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Abstract: Plaque-type psoriasis is a chronic immune-mediated inflammatory skin disease of uncertain etiology, significantly
impacting patient well-being. This chronic condition not only contributes to stigmatization and mental health challenges but also
poses an independent risk for cardiovascular and other comorbid diseases. Affecting approximately 60 million people globally,
psoriasis manifests primarily as mild-to-moderate disease in about 80% of cases, where topical therapy is pivotal. The most commonly
used topical antipsoriatic therapy involves a combination of vitamin D3 analog (calcipotriene — Cal) and a synthetic potent
corticosteroid (betamethasone dipropionate — BD). Various formulations of Cal/BD, including ointment, gel (topical suspension),
and aerosol foam, have been approved by the US Food and Drug Administration (FDA). The cream based on the PAD (Polyaphron
Dispersion) technology is another formulation of this combination drug, expanding the therapeutic options for patients with psoriasis.
This article summarizes the most relevant published studies concerning the efficacy and safety of different calcipotriol and
betamethasone formulations treating of plaque-type psoriasis in patients aged 12 or older.
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Introduction

Plaque-type psoriasis is a chronic, immune-mediated, inflammatory skin disease of uncertain etiology with a great impact
on patient’s well-being.! Psoriasis, through lowered self-esteem, feeling of stigmatization, and loneliness, leads to
difficulties in interpersonal relationships and withdrawal from many activities, which negatively affects patients’ quality
of life (QoL). Moreover, psoriasis burdens not only the patient’s mental sphere but also has been identified as an
independent contributor to the cardiovascular risk due to persistent systemic inflammation. The disease has been linked to
various comorbidities, such as arterial hypertension, diabetes, Crohn’s disease, dyslipidemia and cerebrovascular
disease.! Psoriasis affects approximately 60 million individuals worldwide and its prevalence in the adult population
ranges between 0.09% and 11.4% depending of the studied populations.? Approximately 80% of patients with psoriasis
present with mild-to-moderate disease, for which topical therapy is the cornerstone of treatment. Alternative therapeutic
options, particularly in more severe cases, include systemic non-biological treatments, biologics and phototherapy,
depending on the patient’s preferences, the severity of the disease and the success of previous therapies.” However,
access to biological treatment remains challenging due to the high costs associated with this therapy.* In addition, as the
use of systemic medications registered for the treatment of psoriasis, such as methotrexate, cyclosporine, acitretin, or
apremilast, carries the risk of potential side effects and requires regular monitoring, topical therapy is often favored as the
initial therapeutic option.” So far, many patients perceive existing topical treatments as ineffective, uncomfortable, and
time-consuming to apply. Therefore, non-compliance poses a significant obstacle to achieving treatment success. Since
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there is currently no cure of psoriasis, a compelling need exists for ongoing enhancement of topical drug formulations to
achieve both high efficacy and satisfactory user-friendliness.® There are numerous topical treatments for psoriasis,
available in different formulations such as lotions, creams, ointments, gels and foams. The selection of a topical agent
from the wide range of options depends on the course of the disease itself (including the morphological variant and
location of psoriatic lesions) as well as patients’ preferences.” Topical therapies for psoriasis include: topical corticoster-
oids, calcineurin inhibitors (used off-label), vitamin D3 analogues (such as calcitriol, calcipotriol, tacalcitol), tazarotene
and recently approved by the US Food and Drug Administration (FDA): tapinarof (Aryl hydrocarbon receptor, AhR,
agonist) and roflumilast (phosphodiesterase 4, PDE4, inhibitor).”® According to the American, Canadian and European
treatment guidelines, the fixed-dose combination of calcipotriol (Cal), a vitamin D3 analogue, and betamethasone
dipropionate (BD), a potent corticosteroid, are recommended as the initial therapy for mild-to-moderate psoriasis. The
combination of these two substances in a single product enhances disease control due to their potent effects and
minimizes therapy-associated side effects. However, therapeutic success relies not only on the drug’s efficacy but also
on patient adherence. The incorporation of betamethasone and calcipotriol into one formulation simplifies the treatment
regimen, reducing the time required for application, which may enhance patient satisfaction and, consequently, improve
adherence.'® Currently, Cal/BD preparations are available in four distinct formulations: ointment, gel, foam and cream
based on PAD (polyaphron dispersion) technology.'' This article summarizes the most relevant published studies
concerning efficacy and safety of different Cal/BD formulations in the treatment of plaque-type psoriasis in patients
aged 12 or older. Our paper focuses on the most recent and relevant clinical trials and literature. We aimed to summarize
previously published studies and do not include any new clinical data generated by the authors specifically for this paper.

Cal/BD Ointment Formulation

Calcipotriol Ointment

Calcipotriol (Cal), a synthetic analog of vitamin D3, binds to the vitamin D receptor, a ligand-activated transcription
factor found in target cells such as epidermal keratinocytes and lymphocytes.'? It was found out that Cal inhibits cellular
proliferation, which is increased in psoriasis, and stimulates cell differentiation, both in vitro and in patients with
psoriasis. The first formulation of Cal used in the treatment of psoriasis was an ointment with a concentration of 50 pg/g,
applied twice daily. According to published studies, Cal ointment has been shown to reduce the accumulation of
epidermal T-cells and polymorphonuclear leukocytes in psoriatic lesions after a 4-week treatment period. Additionally,
in normal human skin, Cal altered the morphology and reduced the number of Langerhans cells (dendritic skin cells) and
inhibited their capacity to stimulate T-cell proliferation.'® In studies lasting from 4 to 12 week, topical Cal ointment
demonstrated equal or superior efficacy compared to other vitamin D3 analogs, some topical corticosteroids, dithranol
and coal tar. The mean reduction of psoriasis severity scores evaluated by investigators in short term clinical trials
enrolling at least 50 adult patients with chronic psoriasis ranged from 53% to 73% with twice-daily application of Cal

4718 Furthermore, Cal therapy generally provided superior efficacy to twice daily betamethasone

ointment (50 pg/g).
valerate 1 to 1.2 mg/g. Cal ointment administered twice daily for up to 52 weeks in several trials involving over 3000
adult patients with psoriasis, demonstrated a favorable safety profile."* The most common side effects associated with
Cal ointment included mild and transient lesional or perilesional irritations. Symptoms, such as itching, burning, and
stinging, occurred in 12 to 20.1% of patients, while 2 to 4.2% patients with non-scalp psoriasis experienced face and
scalp irritation.'*'® The nature of adverse events (AE) observed in long-term studies was consistent with those identified
in short-term trials, and Cal ointment resulted in a significantly higher incidence (p<0.001) of lesional and perilesional

irritation compared to treatment with betamethasone valerate.'”

Betamethasone Dipropionate

Betamethasone dipropionate (BD) is a potent steroid of class III potency, that exerts its effects by binding to
glucocorticoid receptors in the cell cytoplasm, translocating to the nucleus and inhibiting the transcription of specific
genes. This results in significant anti-inflammatory effect and suppression of cytokines production (including IL-1, IL-6,
IL-8, tumor necrosis factor-a, interferon-y). In psoriasis, it leads to reduction of erythema, oedema, suppression of the
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inflammatory infiltrate and improvement of keratinocyte differentiation.'>** However, the use of potent steroids, such as
betamethasone, can lead to the skin atrophy, which manifests itself as reduced skin thickness and elasticity, purpura and
telangiectasia. Glucocorticoids suppress collagen synthesis in fibroblasts and decrease the level of HA through regulation
of HAS-2 in fibroblasts and keratinocytes, which plays a great role in maintaining epidermal and dermal structure and
skin flexibility.?' A study with healthy volunteers showed that the biological activity of BD in the combined ointment
was similar to that in a single-component ointment with the same concentration of BD.?* BD as a strong glucocorticoid
should be used in the treatment of psoriasis for a relatively short time to minimize the risk of side effects such as skin
thinning. According to studies performed in mice, it was suggested that vitamin D receptor agonists have antagonistic
effects on various molecular and cellular mechanisms underlying glucocorticoid-induced skin atrophy.”> Therefore,
a fixed-dose combination ointment formulation containing 50 ug/g of Cal (as monohydrate) and 0.5 mg/g of betametha-
sone (as dipropionate) [Daivobet; Dovobet] was successfully developed for once-daily application.*

Cal/BD Ointment

The FDA and European Medicines Agency (EMA) approved the use of Cal/BD at concentrations of 0.005%/0.064% and 50
ug/0.5 mg per gram, respectively, in an ointment formulation for the topical treatment of psoriasis in adults aged >18 years in
2006 (USA) and 2010 (Europe). Literature data concerning use of Cal/BD in ointment formulation is extensive and
unequivocally confirms the product’s efficacy and its crucial role in psoriasis treatment. Cal/BD fixed combination was
shown as an effective topical treatment of psoriasis vulgaris with a very low risk of skin atrophy up to a year. Regarding the
effectiveness, the Cal/BD combination was superior in the treatment of psoriasis than the use of these substances separately.”
A review of six Phase III clinical trials, involving 6050 psoriasis patients, was conducted to evaluate the consistency of the
outcomes associated with Cal/BD ointment. The findings revealed that the efficacy of Cal/BD ointment was both higher and
faster than that of its individual components used alone. Significant reductions in the Psoriasis Area and Severity Index (PASI)
were observed within the first week of treatment, and this rapid response was consistent for both once-daily and twice-daily
application regimens.”® A post-hoc meta-analysis encompassing 1534 patients treated with Cal/BD ointment presented
efficacy data from four international multicenter studies. The findings confirmed a significant, rapid, and high efficacy of
Cal/BD in both, mild and severe form of psoriasis. The mean PASI reduction after four weeks was comparable across different
patients groups (with mild and severe form of disease), ranging from 67.2% in mild cases to 71.2% in severe cases.
Additionally, a rapid response was observed, with PASI scores reducing by 38.5% to 41.2% after just one week of
treatment.”” Moreover, a multicenter, prospective, randomized, partly double-blind study, which included 972 patients,
compared the efficacy of different treatment regimens with the two-compound product and Cal ointment.”> According to
this study, the two-compound product demonstrated rapid and significant clinical efficacy in the treatment of psoriasis
vulgaris. Eight weeks of continuous treatment with the two-compound product applied once daily was more effective than
eight weeks of treatment with Cal ointment applied twice daily. Furthermore, two-compound product was found to be better
tolerated, as AEs within lesional or perilesional areas were reported less frequently compared to treatment with Cal alone.”

Cal/BD Gel vs Ointment Formulation

In 2008 FSA and EMA have approved Cal/BD gel, initially, for the treatment of scalp psoriasis in patients aged 18 years and
older. Later, its approval was extended also to other body regions. The conventional treatment regimen recommends once-
daily application of Cal/BD gel on both the body and scalp for up to 8 weeks. Several clinical trials have evaluated the efficacy
and safety of Cal/BD gel for the treatment of psoriasis on the scalp and body.>>*® A comparison of Cal/BD gel versus Cal/BD
ointment in a long-term (52 weeks) real-life observation study was reported by Lambert et al.*® A study was conducted among
328 patients. This research primarily highlighted the easier application of the gel compared to the ointment, and therefore
greater satisfaction with the therapy. The main endpoint was to evaluate the difference in effectiveness between the gel and
ointment formulations after 12 weeks. Effectiveness was assessed based on the proportion of patients whose disease was
classified as mild or very mild according to the Patient’s Global Assessment (PaGA). Secondary endpoints included the
comparison of effectiveness between the gel and ointment at 4 weeks and the number of patients achieving controlled disease
at4 and 12 weeks compared to baseline in both treatment groups. Improvement in psoriasis severity was comparable between
the two groups, with a higher percentage of patients showing “mild/very mild” disease status compared to baseline. For the
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Cal/BD gel group, 60.2% of patients achieved this status at week 52. In the Cal/BD ointment group, 58.8% of patients reached
“mild/very mild” disease status at week 52.*® This study also examined patient adherence; 11.6% at week 12 admitted that
“often” or “always” not using the ointment due to its being too great burden, compared with 0% of the gel-treated patients.
Additionally, more patients reported spending over 5 minutes daily applying the ointment (23.3%) compared to the gel
(11.8%). A total of 66.7% of patients described the application of the gel as “easy”, while among people using the ointment it
was 45.2%. In terms of adherence and treatment satisfaction, patients favored the gel, finding it more convenient, faster to
apply and simple to use. These studies show that the introduction of Cal/BD in the form of a gel has made progress in the
treatment of psoriasis in terms of patient adherence, and thus satisfaction and a better therapeutic effect.?’

Cal/BD Gel Formulation in the Treatment of Scalp Psoriasis

The efficacy and safety of the fixed combination gel for the treatment of scalp psoriasis was assessed in 7 clinical trials,
both as a short-term treatment (8-week) as well as a long-term (52-week) therapy.**° In two 8-week Phase 3 studies on
scalp psoriasis, significantly more patients achieved treatment success, defined as “absent” or “very mild” disease
according to the Investigator’s Global Assessment (IGA) with the fixed combination gel compared to the active control
(71.2% and 68.4%, respectively).***> A pooled analysis of two large phase 3 trials involving 2920 patients revealed that
Cal/BD gel was more effective and faster-acting compared to its individual components and the vehicle alone. Clinical
benefits were evident as early as week 1 and persisted through 8 weeks. At week 1, 30.6% of patients using Cal/BD gel
achieved “absent” or “very mild” disease, compared to 24.1% for BD, 10.0% for Cal, and 6.9% for the vehicle, with this
trend continuing until the study completion.*' A comparison between Cal/BD gel and Cal scalp solution was conducted
in a 4-week Chinese clinical trial.** After four weeks of treatment, a significantly higher proportion of subjects in the
two-compound gel group (87.5%) achieved controlled disease compared to 50.8% in the Cal group. A post hoc analysis
revealed that significant improvement with the two-compound gel was noticeable as early as week 1. At that time, 40.8%
of subjects using the two-compound gel achieved controlled disease, compared to just 2.4% of those using Cal scalp
solution. Moreover, the mean TSS (redness, thickness, scaliness) on the scalp showed greater and faster improvement
with the two-compound gel compared to the Cal scalp solution.*? Another study (12 week) on 885 patients by Saraceno
et al*® on Cal/BD gel in adults showed that maintenance therapy with twice-weekly applications was more effective and
resulted in a lower relapse rate compared to on-demand treatment. Cal/BD gel was also characterized by a favorable
safety profile.>® Reports on the greater effectiveness of proactive therapy were also confirmed in another phase 3 clinical
trial involving 650 patients.*’ The primary endpoint was the time to the first relapse. Patients in the proactive treatment
group on average experienced an additional 41 days of remission over 52 weeks compared to the control on demand
group. The two-compound gel had significantly lower overall AE rates compared to other treatments. However, the
reduction in skin-specific AE rates was not statistically significant.*> The systematic review by Guenther reports no
changes in serum calcium levels, skin atrophy, or the development of striae in any of the six reviewed trials, which
included 4494 patients with scalp psoriasis.** To sum up, the two-compound gel has shown superior efficacy in various
studies compared to the vehicle, its individual components, and Cal scalp solution.

Cal/BD Foam

The Cal/BD 0.005%/0.064% foam is a relatively newly approved treatment for plaque psoriasis. It was approved by the
FDA in 2015 and by the EMA in 2016.*° Due to its properties, the foam allows for better penetration through the skin,
which guarantees its greater bioavailability and, therefore, better clinical effect. Its mechanism of action is based on
dimethyl ether (DME), which is the solvent for the vehicle base. When applied to the skin, DME evaporates and delivers
both active ingredients to the skin as a supersaturated solution without crystal formation. Imaging studies demonstrated
that Cal and BD crystals (which limit skin penetration) are absent for at least 26 h after application, which ensures better
permeability, leading to superior clinical efficacy.*® Cal/BD foam has been evaluated in several studies as the treatment of
psoriasis. The efficacy of Cal/BD foam was compared to the Cal/BD gel in the PSO-ABLE phase 3 trial. In this 12-week
study, 463 patients with mild to severe psoriasis were randomized to receive Cal/BD foam, Cal/BD gel, foam vehicle and
gel vehicle (allocated in the proportion 4:4:1:1, respectively). The primary end point concerned the proportion of patients
with a >2 grade improvement in the Physician’s Global Assessment (PGA), at week 4 for those using Cal/BD foam and
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at week 8 for those using Cal/BD gel, following the treatment duration guidelines of the US FDA and EMA. By week 4,
Cal/BD foam showed significantly higher treatment success rate (38% vs 22%; p<0.001) compared to Cal/BD gel at
week 8. The secondary endpoints were the proportion of patients achieving at least 75% reduction in the modified PASI
(mPASI75) and the duration required to reach treatment success. Secondary endpoints revealed a significantly larger
decrease of mPASI in patients using Cal/BD foam at week 4, compared to those using Cal/BD gel at week 8 (2.18 vs
2.77). The mean percentage reduction in mPASI from baseline to week 12 was 63.8440.7% with Cal/BD aerosol foam
and 50.8455.2% with Cal/BD gel. Treatment success rates were higher for foam compared with gel at all evaluated time
points (weeks 1, 2, 4, 8 and 12) (p=0.0089), including sub-group of patients with more severe disease manifestations.*’
Another phase 3 clinical trial also evaluated the impact of foam and gel formulations on the quality of life. In
a prospective multicenter study PSO-INSIGHTFUL the authors compared the effects of a foam containing Cal with
those of a gel containing the same active ingredient. Cal/BE foam was used once daily for 7 days and then was
substituted by the gel or the opposite. Patients assessed the foam product markedly higher for “feeling soothing” and
“providing immediate relief” upon application (p<0.001 for both), compared to their current topical therapy.*® These
results are consistent with previous research concerning preferences for foams and solutions over other formulations
among psoriatic patients.*” Furthermore, there have also been conducted studies comparing the effectiveness of Cal/BD
foam with other psoriasis therapies, including systemic ones. In one study, a matching adjusted indirect comparison
(MAIC) was conducted to compare the efficacy of Cal/DB in the treatment of psoriasis with systemic non-biological
treatment. The statistical approach outlined by Signorovitch et al included 749 individuals treated with Cal/BD foam
from four randomized clinical.’® These participants were aligned with summarized data from another study including:
148 patients treated with apremilast in the UNVEIL trial, 218 patients treated with methotrexate, 41 patients treated with
acitretin and 115 patients treated with fumaric acid esters (FAE). According to results, Cal/BD foam provided
a comparable results to FAE and enhanced effectiveness compared to apremilast, methotrexate, or acitretin.>”

PAD Technology - Cal/BD Cream

The PAD technology enhances the stability of Cal and BD in an aqueous cream by forming a multimolecular shell
structure. It also increases the penetration of both active ingredients into the epidermis and dermis. Additionally, this
technology improves cosmetic acceptability and provides desirable sensory properties for a topical psoriasis treatment.>!
In order to assess the diffusion/penetration of Cal/BD through the epidermis and dermis, two studies (one in vivo and one
in vitro) have been conducted. In both studies, Cal/BD PAD cream was compared with Cal/BD gel. The in vitro cell
analysis showed, that the cumulative amount of BD that permeated the epidermis was significantly higher for the Cal/
BDP cream compared to the Cal/BD gel at all observed time points. Furthermore, at 1, 2, 4, and 8 hours post-application,
the amount of BD recovered was consistently greater following the application of Cal/BD cream than after Cal/BD gel
application, as measured using the in vivo tape stripping method. In an in vivo study with 10 healthy female participants,
the Cal/BD PAD-cream consistently demonstrated superior delivery of BD to both the upper (stratum corneum) and
lower (epidermis) skin layers compared to the CAL/BD gel.>> Moreover, two phase 3 trials with the Cal/BD PAD-cream:
MC2-01-C2, NCT03308799 and MC2-01-C7, NCT03802344 have been conducted. Patients with mild-to-moderate
psoriasis were randomly distributed in a 3:1:3 ratio to receive either the Cal/BD PAD-cream, the PAD-cream vehicle,
or the Cal/BD gel once daily over a period of 8 weeks. Both studies were characterized by similar design, however their
primary endpoints were different. In the US trial (MC2-01-C2), the primary endpoint was focused on the proportion of
patients in each treatment group achieving treatment success according to the PGA by Week 8. Conversely, the primary
endpoint for the European trial (MC2-01-C7) was the percentage change in the mPASI from baseline at Week 8. PGA
treatment success was achieved in both phase 3 clinical trials. A significantly higher percentage of patients using the Cal/
BD PAD-cream reached PGA treatment success at Week 8 compared to those using the Cal/BD gel, with 43.2% versus
31.9% respectively (p<0.001). By Week 1, a significantly greater number of patients in the Cal/BD PAD-cream group
compared to the PAD-cream vehicle group had achieved various measures of treatment success. These included PGA
treatment success (3.6% vs 0.0%; p<0.0001), PGA controlled disease (7.8% vs 1.3%; p<0.0001), and a >1-grade
improvement in PGA (36.0% vs 12.6%; p<0.0001. Additionally, in one study (MC2-01-C7) 50.8% of patients in the
Cal/BD PAD-cream group achieved PGA treatment success on the scalp, compared to 9.3% in the PAD-cream vehicle
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group (p=0.0001). In the US trial (MC2-01-C2), the improvement of itch was assessed using an 11-point Numeric Rating
Scale (NRS). An improvement of 4 points or more on this scale was considered clinically meaningful. Already by Week
1, a higher percentage of patients in the Cal/BD PAD-cream group achieved a >4-point improvement in itch compared to
those in the Cal/BD gel group (44.0% vs 36.9%; p=0.024).>*>> One of the studies also compared the Cal/BD foam
preparation to PAD-cream through an anchored MAIC analysis (type of robust indirect comparison). No significant
differences were observed in PGA success, mPASI75, or DLQI scores between Cal/BD PAD-cream and Cal/BD foam
following their recommended treatment periods of 8 weeks for the cream and 4 weeks for the foam. According to the
participants, Cal/BD was characterized as “easily incorporated into daily routine” and therefore has achieved greater
results in terms of treatment satisfaction in comparison with Cal/BD foam.’® To sum up, Cal/BD cream represents an
effective drug based on PAD technology, which is characterized by high effectiveness and, thanks to its formula,
increased patient adherence. However, it demands further investigation.

Studies Among Adolescents Aged 12-17 Years

In Europe, the prevalence of psoriasis among adolescents ranges from 1.2% to 2.0%, showing a roughly linear increase
throughout adolescence. As teenage psoriasis has a huge impact on the quality of life, appropriate treatment is crucial.
However, the limited number of clinical trials focusing on pediatric psoriasis and the absence of standardized guidelines
significantly hinder effective treatment.’” As for the preparations approved for use in the pediatric population (patients
between 12 and 17 years old), the Cal/BD gel was licensed for the treatment of scalp psoriasis in 2014 and for body psoriasis
in 2019.°®>° To date, two open-label trials have been conducted to assess the efficacy and safety of Cal/BD gel in
adolescents aged 12—17 years. Both studies confirmed the effectiveness of Cal/BD in gel form. The first conducted study
was an 8-week-open-label trial (n=78). At week 8, 66 patients (85%) achieved an IGA score of 1 or 2, indicating significant
improvement. The mean Total Symptom Score (TSS) showed an 80% reduction from baseline to the end of treatment.
Regarding the assessed safety of Cal/BD, 37 patients (35%) reported at least one AE. However, side effects were
predominantly mild or moderate. Notably, there were no reports of serious AEs or hypercalcemia. In a second 8-week open-
label trial involving adolescents with scalp psoriasis, 55% (17 patients) achieved treatment success by week 8, defined as an
IGA score of 1 or 2. Moreover, the mean TSS improved from 6.9 at baseline to 2.9 at the end of treatment. 52% patients (16)
experienced at least one AE, but none of these were classified as serious. In both trials, no serious AEs were reported. In the
US trial, 70% of AEs (14 out of 16) were mild, while in the multinational trial, 52% of AEs (33 out of 64) were classified as
mild. The most common AEs in the US trial, each occurring in at least 4% of patients, included cough (3 patients),
oropharyngeal pain (3 patients), nasopharyngitis (2 patients), and upper respiratory tract infection (2 patients). In the
multinational trial, the most frequently reported AEs were headache (4 patients), pharyngitis (4 patients), upper respiratory
tract infection (4 patients), and decreased urine calcium (3 patients).®*®" Cal/BD in foam form was approved for use in
children over 12 years of age in 2019. The safety and effectiveness of Cal/BD in the form of foam applied once a day for
<4 weeks was examined in a Phase 2, open-label, study (NCT02387853) in adolescent patients (12 to <18 years) with at
least mild psoriasis. The study group ultimately included 106 people, including 34 patients with more severe psoriasis
assigned to the HPA-axis cohort, in which assessment of HPA-axis function post-ACTH challenge was also a secondary
endpoint. The primary endpoints were the occurrence of treatment-emergent adverse events (TEAEs) and the change in
albumin-corrected serum calcium levels from baseline to week four. In the treatment group (n=106), 32 TEAEs were
reported in 22 patients, which constituted 20.8% of patients. All TEAEs were mild, except two of moderate severity:
erythema and myopia. The most frequent TEAEs were upper respiratory tract infection, reported in 8 patients (7.5%),
nasopharyngitis, reported in 4 patients (3.8%), and acne, reported in 2 patients (1.9%). In the HPA-axis cohort, no change in
the urinary calcium-to-creatinine ratio was observed, and the responses to the adrenocorticotropic hormone (ACTH)
challenge did not indicate any disruption of the HPA axis. Cal/BD in the form of foam turned out to be an effective
preparation in psoriasis in adolescents, At week 4 (W4), 71.8% of patients achieved treatment success on the body, and
75.7% achieved treatment success on the scalp, according to the PGA. Mean PASI decreased by 82.0% vs baseline at Week
4. However, this study contains several limitations. First of all, the 4-week observation period for perturbations of calcium
homoeostasis or HPA-axis may be too short. Moreover, the lack of a control group may make it difficult to assess the
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efficacy and safety of the drug in adolescents. Additional studies are necessary to determine the maximum tolerated dose in
adolescent psoriasis patients and to evaluate the safety for those with severe disease by PGA.

Safety

Safety of Cal/BP fixed combination has been assessed in multiple studies. As for the AEs associated with the use of
topical vitamin D analogues, the milder ones include pruritus, erythema and itching, while the more severe ones
incorporate allergic contact dermatitis and hypercalcemia.®® Topical glucocorticoid therapy has been associated with
skin atrophy, telangiectasia, folliculitis and acneiform dermatitis, and to a lesser extent with more serious AEs such as
Cushing syndrome, HPA axis suppression, immunosuppression, and hyperglycemia.®* According to the findings from
selected studies, the combined use of Cal/BP is considered better tolerated than using Cal. It seems that Cal may
prevent the skin atrophy, which is a significant complication of long-term glucocorticoid therapy. A study, which was
conducted on ex vivo pig and human skin after topical application of the calcipotriol/betamethasone fixed-combination
product, showed that Cal mitigates the suppression of collagen I synthesis caused by betamethasone. Moreover, Cal
can reverse the reduction in hyaluronic acid (HA) synthesis in keratinocytes caused by BP and prevent betamethasone-
induced epidermal thinning in minipigs when treated with the Cal/BP gel.®® Furthermore, a systematic review
involving more than 11,000 patients from clinical trials confirmed the short- and long-term tolerability of the dual-
compound formulation. The most common AEs were local skin reactions, such as itching. These occurred less
frequently compared to other products, a result attributed to the inclusion of a potent steroid in the formulation.®®
The fixed-combination therapy was found to be better tolerated than either Cal alone or when alternated with Cal in
4-week cycles. Long-term side effects of corticosteroid use were reported in 22 patients. AEs with an incidence greater
than 1% included skin atrophy, affecting 7 patients, and folliculitis, affecting 4 patients.®” In the Phase 3, a multicenter,
double- blind, vehicle-controlled 4-week study, the primary objective was to compare the efficacy and safety of Cal/
BD foam with aerosol foam vehicle in psoriatic patients. In total, 78 AEs were reported during the trial with similar
incidence between treatment group: 15.8% in the Cal/BD group (51 patients) and 11.7% in the vehicle group (12
patients). Most noted events were mild or moderate in severity. The most common AEs were nasopharyngitis, which
occurred in six patients (1.9%), all in Cal/BD aerosol foam group) and application-site pain, noted by three patients
(0,9%) in the Cal/ BD group and two patients (1,9~%) in the vehicle group. Cal/BD was well tolerated, with only
a few local reactions reported such as burning (Cal/BD, seven patients [2.2%]; vehicle, four patients [4.0%]) and
erythema (Cal/BD, six patients [1.9%]; vehicle, two patients [2.0%]). There were no clinically significant alterations in
the average albumin-corrected serum calcium levels or the urinary calcium ratio in either of the treatment groups. Five
severe AES were reported only in Cal/ BD aerosol foam group and two of these events were noted as serious (bipolar
disorder and substance-induced psychotic disorder).’® Similar safety data have been reported in studies using Cal/BD

as an ointment,'* gel,*” and more recently cream.'*”°

Summary

Combining vitamin D3 analogs with potent corticosteroids enhances the clinical response and increases the overall
efficacy of the treatment (Table 1). The synergistic effects and complementary mechanisms of action of combining
treatments improve tolerability and ultimately lead to better patient adherence. Moreover, many studies have proven
the safety of the combination of Cal/BP, which can also be successfully used in children over 12 years of age.
Studies have confirmed that the combination of these two substances prevents skin atrophy caused by long-term use
of steroids and long-term use did not indicate a disruption of the HPA axis. Randomized clinical trials have shown
that a fixed combination of Cal and BP used in the form of foam and gel are characterized by high effectiveness,
and through ease of application and convenient formulation they contribute to greater patient adherence and,
therefore, better therapeutic effects. Taking into account the effectiveness of these two substances in the treatment
of psoriasis and their high safety profile, Cal/BD combination remains a valuable treatment in mild and moderate

psoriasis.
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Table | Most Relevant Clinical Trials Concerning Different Calcipotriol and Betamethasone Dipropionate (Cal/BD) Formulations

Author (year) N Study design Duration | Treatment Study outcomes
Guenther et al* 828 Randomized, double-blind, vehicle- 4 weeks I) Combined ointment formulation Cal/BD | PASI reduction in Cal/BD (68.6% once daily, 73.8% twice daily) was
(2002) controlled study once daily higher vs the twice daily calcipotriol group (58.8%) and the vehicle
2) Combined ointment formulation Cal/BD | group (26.6%).
twice daily
3) Calcipotriol ointment twice daily 4)
Vehicle ointment twice daily
Kragballe et al®” 634 A 52-week randomized safety study of | 52 weeks 1) Cal/BD ointment Adverse drug reactions (ADRs) occurred in 45 (21.7%) patients in
(2006) a Cal/BD two-compound product in 2) Cal/BD ointment (52 weeks) followed by | Cal/BD group, 63 (29.6%) in the alternating group, and 78 (37.9%) in
the treatment of psoriasis vulgaris Cal ointment (4 weeks) — alternating group | the Cal group.
3) Cal/BD ointment (4 weeks) followed by
Cal ointment (48 weeks)
Jemec et al** 541 Multicenter; randomized, double-blind | 8 week 1) Cal/BD gel More patients achieved “absent” or “very mild” disease at week 8
(2008) study (scalp psoriasis) 2) Cal gel with Cal/BD gel (71.2%) compared with BD gel (64.0%, p=0.011),
3) BD gel Cal gel (36.8%, p<0.0001), or the vehicle (22.8%, p<0.0001)
4) Vehicle gel
Kragballe et al*’ 312 International, multicenter, prospective, | 8 week 1) Cal/BD gel The proportion of patients with “clear” or “minimal” disease at
(2009) randomized, investigator-blind, two- 2) Cal solution week 8 was significantly greater in the Cal/BD scalp gel group
arm, parallel-group study (scalp (68.6%) vs the Cal scalp solution group (31.4%; p<0.001).
psoriasis)
Fleming et al*® Randomized, double-blind, active and | 8 weeks PASI percentage change at week 4 and 8
(2010) 162 | vehicle controlled 1) Fixed combination gel —48.1 and —55.3
83 2) Betamethasone dipropionate gel —40.9 and —49.8
79 3) Calcipotriol gel —32.7 and —41.2
40 4) Gel vehicle - 169and —I11.9
Langley et al®' Randomized, investigator-blind, active | 8 weeks PASI percentage change at week 4 and 8
(2011) 183 and vehicle controlled 1) Fixed combination gel —53.1 and -57.0
184 2) Tacalcitol ointment —37.3 and —41.9
91 3) Gel vehicle - 133 and -17.9
Menter et al*? Phase IlIRandomized, double-blind, 8 weeks PASI percentage change at week 4 and 8
(2013) 482 | active and vehicle controlled 1) Fixed combination gel —46.4 and —55.8
479 2) Betamethasone dipropionate gel —42.7 and —48.6
96 3) Calcipotriol gel —322and —43.6
95 4) Gel vehicle —17.4 and —20.9
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Lambert et al*? 6789 | Interim results 52-week I) Cal/BD ointment No significant difference in the proportion of patients with
(2014) 2) Cal/BD gel controlled disease in the gel vs ointment group at week 2.
Saraceno et al*® 885 National, multicenter, randomized trial I) maintenance of two applications per At weeks 8 and 12, group | demonstrated a higher clinical response
(2014) week 2) on-demand therapy compared with group B (p < 0.05).
Gooderham et al®® | 78 Phase Il, multicentre, single-arm, open- | 8 weeks Application once-daily Cal/BD gel to the IGA “clear” or “almost clear” at the end of treatment in 85% of
(2014) label, 8-week trial, patients aged 12—17 scalp for up to 8 weeks. patients.Twenty-seven patients (35%) reported 64 AEs.No clinically
years relevant increases in albumin-corrected serum calcium, 24 h urinary
calcium excretion or urinary calcium-to-creatinine ratio.
Reich et al*’ 1803 | Phase 4, multicentre, prospective, 8 weeks Cal/BD gel once a day PGA at 8 weeks: 36.5% of patients were “almost clear” or “clear”.
(2015) randomized, controlled, parallel-
group, open-label clinical trial
Leonardi et al®® 426 Phase Ill, multicentre doubleblind, 4 weeks 1) Cal/BD aerosol foam At week 4, significantly more patients
(2015) randomized 2) Aerosol foam vehicle once daily using Cal/BD foam
achieved treatment
success versus vehicle (53.3 versus 4.8%; OR 30.3; p<0.001)
Eichenfield et al®' 31 Phase I, multicenter, open-label, 8 weeks Application once-daily Cal/BD gel to the The mean TSS improved from 6.9 at baseline to 2.9 at the end of
(2015) single-arm, scalp for up to 8 weeks. treatment (59% improvement)
Lebwohl et al”' 302 Phase I, randomized, double-blind, 4 weeks 1) Cal/BD foam (n=100) vs Treatment success: 45% vs 31% (BD foam; p=0.047) and 15% (Cal
(2016) multicenter 2) Cal (n=101) foam; p<0.001)
3) BD foam (n=101I)
Koo et al’%(2016) 376 Phase I, multicenter, investigator- 4 week 1) Cal/BD aerosol foam At week 4, significantly more patients using Cal/BD aerosol foam
blinded study 2) Cal/BD ointment, achieved treatment success (54.6% versus 43.0% [ointment];
3) aerosol foam vehicle p=0.025)
4) ointment vehicle
Paul et al*’ (2017) | 85 Phase Ill randomized, parallel-group, 12 weeks 1) Cal/BD aerosol foam Percentage of patients achieving PASI75 at week 4
188 investigator-blinded 2) Cal/BD gel 52.1%
24.3%
Hong et al*® 213 Phase lllb, prospective, multicentre, 2 weeks Once-daily Cal/BD foam for | week, Based on the Subject’s Preference Assessment, 50% of patients

(2017)

open-label, randomized, two-arm

crossover study

followed by Cal/BD gel for | week, or vice

versa.

preferred Cal/BD foam and 50% preferred Cal/BD gel.

(Continued)
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Table | (Continued).

Author (year) N Study design Duration | Treatment Study outcomes
Queille —Roussel 35 Phase lla, singlecenter, investigato 6 days 1) Cal/BD foam Mean change in total skin thickness from baseline to the end of
etal” (2017) r-blinded, within patient controlled, per week, | 2) BVmedicated plaster treatment. Cal/BD group —1.0 mm, vs BV-medicated plaster
randomized for a total —0.6 mm (difference —0.4 mm; 95% Cl —0.5 to —0.3;
of 28 days p<0.001)
Pinter et al”* 490 | Phase 3, multicentre, randomized, 8 weeks 1) Cal/BD cream The percentage mean change from baseline to Week 8 in mPASI for
(2023) investigator-blind, active and vehicle- 2) Cal/BD gel CAL/BDP PAD-cream (67.5%) was superior compared to PAD-
controlled 3) Cal/BD vehicle cream cream vehicle (11.7%; p<0.0001) and non-inferior to CAL/BDP gel
(63.5%).
Stein Gold et al” 796 Phase 3, multicenter, randomized, 8 weeks 1)Cal/BD cream The proportion of patients achieving PGA treatment success after
(2021) investigator-blind, active, and vehicle- 2)Cal/BD topical solution 8 weeks was statistically significantly greater for CAL/BDP cream
controlled trial 3)Cream vehicle (37.4%) compared to CAL/BDP TS (22.8%, p<0.0001), and vehicle
(3.7%, p<0.0001).
Guenther et al’® 521 Phase 3, randomized, double-blind 52 weeks | 1)Cal/BD foam Fixed-dose combination Cal/BD foam used for long-term
(2022) study 2)Foam vehicle management of psoriasis significantly reduces psoriasis-related work

productivity and activity impairment
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