biologic switch-
ing here, we anticipate a similar clinical scenario with a
tapinarof-biologic combination.

Limitations of our study included the open-
label design, lack of a control arm, and the relatively
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small study population; however, for studies investigat-
ing the safety and effectiveness of a treatment in a real-
world setting, these limitations are common and are not
unexpected. Our results also are consistent with the over-
all improvement seen in other studies’** examining the
effects of adding a topical to a biologic. Future research
is warranted to investigate a longer remittive effect and
potential health care system and patient cost savings with-
out having to switch biologics due to lack of effectiveness.

Conclusion

This study demonstrated that adjunctive use of nonsteroi-
dal tapinarof cream 1% may enhance a biologic treatment
effect in patients with moderate to severe plaque psoriasis,
providing an adequate response for many patients who
were not responding well to a biologic alone. Clinical out-
comes improved with the tapinarof-biologic combination,
and a remittive effect was noted 4 weeks after tapinarof
discontinuation without any new safety signals. Adding
tapinarof cream to a biologic also may prevent the need to
switch biologics when patients do not sufficiently respond,
preserving the safety and cost associated with a patient’s
current biologic.
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APPENDIX
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eFIGURE 1. Proportion of patients achieving the National Psoriasis Foundation's TTT status (=1% BSA involvement) at baseline, through the
treatment period, and after discontinuing tapinarof cream 1%. The percentages were calculated based on the number of participants who
followed up at each timepoint. BSA indicates body surface area; T, tapinarof; TTT, treat to target.

7 —
S
fr
c
g 5
[0 5.0
=
S 4-
= 4.1
3 3
i) _ 3.1
=)
3 2. 26
c 2.0
5
s 17

n=30 n=29 n=28 n=25 n=21
0 T T T T T
Baseline 2 4 8 12 16
+T -T
weeks weeks

eFIGURE 2. Mean (SD) values of percentage of body surface area (BSA) involvement at baseline, through the treatment period, and after
discontinuing tapinarof cream 1%. Mean values were calculated based on the number of participants who followed up at each timepoint.
T indicates tapinarof.
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TAPINAROF CREAM FOR PLAQUE PSORIASIS
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eFIGURE 3. Mean (SD) Physician's Global Assessment (PGA) scores at baseline, through the treatment period, and after discontinuing tapinarof
cream 1%. Mean values were calculated based on the number of participants who followed up at each timepoint. T indicates tapinarof.
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eFIGURE 4. Mean (SD) Psoriasis Area and Severity Index (PASI) scores at baseline, through the treatment period, and after discontinuing
tapinarof cream 1%. Mean values were calculated based on the number of participants who followed up at each timepoint. T indicates tapinarof.
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TAPINAROF CREAM FOR PLAQUE PSORIASIS
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eFIGURE 5. Mean (SD) values of Dermatology Life Quality Index (DLQI) scores at baseline, through the treatment period, and after discontinuing
tapinarof cream 1%. Mean values were calculated based on the number of participants who followed up at each timepoint. T indicates tapinarof.
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eFIGURE 6. Mean (SD) values of Worst-Iltch Numeric Rating Scale (WI-NRS) scores at baseline, through the treatment period, and after
discontinuing tapinarof cream 1%. Mean values were calculated based on the number of participants who followed up at each timepoint.

T indicates tapinarof.
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