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1. EXECUTIVE SUMMARY

This 505 (b) (1) original New Drug Application (NDA) provides data in support of
Tradename (calcitriol) ointment 3 pg/g, for use in the twice-daily topical treatment of
chronic plaque type psoriasis. Psoriasis is one of the most common chronic dermatoses in
the world, with chronic plaque psoriasis (Psoriasis vulgaris) accounting for 65 to 85% of
cases.

Topical agents are the mostly commonly used therapies for psoriasis and vitamin D
analogs are currcatly used as first line therapy in the treatment of chronic plaque

" psoriasis. Amongst the vitamin D analogs, calcitriol (la-25-dihydroxyvitamin Ds) is the
naturally occurring and biologically active metabolite of vitamin Ds. Calcitriol inhibits
the proliferation and stimulates differentiation of keratinocytes. It inhibits the
proliferation of T -cells and nommalizes the production of various inflammation factors.
For these reasons, calcitriol was expected to be an effective drug in the topical treatment
of psoriasis.

Oral calcitriol has been marketed in Europe since 1979 and in the United States since
1982 for renal osteodystrophy. Topical calcitriol ointment 3 pg/g was initially developed
by Solvay and registered in several European countries. In 1996, the product was
acquired by Galderma. To date, Tradename ointment 3 pg/g is approved in 39 countries
and marketed in 25 countries worldwide.

Clinical pharmacology studies with calcitriol ointment characterized the potential of
biological effects secondary to systemic exposure and its bioavailability. The clinical
pharmacology of Tradename ointiment has been evaluated in cleven studies that include 6
pivotal [1 PK/PD (study RD.03.SRE.40005), I genomic (study #2853) and 4 clinical
phase 3 (Efficacy and safety studies RD.06.SRE.18053 and RD.06.SRE.18054, long
term safety study RD.03.SRE.2663, and Body Surface Area Escalation Study
RD.03.SRE.2635)] studics and 5 pilot studies ”

——————ind 3 radio-labeled bioavailability studies (studies H.141.605, H.141.6002,
and H.141.6003). The pivotal PK/PD study, genomic study, and the clinical
pharmacology aspects of the four Phase 3 clinical studies have been reviewed in detail.
The pilot studies were not reviewed in detail as the studies were conducted 15 years ago
and not with the final-to-be-marketed formulation. In addition, the information obtained
from the three radio-labeled studies did not add any new information over what is already
kmabm&cdisposiﬁmofulci&iolﬁmh&m&iminﬂu!m

T‘hMPK/PDMy(RD.%SREM)WMMW sonditic
demonstrated that there was an increase in the mean calcitriol plasms concentrations

upon twice-deily application of 3 maximum dose of calcitriol 3 pg/g ointment (30 g
daily) for 21 days in subjects with chronic plaque psoriasis. The geometric mean values
of Cruax incroused by approximately 36% and the mean value of AUC(.1n,) increased by
44% over buseline.
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Based on the data submitted in the maximal usage study just described and the pivotal
studies, there was no correlation between PK parameters (AUC, Cypyqy, and trough
Concentrations) and PD parameters (serum albumin adjusted calcium, serum phosph
unnaryealcmandmwypbosplwm).ﬂowwer,duewthehmmofﬂmsmdyas
to when labs were collected, one can not rule out that the pharmacodynamic aspects may
* have occurred at a later time for patients with high calcitriol levels.

.1. Recommendation:

The Office of Clinical Pharmacology has reviewed NDA 22-087 dated December 27,
2007. The submission is acceptable from clinical pharmacology perspective provided the
sponsor accepts the OCP labeling recommendations.

" Primary Reviewer: Tapash K. Ghosh, Ph.D.

Division of Clinical Pharmacology 3
Team Leader: LyduVehzquhumD
’ Div. of Clinical Pharm gy 3

The OCP briefing was held on August 29, 2008 and the members present were Ritesh
Jain, Immo Zdrojewski, Ping Ji, Lucun Bi, Ting-Eng Ong, Michael Pacanowski,
Abimbola Adebowale, Patricia Brown, Jill Lindstrom, Milena Lolich, Lydia Velazquez,
Hae-Young Ahn, Sylvana Borges, and Tapash Ghosh

CC list: HFD-540: NDA 22-087; HFD-880 (Lydia Velazquez, Hae-Young Ahn, Tapash Ghosh); CDER
Central Document Room




1.2, Phase IV commitments: None

1.3. Summary of Important Clinical Pharmacology Findings

Clinical phgy sméies with calcitriol ointment characterized the potential of
biological effects sa to systemic exposure and its bioavailability. The following
section describes the cltmeal pharmacology findings from different studies submitted
under this NDA.

1. The pivotal PK/PD study “Pharmacokinetics and Pharmacodynamics of Calcitriol
Sollowing twice duily application of Calcitriol 3 ugf oimiment for 3 weeks under

conditions of maximal exposure in subjects with psoriasis (RD.03.SRE.40005)” was a
multi-center, open label study designed to determine the PK and PD of calcitriol 3
1g/g ointment formulation. Twenty-three (23) male and female subjects, 18 years of
age or older, suffering from chronic, plaque psoriasis with at least 25% of body
surface area (BSA) involvement were enrolled in the study at four study centers.
There was an increase in the mean calcitriol plasma concentrations upon twice-daily
application of a maximum dose of calcitriol 3 pg/g ointment (30 g daily) for 21 days
in subjects with chronic plaque psoriasis. The geometric mean values of Cpge
increased by approximately 36% and the mean value of AUC (o increased by 44%
over baseline.

There was no correlation between PK parameters (AUC and Cpe) and PD parameters
(serum albumin adjusted calcium, serum phosphorus, urinary calcium and urinary
phosphorus). However, due to the limitations of the study as to when labs were collected,
one can not rule out that the pharmacodynamic aspects may have occurred at a different
ﬁmeforpcﬁentswi&hiﬁca‘leiuiolkvels.

2,

ditional calcitriol plasma levels were obtained from the following clinical studies
eonductedbyﬂleSpamr .

2 Pivotsl Phase 3 clinical studies RD.06.SRE.18053 and RD.06.SRE. 18054,
1 Long term safoty study RD.03.SRE.2663, and
1 Body Surfisce Area Escalation Study RD.03.SRE.2635.

Calcitriol plasma levels were determined from selected patients in these studies.
About 39% (62/158) of these patients from all four above mentioned studies had
ahhmlphmcleuk>6op¢ml(nmmdmw 15 to 60 pg/ml). Two petients
represonting 1.3% (2/158) from the two Phase 3 trials (studies 18053 and 18054)
who had high plasma calcitriol levels also had higher serum and urinary calcium
levels.

Also three out of 28 patients (10.7%) whose calcitriol plasma levels were
measured in the long term safety study (study 2663) were diagnosed with kidnoy
stones.



The body surface area (BSA) escalation study (2635) resulted in increases of
calcitriol plasma levels with greater BSA drug application involvement.

3.” A genomic study (Study Report # 2853 entitled “Analysis of epidermal gene
expression after 24, 48 and 72 hours of treatment with calcitriol 3 pg/g applied under
occlusion™) was conducted with the objective of determining the differential effect on
gene expression of calcitriol 3 pg/g ointment in comparison to its vehicle and a non
treated site. The pharmacogenomic reviewer recommends that no information from -
the study results be included in the product label as the failure in the amplification of
the CYP24 gene, the inconsistency in the CYP24 gene expression time course shown
in the agarose gel electrophoresis and the reported absence of gene expression
modulation by calcitriol reflect limitations in the anaylical procedures.

4. 1
hi4)

5. The sponsor conducted three radio-labeled bioavailability studies (H.141.605,
H.141.6002, and H.141.6003) that were conducted more than 15 years ago and not
radio-labeled studies did not add any new information over what is already known

Appears This Way
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2. QBR
2.1. General Attributes

2.1.1. What are the chemical and physical-chemical properties oftlicdug
: substance?

Trade name: Tradename
Generic name. Calcitriol ointment 3 ug /g
Chemical name: (la, 38, 5Z, TE)-9, 10-secocholesta-5,7 10(19)- triene-1, 3, 25-triol

Molecular formula/ molecular weight: CyHuOs

Pt is e composiion of the to-bewarketed formulation?

Calcitriol ointment 3 g /g is a translucent ointment containing 3 ug /g (0.0003% w/w) of

calcitriol for the topical trestment of peoriasis. It is packaged in aluminum tubes —
— ——— ~— slosed with T L. SCreW caps. N

Tube sizes proposed for marketing ace — -~ -, 100 g; & Sg size is intended for samples. b(4;

Table 1 provides a list of all compenents, their percentage w/w in calcitriol cintment

3 pg /g and their quality standards:

Table 1: Caleltriol Glatment 3 ng/g Formulation




Vewnk L 2l ~|upn

 cpean Pravesepia .0 (MR SoR Pusale)  miited est and s for consiotncy b(4)

2.12. What is the proposed mechanism of drug action and therapeutic indication?

Caleitriol interacts with the nuclear vitamin D receptor (VDR) and modulates
transcription through binding of VDR to specific vitamin D response clements in the

promoter of target genes, resulting in the inhibition of proliferation of keratinocytes and
T-cells, the inhibition of the production of inflammatory factors such as interleukins and

interferons and the stimulation of differentiation of epidermal keratinocytes.
Tradename ointment is indicated for the topical treatment of plaque-type psoriasis.

2.2.1. How was the dose/duration selected for Tradename (Caicitriol) Ointment (3
Hy?

The sponsor conducted two studies for this purpose. However, they were conducted more

than 15 years ago by ——_not using the final-to-be-marketed-formulation. The final-to-

be-marketed formulation contains additional ingredients. Topical caleitriol ointment 3 b

ug/g was initially developed bv — - and registered in several European countries. In = 0(4)
1996, the product was acquired by Galderma. To date, Tradename cintment 3 ug/g is

approved in 39 countries and marketed in 25 countries worldwide. According to the

sponsor, the selection of the 3 ug/g calcitriol as the fina! concentration to be applied

twice daily was made based on the applicant's objective to ———— b(@)
—————— T " and on their experience with the already

marketed product.

2.22. What are the design features and outcomes of the pivotal clinical trinls?

The applicant collected the important efficacy and safety information in the following
studies:

Two Phase 3 pivotal multi-center, randomized, double-blind, vehicle-controlied, paralicl-
group comparisons clinical trials (Studies 18053 and 18054). Efficacy and safety of twice



daily application of calcitriol 3ug/g ointment and its vehicle, in the treatment of chronic
plague psoriasis were evaluated in qualified subjects who were randomized in a 1: 1 ratio
to receive calcitriol ointment 3pg/g or its vehicle.

Patients were treated twice daily for 8 weeks with Tradename (calcitriol) Ointment or
vehicle ointment. Efficacy was seen as early as two weeks in treating mild to moderate
psoriasis. At end of treatment (Week 8) success rate was 34.4% and 33.3% in the
Tradename Ointment groups and 22.5% and 12.3% in the vehicle groups in Study 1 and
Study 2, respectively (p=0.005 and p=0.001 in Study 1 and Study 2, respectively). There
were laboratory test abnormalities that included laboratory values outside reference range
in these two vehicle controlied studies. The incidence of out-of-range abnormalities in the
Tradename Ointment and vehicle groups were the same (4.5%). (Placse refer to the
Clinical and the Biostatistica! reviews for details)

2.2.3. What is the basis for selecting the response endpoints and how are they
measured in clinical pharmacology and clinical studies?

Calcitriol is a naturally occurring Vitamin D analog, the active hormone exerting Vitamin
D activity. Endogenous calcitriol facilitates the availability of calcium and phosphate for
mbonemdmmmpuvmofhypoedmumdhypophosplmmu,

i i esorption as well as intestinal and renal tubular calcium
abmpﬂonofcﬂexmwﬂmwcmhomstaulsmnm Parathyroid hormone
(PTH) mediates cakitriol’s effects on bone and kidney. Based on 2 feedback loop, excess
calcitriol would be expected to potentially increase calcium and phosphorus levels and
suppress PTH levels and thereby disturb calcium homeostasis. Therefore, serum calcium
and phosphorus levels, and urinary calcium and phosphorus levels were used as ‘
pharmacodynamic endpeints in the clinical pharmacology studies.

The increase in calcium can combine with phosphate ions, eventually forming deposits of
cakium phosphate (stones) in blood vessels and in the kidneys which is a safety concem.
In the pivotal Phase 3 clinical studies, the primary efficacy variable was success rate at
Endpoint for the intent-to-treat population. Success was defined as a subject with a
Global Severity Score of 0 (clear) or 1 (minimal).

2.2.4. Were the active moietias in plasma (nmwdmm
identified and measured to assess pharmacokinetic parameters and exposure-response
relationships?

Ynmmmefeﬁemﬂmmwmplmmdmuma
validated radicimmuncassay after ——— b(@}

What is the characteristics of the exposure-response relationship?



In the pivotal Pharmacokinetic and Pharmacodynamic study of Calcitriol following twice
daily application (Calcitriol 3 ug/g ointment) for 3 weeks under conditions of maximal
exposure in subjects with psoriasis (Study 40005), Spearman’s correlation coefficients
were calculated to measure the association between the PD parameters (expressed in
terms of difference between Treatment and Baseline) and the PK parameters (expressed
in terms of ratio Treatment/ Baseline). There was no correlation between calcitriol PK
parameters AUC and Cmax and the PD parameters serum albumin-adjusted calcium,
serum phosphorus, urinary calcium and urinary phosphorus as shown below:

1id

Does this drag prolong the QT inservel?
The effect of calcitriol on QTc prolongation has not been studied.

Okintwent 7 sl applicd Topically?



Clinical pharmacology studies conducted with calcitriol ointment were carried out to
determine its pharmacokinetics and pharmacodynamics and the potential of biological
effects secondary to systemic exposure. The studies conducted are:

The pivotal PK/PD study “ Pharmacokinetics and Pharmacodymamics of Caleitriol
Sollowing twice darly application of Calcitriol 3 ug/g otniment for 3 weeks under
condiiions of maximal exposure in subyects with psoriasis (RD.03.SRE.40005)” was a
multi-center, open label study designed to determine the PK and PD of calcitriol 3 pg/g
ointment formulation. Twenty-three (23) male and female subjects, 18 years of age or
older, suffering from chronic, plaque psoriasis with at least 25% of body surface area
(BSA) involvement were enrolled in the study at four study centers. The test product was -
applied on 35% of the BSA. The treated arca included all skin lesions (at least 25%) and -
if necessary additional normal skin to reach 35% BSA. Each subject reccived 15g twice
daily application of calcitriol 3 pg/g ointment for three weeks.

The calcitriol plasma profiles of all subjects was relatively flat, with no terminal log-
linear segment corresponding to a marked concentration decrease appearing on the
concentration-time curves. Therefore, no terminal half-lifc was determined (see Figure
below). PK parameters (AUC, Cmax, Tmax) was evaluated using baseline unadjusted
non-compartmental analysis.

gw : : :
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Geometric Mean Caleitriol Values at €, ppn, AUC (g1, 3nd Arithmetic Mean Values of T,

Day | Dayld | Ds "Day2l | Day

14/Baseling | 1 21/Basaline
6 | 136
NA
1.556 )
67721 | 146
%A =< 0.0001
NA | 1269,
2362201 | NA
—1000,900 | NA

There was an increase in the mean caleitriol plasma concentrations upon twice-daily
application of a maximum dose of calcitriol 3 pg/g ointment (30 g daily) for 21 days in
subjects with chronic plaque psoriasis. The geometric mean values of Cp, increased by
approximately 36% (70.23 pg/mL /51.59pg/mL) over baseline and the mean value of
AUC .1 increased by 44% (677.21pg*Vml /471.65 pg*hv/ml ).

Additional calcitriol plasma levels were obtained from the following studies conducted
by the Sponser:

¢ 2 Pivotal Phase 3 clinical studies RD.06.SRE. 18053 and RD.06.SRE.18054,
¢ | Long term safety study RD.03.SRE.2663, and
¢ | Body Surface Area Escalation Study RD.03.SRE.2635.

Calcitriol plasma levels were determined from selected patients in these studies.
About 39% (62/158) of these patients had higher than normal range of
endogenous (> 60 pg/ml) plasma levels of calcitriol. Twe patients representing
1.3% (2/158) from the two Phase 3 trials (studies 18053 and 18054) who had high
plasma calcitriol levels also had higher than reference range of serum and urinary
calcium levels.

Also three out of 28 patients (10.7%) whose calcitriol plasma levels were
measured in the long term safety study (study 2663) were diagnosed with kidney
stones. The body surface ares (BSA) escalation study (2635) resulted in increases
of calcitriol plasma levels with greater BSA drug application involvement.

n



The sponsor conducted three radio-labeled bioavailability studies (H.141.605,
H.141.6002, H.141.6003). The studies were conducted more than 15 years ago and not
with the final to be marketed formulations. The formulation used in these studies were
calcitriol in petrolatum whereas the final to be marketed formulation contains two other
components, namely, mineral oil and vitamin E; which may influence the absorption of
all active moieties in the drug product. Release of any active ingredient from any topical
formulation and its subsequent percutaneous absorption are dependent on the formulation
components. Therefore, the utility of the results from these studies is limited as the
information obtained from these radio-labeled studies did not add any new information
over what is already known about the disposition of calcitriol from prior approved oral
calcitriol product. As a result, the studies were reviewed as supportive studies only. The
only observation that can be made deals with the drug moiety (calcitriol) itself. Namely
that upon systemic exposure, calcitriol is eliminated fecally and renally

2.3 Intrinsic Factor:
What are the pharmacogenetic characteristics of Calcitriel?

A genomic study (Study Report # 2853 entitled “Analysis of epidermal gene expression
after 24, 48 and 72 hours of treatment with calcitriol 3 pg/g applied under occlusion™
was conducted with the objective of determining the differential effect on gene
expression of calcitriol 3 pg/g ointment in comparison to its vehicle and a non treated
site. Twelve healthy Caucasian volunteers (6 females, 6 males) ranging in age from 20 to
53 years were recruited, complcted the study and included in the analysis. Specific
amplification of the cDNA encoding for 24-OH was not achicved and a detailed gene
expression profiling that was performed in two subjects failed to find genes for which
transcription was modulated by calcitriol treatment in the conditions of the experiment.
According to the genomic reviewer, the failure in the amplification of the CYP24 gene,
the inconsistency in the CYP24 gene expression time course shown in the agarose gel
electrophoresis and the reported absence of gene expression modulation by calcitriol
reflect limitations in the anaylical procedures. Therefore, it is recommended that no
information based on this study be included in the product label.

2.4. Extrinsic Factors

- mmmamuwmdywiﬂlmmmlmﬁ
caleitriol ointment Imcg/g with betamethasone diproprionate cream or betamethasone
diproprionate and salicylic acid ointment and concluded that concomitant application of
calcitriol cintment 3mcg/g with betamethasone diproprionate cream or betamethasone
diproprionate and salicylic acid ointment did not result in incressed calcitriol levels
compared to trentment with calcitriol ointment 3meg/g alone. However, as the study was
not conducted with the t0-be-marketad formulation, no information based on this study
will be included in the product label.

12



2.5 Analytical
Yes. The concentrations of calcitriol were determined in plasma using a validated

radicimmunoassay after sample: —————————__. This method involves a b(4}
- of calcitriol from serum or plasma

using Following the treated sample is then assayed usmz a
competmvekadwhnmuno Assay (RIA) procedure, based on 2 —
A —

The assay parameters are as follows:

Methed description RadmlnmunoAmy(RlA)basedona — b(49)
tlmnr M ofqunﬁtnin '-5;0 pg/mL

ay/mL) e 1 b
hvm-«mi-umm-«y (%) F_—~ :

Correlation coefficient 09947

3. Detailed Labeling Recommendation:

The Office of Clinical Pharmacology has the following recommendations for the
proposed label to be addressed:

The following labeling recommendations in the “Drug Interactions” and
“Pharmacokinetics” section of the proposed label should be addressed by the sponsor.

ABG (Strikeout) suggests deletion of text and LEC(Bold, italics and underline) suggests
insertion of new text.

b(4)
b(5)

13
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4.2. Individual Clinical Studies

NDA: 22-087/Study RD.03.SRE.40005 Study Dates: Mar, 04 - Jul, 04

Pharmacokinetics and Pharmacodynamics of Calcitriol following twice daily
application ofCalci#beg/‘oinmmforSwnhm&eruafmm
exposure in subjects with psoriasis

Objectives: The objectives of this study were to

¢ To assess the systemic exposure (Cmax, Tmax and AUC) of calcitriol in psoriatic
subjects upon repeated applications of calcitriol 3 ug/g ointment under conditions of

maximal exposure.
¢ To assess the effect of calcitriol 3 ug/g ointment on calcium and phosphorus
homeostasis.

Study Design: This was a multi-center, open Isbel study designed to determine the
Pharmacokinetics (PK) and Pharmacodynamics (PD) of calcitriol 3 ug/g ointment
formulation (Formulstion # 730.001).

Twcntythmc(%)mleandfqulcsubjects, 18 years of age or older, suffering from
chronic, plaque psoriasis with at least 25% of body surface area (BSA) involvement were
enrolled in the study at four study centers.

Table 40005.1: memcmm(way

popnlulol)
; u

The test product was spplied on 35% of the BSA. The BSA-trested area included all skin
lesions (at least 25%) and if necessary additional normal skin to reach 35% BSA in order

24



to maximize penetration of calcitriol from surrounding normal skin. The subject
received 15g twice daily application of calcitriol 3 ug/g ointment for three weeks.

Blood samples were drawn for PK and PD measurements on Days -8, -1, 0, and 21 at the
following hourly time points: 0, 1,2, 3, 4, 6, 9,12, 16 and 24. Then on Day 14, samples
were collected at 0, |, 2, 3, 4, 6, 9 and 12 hours.

Twenty-four-hour (24-h) urine samples were obtained for PD measurements (serum
albumin adjusted calcium level, serum phosphorus level, urinary calcium level and
urinary phosphorus level) on Days -8, -1, 0, 14 and 21.

Pharmacokinetics: The maximum calcitriol plasma concentration (Cy,,) and the area
under the plasma concentration-time curve over 12 hours (AUCy.;») at baseline and
during the repeated treatment with calcitriol ointment during a 12-hour dosing interval
were compared. Baseline measurements were performed on two occasions (Days -8 and -
1) in order to assess the intra-subject variability.

AUCq.12a and Crax values were used for the assessment of any effects of the application
of calcitriol 3 pg/g ointment on the endogenous levels of calcitriol. They were
transformed into their natural logarithms prior to analysis. Each time point (Day 0, 14 and
21) were compared to the mean of the two baseline values obtained on Days -8 and -1.
The 90% confidence interval for the mean difference (Treatment - Baseline) was
calculated using the Student’s t distribution. The limits of the interval were beck-
transformed into exponential to obtain a 90% confidence interval of the ratio (Treatment /
Baseline) of geometric means for AUCy.12 and Con respectively. For indicative purpose,
the Student’s t tests for paired data (treatment phase vs. Baseline) were also performed
and significance was declared at 5% two-sided threshold.

Pharmacodynamics: Four mL blood samples for measurement of the serum levels of
calcium, phosphorus, albumin and creatinine were collected at Day -8, - 1, 0, 14, and 21.
Each time point (Day 0, 14 and 21) was compared to baseline (the mean of the two values
obtained on Days -8 and -1). A statistical analysis using the Student’s t statistic for paired
data, similar to that described for the pharmacokinetic parameters was applied.

PK/FD relationship: Spearman’s correlation coefficients were calculated to measure the
association between the PD parameters (expressed in terms of difference Treatment-
Baseline) and the PK parameters (cxprossed in terms of ratio Treatment/ Bascline).

Assay Validation: The concentrations of calcitriol were determined in plasma using a

validated radicimmuncassay after samples— : Fhis method involves a

from serum or plasma
"‘Fo!lms<——————* themmdsmpkmhnmyedmga
mmmmmm)mm
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The assay parameters are as follows:

Amaiyte | | Cateitrior -

Methed description Radio Immuno Assay (RIA) based ...
T — '

Lower Limitof quanttstion |50 pg/mL o

Standerd curve concentrationrange | _

Varistion in Accuracy (%) —_—

Variatien i Precision (%) L__.—-

[Correiation coetticlent 09947

Results:

Pharmacokinetics: The calcitriol plasma profiles of all subjects was relatively flat, with
no terminal log-linear segment corresponding to a marked concentration decrease
appearing on the concentration-time curves. Therefore, no terminal half-life was
determined (see Figure 40005.1 below).

VIR T
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Figure 40003.1: Mean Calcitriel plasma concentrations

The intra-individual calcitriol plasma endogenous levels determined on Days -1 and -8
did not display marked fluctuations during the day. The maximum endogenous cakitriol
plasma levels (Cpa) varied from 20 to 12 | pg/mL. Arithmetic mean Cpy = SD was 56.1
+ 26.3 pg/ml on Day -8 and 58.2 + 28.6 pg/ml on Day -1. The mean plasma
concentrations after the first administration (Day 0) were similar to the baseline values
(Days -1 and -8). The mean maximum plasma concentrations upon twice daily
application of calcitriol 3 pg/g ointment on Days 14 and 21 were slightly higher
(72.3425.6 pg/ml and 75.3+27.3 pg/ml respectively). The mean values of C;2, (trough
concentration), Comax and AUCq.12 = SD on all sampling days evaluated using baseline
unadjusted non-compartmental anslysis arc given in Table 40005.2.

Table 40005.2: Mean Cakitriol values at Cyy, (Trough Concentration), Copyy Tuur 38d AUC o1

At Day 14mmmmmmmmmmacnm
by approximately 32% over Bassline and the Geometric Mean value of AUC .12
increased by 35%. At Day 21 the Geometric Mean plasma concentration values of Cug
increased by approximately 36% over Baseline and the Geometric Mean value of AUC (.
1) increased by 44%. The 90% CI of the ratio (Treatment/Bascline) of the Geometric
Means for e and AUC at Days 14 and 21 did not entirely lie within the 0.8 and 1.25
limits. On Day 14 and day 21, the lower limits of these 90% CI were all above one and
they were statistically differsnt from bascline (all p- values <0.001) (see Table 40005.3).

Tabls 40005.3: Geometrie Mesa Caleiiriol Values at € o, AUC .12 30d Arithmetic Mesn Values of

LT




*For Cugc 3nd AUC .1, Baseling is the Geomstric Mean of the two values obtsined at Day -1 and Duy -8. For To,.,
B&lmu&AMeMudhmmquny-lnd-t
*p-values are based on the Student paired t-test. :

Pharmacodymamics: A summary of mean serum levels of albuntin-adjusted calcium and

phosphorus and mean 24- hour urine 1evels of calcium and phosphorus are presented in
Table 40005.4 and the analysis of the summary is in Table 40005.5.

Table 40005.4: Summary of Pharmacedynamie (PD) Parameters in Serum snd Urine




2353 1239 1358 Eﬁ
% ). 1187 231 241 ‘ '
Median | 25.4 (2445 24.08 28,10 2720 ‘
Min, Max | 7. 7.50, 7.60, 6.40, 11.30,
N g 200 %70 |10 56.10

The mean serum levels and 24-hour urine levels for most of the parameters were not
statistically significant. Among the parameters that were statistically significant were the
following:

The mean serum levels of albumin-adjusted calcium decreased from 2.37 mmol/L at

baseline to 2.32 mmol/L at Day 14, this difference was statistically significant (p=0.0162).
However, at D21, this level was 2.33, not significantly different from baseline value.

The mean serum levels of phosphorus decreased from 1.20 mmol/L at bascline to 1.13
nimol/L at Day 14, this difference was statistically significant (p=0.0372). However, at
D21, this level was 1.17, not significantly different from baseline value.

The mean 24-hour urinary levels of phosphorus increased from 25.53 mmol/D at baseline
to 28.77 mmol/D at Day 21, this difference was statistically significant (p=0.0064).

However, the findings are based on mean parameters and clinical stgmﬁcanecoftho
mean changes of these parameters is unknown.

'raumm”nma-h(m)rma
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Pharwacokinetic Pharmacodynamic x There was no significant correlation
between the PK parameters AUC and C e, and the PD parameters serum albumin-

adjusted calcium, serum phosphorus, urinary calcium and urinary phosphorus as evident
from the representative profiles on Day 14 (see Figure 40005.2 a-d, and Table 40005.6).
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Figure 40005.2¢; Relationship betwesa Urinary Calcium 24k (mmol/L.) and AUC of Calcitriol (pg:Wml) at Day
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Day 14
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Discussion:

The following section may be important to understand why it is necessary to monitor
plasma level of calcitriol and the PD parameters like serum and urinary levels of calcium
and phosphorus.

Calcium in serum exists in three fractions: bound to plasma proteins (approximately
40%), chelated to serum anions (13%) and free ionized calcium (47%). It is this last
fraction which has biological activity and is under homeostatic control. Total calcium is
usually a good reflection of free calcium since the free and bound forms are typically
each about half of the total and the total is the sum of all three moicties described above.
However, because about half of the calcium in blood is bound to protein, total calcium
test results can be affected by high or low levels of protein. Approximately 80% of the
protein-bound calcium fraction is associated with albumin. Therefore, a patient with
abnormally high serum albumin will have proportionally elevated total serum caleium;
and, the reported serum calcium in a patient with low serum albumin will also be reported
as less than the true value. That is why total serum calcium is usually reported as albumin

Caloium Aomenstasis refers to the regulation of the concentration of calcium ions in the
extracellular fluid [Ca“]scr.

Maintaining normal blood calcium and phosphorus concentrations is managed through
the synchronized action of three hormones that control fluxes of calcium in and out of
blood and extracellular fluid:

Laradhyroid Aormone serves to increase blood concentrations of calcium. Fzamin Dacts
to increase blood concentrations of calcium. It is gencrated through the activity of
parathyroid hormone within the kidney. The most important effect of vitamin D is to
facilitate absorption of calcium from the small intestine. In concert with parathyroid
hormone, vitamin D also enhances fluxes of calcium out of bone.

Calesforsn is a hormone that functions to reduce blood calcium levels.

Caleitriol is a naturally occurring Vitamin D analog, thought to be the active hormone
exerting Vitamin D activity. Calcitriol facilitates the availability of calcium and
phosphate for new bone formation and assists in prevention of hypocalcemia and
hypophosphatemia, primarily by increasing bone resorption as well as intestinal and renal
tubular calcium absorption of calcium. Parathyroid hormone (PTH) mediates caleitriol’s
effects on bone and kidney. Based on the feedback loop, excess calcitriol would be
expected to potentislly increase calcium and phosphorus levels and suppress PTH levels
and that calcium can combine with phosphate ions, forming deposits of calcium
phosphate (stones) in blood vessels and in the kidneys.
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Calcitriol is an endogenous substance. Its plasma level in normal subjects is low (20-60
pg/mL) and variable from one subject to another. The plasma level of calcitriol was
determined in this study both, at baseline before calcitriol ointment application and at
specified time points during the repeated treatment with calcitriol ointment in each
subject in order to assess increases in calcitriol levels above baseline.

Mean calcitriol plasma concentrations slightly increased upon twice-daily application of a
maximized dose of calcitriol 3 pg/g ointment (30 g daily) for 21 days in subjects with
chronic plaque psoriasis. At Day 21 the Geometric Mean plasma concentration values of
Crmax increased by approximately 36% over Baseline (59.8£29.6 to 75.3+27.3 pg/ml) and
the Geometric Mean value of AUC (0-12h) increased by 44% (544.54231.7 to
725.6¢261.0 pg.Wml).

In order to evaluate possible implications of higher mean AUC and Cpax values,
individual petient PK and PD data were carefully examined. The following is the
summary of those findings:

- Analysis of the data by this reviewer lists below patients who had serum calcitriol Cpa
level > 60 pg/ml (normal range between 20 and 60 pg/ml) at any time during the study:

PATNOG INIT EVENT_ID Cuax Tuax AUC
1 - D21 o 2 595.00
2 D_ot 2.0 3 e79.58
2 Doo 788 2 75331
2 D14 2% 3 743.508
2 D21 - e e 83s4s
3 D_0s 07.14 0 1215.91
3 D_o1 12132 3 1224:50
3 Doo 147.08 4 971.408
3 D14 7148 12 008.42
3 D21 3.87 0 874.015 b(ﬁ)
s D_0 741 3 745.53
5 D_oe .37 3 2.0
5 000 0" 3 932725
5 D14 10836 3 1048.01
5 D21 »» 4 908.62
7 D14 " ® 090.005
7 D21 wy 3 74281
] Do T0.9 3 ma
] DM X 4 .7
s 03t 74N 1 70215
13 D14 o1 2 634.426
1 o2t “e 3 o4 t1s
" Do Y 4 563175
" (1% nr ’ 110413
14 D2t 248 4 768.348
1 D4 7428 3 74856
1 D21 T 2 e
10 o o_o8 as 3 43400
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Sevéauenoutof 23 patients (74%) had high calcitriol levels that are considered above
the normal range of 15 to 60 pg/ml during screening to end of study period . However, 9
of the 17 patients had high calcitriol levels at baseline leaving a total of 8 patients that

developed high calcitriol levels during their therapy (35%).

Analysis of the data by this reviewer lists below patients whose serum calcium (normal

range 2.5 - 2.54 mmol/L) and phosphorus (normal range 0.81 ~ 1.45 mmol/L) levels

were flagged as “out of range”:
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None of these eight patients mentioned above with high calcltnol levels had abnormal
labs throughout their therapy. Data from some of the patients worth ment:onmg are as
follows:

Latient # /7 had slightly above normal calcitriol levels on Days 14 and 21 but did not
have high calcium and/or phosphoms levels on those days though the patient had slightly
high calcium level at screening that did not remain high during therapy.

Fatient # /#had above normal calcitriol levels on Days 0, 14 and 21 but did not have

~ high cakmmdorphosphonulwelsonﬂmudlysthonﬂnd\epumhadshﬂldyhlgh
calcium and phosphorus levels on Days -8, -1.

Patiens # 1 7had above normal calcitriol levels on Days 14 and 21 but did not have high
calcium and/or phosphorus levels on those days though the patient had slightly high
calcium levckonD&ys -8, 0 and slightly low phosphorus level on Day -8.

Ladiens ¥ 22had persistent above normal caleitriol levels on Days -8, -1, 0, 14 and 21 but
had slightly high calcium level only on Day 0.

Pusiens # 77had persistent above normal calkeitriol levels on Days -8, -1, 0, 14 and 21 but
had slightly high phosphorus level only on Day 21.

None of the subjects in this study had outside normal range (2.15 ~ 2.55 mmol/L) of
serum albumin adjusted calcium and allaline phosphatase (36 - 118 UVL) levels
(another clinically relevant parameter) throughout the study period on the days that labs
were coilected (D14 and D21).

There was no correlation between the PK parameters AUC and Ciny and the PD
parameters of serum albumin adjusted calcium, serum phosphorus, urinary calcium and
urinary phosphorus on the days the labs were collected. However, due to the limitations
of the study as to when labs were collected, one can not rule that the pharmacodynamic
aspects may have occurred at a later time.

As a result, the clinical significance of increased systemic exposure of calkitriol upon
quﬁmdlmmmdmwm3nfgow(%ghﬂy)fm
21 kysmmmmmnphq\nmmmkt
According to the sponser, calcitriol 3 ug/g was well tolersted. There were no deaths,
mmsm«mmwMEMMMw



reported Adverse Event experienced by four subjects was headache, considered to be of
modm&m&mty,mdumlﬂedmmwnmtﬂmwmmmm-rdaedchmges
observed for laboratory values, vital signs and physical examinations.

Comments:

While one of the inclusion criteria for patient recruitment was that the subject had
normal serum calcium and phosphorus values at Day -8, there was no restriction in
recruiting subjects with above normal calcitriol level at the beginning.

While no apparent PK/PD relationship was observed based on the data, extent of
percutaneous absorption of exogenous calcitriol (as they were not radiolabeled)
could not be ascertained.

As blood samples were taken at weekly interval, real-time transient effects of
exogenous calcitriol on individual organ function could not be ascertained.

There were no calcitriol plasma level measurements beyond Day 21. Therefore, it
was not possible to asses the time required for elimination of high plasma calcitriol
levels.

The mean 24-hour urinary levels of phosphorus increased from 25.53 mmol/D at
baseline to 28.77 mmol/D at Day 21, this difference was statistically significant
(p=0.0064) though there was no correlated with calcitriol level (except for patient #
37). However, due to the limitations of the study as to when labs were collected. one
can not rule that the pharmacodynamsic aspects may have occurred at a later time for
other patients with high calcitriol levels. Moforc the clinical significance of this
increase is unclear.

Appears This Way
On Criginall
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Clinical Pharmacology Review of the Clinical Studies:

Additional calcitriol plasma levels were obtained from the following studies conducted
by the Sponsor:

- Two Pivotal Phase 3 clinical studies RD.06.SRE.18053 and RD.06.SRE.18054,

- One Long term safety study RD.03.SRE.2663, and

- One Surface Area Escalation Study RD.03.SRE.2635.

Brief description of the studies along with results are described in the following section:

NDA: 22-087/Study R.06.SRE.18053 Study Dates: Jan, 02 - Jul, 02

Ewaluation of the Efficacy and Safety of Twice Daily Application of Calcitriol 3ug/y
Ointment and its Vehicle, in the Treatment of Chronic Plague Psoriasis

It was a multi-center, randomized, double-blind, vehicle-controlled, paraliel-group
comparison study. Qualified subjects were randomized in a 1: 1 ratio to receive calgitriol
ointment 3ug/g or its vehicle for a period of 8 weeks.

A total of 418 subjects (209 in calcitriol ointment 3ug/g group, and 209 in vehicle
ointment group) were enrolled. Trough samples for the determination of calcitriol plasma
levels were collected at Screening, week 2 and at Week 8, in selected centers.

Caleitriel pinsma levels - Mean values (RD.06.SRE.19053)
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WM(M.tﬂ)nmubsanmh(B 808) at Week 8/Final in calcitriol
ointment 39/ group, corresponding to a 6.0% decrease; and from 48.97 pg/mlL (17.038)
amwsz 73 pg/ml (15.355) at Week &/final in vehicle ointment group,

correspoading to a 3.6% increase.



Reviewer's Comment: Review of the calcitriol levels of the subjects in this pivotal Phase
3 studies showed a mean decrease after 8 week. About 38 % (12/32) patients did have a
higher than normal range of calcitriol (> 60 pg/ml) during different time points within
the 8 weeks. Carefil review of the laboratory results of these subjects revealed that one
subject who had high calcitriol levels with one .subject having abnormal laboratory
parameters as well and is described below:

Study 18053:
Sweismbject | Labparsmeter [ Labday |Labremk Fig ~ [Refrap
—— H—"
Ia H——
P — = ——
i ‘ — 4
e B

e climical sigmificance of the above findings unclear. The safety aspect of this study is
being reviewed by the clinical divisi

NDA: 22-087/Stady R.06.SRE.18054 Study Dates: Jan, 02 - Jul, 02

Evaluation of the Efficacy and Safety of Twice Daily Application of Calcitriol 3ug/g
Ointment and its Vekicle, in the Treatment of Chronic Plaque Pseriasis

It was a multi-center, randomized, double-blind, vehicle-controlied, parsliel-group
comparison study. Qualified subjects were randomized ina 1: 1 ratio to receive calcitriol
ointment 3ug/g oe its vehicle for a period of § weeks.

A total of 421 subjects (210 in calcitriol cintment 3ug/g group, and 211 in vehicle
ointment group) were envolied in the study. dexuuplcafathcd«mnﬂimof
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calcitriol plasma levels were collected at Screening, week 2 and at Week 8, in selected
centers.

Calcitriol plasma levels - Mean values (RD.06.SRE.19034)

§ N
3

'Scnemng mulabemolyvaluGMngpnmmmod.
*Week 8 or last available post-baseline data(trough level) if the subject discontinued prematurely.

The mean (SD) calcitriol level showed a minimal change from Screening: from 52.56
pg/mL (20.993) at Screening, to 50.91 pg/mL (18.906) at Week 8/Final in calcitriol
ointment 3ug/g group, corresponding to a 3.1% decrease; and from 48.03 pg/mL (19.450)
at Screening to 47.39 pg/mL (20.518) at Week 8/final in vehicle ointment group,

corresponding to a 1.3% decrease.

- Reviewer’s Comments Review of the calcitriol levels of the subjects in this pivotal Phase
3 study showed a mean decrease of calcitriol levels afier 8 weeks. However, about 38 %
(15/39) of patients did have a higher than normal range of calcitriol level (> 60 pg/ml)
during different time points within the 8 weeks of the study. Careful review of the
laboratory results of these subjects revealed that 1 subject who had high calcitriol levels
also had abnormal laboratory parameters as described below:

a
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NDA: 22-087/Study RD.03.SRE.2663 Study Dates: Sep, 01 - Mar, 03
Multi-center, open-label, non-comparative long-term safety study to assess the local

and systemic safety of Calcitriol 3ug/g Ointment applied twice daily for up to 52 weeks
in subjects suffering from mild to moderate Chronic Plaque Psoriasis

It was a multi-center, open-label, non-comparative long-term safety study, designed to
assess the local and systemic safety of calcitriol ointment 3ug/g applied twice daily for
up to 52 weeks in subjects suffering from mild to moderate chronic plaque psoriasis. A
total of 324 subjects were enrolled. Calkitriol plasma trough levels were determined at
Baseline, Week 26 and Week 52. The summary of data obtained is presented below.

Calcitriol plasma levels - Mean values (RD.03.SRE.2663)
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The mean (SD) caleitrol level showed a minimal change from Bascline: 43.29 pg/mL
(14.74) at Baseline; 45.54 pg/mL (20.09) at Week 26; 47.96 pg/mL (19.29) at Week 52.

Reviewer's Comment: Calcitriol plasma levels were measured randomly in 28 subjects
in this trial with 27 of them (96%) having high levels at various times during the 52-week
Study.

The highest calcitriol level (118 pg/ml) was observed in a 46 year old female (Patient #
179) at week 26. Notably, three subjects in this study (#s 169, 233 and 255) were
diagnosed with kidney stones. These patients had high calcitriol levels most of the time.
which may have correlated with the development of kidney stones. The clinical review
will describe more about the findings. Their profiles are as follows:
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Tabie X: Calcium, calcium urinary and calciivial lovels for Subject 258

NDA: 22-087/Study RD.03.SRE.2635 Study Dates: Dec, 99 - Aug, 00
Evaluation of systemic safety during and after 12 weeks of trestment with Calcitriol

3ug/g Ointment in subjects suffering chronic Plaque Psoriasis in three parallel groups
involving varieus body surface areas

Thxswasaaopenlabel muiti-center, ufctysh;dywiih3pudklmsofequdma

spending on the body surface area involved (5 to < 15%; 15 to <25%; 25 to 35% BSA).
Calcmol ointment 3 pug/g was applied twice daily for 12 weeks. A total of 59 subjects
were enrolled. Calcitriol plasma levels were determined at Inclusion and at Week 2,
Week 6, Week 9 and Week 12 and albumin-adjusted serum calcium levels were
determined at each sampling point. The data obtained are presented below.

Caleitriel plasma levels - Mean values - APT Safety Fopulntion (RD.03.SRE.2633)
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Mean trough serum calcitriol levels at the end of the treatment period were slightly higher
than those at inclusion in all three groups. Overall, mean serum calcitriol levels increased

from 96.0 pmol/L. at baseline to 108.5 pmol/L at Week 12.

increase in calcitriol level (maximum 130 pmol/l corresponding to75 pg/ml), none of the
subjects had increase in albumin adjusted serm calcium at any point during the study.
As previeusly observed, the increase in calcitriol levels was greater in the BSA 25 to 35%
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sroup (+3.2.2%), compared to the BSA S lo < 15% and lo the BSA 15 fo <
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4.3 Consult Genomic Review
Executive Summary

Thensuekmgapprovalforcalcﬁnol ointment 3 ug/g for the treatment of plaque-
type psoriasis. Psoriasis is characterized by hyperproliferation and abnormal
differentiation of keratinocytes, and inflammation. Calcitriol stimulates differentistion
and inhibits epidermal keratinocytes and T-cell proliferation and the production of
essential inflammatory factors such as interleukins and interferons through interaction
with the vitamin D receptor (VDR). One of the VDR target genes is CYP24 which
encodes 24-hydroxylase (24-0H), a mitochondrial cytochrome P450 that converts
cﬂeiﬁolhominwﬁvemmmcmuissubuquenﬂyexmdintheuﬁnc.m
sponsor conducted a study to determine the effect on CYP24 and other markers gene
expression of topical application of calcitriol 3 ug/g ointment. Specific amplification of
the cDNA encoding for 24-OH was not achieved and a detailed gene expression profiling
performed in two subjects failed to find genes for which transcription was modulated by
cakitriol treatment in the conditions of the experiment. Although there are no labeling
recommendations from the sponsor based on these studies, it is important to note some
aspects for future investigations the sponsor may choose to pursue.

RECOMNMENDATIONS

¢ Given the proposed indication for calcitriol 3 pg/g ointment, the effect of the
trestment on gene induction/inhibition should be also studied in patients with
psoriasis.

¢ VDR and other ligands genetic variants could be explored as factors influencing
the effects of calcitriol 3 jug/g cintment on target genes expression.

T e Anyﬁndmgsmtblskmdofcxmshouldbcfolbwedbymwm
replication study. _

¢ The procedures for collection, handling and storage of biological specimens, RNA
and DNA isolation, handling and characterization, analytical methods including
quality control and quality assurance procedures should be included in the
submission of the studies.

e Given the methodological shortcomings and the results of the study, it is
recommended that no information based on this study be included in the product
label.

Casicitriol is the biologically active metabolite of vitamin D3. In keratinocytes and other
cell types, it regulates growth and differentiation. Consequently, vitamin D analogues
mmmﬁehmdmm«mﬁmnmm
Calcitriol interacts with the nuclear vitamin D receptor (VDR) and modulates
transcription through binding of VDR to specific vitamin D response slements in the
promoter of target genes, resulting in the inhibition of proliferation of keratinocytes and
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T-cells, the inhibition of the production of inflammatory factors such as interleukins and
interferons and the stimulation of differentiation of epidermal keratinocytes. Expression
profiling using microarray technology indicates that comparable numbers of genes are
downregulated as they are upregulated by calcitriol. One of the VDR target genes is
CYP24 which encodes 24-hydroxylase (24-0H), a mitochondrial cytochrome P450 that
converts caleitriol into an inactive metabolite that is subsequently excreted in the urine.
The mRNA expression levels of the CYP24 gene have been shown to be very low in the
absence of ligand, but it can be up to 1000-fold induced by stimulation with calcitriol.
The sponsor conducted a study (Study Report # 2853 entitled “Analysis of epidermal
gene expression after 24, 48 and 72 hours of treatment with calcitriol 3 ug/g applied
under occlusion”) with the objective of determining the differential effect on gene
expression of calkeitriol 3 pg/g ointment in comparison to its vehicle and a non treated
site. The goals of the study are in concert with the current knowledge in the ficld. Twelve
healthy Caucasian volunteers (6 females, 6 males) aged from 20 to 53 years were
recruited, completed the study and were included in the analysis. Calcitriol 3 pg/g
ointment was applied under occlusion on three sites of the lower back/buttocks during 24,
48 or 72 hours, respectively. Calcitriol vehicle was also applied under occlusion during
24 and 72 hours. In addition, an empty patch was incorporated as a negative control and
lef in place during 72 hours. Erythema was evaluated 1 hour after the removal of
patches. Following this, a 4mm punch biopsy of the occhuded site was taken by the
investigator and sent for molecular biology investigations. RNA was extracted from the
biopsies and retro-transcribed into cDNA for subsequent amplification by RT-PCR of
CYP24 and glyceraldehyde 3-phosphate dehydrogenase (GAPDH), used as control. RNA
from two subjects was selected for a detailed gene expression profiling using high density
arrays. Although the study design appears in goneral appropriate, only two subjects were
selected for further analysis and there is no information on the criteria used to select these
two individusls. In addition, all the subjects included in the study were healthy volunteers
and it is expected that the pattern of gene expression induction/inhibition could be
different in patients with psoriasis. In terms of the selection of the markers, CYP24 has
been previousty shown to be a VDR target gene and GAPDH is an appropriate control.

The procedures for collection, handling and storage of the biological specimens are
adequate. RNA isolation, handling and characterization are also appropriate. RNA was
extracted from the biopsies and retro-transcribed into cDNA for subsequent amplification
by RT-PCR of CYP24 and GAPDH, used as control. There is not enough information on
the amplification procedures and the assay proficiency testing to avoid procedural
failures. The primers utilized in the PCR reactions are not presented; therefore, it is not
possible to evaluste the specificity of the primers for the selected target gencs. RNA from
two subjects was sclected for a detailed gene expression profiling (i.c. expression for
different biological markers, ¢.g. 24 hydroxylass, interieukins and growth factors) using
high deasity arrays. The microarrays and reader used are commercially available and are
adequate technologies for the study of the expression of a large number of target genes.
However, there is no information on the quality control of the samples, the runs and the
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Interpretation of results

The sponsor states that specific amplification of the cDNA encoding for 24-OH was not
achieved even after several combinations of primers as well as several conditions of PCR
reactions were tested. This failure in the amplification of the CYP24 gene contrasts with
the findings by many researchers who have been able to achicve the gene amplification
and to show successfully the effect of different compounds on the CYP24 gene
expression in different tissmAsmaltematemgthodtoidentifytheeffeet of caleitriol
ointment treatment on the expression of CYP24, the sponsor presents the visualization of
CYP24 cDNA by agamsegclelecmphoresxsmtheskm of the 12 subjects (Fig. 1, page
18 of the Study Report #2853). In that figure it is possible to identify the absence of
CYP24 ¢DNA in the vehicle and non-treated samples and its presence in the active
treatment samples. However, the agarose gel electrophoresis is not a good method for the
quantification of gene expression. In fact, in Fig. 1, the cDNA at 24 h appears to be
quantitatively similar to that at 72 h and higher than the samples taken at 48 h. This
apparent difference in gene expression between samples at different time points reflects
mmlikctythclnnMonsoftheproeedmtoqmnnfythecDNAmherthmapmuhr
time course in the induction of CYP24 gene expression by calcitriol. In the microarray
assays of the samples from two subjects, the sponsor reports it was not possible to find
genes for which transcription was modulated after 24, 48 and 72 hours of calcitriol
treatment in the epidermis of these two subjects. Again, given that calcitriol and other
vitamin D anslogues have shown to induce the expression of different genes, a possible
explanation for these negative findings could be the failure in the microarray procedures.
Another aspect worth considering is that studies involving assessment of VDR mRNA in
psoriatic lesional biopsies taken from calcitriol and vehicle treated plaques reported that it
was upregulated 2.4-fold in calcitriol-treated plaques, relative to vehicle treatment in
responders. Conversely, no upregulation of VDR mRNA was observed in calcitriol-
treated plaques from patients who displayed no significant improvement, suggesting that
response to vitamin D therapy in psoriasis is determined by the ability to
transcription or stability of this gene and that some individuals lack this ability. Alleles of
polymorphic regions within the VDR gene may contribute to the observed

of nonresponsiveness to calcitriol therapy. For instance, the A-1012G, Fok1 and Taql
VDR polymorphisms have been associated with response to calcipotriol. Similar
associations could be found with calcitriol. The genetic variation in VDR and other
ligands is another possible explanation for the negative findings of this study.

Finally, it is of note that, given the proposed indication for calcitriol, the effect of the
trestment on gene induction/inhibition should be studied in patients with psoriasis and
that any findings in this kind of experiments should be followed by an appeopriate
replication study that supports the results as a real rather than s random event.

Given the methodological shortcomings and the results of the study, it is recommended
that no information based on this study be included in the product label.
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