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Addendum Review NDA 22-087
Including Major Amendment

This addendum discusses issues related to bioavailability with emphasis on the maximal
use study and clinical implications. The consult genomic review is discussed. This
addendum also revisits the clinical safety issue of kidney stones and reviews safety
laboratory data provided in response to Division information requests

Clinical Pharmacology:

The following three sections, radio-label studies, and pharmacodynamic parameters in the
pivotal trials and open-label safety study, constitute a discussion of issues related to
systemic bioavailability.

The sponsor conducted three radio-labeled bioavailability studies H.141.605,
H.141.6002, and H.141.6003, March 1991, November 1991, and March -May 1992,
respectively. The formulation was calcitriol 15ug/g, 3ug/g, and 3ug/g in white
petrolatum, which is not the final-to-be marketed formulation. As stated by the clinical
phnmologymnew«, release ofanyacuvemya&emfmmatomcal formulation and

The sponsor conducted a pivotal PK/PD study, RD.03.SRE 4005, under maximal use
conditions. The subjects for this study had chroaic, plaque psoriasis involving at least
25% of body surface area (BSA). The test product was applied on 35% of BSA, which
included all skin lesions and if necessary additional normal skin to reach 35% BSA.
Subjoects applied calcitriol 3pg/g ointment, 15g twice daily for 21 days. For Cpa, the
arithmetic mean value at day -1 was 58.2 + 26.6 (pg/ml) and the day 21 value was 75.3 +
27.3. For AUC(g.12n) the arithmetic moan value at day -1 was 519.7 1 271.5 and the day
21 valuc was 725.6 + 261.0. Alﬁsoughbo&C...mdAUCwﬁmnday -1 to day
21, thcdmdoshowvmabﬂxty

mmwhamwwmmmmmmw were also
- alsyzed. From beseline to day 21, the goometric mean values of Cy,, increased by
approximately 36% and the mean value of AUC .12 increased by 44% over bascline.
To compare with the already approved oral calkitriol drug product, Rocaltrol®,
dewmmmmmwmmm
concentrations achieved a 50% increase over bassling' Note however that Rocaltrol ®
dats are based on other studies in different populations at different times.

! Rocalrol package insent, CLINICAL PHARMA
approved 7/27/2004.




In the maximum use study, no correlation was seen between PK parametors (AUC and
Cm)andPDmaasofsmmaMmadjumdcalemm,mphwphomgwy
calcmmdunwyphosphoms. MmWPmect«smcﬂmml

sphate in the small intestine and interacting with
H}Lenhmcﬂnmb:huhonofcalamandphe@mﬁombone Calcitriol also
decreases the renal excretion of calcium and phosphate. The clinical pharmacology
reviewer notes that the PD parameters were measured only for 21 days and therefore PD
effects beyond 21 days were not evaluated.

It is evident via the increases seen in Cp and AUC that some calcitriol is absorbed.
While the maximal use study is limited to 21 days of PD data, for the duration of the
study it appears that the body’s compensatory mechanisms are effective in limiting the
eﬁecnnfexmcdeolushownbyPmemOfmﬂbmmadjm
calcium, serum phosphorus, urinary calcium and urinary phosphorus.

In the maximal use study, it is not a critical shortcoming that PD parameters were not
measured beyond 21. This study is a provocative study with subjects applying calcitriol
3ug/g ointment to psoriasis of at least 25% BSA with additional unaffected skin to total
to 35% BSA. Subjects were to continue to apply the calcitriol ointment to 35 % BSA for
the duration of the study, 21 days. It is under these conditions of exaggerated use that the
mean values of Cry increased by approximately 36% and the mean value of AUC o.121
increased by 44% over baseline and no correlation with PD parameters was scen. By 21
days, one would expect to see an indication of calcitriol provoked changes in serum
calcium. Ihelmmatwnhﬂfhfeofcde:mlaﬁermghdomofonlcdem
Rocaitrol®, is sbout S to 8 hours in normal subjects.’ TheMonofphmlem
activity of a single oral calcitriol dose, Rocaltrol®, uabout.’»toSchys Rocaltrol®
labeling also states: “Because of the short biological half-life of calcitriol,
phzmkmﬁemvommouhavemmkumnofdmmm
within a few days of treatment withdrawal...”

hmﬂwﬂmpﬁmmﬁmﬂbm@bmmﬂa@lymcukm
omm»mofpaonm(gmﬂym&nﬁ%m)ﬁngmlﬂymwu
time. Changes seen in cakitriol Cpy, atsd AUC.1n) would be expected to be less than
those seon in the maximal use study.

Ass&d:dm&.pmmmmmmhbdmdy mb;ecaapphedealcnml

ointment, not & fixed % of BSA, but to areas of psoriasis (80 more than 35% BSA). In
the pivotal trials examination of the group mean for calcitriol vehicle versus active and
screening versus final reveals no significant differences. Clinically significant changes

! Rocaltrel package insest, CLINICAL PHARMACOLOGY: Pharmacokinetics section; labsling approved
12712004,

2 Op. cit., Phermacedynamics section; lsbeling approved 7/27/2004.
’Wmmmvmsmcnmm”uvn?mm



in mean values for total calcium, adjusted calcium, phosphorus and PTH were not scen.
This is demonstrated in the following tables:

Expmddeml nges'

Total Calcium
(8.5-10.6 mg/dL) N

Age 14-75, Mor F %
N
Mean

(8.5-10.6 mg/dL)
Age 1475, Mor F

(2.5-5.6 mg/dL) N
Age 14-19,F (25-53) [ Mean
Age 1419, M(2.5-5.6) [Sp
Age 2375, AU(2.54.5) D

(8-97 pg/mL) N T30 28 33 31
Age 1475, Mor F Mean | 63.50 60.39 60.88 . 60.97

. SD 37379 17| 19.631 ‘ ,5%3’7
Caleitriol -
(15.9-55.6 pg/mL) N 29 28 31 ;_%
Age 1475, Mor F Mean 56.08 52.72 43.97 51,73

b | 7718 13808 | 17.038 15358

Mmmmwmﬁmmmammmwuamm

range for any age (14 to 75) and gender.
’w*s«umumm:rmm&mmy
3 According to the sponsor, the collection of 24 hour urine st Scresning was not planned in the two

protocols.
Source: Spoasor’s NDA, Module §, 5.3.5.1.1.01, Study Report RD.06.SRE.18053, p.- 92.

Total Calcium
(8.5-10.6 mg/dl)
Age 14-75, Mor F

(8.5-10.6 mg/dL)
Age 1475, Mor F




Phosphorus 7 '
(2.5-5.6 mg/dL) N £ T 3% ym)
Age 1419, F (2553 [Mean | 350 346 | 3.50 353
e o SD 0.549 0.572 0.557 0469
(8-97 pg/mL) N 37 36 36 , 39

Age 1475 MorF [Mam | &7 47 5747 | 5950
SD - 37.379 37.117 19.631 24,957

———

Cakitriol —

(15.9-55.6 pg/mlL.) N 33 34 ' 35 ' 38
Age 1475, MorF [Mean | 35256 50.51 #/G_ | 4.9
| SD 20993 18.906 19.450 20.518
" Expanded normal ranges indicate lowest value of the normal range and the highest value of the normal
range for any age (14 to 75) and gender.
? Week 8 or last available post-beseline data if the subject discontinued prematursly
? According to the sponsor, the collection of 24 hour urine at Screening was not planned in the two
protocols.
Source: Sponsor’s NDA, Module §, 5.3.5.1.1.02, Study Report RD.06.SRE.18054, p93.

In the pivotal trial 18053, examination of calcitriol outliers (15 subjects with highest
values) for elevation above baseline revealed no clear association between use of
calcitriol versus vehicle and elevation of serum calcitriol levels. Elevation of serum
calcitriol levels shows no clear association with elevation of albumin adjusted calcium
levels. This is demonstrated in the following table:

Ref range , Ref range
15.9-55.6pg/mL 8.5-10.6 mg/dL range
182 T % | 108 | |-

99 | | _110H _

6.5 74 108H | 7%
827 49_ 104 '

774 39 10.1 |
75.4 36 10.7H 1%
730 | T 10
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703 26 108K 2%
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For study 18054, examination of calcitriol outliers (15 subjects with highest values) for

elevation above baseline reveals no clear association between use of calcitriol versus

vehicle and elevated serum calcitriol levels. Elevation of serum calcitriol levels shows no

clear association with clevation of albumin adjusted calcium levels.

nghest calcxtnol Hi@m Alb adj. | % above
Subject T value after baseline ; Ca after baseline | upper
i e Refrange . Refrange end of
cA38-536pgm, | refrange | 83-10.6mg/dl | rof range
125.3 2259 103
106.1 9] 108 H 2%
104.6 103
95.1 71| 108H 2%
88.2 1.5 ] 10.5
83.8 5] 109H 3%
e = 0
77.8 40 10.7H 1%
72.8 31 10
76.8 38 108H 2%
76.5 3 10.1
76.5 138 10.5
76.1 A 10.4
73.3 32 10.5

In the open label study, 2663, examination of the group mean for calcitriol reveals a
suggestion of a slight increase in over time; however this is small compared with the
standard deviation. Significant changes in mean calcitriol, total calcium, albumin
adjusted calcium, phosphorus, PTH, urinary 24 hour calcium, and urinary 24 hour
phosphorus wers not scen. Please see table below:

Wek 3
(2152 $5mmel) e — % % |




Calcitriol __ — I I
Mean 4339 4554 4796
(15-50 ng/L) SO | 1an 2000 | 19.29
Mean 535 Y%E] 5.4
(25-7.5 mmol/24h) [-o5= 3.26 295 | 317
, _ Mean 3341 8.9 2938
(1142 mmol/24h) o5 —19.10 13.76 14.36

Source: Sponsor's NDA, 3.3.5.2.07. Study Report RD.06.SRE. 2663, pp. 85-89.

% 22108 VLI DRI
icate that some calcitriol is
srmacodynamic parameters. Although collection
of pharmacodynamic data was limited to 21 days, if there were to be an effect on serum
calcium it is expected that this would be seen before 21 days. Real-world use of calcitriol
ismpoctedgenmnﬂymbelasthmﬂminthcmximdmsmdyqndgmmﬂyto
decrease over time. As studied in the pivotal trials and the open-label safety study, use of
calcitriol is for most subjects, known to be less than in the maximal use study.
Examination of group means for both pivotal and open label trials reveals no significant
change in calcitriol levels from baseline through final study visits or between vehicle and
active arms in the pivotal trials. Examination of calcitriol outliers for the two pivotal
trials does not reveal a clear association between use of calcitriol versus vehicle and
clevation of serum calcitriol. Additionally no clear association was seen between
clevated serum calcitriol and elevated albumin adjusted calcium.

A genomic study was performed, study report # 2853, titled “Analysis of epidermal gene
expression after 24, 48, and 72 hours of treatment with calcitriol 3ug/g applied under
occlusion.” By interaction with the vitamin D receptor (VDR), calcitriol stimulates
differentistion and inhibits epidermal keratinocytes, T-cell proliferation, and production
of inflammatory factors. The sponsor studied a VDR target gene, CYP24 that encodes
24-hydroxylase (24-OH) which is a mitochondrial cytochrome P450 that converts
calcitriol into an inactive metabolite.

The study was designed to evaluate the effect of topical calcitriol 3ug/g ointment on
CYP24 and other marker gene expression via examination of the differential effect on
gene expression of calcitriol 3ug/g ointment in comperison to its vehicle and to a non-
treated site. A total of 12 healthy Caucasian volunteers (6 females and 6 males) aged 20
1o 53, completed the study and were included in the analysis.

According to the genomics reviewer, specific amplification of the cDNA encoding for
24-OH waa not achisved, in addition, detsiled gene expression profiling performed in two
subjects did not find genes for which transcription was modulated by calcitriol treatment
in the conditions of the experiment. The genomics revicwer suggested that it was a
methodological flaw that the stady was not conducted in subjects with psoriasis.




Additional methodologic problems involve the use of agarose gel electrophoresis for the
quantitation of gene expression and failure in microamray procedures used. Furthermore
genetic variation in VDR and other ligands could also explain the negative findings of the
study.

This reviewer agroes with the clinical pharmacology reviewer, that due to methodological

shortcomings and the negative results of the study, no information based on this study be
included in product labeling.

Clinical Safety Issues:

In study 2663, two subjects (169/site 5265, 233/site 5274) were diagnosed with kidney
stones. A third subject (255/site 5273) was diagnosed with “renal colic” and may have
had “sludge” without a kidney stone. For study 2663, this reviewer calculated of
confirmed stones of 2/178 (person years) or 1.1% for those exposed to calcitriol.” For the
United States the yearly incidence rate of kidney stones is estimated at .37% or 1/272
persons per year.! However, comparison to the U.S rate may not be meaningful for these
subjects since subject 169 is from a site in Hungary and subject 233 is from a site in
Poland. According to the Oxford Handbook of Urology”, many temperate areas have a
high incidence of kidney stones e.g. Northern Europe and Scandinavia. Factors playing a
role are reported to be “western life style” - excess food, inadequate fluid intake, and
limited exercise combined with a genetic predisposition to stone formation. Genetically,
Caucasians are more likely to have kidney stones.

Examination of laboratory findings (details in NDA 22-087 Review dated September 22,
2008, pp. 66-68) for these subjects revealed that subject 255 (site 5273/Poland - no
confirmed stone) had elevated 24 hour calcium levels at baseline with no elevation in
serum calcitriol at baseline. Throughout the study, this subject experienced no elevation
of albumin adjusted serum calcium above the reference range. This subject may have
had idiopathic hypercalciuria, a condition characterized by normocalcemia with

Regarding the two subjects, 169 and 233, having confirmed kidney stones, for both the
24 hour urine calcium and calcitriol wers clevated at baseline. During the course of study
2663, neither of these subjects experienced an elevation of albumin adjusted serum
calcium above the reference range. It is likely that both of these subjects had a pre-
existing abnormality of calcium metabolism.

N NS DRSS l .”“'_n L0y EREEYRRER.AT mmm.
? Reynard, J and Biers, S. Kidaey Stones — Epidemiology, p. 350 in Oxford Handbook of Urology, Oxford
University Press © 2006.

* Asplin, JR, Coe FL, and Favus MJ. Chapter 281. Nepheolithiasis in Harrison’s Principies of Internal
Medicine, 17% Ed: Fauci AS, ot al., McGraw-Hill Companies, Inc. © 2008.




Talersr §

In response Dmmon for information the sponsor has provided responses dated

October 17, November 12, and December 4, 2008. Information submitted satisfied
criteria for a major amendment. Significantly, the November 12 submission provided
listings for calcium-phosphorus data outside the reference range for the pooled pivotal
studies (SPR.18053 and SPR.18054) and open-label safety study (SPR.2663).

serum calcium times phosphate (Ca x P) product should not be allowed to exceed 70 -
mg’/dL.”" This is provided as a method to monitor for over dosage and 70 mg?dL? (5.6
mmol’/L?) is identified as a threshold of concern for elevated risk of metastatic
calcifications. Based on cvaluation of hemodialysis patients a calcium-phosphate product
of < 4.4 mmol*/L? (55 mg?/dL?) is recommended.?

The sponsor states that the reference range (1.73-3.84 mmol?/L? for females 23 to 73 and
males 25 to 87) was calculated by multiplying the normal range of serum calcium by the
normal range of serum phosphorus. The range used is consistent with those found in the
literature. For adolesconts (14 to 19 female and 13 to 19 male) the upper limit of normal
is extended to 4.53 mmel’/L? for females and 4.8 mmol”/L? for males.

For the pooled pivotal studies (SPR.18053 and SPR.18054) subjects having laboratory
testing, 7/74 subjects treated with calcitriol and having calcium phosphorus products
starting within the normal range shifted to above normal range. This compares with 2/78
subjects treated with vehicle experiencing similar shifts. The clovations are sporadic
(mmhgoﬂymtinc)msoftheaxbjmmdwi&wﬁveMImthnlO‘/oabove
the upper range of normal in 5 of the subjects treated with active. No elevation reaches
mwmm&rmau mmel*/L?, or the threshold of concern of 5.6
mmol /L.

More information is provided in Appendix 1 regarding two subjects, both in the active
arm, having calcium phosphorus product elevations 11% and 14% above the upper range
of normal. One of these subjects also is the only subject having clevation of calcium
phospherus product for two episodes as opposed to one. Significant clinical impact of
clevated calcium phosphorus product is not seen.

! Recaltrol packege insert, WARNINGS; labeling approved 7/27/2004.
? Tortti r ot al. Comparison of Calcium Phosphate Product Values Using Messurement of Flasms Total
Calcium and Serum lonized Calcium. Hemodislysis International, 2007; 11:411-416.



Secum Calcium:

In the response dated November 4, 2008, the sponsor provided information on serum calcium
from the pooled pivotal trials. The reference ranges provided are 2.13-2.65 mmol/L, females
14-73 and for male 13-87. These are consistent with reference ranges found in the literature.

For the pooled pivotal studies (SPR.18053 and SPR.18054) subjects having laboratory
testing, 5/74 subjects treated with calcitriol and having serum calcium starting within the
normal range shifted to above normal range. This compares with 3/78 subjects treated
with vehicle experiencing similar shifts. The elevations are sporadic (occurring only one
time) in 3 of the subjects treated with active and 3% or less above the upper range of
normal in 4 of the subjects treated with active. More information is provided in
Appendix 1 on one subject (study 18053-active arm) having a 5% shift above the normal
range for serum calcium and having an elevation for two episodes as opposed to one.
Information is also provided on another subject (study 18054-active arm) having an
elevanonofscmmalcmmfortwoepuoduasopposodwom Significant clinical

impact is not seen.

Merum FROSDAoUS: ’

In the response dated November 4, 2008, the sponsor has provided information on serum
phosphorus from the pooled pivotal trials. The reference ranges provided by the sponsor are
listed below. These are consistent with reference ranges found in the literature.

14- 19

23-73
13-19
25-87

For the pooled pivotal studies (SPR.18953 and SPR.18054) subjects having laboratory
testing, 8/74 subjects treated with calcitriol and having serum phosphorus starting within
the normal range shifted to above normal range. This compares with 3/78 subjects
treated with vehicle experiencing similar shifts. The elevations are sporadic (occurring
only one time) in 6 of the subjects treated with active and in 2 of the subjects treated with
vehicle. Two of subjects treated with active had elevation greater than 10% above
normal, subject 477 - 16% and subject 324 - 18%. One subject, 438, treated with vehicle
bhad an clevation greater than 10% above normal, 12%. More information is provided in
Appendix 1 regarding 3 subjects having shifts greater than 10% above normal range.
Information is also provided on the 3 subjects having more than one episode of elevated
phosphorus. These two groups overlap in that two of the subjects having a greater than
10% phosphorus clevation also had more than one episade of elevation. Significant
clinical impact is not seen.

10



Wlthtespectw calcmmphosphomspmductmtheopenlabelsmdy,shnﬁsofsnbjectsmas
follows:

: sphorus product reference nnge T Subjects
thm 1 Above 28/317
Above to Above ' _ 317
Above to Normal , 125317

A total of 6 subjects, having baseline calcium phosphorus products within reference range
had a post-baseline value 10% or greater than the upper limit of normal. A total of two
subjects having baseline calcium phosphorus products abeve reference range had a post-
baseline value 10% or greater than the upper limit of normal. More information is provided
for these subjects in Appendix 2. Significant clinical impact is not seen.

Intheopenhbelufaysmdy 2663 hdneystonoswuerepomdmthreemb)ectsm
confirmed in two. A calculated yearly incidence of 1.1% for confirmed stones may not
be meaningfully compared with the U.S. rate of .37%, since the subjects with confirmed
stones were from sites in Hungary and Poland. For both of these subjects the 24 hour
urine calcium and calcitriol were clevated at baseline and during the course of study
2663, neither of these subjects cxperienced an clevation of albumin adjusted serum
calcium above the reference range. It is likely that both of these subjects had a pre-
existing abnormality of calcium metabolism. The subjest with no confirmed stone had
elevated 24 hour calcium levels at baseline with no elevation in serum calcitriol.
Throughout the study, this subject experienced no clevation of albumin adjusted serum
calcmabovothcwfmemge Th;ssnhueetmyhvcmmopnhehypemalexm
a condition characterized by n lcemia with unexplained hypercalciuria.'

For the pooled pivotal trials, examination of calcium phosphorus product data for the
pooled pivotal trials reveals no clevation reaching the recommended threshold for adults
of 4.4 mmol*/L?, or the threshold of concern of 5.6 mmol*/L?. Examination of outliers
for calcium phosphorus product, serum calcium, and serum phosphorus reveals no
significant safety concerns. For calcium phosphorus product, serum calcium, and serum
phosphorus, slightly greater numbers of subjects treated with active, versus those treated
with vehicle, shift from normal values at baseline to above reference range values post-

For the open label study, 2663, Mofedompbequmdwtdlumnhm
clevation reaching the threshold of concern of 5.6 mmol/L2. Examination of cutliers reveals

only two subjocts that reach the recommended threshold for adults of 4.4 mmol?/12. One of
these is a 25 year old male (subject 66/site 5268) who had a transieat incresse 10 4.96

! Asplia, JR, Cos FL, and Favus MJ. Chapter 281. Neplhwrolithiasis in Hasvison’s Principles of Intemnal
Medicine; 17* Ed:; Fauci AS, ot al., McGraw-Hill Companies, Ine. © 2008.
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mmo}’/L? which returned to normal. No AEs were reported for this subject and the subject
was lost to follow up. The other subject was a 72 year old female (subject 250/site 5272)
who had an increase to 4.50 mmol*/L? at day 43 with no subsequent lab values available. No
AEs were reported and the subject was lost to follow up.

The data reviewed do not suggest a need for routine laboratory monitoring. The risk for
erturbations in calcium homeostasis can be addressed in Iabeling. Overall, the
recommendation for NDA approval, per review of September 22, 2008, is not changed.

Appears This Way
On Giiginal

12



For trial 18053, mean medication use (calcitriol) was 392 + 390 grams with a daily use of
7.1+ 6.9 grams. At baseline the mean % BSA involved was 9.6 + 7.5.

For trial 18054, mean medication use (calcitriol) was 414 + 461 grams with a daily use of
8.2+ 19 grams. At baseline the mean % BSA involved was 11 + 8.5.

Subjeetsvm Pooled Plvotal Tnals (18053 and 18054) Ca x Phos Product > 10% above Upper
Limit of Rcfme_lygg

| Pheos "Calcitriol | Urine Ca

(mmol/L) | (pg/mL) | (mg/24h)

0.81-145 |159-556 | 100-300

1.1 1430 -

136 |965H 236

148 B 354 H

1.68H - 204

1.49H SI.IH -

142 - - 338

L71H - 74 L 436H14%

1.68 H - 182 1[4 _H 1
1.45 - 1 L 1331 i
1.35H |- 41 L 3T, ,

Sub;m4ﬂsa$6ywoldfemdewﬁhaIO%BSAmolvmabmhm(forthu
trial at baseline the mean % BSA involved was 9.6 + 7.5). Subject 477 discontinued
from the study at day 50 by subject request due to severe knoe pain. Adverse events for
this subject were listed as right knee pain (joint cffusion), left knee pain, hip pain and
back pain. The investigator considered these unlikely to be relsted to study medication.
No action was taken with regard to study drug.

Subject 477 had s total medication use of 326g calcitriol ointment and the mean
medication use for trial 13053 was 392 + 390 grams. This subject had a daily use of 6.5g
and for this trial the mean daily use was 7.1 + 6.9 grams. Duration of use was 50 days.

The elevation of calcium phosphorus product in this subject does not appear 1o be

13



was identified as an outlier for calcitriol elevation. However, note that elevation of urine
calcium was sporadic and elevations of albumin adjusted calcium were at most only 2%
above the upper range of normal.

Subject 324 (site 2129- trial 18053) is a 43 year old female having 4% BSA involvement
at baseline. Total medication use (calcitriol arm) was 796g, daily use was 14g, and
duration of use was 56 days. This use was above the mean for trial 18053; mean use was
392 + 390 grams with a daily use of 7.1'+ 6.9 grams. Note that this subject showed no
clevation of serum calcium or of urine calcium. No adverse events were listed and the
subject completed the trial.

_Outliers for Serum Caleium in Pooled Pivotal Trials (18053 and 1809 -

[ Site/subj Adea Serum Ca | Phos ' Caleitri Ca x Phos
(mg/dl) | (mmeVL) | (mmolL) (mmol*/L?)
8.5-10.6 2.13-265 |0.81-145 1.87-3.84
10.4 1255 126 321
101H _[278H5% |1.13 3.14

1L.TH 273H 45 396 F
10.3 253 1.2 1 3.04
105 1.36 - 1347
10.5 2 17.8 3.06
11.1H 1.13 3.0
113H 1.39 3.7
103 .07 1349 265

Subject 44 (site 2129 — study 18053) is a 25 year old male having 12% BSA involvement
at baseline. Total medication use (calcitriol arm) was 31g, daily use was .55g, and
duration of use was 57 days. For this subject total medication use and daily medication
use were below the mean for trial 18053. Note that no clevations occurred in urine
calcium. No adverse events were listed and the subject completed the trial.

Subject 624 (sits 2036 — stady 18054) is a 60 year old female having 6% BSA
involvement at bassline. This subject’s albumin adjusted calcium of 11.3 (or 6.6% above
two pivetal trials. Total medication use (calcitriol arm) was 87g, daily use was 1.7g, and

14




duration of use was 51 days. For this subject total medication use and daily medication
use were below the mean for trial 18053. Note that no elevations occurred in urine
calcium. No adverse events were listed and the subject completed the trial.

erum Phosphorus in Pooled Pivotal Trials (13053 and 18054

AdjCa | Serum Ca | Phos Calcitriol | Urine Ca | Ca x Phos
(mg/dL) | (umoVL) | (mmolL) | (pgml) | (mg24h) | (mmol’/L?)
8.5-10.6 | 2.13-2.65 0.81-1.45 15.9-55.6 100-300 1.87-3.84

mgdl | mmoll | mmolL pg/ml.

3.1 - 259

elalslzle

SLIH_

glalelsls
e
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6T T4

[0 |24 | 1104 1307

103 |23 1533|348
0.6 1A% |59 ,5%";_ T
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18 1104 | 2.55

s ) -1—- D —

[99 108 H 265 145 | P 384

Subject 1 above treated with active, 477 (site 439 — study 18053) is a 56 year old female
having 10% BSA involvement at baseline. Total medication use was 326g, daily use was
653,and¢wmonofusewa50dnys For this subject total medication use and daily
medication use were below the mean for trial 18053. This subject has also been
discussed above under calcium phosphate product. This subject discontinued from the
study at day 50 by subject request due to severe knee pain. Adverse events for this
subject were listed as right knee pein (joint effusion), left knee pain, hip pein and back
pain. The investigator considered these unlikely to be related to study medication. No

Subject 2 above treated with active, 324 (site 2129 — study 18054) is a 43 year old female
having 4% BSA involvement at baseline. This subject has also been discussed above under
calcium phosphate product. Total medication use was 796g, daily use was 14g, and duration
of use was 56 days. For this subject total medication use and daily medication use were
above the mean for trial 18054. No adverse events were listed and the subject completed the
trial.

Subject 3 above treated with active, 762 (site 438 - study 18054) is a 40 year old female
having 4% BSA involvement at bascline. Toulmamnmwuwg.daﬂymwu .68g,
and duration of use was 57 days. For this subject total medication use and daily medication
use were below the mean for trial 18054. Adverse events listed were sinusitis and worsening
arthritis, both considered by the investigator to be definitely unrelated. The subject

completed the trial.

Subject 1 above treated with vehicle, 566 (site 438 — stady 18054) is a 36 year old male
having 10% BSA involvement at baseline. Total medication use was 18g, daily use was
-29g, and duration of use was 61 days. For this subject total medication use and daily
medication use were below the mean for trial 18054. Adverse event listed was sinusitis,
considered definitely unrelated.

Subject 2 above treated with vehicle, 458 (site 439 - study 18053) is a 61 year old male
having 6% BSA invelvement at bascline. Total medication use was 595g, daily use was
10.4g, and duration of usc was 57 days. For this subject total medicstion use and daily
medication use were ghgvg the mean for trial 18054. Adverse event listod was blockage of
two coronary arteries, considered unlikely to be related.
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Appendix 2

For study 2663 the mean baseline % BSA involvement was 16.118.4% and the adjusted
mean daily drug use was 5.8+5 grams.

(pg/ml) (mmok/24h)
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Sitw/subj | Lab | Ad) Ca | Serum Ca | Phos Cakitriol | UrineCa | Cax Phos
Day (mg/dl) | (nmolL) | (mmolVL) | (py/mL) | (mmol24h) | (mmol/L?)

8.5-10.6 2.13-2.65 0.81-1.45 | 159-55.6 | 100-300 1.87-3.84

233 245 142 SIH 7TH 3.54 .

2.57 271H 1.83H .40 183 H 4.96 H 34%
2.3 248 1.06 17 110.1H 2.63

2.32 244 13 130 169 3.17

2.34 249 131 (45 [89H 3.26

248 1254 1.04 24 LIL 2,64

22H _|276H | 1.63H 2 9L

4.5H21%

1) Subject 34 above (site 5110) is a 62 year old male with a 10% baseline BSA involvement
which is below the mean for the study (16.11:8.4%). This subject did not return used
medication tubes for weighing and therefore the daily use is estimated as either O or as if all
tubes were used completely. No AEs were reported and the subject completed the study.

2) Subject 279 (site 5124) is a 14 year old male with a 12% baseline BSA involvement which
is below the mean for the study (16.1+8.4%). This subject did not return used medication
tubes for weighing and therefore the daily use is estimated as cither 0 or as if all tubes were

3) Subject 323 (site 5124) is a 54 year old female with a 29% bascline BSA involvement
which is above the mean for the study (16.118.4%). Daily use was estimated at 6.8 grams
which is above the mean for the study (5.815 grams). No AEs were reported and the subject

4) Subject 92 (site 5262) is a 38 year old male with a 25% baseline BSA involvement which
is above the mean for the study (16.118.4%). Daily use was estimated at 8.8 grams which is
sbove the mesn for the study (5.815 grams). This subject did experience adverse cvents

S) Subject 66 (site 5268) is a 25 year old male with a 30% baseline BSA involvement which
is above the meaa for the study (16.118.4%). Daily use was estimatod at 5.2 grams which is
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below the mean for the study (5.8+5 grams). No AEs were reported. Thcmbjectwaslostto
follow up.

6) Subject 250 (site 5272) is a 72 year old female with a 15% basecline BSA involvement
which is below the mean for the study (16.118.4%). Daily use was estimated at 22.1 grams
which is above the mean for the study (5.815 grams). No AEs were reported. The subject
was lost to follow up.

2663; Sub; iects Above to Above (Values > 10%)

Serum Ca | Phes Cakitriol | Urine Ca Ca x Phos
(mmoVL) | (mmoVL) | (pg/mL) | (mmol24h) | (mmeol'1L?)
2.13-265 |[081-145 [159-556 | 100-300 1.87-3.84
249 1.52H 26_ - 3.781
242 S4H k7] 1.3L 3.73H
25 163H 32 JLIL 4.08 H 10%
12.62H 128 71H 26 3.3
253 1135 T41 1131 3.4
2.35 1.49 | 8L 4.9 35
239 143 20 251 3.42
1237 146 35 14L 3.46
166 H 2 445H20% |
- X 9H >~.
15§H |35 4 A1 HII%

1) Subject 11 (site 5108) is a 77 year old female with a 20% baseline BSA involvement
which is above the mean for the study (16.1+8.4%). Daily medication use was estimated at
-9 grams which is below the mean for the study (5.8+5 grams). No AEs were reported and

2) Subject 46 (sitc 5110) is a 27 year old male with a 30% baseline BSA involvement which
is above the mean for the study (16.1+8.4%). Daily medication use was cstimated at 2.2
grams which is below the mean for the study (5.8+5 grams). No AEs were reported. The
subject discontinued the study at the subject’s request.
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Clinical Review
Patricis C. Brown, M.D.
NDA 22-087

1 Recommendations/Risk Benefit Assessment

1.1 Recommendation on Regulatory Action

This reviewer recommends that Tradename calcitriol 3ug/g ointment be approved for topical
treatment of mild to moderate psoriasis in adults age 18 and older.

1.2 Risk Benefit Assessment

Approximately 7.5 million people in the United States have psoriasis. A majority of these
people are likely to have mild to moderate chronic plaque psoriasis. Treatments gencrally
considered appropriate for this group include topical steroids of various strengths, calcipotriene
(Dovonex) a vitamin D3 analogue available as cream and solution, and tazarotene. Topical
steroids place users at risk for local side effects of atrophy, telangicctasia, and dyspigmentation.
If overused or used improperly, topical steroids also a can affect the hypothalamic-pituitary-
adrenal (HPA) axis. Tazarotene, being a teratogen, has the potential to cause birth defects.
There is a public health need for a product for use in psoriasis with a more favorable side effect
profile than seen with the products noted above.

Tradename calcitriol 3ug/g ointment has been demonstrated to be efficacious in two well-
controlled pivotal trials. The results are solid. Calcitriol 3pg/g ointment was also more
effective than vehicle in all subgroups.

Safety was evalusted in the two pivotal trials and in an open-label long term safety study.
Supportive safety data was also evaluated from 12 other controlled trials. In the clinical
program, one death and 24 SAEs were cvaluated and considered to be unrelated to study drug.
In uncontrolled studies 2 SAEs, erythema annualare centrifugum and worsening of psoriasis,
were considered possibly related to study drug.

Examination of adverse events reveals a potential for local effects such as pruritus, discomfort of
skin, and pain. These may be related to components of the vehicle. Cutaneous safety testing
revealed that caleitriol ointment showed roughly equivalent levels of irritation to white
petrolatum and, s studied, was not sensitizing. Calcitriol 3ug/g ointment as studied did not
show evidence of phototoxicity or of photosensitization.

Calcium homeostasis parameters were monitored in approximately 80 subjects in calcitriol and

vehicle arms of the two pivotal trials. In trials 18053 and 18054, 22 subjects in the calcitriol arm
and 15 subjects in the vehicle arm had at least one albumin-adjusted calcium above the normal

range. In the pivotal trisls, for 24 hour urine calcium, 16 subjects in the calcitricl arm and 26 in
the vehicle arm had values above the normal range. Clinical symptoms of hypercalcemia were
not noted.
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In the open label safety study, 2663, 10 subjects experienced hypercalcemia. The distribution of
events of hypercalcemia was roughly even through the 4 quarters of the study. A total of 20
subjects had hpercalciuria reported as an adverse event. Events of hypercalciuria as an adverse
cvent were distributed roughly evenly through the 4 quarters of the study. Two subjects in this
study were found to have kidney stones. In both cases laboratory parameters of calcium
metabolism were above normal at baseline (either calcitriol or 24 hour urine calcium).

The adverse event profile observed, including effects on calcium metabolism, indicates that if
tradename calcitriol ointment is used as labeled (no more than 30 g day) under a physicians care,
it is safe.

1.3 Recommendations for Post-Marketing Risk Management Activities

The standard risk management measures of prescription status, professional labeling, and
spontaneous adverse cvent reporting are adequate risk management activities for this drug at this
time. Adverse events that would be of particular interest would be those suggesting possible
systemic effects from absorption of the active ingredient, calcitriol, and would reflect an impact
on calcium metabolism.

1.4 Recommendations for other Post-Marketing Study Commitments

The sponsor should conduct a PK/PD study under maximum use conditions to assess systemic
exposure in children. The sponsor should evaluate the effect of their product on calcium in all
subjects.

The sponsor should conduct a vehicle-controtled trial (or trials) in pediatric subjects with plaque
psoriasis, to understand the efficacy and broad safety profile which would include local and
systemic safety. The sponsor should evaluate the effect of their product on calcium in all

The sponsor should conduct a long-term safety study in children. An open-label study may be

Appears This Way
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2 Introduction and Regulatory Background

2.1 Product Information

The sponsor, Galderma Laboratories, L.P., has submitted a 505(b)(1) application for calcitriol
ointment 3pg/g (0.0003% w/w). Calcitriol ointment 3ug/g is a single-phase, white translucent
semi-solid product that contains calcitriol (0.0003% w/w), white petrolatum —— : ‘
mineraloil— = andvitaminF The product is intended for twice
daily topical treatment of plaque psoriasis in adult aged 18 and above.

The ointment is packaged ir—————luminum tuber - — S
' The tubes are closed with _——————— screw caps. Tube sizes proposed for
marketing are — 100g. A Sg size is proposed for samples.

According to the chemistry reviewer, calcitriol is a well-established compendial drug substance
whose structure has been fully elucidated. Calcitriol has been marketed in various formulations
since 1978. According to the sponsor, calcitriol ointment 3mcg/g (Silkis), is currently approved
in 42 countries and marketed in 28 countries.

The non-proprictary name for the proposed drug product is calcitriol ointment. The proposed
proprictary name is Silkis. The Division of Drug Marketing, Advertising, and Communications
(DDMAC) did not recommend the use of the proposed proprictary name because the name
overstates the cfficacy of the product. The Division of Dermatology and Dental Products
(DDDP) DDMAC’s objection to the name based on promotional concerns. The -
sponsor was notified with a letter dated June 23, 2008 and was invited to submit two new trade
names.

2.2 Tables of Currently Available Treatments for Proposed Indications
Discussion will be limited to those products having indications similar to the indication being
considered in the current application, topical treatment of mild to moderate chronic plague

Cream .05% Relief of inflammatory and pruritic manifestations
Ointment .05% | of corticosteroid responsive dermatotses

Lotion .05%
Hydrocortisone Cream 0.1% Relief of inflammatory and pruritic manifestations
butyrate Oimtment 0.1% | of corticostercid responsive dermatotses

Solution 0.1%

ba)

b(4)
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Treatment Formulations | Indication ages
Fluticasone Cream 0.05% Relief of mﬂammﬁory and pruritic manifestations | 3 months
propionate : and older
Ointment .005% | same adults
Fluocinonide Cream | Relief of mﬂmmnory and pruritic manifestations | 12 years
of corticostereid responsive dermatotses and older |
Clocortolone Cream 0.1% Relief of mﬂammatory and pruritic manifestations
pivalate of corticosteroid responsive dermatotses
Halcinonide Cream 0.1% Relief of inflammatory and pruritic manifestations
sponsive dermatotses «
Ointment .05% Rehefofmﬂammaterymdp:mhcmmtfmhw 13 and
Lotion .05% | of corticosteroid responsive dermatotses older -
' Cream 0.05% [ Relief of inflammatory and pruritic manifestations | 12 and
Ointment 0.05% | of corticosteroid responsive dermatotses older
Foam 0.05% Relief of inflammatory and pruritic manifestations | 12 and
' of corticosteroid responsive dermatotses older
Lotion 0.05% Relief of inflammatory and pruritic manifestations | 18 and
; of corticosteroid responsive dermatotses older
—_— - =9
. T — 2
Non-steroids
Calcipotriene Ointment 0.005% | Plaque psoriasis aduits
Calcipetriens Cream 0.005%
Calcipotriene Ointment Psoriasis vulgaris Adults 18
0.005% and and above
betamethasone
dipropionate 0.064%
1 Cream .05%  plaque psoriasis
Cream 0.1% —
Gel 0.05% Stable plaque psoriasis of up to 20% BSA
Gel 0.1%

Adverse' nwtians wnh topwal comcostmm can mch:&eprdemnl atrophy (usually reversible),
dermal atrophy with development of striac, and HPA axis suppression. Burning and itching may
also occur at sites of application. Corticosteroids are pregnancy category C drug products.

For calcipotriene, the most frequently reported adverse reactions are bumning, itching, and skin
irritation. Calcipotriene should not be used by patients with hypercalcemia or evidence of

vitamin D toxicity. Cdcmﬂmen:mmymmcwgmdwt

Fer calcipotriene 0.005% and betamethasone dipropionate 0.064% ointment, adverse reactions
include hypercalcemia, reversible hypothalamic-pituitary-adeenal (HFA) axis suppression, skin
atrophy, pigmentation changes, telangicctasia, pruritus, rash, skin burning, erythema, folliculitis,
skin irritation, and psoriasis. Calcipotriene 0.005% and betamethasone dipropionate 0.064%
ointment is contraindicated in patients with known or suspected disorders of calcium

L

b(4)
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metabolism. This product is also contraindicated in patients with erythrodermic, exfoliative and
pustular psoriasis. Calcipotriene 0.005% and betamethasone dnpropionate 0.064% ointment is a
pregnancy category C product.

With respect to tazarotene, for the gel form, the most frequently reported adverse reactions in
clinical trials were pruritus, burning/stinging, erythema, worsening of psoriasis, irritation, and
skin pain. For the cream form the most frequently reported adverse reactions were pruritus,
erythema, and burning. For both cream and gel, because of heightened bumning susceptibility,
exposure to sunlight should be avoided unless deemed medically necessary. According to
labeling, a negative pregnancy test should be obtained two weeks prior to starting therapy and
therapy should start during a normal menstrual period. Women of childbearing potential should
also employ adequate birth control while using tazarotene. Tazarotene is a pregnancy category
X product.

2.3 Availability of Proposed Active Ingredient in the United States

Since 1978 calcitriol has been marketed in the United States in various formulations. The

~ formulations include Rocaltrol available as oral capsules (0.25pg and 0.5ug, NDA 18-044) for
management of secondary hyperparathyroidism in chronic renal failure, hypocalcemia in dialysis
patients, and patients with idiopathic or pseudohypoparathyroidism. Rocaltrol is also available
as an oral (1 pg/mL, NDA 21-068) for treatment of secondary hyperparathyroidism in
patients having moderate to severe chronic renal failure and who are not yet undergoing dialysis.
Calcijex is available as injectable solutions (.001 and .002 mg/mL, NDA 18-874) for
management of hypocalcemis in patients undergoing chronic renal dialysis.

Calcipotriene (Dovonex, originally approved 1993) was the first vitamin D analog approved in
the United States for the treatment of plaque psoriasis in adults. Currently Dovonex is available
as a cream (.005%, NDA 20-554) for treatment of plaque psoriasis and as a solution (.005%,
NDA 20-273) for topical treatment of chronic, moderately severe psoriasis of the scalp.
Taclonex® Ointment, containing calcipotriene 0.005% and betamethasone dipropionate 0.064%,
was approved in 2006 for the topical treatment of psoriasis vulgaris in adults 18 years of age and
above for up to 4 weeks. In 2008 Taclonex Scalp® Topical Suspension, containing
calcipotriene 0.005% and betamethasone dipropionate 0.064%, was approved for the topical
treatment of moderate to severe psoriasis vulgaris of the scalp in adults 18 years and older.

2.4 Important Safety Issues with Consideration to Related Drugs

A safety concern is the effect of the vitamin D analogue on calcium homeostasis. As indicated
by the results of a pharmacokinetic/pharmacodynamic study performed under conditions of
maximal use, systemic absorption of calcitriol does occur. Calcitriol acts on intestine, kidney,
and bone to contrel plasma calcium and phosphorous levels. The plasma half-life of calcitriol in
humans is estimated to be between 3 and 5 days. _
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Calcitriol (10,25-dihydroxyvitamin Ds) is endogenously produced and is the active hormone
form of vitamin Ds. In humans, calcium and phosphorous levels are in plasma are regulated by
the vitamin Dy/parathyroid hormone (PTH)/calcitonin system. Vitamin D 1a-hydroxylase is the
enzyme that controls levels of calcitriol. If serum calcium increases, serum PTH and the activity
of 1¢. hydroxylase decrease, resulting in inhibition of calcitriol synthesis. At the same time the
activity of 24-hydroxylase increases and induces calcitriol catabolism. If serum calcium
decreases, calcitriol synthesis increases. Calcitriol facilitates absorption of calcium and
phosphate in the small intestine and interacts with PTH to enhance the mobilization of calcium
and phosphate from bone. Calcitriol also decreases the renal excretion of calcium and
phosphate. Through a feedback loop excess calcitriol would be expected to increase serum
calcium and phosphorus and decrease levels of PTH. Hypercalciuria can follow due to

- decreased parathyroid hormone stimulated calcium reabsorption. Hypercalciuria can lead in turn
to the formation of insoluble calcium salts and kidney stone formation.

2.5 Summary of Pre-submission Regulatory Activity Related to Submission

A Pre-IND/End of Phase 2 meeting was held November 15, 1999. Principal areas of concern
addressed by the Agency included the primary efficacy parameters; the Investigator’s global
assessment dichotomized to success/failure was recommended. The Agency stated that all
lesions should be treated and evaluated regarding erythema, scaling, and plaque thickness. Scalp
lesions could be excluded. More than one target lesion should be assessed in each patient. The
Agency stated that information will be needed about efficacy in knee/clbow lesions as compared
to trunk lesions. Secondary cfficacy variables preferably should include all treated lesions. Prior
to NDA submission, the sponsor should perform topical safety studies with the final-to-be
marketed formulation. Additionally, long term safety studies should include at lcast 300 patients
of all ages, pregnant and lactating, unless there is a convincing rationale for any exclusion.

A pre-NDA meeting with the sponsor was held May 17, 2006 and among the issues discussed
\;vyas the sponsor’s reauest T '

| )

sponsor indicated that they would submit a Proposed Podiatric Study Request.

The current submission is a resubmission of an application originally submitted in September
2006. The reason for refusal to file was incomplete CMC data to support the manufacturing
process at the designated commercial manufacturing site, Galderma Production Canada, Inc.
The designated commercial manufacturing site and process were different from those of the
Phase 3 clinical studies (Galderma Industrial Development France). Bridging data to support
these changes were missing.

-

b(4)
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2.6 Other Relevant Background Information

Calcitriol ointment, 3mcg/g, was initially developed by’ in the late
1980’s, licensed to - then acquired by Galderma in 1996. According to the sponsor,
calcitriol ointment 3mcg/g (Silkis), is approved in 42 countries and is marketed in 28 countries.

3 Ethics and Good Clinical Practices

3.1 Submission Quality and Integrity
1) DSI inspections were requested with the following rationale:

Please inspect sites 1170 and 2123 in study 18053. Site 2123 has a relatively large
sample size and a high treatment effect (zero response for the vehicle and nearly 50%
response for the active) which is considerably larger than the overall treatment effect of
12%. Site 1170 enrolled 20 subjects of which 0/10 of subjects treated with active
responded, whereas 3/10 treated with vehicle responded resulting in a treatment effect
favoring vehicle. As this is not consistent with results from other centers, interest lies in
how one might be able to explain such an extreme deviation from the overall study
conclusions and if such results are due to study conduct at this site.

Site # 2123, was inspected with the conclusion: “The study appears to have been conducted

adequately, and the data generated by this site appear acceptable in support of the respective
indication.”

Site # 1170, was inspected with comments: “Review of the records noted above” (for all 20
enrolled subjects) “revealed no significant discrepancies/regulatory violations. “Data appear
acceptable in support of the respective application.” “Review of the establishment inspection
report (EIR) for Dr. Breneman is pending. An addendum to this inspection summary will be
forwarded to the review division should there be a change in the final classification or additional
observations of clinical and regulatory significance are discovered after reviewing the EIR.”

2) The sponsor’s analyses were reviewed. The review team performed independent analyses.

3.2 Compliance with Good Clinical Practices
Responding to an information request for 3 statement of Good Clinical practice for all of the

cmdmdmmeMthemNDAmApnlB 2008 with the
following statement:

10
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Clinical studies submitted in this application comply with recognized Good Clinical
Practice standards. Elements to ensure the protection of human subjects include the
review of human research by an independent Institutional review Board, compliance with
the principles of research described in the Declaration of Helsinki, and the informed
consent of subjects participating in each study.

3.3 Financial Disclosures

The sponsor has provided FDA form 3454 certifying that the has not entered into
financial arrangements with the listed clinical investigators. The listed clinical investigators
included 85 with study 18053 and 78 with study 18054. The sponsor also certified that the listed
clinical investigators did not disclose any proprietary interests in this product or a significant
equity in the sponsor. The sponsor further certified that none of the listed investigators was the
recipient of significant payments of other sorts.

The sponsor also provided FDA form 3455 with additional information pertaining to *
S who was principal investigator at sits——". in study © h(ﬁ)
— This site also ha¢ ——ub-investigators. Tt was disclosed that
Gclderma Labomones, L.P. provides an educational grant to the -
The sponsor states that this center is a health
services research unit that performs projects to improve the care of patients with skin disease.
The grant primarily funds the Center’s infrastructure. The sponsor states: “The funding of this
grant is in no way associated with the outcome of the research conducted.” '

4 Significant Efficacy/Safety Issues Related to Other Review
Disciplines

4.1 . Chemistry Manufacturing and Controls

At the time of this review the final chemistry review was not available. The chemistry reviewer
is Jane L. Chang, Ph.D.

Calcitriol ointment 3ug/g is a single-phase, white transiucent semi-solid product that contains the
following:

_Table 2: Composition of Caleitriol

Names of Ingredients . Pm(c;ﬁ?&:)muh - Function
oW
e
- b(4)
C J

“Source: SpomrsNDA,Moduhz,Vol 1.1,23.P.1

1
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According to the sponsor, an ointment dosage form was selected

The ointment base consists of a mixture of white petrolatum and mineral oil. the concentrahons b
of which were selected to providr — — — . As stated in the (4)
chemistry review, these excipient -
- . T:—F\a
Ac ctated in the chemistrv review | -
-
h(4)
| i D
— ]
According to the chemistry reviewer; “The same formulatios —— )
- /as
used for all clinical studies conducted by Gal by Galderma. Vitamin E was' ——— —
Clinical batches were mamlfacmd at
Galderma Industrial Development (DI) in Alby sur Chéran-France - — Galderma b(4;
Manufacturing facilities in Alby sur Chéran-France ———————and —
————-———"l‘hedmgproductferthetwo!’hue3 pivotal studies (RD.06.SRE.18053 and
RD.06.SRE.18054) was manufactured at DI.
4.2 Clinical Microbiology
This is not applicable since this is not an antimicrobial product.
4.3 Preclinical Pharmacology/Toxicology
The Mmby/ toxicology reviewer states; “The clinical formulation of the drug product and
the individual components of the product have been adequately evaluated for safety in
nonclinical studies. The database supports the safety of the proposed use of the product.” The
pharmacology/ toxicology reviewer concludes that the product is approvable with respect to
nonclinical concerns.
The pharmacology/ toxicology reviewer suggests the following labeling:
. r_ [ — -') N
b(4)
1(5)
o J
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- a
h(4)
h(5)

- J

4.4 Clinical Pharmacology

44.1 Mechanism of Action

The sponsor has proposed the following iabeling:

- -1
h(4)
L _ _ ) ] ) -

The mechanism of action of caleitriol in the treatment of psoriasis is thought to involve
inhibition of keratinocyte proliferation. However, the precise mechanism by which calcitriol
affects keratinocyte differentiation and proliferation is unknown.

The sponsor has proposed the following labeling:

13
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L

The statements above are not established in

and will not appear in labeling.
The effect of calcitriol on QTc interval has not been studied.

4.4.3 Pharmacokinetics

The pivotal PK/PD study was RD.03.SRE.40005, “Pharmacokinetics and Pharmacodynamics of
Calcitriol following twice daily application of Calcitriol 3 ug/g ointment for 3 weeks under
conditions of maximal exposure in subjects with psoriasis.” This was a multi-center, open label
study designed to determine the PK and PD of calcitriol 3 ug/g ointment formulation.

According to the clinical pharmacology reviewer, there was an increase in the mean calcitriol
plasma concentrations upon twice-daily application of a maximum dose of calcitriol 3 ug/g
ointment (30 g daily) for 21 days in subjects with chronic plaque psoriasis. The geometric mean
values of Cpyx increased by approximately 36% and the mean value of AUC (o.)2y) increased by
44% over bascline.

The clinical pharmacology reviewer concludes that there was no correlation between PK
parameters (AUC and Cpex) and PD parameters (serum albumin adjusted calcium, serum
phosphorus, urinary calcium and urinary phosphorus). The clinical pharmacology reviewer
further states that 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 for patients with high
calcitriol levels.

The sponsor has proposed the following labeling:
—

14
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+— 1
h(4)
o J

The clinical pharmacology reviewer proposes the following labeling:

[ABE (Strikeout) suggests deletion of text and ABC (Bold, italics and underline) suggcsts

insertion of new text.]
r_:‘ -

b(4)
J
o R
Appears This Way
On Original
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5 Sources of Clinical Data

S.1 Tables of Clinical Studies

Table 3: Controlled Clinical Studies in Subleets on Calcitriol Therapy

ointment, BID-7 weeks (1-wk run-in, 6-wk treatment)

Stud i
pe “s:arr Overview of Study Design Study'
Pivotal RD .06.SRE.18053
Vehicle- Multi-center, randomized, double-blind, vehicle-controtled, parallel-group | (SRE-18053)
controlled Ymh calcitriol ointment 3g/g BID-8 weeks RD .06.SRE. 18054
Studies (SRE.18054 )
Single-center, randomized, double-blind, vehicle-controlled, leRt-right H.141.5006 A/M
comperative study with calcitriol ointment 3ug/g BID-8 weeks (2-wk run-in, (5006/ AM)
Other Vehicle- | 6-wk treatment)
controlled ' )
Studies Multi-center, randomized, double-blind, three paralicl-group study: calcitriol H.141.5009M?
ointment 3ug/g ointment (vs.) vehicie (vs.) betamethasone valerate 0.1 % (5'009 IM)
BID-7 weeks (1-wk run-in, 6-wk treatment)
(. —
Active Multi-center, randomized, invoﬁm-muked, left-right comparstive study RD 03.SRE.2653
Controlled with calcitriol ointment 3ug/g (vs.) calcipotriol ointment S0ug/g, BID-6 (SR.E.2.653)
Studi ’
Multi-center, randomized, single-blind, parallel-group with cslcitriol ointment i
3ug/g (vs.) calcipotriol ointment 50ug/g, BID-12 weeks RD.03.SRE.2684
Multi-canter, randomized, active comparator-controtied, investigator-blinded,
left-right comparative study caleitriol ointment 3ug/g (vs.) calcipotriol RD.03.SRE.29013
ocintment 50yg/g BID-6 weeks (after 3 days salicylic acid 10% ointment) :
Multi-center, randomized, doubie-blind, paralicl-group comparative study
with ealcitric! ointment Ijg/g (vs.) betarmnethasone dipropionate 0.05% H.141.90IM/C

16
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Study , 1
Category Overview of Study Design Study
Multi-center, randomized, open, parallel-group comparative study with
calcitriol ointment 3ug/g BID (vs.) dithranol (0.25% to 2% ) cream QD-9 H.141.902M/C
weeks (1-wk run-in, 8-wk treatment)
Multi-center, randomized, double-blind, paratiel-group study with caleitriol
ointment 3ug/g (vs.) calcipotriol ointment 50pg/g, BID-9 weeks (1-wk run-in, | H.141.908M/C
8-wk treatment)
Other Single-center, randomized, double-blind, vehicle-controlled, left-right
) ions comparative study, with calcitriol ointment 15ug/g, QD-10 weeks (2-wk run- | H.141.5005/M
0! in, 6-wk comparative, 2-wk treatment —free)
Slnglo-wnter randomized, double-blind, vehicle-controlled, len-right
comparison with calcitriol ointment 15g/g, BID-8 weeks (2-wk run-in, 6-wk | H.141.5005/M
treatment)

' Studies H. ldlmperfomcdb ——— Studies RD were performed by Galderma.
2 H.141.5009M is both vehicle and active controlled b(q)

Source: Sponsor’s NDA, adapted from Table 2, Integrated Summary of Safety, pp.16-17.

5.2 Review Strategy

The pivotal Phase 3 trials SRE.18053 (US) and SRE (US) were reviewed in detail for safety and
efficacy.

The safety review of the sponsor’s product will focus on adverse events and systemic safety
(laboratory evaluation), and local safety (cutaneous signs and symptoms at application sites in
Phase 2 and Phase 3 studies). The safety database consists primarily of the pooled data from the
2 pivotal trials, SRE.18053 (US) and SRE 18054 (US) wherein calcitriol ointment was studied at
3pug/g BID for 8 weeks. This data is used for subgroup analysis. The safety data base also
includes supportive data from the other 12 controlied trials. Of these, only one, H.141.908M/C
(UK), has the ssme concentration of active and a very similar dosing regimen (BID for 9 weeks:
1-week run in, § weeks of treatment).

The safety database also includes data from the long term safety study, SRE.2663 (INT non-
US). This was performed open label, with calcitriol ointment 3ug/g for up to 52 weeks.
Special safety studies are discussed in section 7.4.5 and include: '

a) CG.03.SRE.2598 (FR) repeat insult/21-day cumulative imritancy

b) RD.03.SRE.2652 (FR) repeat insult/21-dsy cumulative irritancy

17
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c) CG.03.SRE2600 (UK) cumulative irritancy and cutaneous contact sensitization
d) CG.03.SRE.2602 (UK) photo-toxicity .
€) CG.03.SRE.2601 (FR) photo-allergy

5.3 Discussion of Individual Studies

The phase 3 pivotal trials performed as part of the clinical development program were of
identical design. The protocol review that follows will apply to both studies unless otherwise
noted.

Pivotal Phase 3 Studies:
Protocol Number: RD.06.SRE.18053
Protocol Number: RD.06.SRE.18054

Title: “Evaluation of the Efficacy and Safety of Tmce Daily Application of Calcitriol 3pg/g
Ointment and its Vehicle, in the treatment of Chronic Plaque Psoriasis”

Study 53 was performed in the United States and had 25 investigators. The first subject was
enrolled January 21, 2002 and the last subject completed July 18, 2002.

Table 4: Subject Enroliment by Center Study 18053 (ITT Population)

Analysis | Investi- | Investigator Name Loeatlen Calgitriol | Vehicle Total
Center | gator (N=209) (N=209) Subjects
number _ _ _ enrolled

1 2019 | Javier Flores, MD i, Fl 13(6.2%) | 13(6.2%) |26(6.2%)

2 2028 | Alicia Bucko, DO 13(6.2%) | 12(5. ) |25 (6.0%)

3 2029 | Bruce Miller, MD Portland, OR 12(57%) [ 12(5.7%) |24 (5.7%)

4 2121 Towo RL (noxville, T 12(5.7%) [ 12(5.7%) |[24(5.™%)

S 2066 EUgene fitwaukes, V 11(53%) |10(4.8%) |21(5.0%)
6 1170 10(4.8%) | 10(4 _;39_6) 20 (4.8%)

7 2129 10(4.8%) |10(4.8%) |20 (4,8%)___

3 2069 9(4.3%) [ 9(43%) | 13(2.3%)

] 2101 9(4.3%) 10(4.8%) | 19(4.5%) |

9 2094 §(3.8%) [9(43%) 17 (4.1%)

9 2124 9(4.3%) 9 (4.3%) 18 (4.3%)

10 2106 8 (3.8%) 17 (4.1%)

19 2123 9 (4.3%1

11 2120

i 5157

12 1086

12 2128

13 2045
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13 2052__| David Wilson, MD Lynchbuwrg, VA [ 7(3.3%) | 8(3.8%) |15 (3.6%)

14 429 Leonard Swinyer, MD | Salt Lake City, UT |7(33%) [7(3.3%) 14 (3.3%)

14 [2023 | Daniel Stewart, DO | Clinton Township, | 6 (2.9%) | 6(2.9%) | 12 (2.9%)
. MI

15 385 | Alan Menter, MD Dallas, TX 5(24%) | 5(24%) | 10(2.4%)

15 439 | Michael Jarrat, MD___ | Austin, TX 5(24%) | 4(1.9%) | 9(22%)

15 2084 | L Eichenfield, MD San Diego, CA 1(0.5%) | 1(0.5%) | 2(0.5%)

15 2149 | Linda Stein, MD Detroit, Ml 6(29%) | 6(29%) | 12(2.9%)

Source: Sponsor’s NDA, 5.3.5.1.1.01, Study Report RD.06.SRE.18053, Text Table 1 pp. 27-30

and Table SUB 1.2, pp. 105-106.

Study 54 was performed in the United States and had 25 investigators. The first subject was
enrolled January 19, 2002 and the last subject completed July 2, 2002,

~_Table 5: Subject Enroliment by Center Study 18054 (ITT Population)

Analysis | Investi- | Investigator Name Location Calcitriol | Vehicle Total
Center | gator (N=210) | (N=211) | Subjects
number enrolled
1 2186__| Thomas Fleming, MD | Sandusky, OH 16(7.6%) | 16(7.6%) | 32 (1.6%)
2 (2038 | Jerold Powers, MD Scottsdale, AZ 16(7.6%) | 15(7.1%) |31 (7.4%)
3 2185 [ Arthur Balin, MD | Media, PA 15(7.1%) | 16(7.6%) | 31 (1.4%)
3 2095 | Steven Kempers, MD | Fridiey, MN 12(5.7%) | 12(5.7%) | 24 (5.7%)
5 2188 | J. John Goodman, MD | West Palm Beach, | 12(5.7%) | 12(5.7%) | 24 (5.7%)
FL .
6 2190 | Marina Peredo, MD Smithtown, NY 12(5.7%) | 12(5.7%) | 24 (5.7%)
7 2091 | Manuel Morman, MD | Rutherford, NJ 11(52%) | 10(4.7%) | 21 (5.0%)
] 2107 | Robert Glinert, MD | Madison, WI__ 10(4.8%) |9(4.3%) |19 (4.5%)
) 21S3 | HarySharsta, MD | Madison, WI__ | 9(4.3%) |10(&.7%) |19 (4.5%)
9 2065 | Ronald Savin, MD New Haven, CT___ | 9(43%) | 9(4.3%) | 18 (4.3%)
9 2187 | Mitchell Goldman, MD | Encinitas, CA 9(43%) | 9(43%) |18(a3%)
10 438 | David Whiting, MD __| Dallas, TX 73.3%) | 8(3.8% 15 (3.6%)
10 2189 | Charlu Hudson, MD | Evansville, IN 8(33%) |800.8%) |16(3.8%)
11 2036__ | Elyse Rafal, MD Stony Brook, NY | 7(3.3%) | 71(3.3%) | 14(3.3%)
11 2192 RSWMW Peoria, IL $(3.8%) 17(3.3%) |15(3.6%)
12 2184 | James Aton, MD Mazinez, GA 733%) _ [8(33% |14(33%)
12 12194 | David McDaniel, MD _ | Virginia BeachVA [7(3.3%) |7(3.3%) | 14(3.3%)
13 2050 | Mie ille, TN 6(29%) 16(2.8%) | 12(2.9%)
13 2183 | Dw MD _ 6 '2.9%) 17(3%) _13(3.1%)
14 2103 | K Fowler MD X 12 (2.9%)
14 2181 | MaryS o MD 2, 12 2.9%)
1S 2001 __| Anne Lucky, MD 1(0.2%)
15 2063 | Dow S MD 6 (1.4%)
1 2179 | Steven Davis, MD 11 (2.6%)
15 2182 | Barry Abraham, MD 5 (1.2%)
Source: Sponm s NDA, 5.3.5.1.1.02, Study Repon RD. 66 SKB.I&OS‘, Text 'Fabie l pp. 27-31

and Table SUB 1.2, pp. 106-107.
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The objectxve of these studles was to determine the safety and efficacy of Calcitriol Ointment,
3pg/g versus its vehicle in the treatment of subjects having mild to moderate chronic plaque
psoriasis.

'I‘hese studm were conducted as multi-center, randomized, vehicle-controlled, double-blind,
parallel-group comparisons.

The protocol for study 18053 was amended 3 times. The first version of the protocol was dated
September 6, 2000.

Protocol amendment 1 was dated November 9, 2001 and included the following significant
changes: a) inclusion of women of childbearing potential, while pregnant and lactating women
are excluded; b) score 1 of the Global Severity Scale modified to read “minimal” and to include
erythema defined as “up to mild (up to light red or pink coloration)”.

Protocol amendment 2 was dated September 7, 2001 and included the following significant
changes: a) changes in the schedule of laboratory assessments; b) pruritus added as secondary
efficacy criterion; c) addition of study visit windows; d) method of contraception clarified in
inclusion criterion #2.

Protocol amendment 3 was dated November 28, 2001 and included the following significant
changes: a) change in approximate number of enrolled subjects at each site from 25 to 16; b)
change number of study sites 16 to 25; c) addition of exclusion criterion (subjects taking thiazide
diuretics required a two-week washout period) and clarificstion of exclusion criterion # 4; d)
addition of screening visit at selected centers collecting blood samples.

The protoco!l for study 18054 was amended 3 times. The first version of the protocol was dated
September 6, 2000. The first amendment was dated November 9, 2000, the second amendment
was dated September 7, 2001, and third amendment (final version) was dated December 3, 2001.
The content of the protocol amendments was similar to those listed above for study 18053.

l)Maleorfemlle, 12 years of age or older (only centers sclected to perform laboratory
assessments and photographs will be permitted to enroll subjects between the ages of 12 and 17).
2) if female subjects are of childbearing potential, documented means of effective birth control
(abstinence, implanted contraceptives, injectable contraceptives, oral contraceptives [must have
been on a stable dose for 6 months prior to study entry], intrauterine contraceptive devices,
bilateral tubal ligation or has a vasectomized partner), and » negative pregnancy test is required.
3) Subjects with a diagnosis of stable mild to moderate chronic plaque psoriasis (global severity
score equal t0 2-3) and S  35% of the body surface involved.
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4) Subjects with at least 2 target lesions of 10 cm? with one on a bony area and one on a non-
bony area.

5) Subjects 18 years and older must sign the approved informed consent form prior to any
participation in the study. Subject under the age of 18 may sign an assent to participate form, but
must also have a parent or guardian sign the informed consent form prior to receiving any study
treatment.

6) Subjects willing and capable of co-operating to the extent and degree required by the protocol.

Exclusion Criteria;
1) Subjects with a history or ongoing physical or psychiatric condition, which in the
investigator’s opinion may put the subject at risk, may confound the study assessments, or may
interfere with the subject’s participation in the study

2) Subjects who are pregnant or lactating

3) Subjects with acute guttate or pustular psoriasis, erythrodermic psoriasis or rapidly
progressing unstable psoriasis _

4) Subjects with history of hypercalcemia, severe hepatic or biliary disease, renal dysfunction or
calcium-based calculi

5) Subjects who used any of the following topical treatments within the given washout period:

‘ . 2 weeks
-Anﬁmlm 2 weeks
o Other preparations containing coal tar, salicylic acid, 2 weeks
oVitamin D derivatives 2 weeks
© UV-light therapy including sunbathing 2 weeks
¢ Retinoids 2 weeks
6) Subjects who used any of the following systemic treatments within the given washout
period:
oCorticosteroids or ACTH analogs 4 weeks
¢ Retinoids such as acitretin or isotretinoin 12 weeks
o Cyclosporin, interferon, methotrexate or other
immunomodulating drugs 8 weeks
e PUVA therapy 8 weeks
* Homeopathic and herbal preparations 4 weeks

7) Subjects with a treatment known to worsen psoriasis (such as lithium, beta-blockers, iodides,
ACE inhibitors, and indomethacin) will require a 2 week wash-out period unless they have been
on the medication for 6 months and are considered stable,

8) Subjects with concomitant medical or dermatological disorder(s), which might preclude
accurate evaluation of the psoriasis

9 Subjeenukmgthmde&manumllwukwash-wpeﬁod

10) Subjects with underlying systemic or other dermatological conditions that require the use of
systemic supplements of calcium or vitamin D: Sub;mwnettoexeoedﬂnl}s
Recommended Daily Allowance for Calcium (1,000mg) or Vitamin D (400IU).

11) Subjects likely to receive excessive sun exposure during the study (¢.g. sunbathing, tanning
salon use, ¢tc.).

12) Subjects with known sensitivities to any of the study preparations.
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13) Subjects who have parncnpmd in a clinical drug or device research study within the last 60

All medwatlons hsted in the exclnsxon cntcm were prohibited during the study. No other topical
treatments, other than the test materials were permitted on the psoriatic lesions. Emollients on
healthy skin areas were permitted during the course of the study. Subjects with scalp psoriasis
were allowed to use shampoos contzining ketoconazole, salicylic acid, sulfur, selenium, tar, or
zinc pyrithione.

1) Subject’s request

2) Pregnancy

3) Investigator’s request, especially when there was a safcty concern (¢.g. severe adverse
reactions.or unauthorized concomitant therapy)

4) Major protocol violation, as determined by the investigator

5) Subject lost to follow-up

Blinding
This study was considered double-blinded. According to the sponsor, prior to initiation of the
study, test materials were determined to be indistinguishable as demonstrated by a visual testing
procedure comparing the external appearance of the test materials and the test material
packaging. The sponsor states that no obvious differential effects are known which could enable
the Investigator or the subject to distinguish between the test materials.

A wul of 418 subjects were enrolled in study 13053 and 421 in study 18054. Qualified subjects
were randomized (1:1) to receive cither calcitriol 3ug/g ointment or its vehicle for a period of §
weeks. Subjects applied the treatment twice daily, once in the moming and once in the evening.
Test material was applied on all psoriatic lesions not to exceed 35% body surface area (BSA).
Total dosage of test materials was not to exceed 30g/day. Subjects were instructed to avoid any
contact of study drug with the eyes, lips, and facial skin “because this might cause irritation.”
Subjects were further told: “In the case of contact, rinse thoroughly with water.” Subjects were
also instructed to wash hands thoroughly after use.

Subjects were evaluated at baseline and Weeks 2 (day 14 + 2 days), 4 (day 28 + 2 days), 6
(day 42 + 2 days), and 8 (day 56 + 2 days). At visits, Weeks 2, 4, 6, and 8, target lesions and
global severity of disease were assessed. The BSA (Body Surface Ares Involved by Psoriasis)
involved was recorded using the “rule of nines™: head (9%), two arms (18%), two legs (36%),
trunk (36%), genitalia (1%).

hmmmmmafmwmmammwma Two
target lesions were chosen, photographed and followed throughout the study. A standard
procedure was presented in Appendix 13.3 of the protocol.
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. __Table 6: Study Flow Chart
PROCEDURES Woek & Week &
Screening® Baseline’ | WOOK2 | Weekd | Week 6 g.rly
erm
Inclusion / exclusion criteria X x*
Informed consent X '
- > X
X
X X
X X
X X X X X
X X X X X
X X X
] _ X X X X X
24-hour urine collection (urinalysis)’ X X X X
Calcitriol (Plasma level)’ ’ X X X
Identify and Assess 2 Target Lesions X
(identify X X X X X
___ ._ ony)
Clinical Disease Evaluation (Global
Seventy Eryﬂwm-, Plaque Elevation, X X X X X
ion Dispensed, Rebired and D |owmc| owme | ore | re
. X X X X X X
| Adverse events X X X X X X
Global Improvement by the physician X
Subject’s Global Assessment of X
X

zllzvnwofm;ymm
Onlymnwemm

FNMWMIWWMMMWMWSWWMM:MM%

amounts not to exceed 30g per day: meimwummmwmwmmmmw

ddﬂu

Oraayammmcfmmmwiu
Cmmwmmﬂhanavamtmﬂmsayufmmngvm

Fornon-hbmtmnmlmukowmshwldommthemtyumSmingwm.

thet subject continues to meet inclusion/exclusion criteria

p ]
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Global Sevemy and pruntus cvaluations were to be performed at all visits on all trented areas.
Erythema, plaque elevation, scaling and a Dermatologic Sum Score (DSS = sum of plaque
elevation, erythema, and scaling) were evaluated on 2 target lesions at all visits.

One target lesion was designated on a non-bony area and the other on a bony area (knee, clbow
or sacrum). A Global Assessment of Improvement was performed by both the investigator and
subjects at the final visit.

Glohal cherity (as evaluated on all treated areas)
Global severity (lesion severity) was evaluated at baseline and Weeks 2,4,6and 8ona0to 5
point scale. The following definitions were used to score global severity:

0 ~ Clear Plaque slevation = 0 (no elevation over normal skin)
Scaling = 0 (no scale)
Bryt!nma =4 (hypemmnuam, pigmented macules, diffuse

1 Minimal | Plaque cicvation =; + '(pomble but difficult to ascertain

whether there is slight elevation above normal skin)

Scalmg=+(sufaeedtynesswtthsomcwh:tecoloratmn)
: ght red or pink

3 NG Pllqm dmm (’h w s = COI0TROf
typically od'a are indistinct or sloped)
Scalmg = ﬂm (ﬁm mlc p-rﬁdly or mestly covmng leswm)

Scaling = coarser (coarse scale covering mest of all of the
lesions)

Eryl

4 - Severe Plaque elevmontmrlwd(mum elevmen typically with
hard or sharp edges)

Scaling = coarse (coarse, non-tenacious scale predominates
covering most or all of the lesions)

Erythema = severe (very bright red coloration)

) Very Severe Plaqueelevaﬁon=vuymkcd(v«ymnkedekv&on
typically with hard sharp edges)

Scaling = very coarse (coarse, thick tenacious scale over most
of all of the lesions; rough surface)

Erythema = very severe (extreme red coloration; dusky to deep

In the above scale the category “clear” is not clear for crythema and could lead to the
overstatement of efficacy. The following could be crroneously included in efficacy; subjects
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who started as 2 or “mild” and then after treatment being graded as 0 or “clear” although they
were not clear for erythema. Please see section 6.1.7 for further discussion regarding this issue.
It is also noted that category descriptors for scaling and erythema that are not clinically distinct
for all categories. This scale was examined in a Phase 3 protocol review signed out December 9,
2001.

sments: Erythema, Scaling, Plague Elevation

Erythema defined as abnormal redness of skin was evaluated at Baseline and at Weeks 2, 4, 6,
and 8 on a 0 to 4 scale. 'Ihefollowmgdefmttonswcreusedtoscoreeryﬂwma.

0 None No detectable erythema. Skm of normal color
1 Mild inkness p

2 Moderate

3 Severe ¢ rednes:

4 Very Severe Very intense redness

Scaling defined as abnormal shedding of epidermal stratum corncum material was evaluated at
Baseline and at Weeks 2, 4, 6, and 8 on a 0 to 4 scale. The followmg definitions were used to

score scaling:
0 None No
1 Mild Barley permptlble shedding, noticeable only on
, lm!t itching or rubme
4 Very Severe Ve.ry thick scales

Plaque clcvation defined as abnormal thickness of the psoriasis lesion was evaluated at Bascline
and at Weeks 2, 4, 6, and 8 on a 0 to 4 scale. The following definitions were used to score

plaque clevation:
0 None | Normal skin thickness: No elevation of skin
1 Mild Brely peremble clevation (by touching) of the
2 Moderate Obvékv&m above the normal Skin level;
3 Severe ) 1, Mehvmuahovemﬂskmhm
4 Very Severe v«,m«s«m
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(It is noted that bony areas, usually located on knees, elbows, and sacrum, when affected by
psoriasis can be more difficult to treat than non-bony areas.)

The Dermatologic Sum Score is the sum of plaque elevation, erythema, and scaling scores as
evaluated on a bony and a non-bony area.

Pruritus defined as an itching sensation was evaluated at Baseline and at Weeks 2, 4, 6, and 8 on
a 0 to 4 scale. The following definitions were used to score pruritus:

0 None No itching
1 Mild Slight itching, not really bothersome
2 Moderate Definite itching that is somewhat bothersome
without loss of sleep
3 ~ Severe Intense itching that has caused pronounced
_ discomfort, night rest interrupted
4 Very Severe Very severe nchmg that has caused pronounced
C durir ight and daily activities.

Y ysician: (as evaluated on all treated areas).
Aglobalassmemofmpmvementwasperfomedby&:emvesngatouttheendofthcsmdy
compared to baseline, using the scale below:

Investigator’s Global Assessment of Improvement From

Glohall-pmvm Baseline
5 Clear "All signs and symptoms of disease have resolved (100%
4 A Clear Alluyumdsymptm“ekmd(%%ﬁmbuelme)
3 Only : T
2
1
T
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At the ﬁnal vnstt, the lnvestlgazor asked eaeh subjectto assess his/her improvement as compared
to Baseline-on all treated arcas using the scale below:

Global Improvement
Clear

Almost Clear

_Marked Improvement | ! i

Moderate Improvement

Minimal Improvement | Slxght ovenall '.m,,,,m, ,m e chm T ﬂgm main

No Chnge | Overall severity sumlar to bucjxm

L]
—

Worse _Worse than baselmc

The primary variable was success rate at Week 8 Endpoint. Success is defined as a subject with
a Global Severity Score of 0 (clear) or 1 (minimal). Success rates at other post-baseline time
points were analyzed as supporting information.

The secondary efficacy variables were the following measurements:

¢ Global Severity Score (full scale)

e Erythema, plaque elevation, scaling and DSS on the targeted non-bony area
(stats: bony vs non-bony not meaningful)

¢ Erythema, plaque elevation, scaling and DSS on the targeted bony area

o Pruritus on all treated areas

¢ Global Assessment of Improvement by the physician at final visit

¢ Global Assessment of Improvement by the subject at final visit

Safaywaumsedbymmtomgthcﬁequmyandmemyofadvmwenmandﬂwugh
monitoring of laboratory measurements.

Any pregnancy occurring during the clinical trials where the fetus could have been exposed to
the investigational drug was to have been followed-up until outcome. In the case of a pregnancy
maclmmltmlsubjectthe Investigator was to follow a specified procedure as defined in the

Tl'n la&towing Mrypumeem were assessed at selected centers only:
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OSerumcalciumhomeostasispmm&ersatScreenhg.andWeckszm 6, ahd& serum total
calcium, total alkaline phosphatase, albumin, albumin-adjusted serum total calcium (calculated),
urea, creatinine and phosphorus.

* PTH levels at Screening and Weeks 2, 4, 6, and 8; Calcitriol plasma levels at Screening and
Weeks 2 and 8

¢ Hematology (Het, Hgb, RBC, WBC, Differential, Platelets) and clinical serum chemistry
(protein, albumin, ALT (SGPT), AST (SGOT), lactic dehydogenase, urea nitrogen, uric acid,
glucose, sodium, potassium, chlonde, cholesterol, triglycerides, total bilirubin) at Screening and
at Weeks 4 and 8.

e Urinalysis on the 24-hour urine samples at Weeks 2, 4, 6, and 8: Calcium, phosphorus,
creatinine, creatinine clearance, and urinary calcium/creatinine ratio.

In a review of the protocol RD.06.SPR.18053, dated 12/9/01, the clinical reviewer states:

The Sponsor agreed to perform all laboratory parameters on all subjects (Sponsor fax of
April 2, 2001). However, with submission of this protecol, the Sponsor proposes an
alternative plan: calcium homeostasis only on 100 subjects (50 treated with their drug,
50 treated with vehicle), across four to five centers. Specifically, the following
parameters will be monitored: serum calcium, albumin, creatinine, parathyroid hormone
(PTH), and 24-hour urine calcium levels (urinalysis), will be measured at each visit
(baseline, weeks 2,4,6,8, and any unscheduled visits). Additionally, hematologies and
serum chemistries will be performed at baseline, and at weeks 4 and 8 across four to five
centers. The Sponsor bases this proposal on their review of safety data submitted in the
original IND and amendmenis to it.

The sponsor was reminded that it had agreed to perform all laboratory parameters on all subjects.
This comment was faxed to the sponsor on December 27,2001,

Forallpwnmmlyud,themfmmmofmwemhbomorywmmd Inthe
event of unexplained or unexpected laboratory test value sbnormalities, a new blood sample had
be taken within one week and all tests repeated and followed-up until the results retumed to
reference range and/or an adequate explanation for the abnormality was found. The Investigatol
ehbmﬂﬂmhlmywmﬂlmvﬂmequcMy
significant and gave comments on the report. An AE form was to be completed in the case of 2
clinically significant biological variation. If the clinically significant abnormal value persisted,
the Investigator could decide to discontinue the subject for safety reasons.

Calcium Alert Level:
Hypercalcemia was defined as an albumin-adjusted serum tetsl calcium
upper limit of the reference range for this variable.
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The calcium alert level was defined as 10% above the upper limit of the reference range. In such
a case, an adverse event form should have been filled in, a new blood sample taken within one
week and all tests repeated. If the calcium level of the repeated blood sample was still over the
alert level, the decision to discontinue subject from the study was made at the discretion of the
Investigator; if in his/her opinion the abnormality was related to the administration of the study
medication. The subject was to be followed-up with additional blood samples taken until the
serum calcium level had returned to reference range and/or an adequate cxplanation for the
abnormality was found.

If the calcium level of the repeated blood sample returns below the alert level, the subject was
allowed to continue the study.

[1=-AC

Albumin-Adjusted Serum Total Calcium
Albumin-adjusted serum total calcium was calculated at each visit where a blood sample was
taken and at Endpoint (at week 8 or before in case of treatment discontinuation).

The serum total calcium concentration is a combined variable of active ionized calcium and
inactive protein-bound (mainly to albumin) calcium. To be able to judge whether changes in
serum total calcium are not due to changes in the fraction of inactive albumin-bound calcium but
due to changes in the fraction of active ionized calcium, the following formula was used to adjust
serum total calcium concentrations for changes in serum albumin concentrations: -

Albumin adjusted serum total calcium (mmol/l) =
serum total calcium measured (mg/dL) + (4.5 - serum albumin g/dL)) x 0.8

The sponsor notes that 4.5 is the middle of the normal range for albumin (3.5-5.5 g/dL)

In a review of the protocol RD.06.SPR.18053, dated 12/9/01, the clinical reviewer states:
In their April 2mifax, the Sponsor committed to direct measurement of serum free calcium
levels on all subjects, at all visits. However, the submitted protocol does not provide for
this specific measurement. On p. 42 of the "Summary of Safety Information,” the Sponsor
states that, "Albumin-adiusted serum calcium is the most accurate measure in

- determining disturbances in calcium homeostasis.” The Sponsor provides no reference

Jor this statement. It is unclear why the protocol does not include direct measurement of
serwm free calcium, as was the Sponsor's agreement.

The sponsor was reminded that it had committed to direct measurements of serum free calcium

levels on all subjects, at all visits (Sponsor fax of April 2, 2001). This comment was faxed to the
sponsor on December 27, 2001.
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. Dper <
Prowcol Number RD.03 SPR.ZGQ.RO]

Title: “Multicentre, open-label, non comparative long term safety study to assess the local
and systemic safety of calcitriol 3pug/g ointment applied twice daily up to 52 weeks in
subjects suffering from mild to moderate chronic plaque psoriasis.”

Study RD.03.SPR.2663, hereinafter referred to as study 2663, was conducted in 30 centers; 8 in
France, 6 in Germany, § in Hungary, 5 in Belgium, and 6 in Poland. The first subject was
enrolled September 13, 2001 and the last subject completed March 18, 2003.

The ob)ectwes were to assess the local and systemic safety of calcitriol 3ug/g ointment applied
twice daily, moming and evening up to 52 weeks, in subjects suffering from mild to moderate
chronic plaque psoriasis. This was measured by the assessment of laboratory parameters and
evaluation of reported adverse events over the study period.

Study 2663 was a muhmenter non-comparative, open-label study.

Initially the treatment period planned was 26 weeks; however the protocol was amended to allow
treatment duration up to 52 weeks. As stated by the sponsor study termination at the week 26
and 52 visits was considered as ‘normal completion.’

Subjects were male or female aged 12 (except German centers where the minimum age was 18
years) or older having mild to moderate chronic plaque psoriasis with up to 35% body surface
“area involvement.

The treatment period was preceded by a screening period to prevent inclusion of subjects with
abnormal laboratory parameters. Study visits occurred every 6 weeks up to 18 weeks and every
8 or 9 weeks to 52 weeks. Subjects applied caleitriol 3ug/g ointment twice daily, moming and
evening. Subjects whose psoriatic lesions cleared before the end of the study were allowed to
discontinue study drug application. For subjects showing a score of 1, with mutual agreement
between the subject and the investigator, study drug application may have been continued if the
subject wished to continue in the study. Psoriatic lesion ciearance was defined as a global
severity score of 0 (clear) or 1 (minimal). The global severity scale was the same as that used in
the pivotal trials, 18053 and 18054. Efficacy was siso evaluated by Global Assessment of
Improvement (self assessment).

If subjects discontinued study drug spplication, they were contacted by phone on a manthly basis
until completion of the 52-week study period. If clesrance occurred between two study visits,
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the investigator was to conduct an unscheduled visit to confirm the clearance and ask the subject
to discontinue study drug application.

If the investigator assessed relapse after study drug discontinuation, during the clearance period,
the subject was to return to the site for an unscheduled study visit and restart study drug
application until completion of the 26 or 52 week study period. If relapse occurred less than 6
week before the end of the 26 or 52 week study period, the subject was to be discontinued.

Safety was assessed by recording spontancous adverse events at each study visit and by
monitoring laboratory parameters.

Laboratory parameters included the following:

mm albumm adjusted serum total calcium, total caicium, alkaline phosphatase, lactate
dehydrogenase, total protein, albumin, urea, creatinine, phosphorus, AST, ALT, total bilirubin,
direct bilirubin, cholesterol, triglycerides, glucose, uric acid, sodium, potassium, chioride
Urine; 24h-urine calcium, phosphorus, creatinine, and creatinine clearance

Hematology:
Hematocrit, hemoglobin, Red Blood Cells, White Blood Cells, differential count, platelets

Calcltnol plama level determination
Parathormone plasma level determination

Number of subjects: A total of 300 subjects were phnned and 324 subjects were enrotled.
233 subjects completed at least 180 days

103 (31.8%) subjects discontinued the study at Week 26

116 subjects completed at least 360 days

136 (42%) subjects completed the Week 52 study visit (the Week 52 visit for 20 subjects
occurred before 360 days)

Of the 324 subjects enrolied 195 (60.2%) were males and 129 (39.8%) were females. The mean
age was 45.9 years and the majority (98.8%) was Caucasian. All 324 subjects were included in
the All Patients Treated (APT) population. For the APT population at baseline, the mean Body
Surface Area (BSA) was 16.1 % and the mean Global severity score was 3.2 (on a scale of O to
5). At Baseline, 71 (21.9%) of subjects had 25-35% BSA involvement.

Toadmdauwclysu,themdywasdwmm4mmds,90aysmh and defined as
periods 1 to 4.

1) 324 subjects entered period 1 (day 1-90)

2) 285 subjects entered period 2 (days 91-180)

3) 233 subjects entered period 3 (days 181-270)

4) 140 subjects entered period 4 (days 271-360)
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Table 7: Subject Disposition Study 2663

{ Disposition Period 1 Period 2 Period 3 Period 4 All periods
(1-90 days) | (91-180 days) | (181-270 days) >271 days
N=324 N =285 N =233 N =140 N=324
n (%) n (%) n (%) n (%) n (%)
324 (100%) | 285(100%) | 233(100%) | 140(100%) | 324 (100 %)
NA NA NA 136 (97.1%) 136 (42.0%)
39(120%) | 52(182%) | 93(39.9%) 4(2.9%) 188 (58.0%)
NA 26 (9.1%) | 77(33.0%) NA 103 (31.8%)
19 (5.9 % 17 (6.0 %) 10 (4.3%) 1(0.7%) 47(14.5%)
7(2.2%) 3(1.1%) 4(1.7% 1(0.7 %) 15 (4.6%)
7(2.2) % 5(1.8)% 1(0.4 %) 0 13 (4.0)%
4(1.2% 1(0.4) % 1(0.4)% 2(1.4)% 8(2.5%)
1(0.3 %) 0 D 0 1 (0.3%)
1 0.3%) 0 0 0 1(0.3%)

(')mmﬂywuimﬁﬂlyplmedfm%wnhmdmmmlmmmdw52w¢eks. Subjects had an option
10 extend their participation to 52 weeks but some decided to stop at Week 26.

Source: Sponsor’s NDA, 5.3.5.2.07.Study Report RD.03.SRE.2663 p. 57.

The mest common reason for subject discontinuation was ‘subject request’ 47(14.5%). The next
most reasons were lost to follow-up 15 (4.6%) and lack of efficacy 13 (4%). A total of
8 subjects (2.5%) discontinued due to adverse events.

The sponser states that compliance was not calculated as planned since the dates of start and end
of treatment application, obtained from subjects, were not considered reliable enough to be used
for analysis. The sponsor explains that this was partly due to the extension of the study period
from 26 to 52 weeks since some subjects stopped treatment before commencing the extension
period. The sponsor states that Investigator/study site personnel were to check on compliance
through questioning and examination of study medication at each post-baseline visit.

Tubes of product that were returned were weighed. The sponsor created an adjusted mean

estimate of total quantity of product used by assuming that all non-returned tubes were used in
the same way as returned tubes. The adjusted mean estimate of total quantity of product used

was 1366 grams over the study period. The adjusted men daily use was 5.76 grams. The

minimum adjusted daily quantity of product used was 0 and the maximum was 38.35 grams.

Adverse events for Study 2663 are reviewed in section 7, Review of Safety.
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6 Review of Efficacy
Efficacy Summary

Pivotal Phase 3 trials 18053 and 18954 were multi-center, randomized, double-blind, vehicle -
controlled, parallel group comparisons. These trials were of adequate design and sufficiently
powered to study the safety and efficacy of Tradename calcitriol ointment 3ug/g at a dose of
twice daily for two weeks in subjects with mild to moderate plaque psoriasis.

A majority of the subjects exposed to calcitriol were Caucasian (89%) with a mean age 0f 47.4
years. These characteristics were balanced across the treatment groups. Of those exposed to
caleitriol 68% were male and 32% were female. Of those exposed to vehicle $9% were male and
41 % were female. Assessment of baseline disease severity reveals that the majority of subjects
of subjects enrolled had an IGA of moderate balanced across treatment arms.

The primary endpoint was defined as the proportion of subjects with an IGA (Investigator Global
. Assessment) score of ‘clear’ or ‘minimal’ at week 8. In study 18053, ITT population, calcitriol
ointment showed statistical superiority over vehicle (34.4% versus 22.5% with a p value of
.0047). In study 18054, ITT population, calcitriol also showed statistical superiority over vehicle
(33.3% versus 12.3% with a p value of <.001). Analysis of the per protocol population reveals
similar treatment effects.

. It is noted that the response rate to vehicle in study 18053 (22.5%) is higher than that in study
18054 (12.3%). The FDA biostatistician performed an analysis of efficacy by US region, West,
South, Midwest, and Northeast. When response rates were examined, within the same regions,
the response rates for vehicle were generally higher in study 18053. The biostatistician
concluded that this analysis was not able to explain the differences in response rates for vehicle
in study 13053 versus 18054.

The FDA biostatistician has performed sensitivity analyses with success defined as the
proportion of subjects having s two grade improvement in IGA. Using this definition, calcitriol
showed statistical superiority over vehicle in both studies, although treatment effects are smaller.
For labeling it is preferable to use results wherein IGA success is defined as the proportion of
ITT subjects having a two grade improvement. This ensures that successes are clinically
meaningful.

In both pivotal studies results for the primary cndpoint were examined in the subpopulations;
gender, race, and age. Response rates to calcitriol by gender were similar in study 18053 (male
34% versus female 34%) however the response rate of females to vehicle (31%) was higher than
that for males (18%) In study 18054 response rates to caleitriol were higher for males (38%)
versus female (25%). Response rates for vehicle were lower (9%) for males than for females
(16%). The majority of subjects enrolied were Caucasian. Definitive conclusions regarding
comperative responsc rates in non-Caucasians are precluded due to small numbers. The
majority of subjects enrolled were in the 18 to 64 year old age group and response rates for this
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age group (approximately 31%) were similar in both studies, however the vehicle response rate
for this age group was higher in study 18053.

6.1.1 Indication
The proposed indication is the topical treatment of plaque psoriasis in adults age 18 and older.
6.1.2 Methods

The efficacy evaluation will focus upon a detailed review of pivotal trials SRE.180.53 (Study 53)
and SRE 18054 (study 54).

6.1.3 Demographies

ady 18033 and 18054)

Study18053 | Study 18054

Calcitriol Vehicle | Calcitriol " Vehicle

(N =209) (N=209 | (N=210) N=211)
Age(mean+SD) | 469+139 | 473+139 | 48.0+153 49.1 +14.1
Gender : Female 30% ( 62) 37%(78) | 35%(73) 45% (94)
Race : Caucasian 84% (175) 84%(175) | 94%(197) | 95%(201)
Black 3% (6) 2%(5) 1%(2) 1%(2)
Asian 1%(2) 1%(3) 1%(3) 0% (1)
Hispanic 11%(24) 11% (24) 4% (%) 2%(5)
[ Other 1% (2) 1% (2) 0% (0) 1% (2)
Nmtm:ﬁerpammﬁeqmics

Source: Adapted from analysis by bwstamtman, Mat Soukup, Ph.D.: Statistical Review and
Evaluation, Appendix A.1, Table 12.

A majority of the subjects exposed to calcitriol were Caucasian (89%) with a mean age of 47.4
years. These characteristics were balanced across the treatment groups. Of those exposed to
caleitriol 68% were male and 32% were female. Of those exposed to vehicle 59% were male and
41 % were female,

Assessment of baseline severity of disease reveals that the majority of subjects of subjects

enrolled had an IGA of moderate balanced across treatment arms. Baseline % BSA involvement
was balanced across treatment arms in both studies 18053 and 18054.

34



Clinical Review
Patricia C. Brown, M.D.
NDA 22-087

Tradename (caleitriol 3meg/g) Ointment

Table 9: Bascline Severity of Disease by Treatment (Study 18053 and 18054)

Study 13053 Study 18054
Calcitriol | Vehicle Calgitriol Vehicle
(N=209) | (N=209) | (N=210) (N=211)

;ﬁhm§$+“s‘§ 95+7.46 | 95+7.23 | 11.0£80 | 1214911

Global Seventy

Mild 19%(39) | 19%(40) | 31%(66) 26%(55)

Moderate 81%(169) | 81% (169) | 69% (144) 74% (156)

Severe 0% (1) 0% (0) 0% (0) 0%(0)

Numbm after percents are frequencies.

"Mean score of the score from bony and non-bony areas ' '
Source: Adapted from analysis by biostatistician, Mat Soukup, Ph.D.: Statistical Review and

Evaluation, Appendix A.2, Table 13.

Other aspects of baseline disease severity; erythema, pruritus, scaling, and plaque clevation were
also balanced across treatment groups with the majority of subjects scored as moderate.

6.1.4 Patient Disposition

_Table 10:_Subject Disposition Study 18053

Calcitriol Ontment, [y o0
3us/s (N =209)
(N =209)
n (%) n (%)
209 100% | 209 | 100%
209 00% | 209 | 100%
209 100% | 209 | 100% |
188 | 90.0% | 179 | 85.6% |
185 88.5% | 178 | 85.2%
ed 24 11.5% 31 14.8%
Adverse event 1 0.5% [ 2.9%
Subject request 12 5.7% 13 6.2%
Protocol violation 4 1.9% 3 1.4%
Lost to follow-up 6 2.9% ) 3.8%
| Other 1 0.5% 1 0.5%

Source: Sponsor’s NDA, Study report RD.06.SRE.18053, adapted from Text Table 8, p. 65

38



Clinical Review

Patricia C. Brown, M.D.

NDA 22-087 .

Tradename (caleitriol Smc@ Ointment

_Table 11: Subject Disposition Study 18054
Calcitriol Ointment,

Inglg Vehn&e =(;|lnlt;mm
(N =210)

| Disposition n (&) n (%)
Enrolled 210 100% 211 100%
210 100% 211 100%
Safegy populmon 210 100% 211 100%

: 185 88.1% 176 | 83.4%

187 4 89.0% 181 85.8%
Dlscontmucd 23 11.0% 30 14.2%
Adverse event 6 2.9% 5 2.4%
Subject request 8 3.8% 20 | 9.5%

Protocol violation 0 0% 0 0%
Lost to follow-up 9 4.3% 4 1.9%
0 0% 1 0.5%

Pregnancy
Source: Sponsor’s NDA, SmdyreportRDOGSRE 18054, adapted from Text Table 8, p. 66

For both studies 18053 and 18054, approximately 89% of subjects in the calcitriol arms and 85
to 86% of subjects in the vehicle arms completed the studies. Also similar for both studies was
the number of subjects who discontinued, roughly 11% of those randomized to calcitriol and 14
to 15% of those randomized to vehicle. Subject request was the most common reason for subject
withdrawal for both studies in both calcitriol and vehicle arms. Subject request was not further
discussed in the study reports. Wxthdmvals due to adverse cvents were 5% (study 18053) and
2.9% (study 18054) for those randomized to calcitriol. For those randomized to vehicle,
withdrawals due to adverse events were 2.9% (study 18053) and 2.4% (study 18054)
Withdrawals/Discontinuations due to adverse events are discussed further in the review of safety,
section 7.3.3.
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Table 12: Protocol Violations: Combined Studies

Studies 13053 and 13054
Major Protocol Violation Caleitriol Vehicle -
Ointment Ointment
3ug/s N=420
N=419
| n %) | n (%)
Entrance Criteria Violation 13 [ 3.1% | 13 | 3.1%
Insufficient Treatment® 15 | 3.6% | 25 6%
No Post-baseline Data” 6 | 14% | 10 | 2.4%
Non-compliance® 3 2% | 11 | 2.6%
Prohibited M@dicﬂtion 9 2.1% 6 1.4%
Total 46 | 10.1% | 65 | 15.4%

Subjmwmanwlmmuays(so%ofwhmledmdays)

S\rbjonawhodroppedompnortoﬁankauitordidnothavcanypoﬂ-Bmhmdm.

Subjmwhonuaseddomcomphhlyfo:ﬁvcormumvcdayswhﬂcpm«nm:nﬁnuudyor
completely/partially stopped medication more than three days immediately prior to the final efficacy assessment.
Source: Based on Sponsor’s NDA, Study Reports RD.06.SRE.18053 and RD.06.SRE.18054,
adapted from Text Tables 9, pp. 67 and 68 respectively.

Across both studies more subjects were excluded from the Per Protocol population (PP) in the
vehicle arms (15.4%) than in the active arms (10.1%). More subjects were withdrawn from the
vehicle arms for insufficient treatment, no post-baseline data, and non-compliance.

6.1.5 Analysis of Primary Endpoint(s) |

The primary endpoint was defined as the proportion of subjects with an IGA (Investigator Global
Assessment) score of ‘clear’ or ‘minimal’ at week 8. The analysis follows for the ITT

Stud) Study mm
Caleitriol Calcnriol | Vehicle
209 210 211
72 (34.4%) 70 (33.3%) 26 (12.3%)

- <.001

P-VaINE - .

{wﬁumhﬂdmmmwmw
Souree: Sponsor’s NDA, Study Reports RD.06.SRE.18053 and RD.06.SRE. 18054, adapted
from Text Tables 13, pp. 73 and 74 respectively.

Calcitriel ointment showed statistical supesiority in both studi
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The FDA biostatistician has reproduced the results obtained by the sponsor. The treatment effect
for study 18053 is 11.9% and that for study 18054 is 20%. It is noted that the response to the
active calcitriol ointment is similar across both studies but the response to the vehicle ointment is
22.5% in study 18053 and 12.3% in study 18054.

Since subjects could enter these studies with investigator global assessment (IGA) scores of 2 to
3 (mild to moderate disease) the primary endpoint as defined above allows subjects to be counted
as treatment successes while experiencing only a one grade improvement in IGA.

When the primary endpoint is analyzed in the Per Protocol (PP) similar results are seen.

or Global Results: PP

Study 15053 Study 18054
Calcitriol Vehicle Calcitriol Vehicle
\ « 188 179 185 176
Suceess (%) 69 (36.7%) 43 (24.0%) 67 (36.2%) 24 (13.6%)
| p-valuet ; 0048 - <.001

1 p-values are based on CMH stratified by pooled site.
Source: Statistical Review and Evaluation by Mat Soukup, Ph.D., Table 7, p. 13.

6.1.6 Analysis of Secondary Endpoints

The sponsor lists secondary cfficacy variables as the following measurements:

¢ Global Severity Score (full scale-not dichotomized)

¢ Erythema, plaque clevation, scaling and DSS on a target lesion on a non-bony area
¢ Erythema, plaque elevation, scaling and DSS on a target lesion on a bony area

o Pruritus on all treated arcas

¢ Global Assessment of Improvement by the physician at fina] visit

¢ Global Assessment of Improvement by the subject at final visit

These were not considered for inclusion in labeling and will not be discussed further.

 Appears This Way
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6.1.7 Other Endpoints

A) Sensitivity analyses were performed by the FDA biostatistician employing IGA success
defined as the proportion of subjects with a two grade improvement by week 8, both for the FTT

and the PP.
Table 15: Investigator Global Resuits (Two Grade Improvement): ITT

' Study 18053 Study 18054
Treatment Calcitriol Vehicle Calcitriol Vehicle
N 209 - 209 210 211
Success (%) 9 (23 4%) 30 (14.4%) 43 (20.5%) 14 (6.6%)
p-value'r 0142 - <.001
Tp—vdmmbaedoaCMHmuﬁedbypoeledsm. ‘
Source: Statistical Review and Evaluation by Mat Soukup, Ph.D., Table 6, p. 10.
Table 16: Investigator Global Results (Two Grade Improvement): PP

Study 18053 Study 18054

Treatment Calcitriol —Vehicle Calcitriol Vehicle
N 188 179 185 176
Success (%) 47 (25 0%) | 29(162%) 42 (22.7%) 14 (8.0%)
p—vahle‘r ' 0269 - <.001

1 p-values are based on CMH stmiﬁedbypoehdsm.
Source: Statistical Review and Evaluation by Mat Soukup, Ph.D., Table 8, p. 13.

In both of these malyses, the comparison of calcitriol cintment to vehicle ointment achieves
statistical success, though treatment cffects are smaller than those seen with success defined as
IGA score of O or 1.

For labeling it is preferable to use results wherein IGA success is defined as the proportion of
ITT subjects having a two grade improvement. This ensures that successes are clinically

B) In the scale used to assess global scverity (sce primary efficacy measurement in section 5.3)
the category “clear” is not clear for erythema and could lead to the overstatement of efficacy.
The following could be erroneously included in efficacy; subjects who started as 2 or “mild” and
then afier treatment being graded as 0 or “clear” although they were not clear for erythema.

The FDA biostatistician has performed a secondary analysis showing how subjects (entering
with IGA of 2) scoring 0 for disease severity at end of trestment compared with those (entering
with IGA of 2) scoring 0 for erythema at end of treatment. In study 18053 one subject entering
with an IGA of 2 was scored as 0 on IGA at end of treatment while having a score of 1 for
erythema. I success is defined as a two grade improvement in IGA score, removal of this
subject from the group having treatment success would have negligible effect on efficacy. In
study 18054 all subjects entering with an IGA of 2 were scored as 0 on IGA and 0 for erythema
at end of treatment. Please see appendix 9.1 for analysis data.
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6.1.8 Subpopulations

* The following plots show mean response rates with unadjusted 95% confidence intervals.

Gender
Table 17: Percent IGA success by Gender

Treatment
o Calcitriol o Vehicle

Percent Claar or Minimal
8
1
[N Y
[T ~ S ]
—t—
L] L §

10 -
0D 2 24 2 1 %15
147131 278 137117 3w
L § T 5 i ]
Male Femnsle
Gender

Source: Statistical Review and Evaluation: NDA 22-087, Mat Soukup Ph.D., Figure 5.

In general treatment cffects were greater in males than females.
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Table 18: Percent IGA success by Race

Treatment
e Calcitriol o Vehicle
L 3 1

]
1
|

Percent Clear or Minimal
] 8
'l 1
. r——
0
-
B o | ——o—
——
1 1

0 Q a |
6 42 30 6 68 25 11 10
175175 10 16 24 197201 55 35

+ T ) g L] L}
GCauesssion Olher Hispanic
Racs

Source: Statistical Review and Evaluation: NDA 22-087, Mat Soukup Ph.D., Figure 6.

The majority of subjects enrolled were Caucasian. Definitive conclusions regarding non-
Caucasians are precluded by small numbers.

AZDEs This Way
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Table 19: Percent IGA Success by Age Group

Treatment
o Cacid © Vehide
12-1? 18~-04 [ ]

0 - "
§ e - B
s
40 - B
g d * ¢
§ 20 4 % * % B
¢
a g4 PR % a =
01 ST 44 15 2 ) 54 16 15 10
13 1&177 %28 33 74175 BB
217 18- 04 o8+ ' ' '
Age Category

Source: Statistical Review and Evaluation: NDA 22-087, Mat Soukup Ph.D., Figure 7.

In both studies the response rate for subjects 18 to 64 years of age were similar, however the
response to vehicle was higher in this age group in study 18053.

6.1.9 Analysis of Clinical Information Relevant to Dosing Recommendations

Caleitriol ointment, 3mea/a, was initially developed br- —mthelste  b(4)

1980’s, licensed to———— then acquired by Galderma in 1996.
Twosmdmwmpertomedwevahmmcow»\:ldosewbcuudmthepwmdl’hm3

studies. These studies were both conducted by ———— b
R bi4)
These studies were not conducted with the final-to-be-marketed formulation.
+ | -
| : bf4)
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It is in the 3pug/g concentration that calcitriol ointment (Silkis) is approved in 42 countries and
marketed in 28 countries.

6.1.10 Discussion of Persistence of Efficacy and/or Tolerance Effects
Analyses of persistence of efficacy and/or tolerance not performed.

Appears This Way
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7 Review of Safety

Safety Summary

To evaluate safety the conducted 2 pivotal trials, SRE.18053 (US) and SRE.18054 (US)
and a long term safety study, SRE.2663 (International-non US). These three studies were
conducted with the final-to-be marketed formulation.

The two pivotal trials included a total of 419 subjects who were exposed to calcitriol ointment
3ug/g. Median duration of exposure was 57 days. The long-term safety study enrolled 324
subjects with median exposure of 187.5 days. Of the subjects in the long-term safety study, 239
were exposed for at least six months and 116 were exposed for at least one year. The 4 month
safety update was reviewed and did not contain new safety information.

In the overall clinical program there was one death reported in study H.141.902 (an active
controlied study). Post-mortem revealed atheroma and this was assessed as not related to study
drug.

In the two pivotal trials a total of five Serious Adverse Events (SAEs) were reported: on vehicle
events included arteriosclerosis, hypoxia, and coronary occlusion. On active, events included
cellulitis of leg and syncope. A relationship between these and study drug is unlikely.

In the long-term safety study cight SAEs were reported; skin ulcer, left hip subluxation, two
cases of metrorrhagia, heart failure, arteriosclerosis, breast cancer, and infection (due to dog
bite). These events were unlikely to be related to study medication.

In the controlled studies excluding the pivotal trials, subjects exposed to calcitriol ointment
3pg/g, SAEs included; headache, three cases of M1, upper respiratory tract infection,
appendicitis, abdominal pain and appendectomy, and bone fracture (auto accident); all
considered unrelated to study drug.

In the uncontrolled studics, subjects exposed to calcitriol 3pg/g, two SAEs, erythema annulare
centrifugum and worsening of psoriasis are considered possibly related. SAEs of knee injury,
lymphedema, and angina pectoris are considered unrelated to study drug.

In the pivotal studies, 18 adverse events led to discontinuation: 7/419 in the calcitriol 3pg/g
group and 11/420 in the vehicle group. Inthcealetmlmup,thcadvmeexpemmthatbdw
withdrawal were; pain at troatment sites (probably related to study drug), pruritus (possibly
relsted to study drug), discomfort of skin pruritus and crythema (probably related to study drug),
cellulitis (unlikely to be related to study drug), worsening of psoriasis and worsening of
scalp/head psoriasis (unlikely to be related to study drug), and anxiety (unlikely to be related to
study drug). In the vehicle group, adverse experiences leading to withdrawal were; four cases of
worsening of psoriasis (possibly related to study drug), two cases of discomfort of skin
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(definitely related to study drug), edema on leg (possibly related to study drug), three cases of
worsening of psoriasis (unlikely to be related to study drug), and worsening of scalp psoriasis
(unrelated to study drug).

For the pivotal trials, roughly the same percentage of subjects 35% (147/419) exposed to
caleitriol ointment as those 34% (141/420) experienced adverse events. Across study arms the
most common adverse event reported was lab test abnormality, occurring in 4.5% (19/419) of
subjects exposed to calcitriol and in 4.5% (19/420) in subjects exposed to vehicle. The second
most common adverse event across study arms was flu syndrome, occurring in 3.8% (16/419) of
those exposed to active and in 3.6% (15/420) of those exposed to vehicle. The third most
common adverse event across study arms was discomfort of skin, occurring in 3.1% (13/419)
exposed to active and in 2.1% (9/420) of those exposed to vehicle.

Cutaneous safety was evaluated in the five Phase 1 studies, CG.03.SRE.2598, RD.03.SRE.2652,
CG.03.SRE.2600, CG.03.SRE.2602, and CG.03.SRE.2601. Calcitriol 3ug/g ointment showed
roughly equivalent levels of irritation to white petrolatum and was not sensitizing. As studied,
calcitriol 3ug/g ointment did not show evidence of phototoxicity or photosensitization.

Calcium homeostasis parameters were monitored in approximately 80 subjects in calcitriol and
vehicle arms of the two pivotal trials. In trials 18053 and 18054, 22 subjects in the calcitriol arm
and 15 subjects in the vehicle arm had at least one albumin-adjusted calcium above the normal
" range. In the pivotal trials, for 24 hour urine calcium, 16 subjects in the calcitriol arm and 26 in

the vehicle arm had values above the normal range. Clinical symptoms of hypercalcemia were
not noted.

In the open label safety study, 2663, 10 subjects experienced hypercalcemia. The distribution of
events of hypercalcemia was roughly even through the 4 quarters of the study. A total of 20
subjects had hpercalciuria reported as an adverse event. Events of hypercalciuria as an adverse
event were distributed roughly evenly through the 4 quarters of the study. Two subjects in this
study were found to have kidney stones. In both cases laboratory parameters of calcium
metabolism were above normal at baseline (either calcitriol or 24 hour urine calcium).

7.1 Methods

7.1.1 Clinical Studies Used to Evaluate Safety
Forty-five studies have been conducted with calcitriol ointment at various concentrations. Safety

data were collected by the sponsor in all 45 studies.
a) 14 Phase | studics in healthy subjects and subjects with psoriasis
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b) 25 controlled and uncontrolled studies evaluating calcitriol ointment as monotherapy in
subjects with psoriasis
* 14 controlled studies including the 2 U.S. key plvotal studies, SRE.18053 and
SRE.18054
¢ 11 open-label uncontrolled studies including long-term study SRE.2663, and 10
additional supportive studies
¢) Five concomitant therapy studies in patients with psoriasis
d) One exploratory study for ichthyosis
¢) Eight other studies
@ Two poest-marketing surveillance studies (Germany and Korea)
¢ Six locally sponsored post-approval Phase 4 studies in Taiwan (2), Singapore (1), Italy
(1), Korea (1), and Brazil (1)

The safety review of the sponsor’s product will focus on adverse events and systemic safety
(laboratory evaluation), and local safety (cutaneous signs and symptoms at application sites in
Phase 2 and Phase 3 studies). The safety database consists primarily of the pooled data from the -
2 pivotal trials, SRE.18053 (US) and SRE 18054 (US) wherein calcitriol ointment was studied at
3ug/g BID for 8 weeks. This data is used for subgroup analysis. The safety data base also
includes supportive data from the other 12 controlled trials. Of these, only one, H.141.908M/C
(UK), has the same concentration of active and a very similar dosing regimen (BID for 9 weeks:
1-week run in, 8 weeks of treatment).

The safety database also includes data from the long term safety study, SRE.2663 (INT non-
US). This was performed open label, with calcitriol ointment 3ug/g for up to 52 weeks.

Special safety studies are discussed in section 7.4.5 and include:

a) CG.03.SRE.2598 (FR) repeat insult/21-day cumulative irritancy

b) RD.03.SRE.2652 (FR) repeat insult/21-day cumulative irritancy

¢) CG.03.SRE.2600 (UK) cumulative irritancy and cutaneous contact sensitization
d) CG.03.SRE.2602 (UK) photo-toxicity

¢) CG.03.SRE.2601 (FR) photo-allergy

For all clinical studies deaths, serious adverse cvents, and clinically important adverse events
‘'were examined. Discontinuations due to adverse cvents were examined carefully for the pivotal
trials 18053, 18054, open label safety study 2663, and special safety studies.

7.1.2 Adequacy of Data

Adverse events for the cakitriol 3p ointment formulation were coded using COSTART (Coding
Symbols for a Thesaurus of Adverse Reaction Terms).

For pivotal studies 18053 and 18054 and for the open-label safety study 2663, the sponsor’s
classification of verbatim terms to preferred terms appears acceptable.
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7.1.3 Pooling Data across Studies to Estimate and Compare Incidence

Adverse event data from the pivotal Phase 3 studies (SRE.18053 and SRE.18054) were pooled
together. Test product, dose, mode of administration, and duration of treatment were the same
for both studies. ;

The sponsor also created three other groups of studies:
a) All 14 controlled studies, including key pivotal studies
b) Long-term uncontrolled study SRE.2663
c) All 11 uncontrolled studies, including the long-term uncontrolled study SRE.2663

7.2 Adequacy of Safety Assessments

7.2.1 Overall Exposure at Appropriate Doses/Durations and Demographics of Target
Populations

In Phase 1 a total of 512 healthy subjects and 58 subjects with psoriasis were exposed to
caleitriol. The following table includes only those subjects exposed who had psoriasis.

Table 20: Subjects Exposed

StdyID | Calcitriol
Ointment 3ug/g |
H.141.6002 | 6/14
Bioavailability: subjects with psoriasis after 5-6 week H.141.6003 | 21°
ptMent wrth 3Wg BID alomorconcocm&mtly with '
j e, diprosone/salicylatesor irradiation

Source: SpomrsNDA adap@edfrom'l‘able 13, Integrated Summary of Safety, p. 35

In the 25 trials with calcitriol monotherapy, total of 1068 subjects in both vehicle and active
controlled studies were exposed to calcitriol ointment 3ug/g twice daily. Of these 559 were
exposed in studies having vehicle controls.
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_Table 21: Subjects with Psoriasis Exposed, Vehicle Controlled Studies, at 3pg/g
Study Calcitriol | Calgitriol Calcitriol Calcitriol

ointment 3 | ointment <3u ointment >3ug/g | Vehicle ointment

H.141.5006A 29 29
H.141.5009 68 65
H141.5012M |42 o 39 82
| SRE.18053 209 209
| SRE. 18054 210 211
 Total 359 596

Source: Sponsor’s NDA, adapted from Table 14, Integrated Summary of Safety, p. 36.

For the pivotal trials the median exposure was 57 days (Table ISS 1.2)

The duration of exposure in uncontrolled trials is summarized in the following table.

Table 22: Summary of Duration of Exposure

Study SRE.2663 Combined
(Long-term safety) | Uncontrolled
Duration of 324 349
exposure - 5 (0.6%)
427(50.3%)
4:7(49 1%)

Source: Sponsor’s NDA, Tahle‘ls Tntcgrated Summary of Safety, p. 37.

23%(73.
1!6(35 %)

For the long-term safety study the median duration of exposure was 187.5 days (Table ISS 1.4)
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Table 23: Demographic Data Pivotal Studies

Pooled Pivotal Studies
SRE. 18053 and SRE. 18054
Caleitriol ointment 3ug/g | Calcitriol vehicle ointment
N 419 420
Geonder Female N (%) 135 (32.2) 172 (41.0)
Male N (%) 284 (67.9) 248 (59.0)
N 419 420 PU'S‘ tation!
Asian N (%) 5012 4(1.0) T
Race Black N (%) : 8(1.9) 70.7) 12.3%
Caucasian N (%) 372 (38.9) » 376 (89.5) 75.1%
Hispanic N (%) 32(7.6) 29 (6.9) 12.5%'
Other N (%) 2(0.5) 4(1.0)
N 419 ' 420
12 to <18 Years N (%) 4(1.0) 6(1.4)
18 to <65 Years N (%) 356 (85.0) 352(83.9)
Age (Years) > 65 YearsN (%) - 59(14.1) 62(14.9)
Mean +SD 474+ 14.6 452 +140
Medisn 410 43.0
(Min, Max) (13.0,87.0) ; (12,0, 34.0)

TIn the Census 2000, “Hispanic or Latino™ was employed as a categery for othnicity. In the safety summary,
“Hispanic” is a category for race.
Source: Sponsor’s NDA Integrated Summary of Safety with adaptation, Table 25, p. 48.

A majority of subjects exposed to calcitriol were Caucasian (89%) and male (67%). The mean
age was 47.4 years old. In the United States the prevalence of psoriasis was 2.5 % in Caucasians
and 1.3 % in African-Americans’. Psoriasis affects men slightly more than women and the
highest overall annual rate of incidence of psoriasis is in the 60 to 69 year old age group

lm&mwmmu& Census Buresu, Census 2000 Brief, March 2001, p.3,

2 Geifand JM, Stern RS, Nijsten TN et al. The prevalence of psoriasis in African Americans: Resuits froma
MM J Am Acad Dermatol 2005;52:23-26.

Neinunn AL, Porter SB, and Gelfand M. The epidemiology of psoriasis. Expest Rev. Dermatol. 2006;1:63-75.

49




Clinical Review
Patricia C. Brown, M.D.
NDA 22087

Tradename (calcitriol 3meg/g) Ointment

Table 24: Summary of Medication Usage ITT Population: Study 18053
[ , Calecitriol ointment 3ug/s | Vehicle ointment
Total medication use (g)° 209 209
392 + 390 433 + 441
253 266
(34, 1344) (-6.8, 1867)
Daily medication use (g/day)"
7.1+6.9 82+79
4.6 5.4
(-2.1, 32.9) (-5.5,33.3)
Daily medieation use, n(%) of '
subjects 208 (99.5%) 208 (99.5%)
1(0.5%) 1(0.5%)
* Total medication used = total dispensed weight (g) — total returned weight (g).
Dispensed weight is approximate only. No weighing occurred at dispensing individual tube.
® Daily medication used = total medication used (g)/trestment duration (day).
Source: Sponsor’s NDA, Table SUB 5.1, Study Report RD.06.SRE.18053, 5.3.5.1.1.01, p. 123.
Figures rounded by reviewer.
Table 25: Summary of Medication Usage ITT Population: Study 18054
| Calkeitrio ent 3 Vehicie ointment
Total medication use (g)* 210 211
' 414 + 461 373 + 369
257 230
(-8.8, 1866) (-7.8, 1583)
Daily medication use (g/day)” ,
88+19 88+21
48 46
Daily medication use, n(%) of _ ' _
subjects 203 (96.7%) 209 (99.1%)
7(3.3%) 2(0.9%)

¥ Total medication used = total dispensed weight (g) — total retumned weight ().
Dispensed weight is approximats only. No weighing occurred at dispensing individual tube.

* Daily medication used = tots! medication used (g)treatment duration (day).

Source: Sponsor’s NDA, Table SUB 5.1, Study Report RD.06.SRE.18054, 5.3.5.1.1.02, p. 124.
Figures rounded by reviewer.

Mean daily medication use was similar in the pivotal studies 18053 and 18054 respectively, 7.1

+6.9 g and $.8 + g. Mean total medication use was also similar in the pivotal studies, 392 +
390gand 414 + 461 g.
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Table 26: Summary of Medication Use (Pooled Pivotal Studies and Long-term Study)
' Pivotal Studies Long-term
18053,18054 study
Calcitriol Vehicle Calcitriol
olntment 3 ointment | ointment Iug/g
Total medication use () N 419 420 308 .
Mean + SD 403 + 427 403 +407 | 1380+ 1325
Median 256 248 998
, (Min, Max) (-8.3,1866) | (-7.8,1867) | (2.2, 6104)
Daily medication use (g/day)” | = _ _
Mean + SD 73+75 17+76 58150
| Medisn 48 49 43
. (Min, Max) (-1.1,33) (-23,34) (0.0,37) -
Daily medication use, _
(%) of subjects <30 (g/day) 411(98.1) 417 (993) 307(99.7)
>30 (g/day) | $(1.9) 3¢D) 1(0.3)

"l‘oﬁl medication used = total dispensed weight (g) - total returned weight (g) based on the same number of tube

® Daily medication used = total medication used (g)/treatment duration (day).

Source: Sponsor’s NDA, Table 16, Integrated Summary of Safety, 5.3.5.3.02, p. 38.

Figures rounded by reviewer.
Mean daily study drug use was 7.3 g/day for the

safety study.

23t =t

pivotal studies and 5.8 g/day for the long-term

auacy of Clinical EXPOsSUre: .
An adequate number of subjects was exposed to caleitriol 3ug/g ointment at the proposed dosing

regimen to assess safety for use twice daily for 8 weeks.. The two pivotal trials included a total
of 419 subjects who were exposed to calcitriol ointment 3ug/g. Median duration of exposure
was 57 days. The long-term safety study enrolled 324 subjects with median exposure of 187.5
days. Of the subjects in the long-term safety study, 239 were exposed for at least six months and
116 were exposed for at least one year. A body of information is also available for the marketed
product, same formulation, in Europe and other countries.

Topical safety was adequately evaluated in the development program and included assessment

for local adverse cvents and 5 dermal safety studies. The number of subjects evaluated in the

_ dermal safety studies was generally as recommended.
smmwswwmmmmemtpmmmwm.

of calcium homeostasis.

7.2.2 Explorations for Dose Response
One contretled trisl, H.141.5012/M (Europe) explored doses of caleitriol; 0.3, 1, 3, and ug/g in
white petrolatum ointment and employing 1 week of run-in period (all psoriatic lesions treated
with vehicle) followed by 8 weeks of BID treatment to all psoristic lesions on the body. To enter
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the study, subjects had to have severe chronic plaque psoriasis as indicated by a score of at least
3 on a 0 to 4 point scale. At baseline mean % BSA involvement was 20% +SD of 16. A total of
247 subjects wers enrolled in the study and of these 7 subjects discontinued carly due to
intolerance and local skin reaction (3 in the 1pg/g group, 1 in the 3ug/g group, 1 in the pug/g
group, and 2 in the vehicle group). Skin irritation was noted in 7% of subjects treated with 1ug/g
calcitriol ointment, 2% of subjects treated with 3ug/g caleitriol ointment, and 4% of subjects
treated with vehicle. Laboratory parameters including mean 24-hour urinary calcium and 24-
hour urinary creatinine and serum total calcium were within normal limits for the different
treatments. However, there was a small statistically significant increase in the urinary calcium
excretion in those treated with 9ug/g calcitriol ointment. Please see following table.

Table 27: Mean Values of 24-Hour Urinary Calcium Excretion (mmol/24h)
Assessment 03pg/g  [1pg 3pgs [Sugig Vehicle
{ Baseline__ 3.38 3.92 392|387 4.03
Week 2 4.11 4.82 3.87 4.87 9.16
Week 4 4.58 4,12 3.84 5.15 3.97
Week 6 3.86 3.91 4.00 4.94 4.09
Week § 3.36 4.32 3.82 4.74 3.83
[ Endpoint (week 8) 3.32 3.99 3.68 4.64 3.36
N endpoint 39 41 41 38 9 _
P baseline/endpoint | 0.73 0.94 0.68 0.046 0.31
N = Number of subjects
Source: Spomsor’s NDA, 5.3.5.1.1.05 Study report H.141.5012/M, Table X.4, p. 70.

7.2.3 Special Animal and/or In Vitro Testing

A submission specific safety concem is effect of calcitriol on calcium homeostasis. The
pharmacology/toxicology reviewer states that studies involving repeated doses of calcitriol did
shoe effects upon calcium homeostasis including elevated concentrations of calcium in serum
and urine, microscopic evidence of stimulation of bone formation, and mineralization of the
kidney. Preclinical studies were adequate to show that little transdermal absorption of calcitriol
oceurs (if treated animals are prevented from ingesting the applied material).

Cakitriol as evaluated as a co-carcinogen with UV light and preclinical testing performed
Wmmw«mm«m&«mmmmmma
According to the pharmacology/toxicology reviewer data do suggest, “that the vehicle of
calcitriol ointment slightly enhances UV-induced skin tumor formation (possibly by enhancing
UV penetration into the skin).”

7.2.4 Routine Clinical Testing

The routine clinical testing performed was adequate to assess the safoty and efficacy of use for 8
weeks.
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7.2.5 Metabolic, Clearance, and Interaction Workup
Sponsor language for labeling is as follows:

T \ =

i -

7.2.6 Evaluation for Potential Adverse Events for Similar Drugs in Drug Class

The sponsor has performed adequate evaluation for adverse events associated with drugs of the
same class as calcitriol. Forms of evaluation include dermal safety studies, collection of adverse
event data, and collection of laboratory data for detection of potential systemic effects (on
calcium metabolism).

7.3 Major Safety Results

7.3.1 Deaths
No deaths were reported in the pivotal studies SRE.18053 and SRE.18054.

In the overall clinical program one death, subject 11455 in study H.141.902 (an active controlled
study) was reported. The subject was a 46 ycar old Asian male, non-smoker, with a 12 year
history of psoriasis, global severity moderate at beginning of study. During the study no
abnormalities were noted in blood pressure or scrum biochemistry values. The subject was not
receiving concomitant medication. The subject was randomized to calcitriol 3g/g topical
ointment twice daily for § weeks. The death was reported one day after completing the study. A
post mortem revealed extensive a&m This event was considered by the investigator not
related to study drug.

7.3.2 Nonfatal Serious Adverse Events

clinical studies with regard to data collection methods, handling, and processing. The sponsor
states that as a result of limitations in AE data collection, the ISS SAE dataset is incomplete.
The sponsor has tried to correct this by performing manual tabulation of deaths and serious event
ll ll .
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St-dy s-bjoet Treat- Vcrbaﬂ- Tn- Rchﬂol
Number No. Age/ ment (COSTART to Study Outcome Severity | Discentinue |
Gender Term) Drug
SRE.183053 Calcitriol Blocked arteries .
. v Definitely Resoived, :
1307I7M ;::wle ( hem . unrelsted | residual effect Severe | No

Calcitriol | Decreased oxygen Definitely | Resolved, ne

398 55/M | vehicle level after surgery ated . P2 Severe Ne
ointment (Hypoxia) residual e '
'almnul Left leg cetlulitis o Resolved, Drug &
441 71\/F g;ntmom (Cellulitis) Unlikely idual effects Severe A
Cdmml Blockage of two ] Resolved,
458 61/ M | vehicle coronary arteries Untikely idual effects Moderate No
v ointment | (Occlus coronary)
SRE.13034 Calcitriol Loss of | _
977 841M | ointment iou Definitely | Resolved,no | g0y No

unrelsted | residuat effects

Juy/g
Source: SponsorsNDAIn&mdSmmuyofSafety 535302,p114

Study SRE.18053

- Subject 130 (blocked arteries; 77 y/o male) and subject 398 (decreased oxygen levels after
" surgery; 55 y/o male) were both treated with calcitriol vehicle ointment twice daily. This
reviewer agrees with investigator assessment that these events were unrelated to study
medication, vehicle.

-t Subject 441 (left leg cellulitis) is a 71 y/o female treated with caleitriol 3 pg/g twice daily.
This subject had a history that included arthritis, psormns itch, and scalp psoriasis and at the start
of the study was undergoing treatment with piroxicam, topical salicylic acid, and gualfenesm
The subject was hospitalized for left leg cellulitis from study day 50 to 54 and again from day 58
to day 63. The subject was treated with dicloxacillin and rifampin. The event resolved day 74
with residual redness, edema, and tenderness of the left lower extremity. The subject
discontinued study treatment day 48 and was discontinued from the study day 81due to the
adverse event. vammmthewmtumlike}ywbcnwwsmdydrug This
revicwer can only state that the relationship is uncertain.

- Subject 458 (blockage of 2 coronary arteries) is a 61 y/o male treated with calcitriol vehnele
ointment twice daily. This reviewer has reviewed the narrative summary and agrees with the
investigator assessment that this event is unrelated to study treatment.

‘Study SRE.18054

-Snb)mm(hasofmmm)maﬂylommdwnhcmmd3pg/gtwneedaly

This reviewer agrees with investigator assessment that this event was unrelated to study
Jication.
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Table 29: Serious Adverse Events (Controlled Studies Excluding Pivotal Studies)

Verbatim Term |

Study
Subject Ne. Relation to
Number Treatment ART :
um Age/Gender (Cgil‘!) Study Drug Outcome | Severity | Discontinue
l&.(l;'l.”ll Calcitri Headache Not
10940 41/F m;:/e:t (Headache) Unrelated available Moderate Ne
) Thrombosis
venous deep Not
11020 39/F | Betamethasone  (Thrombophlebitis Unrelated resolved Severc available
deep)
Calcitriol oo | Drugfors
11282 68/'M ointment farcti Unrelated resolved | Moderate da
3ug/s (Infarcti : ys
: | __myocardial)
H.141.902/ Calcitriol Myocardial infarct
MC 11422 69M ointment (Infarction Unrelated resolved | Moderate No
3ugls myocardial)
Calcitriol Upper respirstory Not
11530 33/F ointment tract infection Unrelated availabl Mild No
3k (Infection) aasle

Source: SponwrsN’DAImegMedSummuyofSafety 5.3.5.3.02, p 116, with reviewer
additions.

Smdy H.141.901/MC:

- Review of narrative reveals subject 10940 (headache) had a medical history of migraines.
During the study the subject received paracetamol plus caffeine as concomitant medication for
headaches. The subject started study medication 10/23/91 and had her first headache 10/21/91.
The event was not recorded as an SEA or AE in the CRF, relationship to study medication was
not recorded. This event appears to be unrelated to study medication.

- Subject 11020 was treated with betamethasone.

- Review of narrative reveals 68 y/o male subject 11282 (myocardial infarction) had medical
history of hypercholesterolemia and cholecystectomy. This reviewer agrees with the assessment .
that the event was unrelated to study medication.

Study H.141.902/MC
-Subjcet1)422hadahnstoryefmgmapeetommdwasrecemngglyceryltnmmnmstm
of the study. On study day 41 the subject experienced a myocardial infarction, however this was
reclassified as an angina attack by the general practitioner since no M1 was documented on ECG.
mnmmnwwnhmmm&uﬁmummﬂdwmdym

- Subject 11530 (upper respiratory tract infection) was a 33 y/o female without significant
medical history. This reviewer agrees with investigator asscssment that this cvent was unrelsted
to study medication.

Subjocts whe had serious adverse events not recorded in the database but found by manual
review by the sponsor of the clinical study reports and the case report forms.
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Table 30: Serious Adverse Events Identified from CSR* or CRF} Controlied d Clinical Trials

Stady Subject Treatment | Verbatim term Relation | Discontinue
Number No# (COSTART Term) | to Study
RS Drug
H.141.5004M 10090 Calcitriol Myocardial
70/M qug‘"g infarction/Not available | NOtrelated | Yes
H.141.5012 11606 | Culeiiol | o endicitis/abdominal
28/F omté Ileg/g vndrome acute Not related No
Pain in the treated .
"a30 | Vehicle BID | plaques with ankle pomY Yes
11776 Calcitriol | Abdominal pain and
SO/F oint. Ing/g appendectomy/Not | Not related No
BID available
11797 ) Ablatio retinse md
62F Vehicle BID | laser therapy/Retinal | Not related No
detach
11844 Fracture of right .
prys Lm° BID foressm/Not available Not related No
11874 Cakitriol | Bone fracture from | |
63/F oint. 0.3ug/g atomobile Not related Yes
BID wctdm/Not available
H.141.902/MC No
11455 Calcitriol Death (extensive (death report
46M oint. 3ug/g atheroma per post Notrelated | 1day post
BID mortem)/Not available study per
CSR)
H.141.908 Yes
12475 Calcipotriol Short breath on Unrelated (dec’d due to
54/M Sopg/g BID exertion/Dyspnea psoriatic
. lesion pein)
*CSR= Clinical Study Report
t1CRF= Case report Form
Source: Sponsor’ sNDAIntemdSumnwyofSnfety 5.3.5.3.02,p 117.
—- ~
o
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‘.,

L

Study H.141.962/MC
- Subject 11455 (death) the narrative is discussed in section 7.3.1.

Study H.141.908
- Subject 12475 (shortness of breath on exertion) was treated with calcipotriol.

In the long term safety study 8 subjects had serious adverse cvents.

Table 31: Serious Adverse Events Long-term Safety Study (SRE.2663)
Sobject Na. | Trestment | Varbatim Term | Reltion o | Oviceme | Severfy | Disvwntines
| Age/Gender (COSTART Torm) Study Drag Yes/No

161 ~ Calcitriol | Skin ulceration of the Rescived, ne

dugy (Uioss skin) _ it

n cmom L?R hip M Unlikely WMM Severe Ne
24 . Metrorthagia " Resolved, no

46/F em (Metsorrhagia) Unhlwly idual eff Severe No
54 Caleitriol e Heart failure congestive Resolved, no

617F ointment - circulstory failure Undikely . Severe Yes
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261 Calcitriol Artenoselemsis Resolved,
6I/M ointment Unlikely residval | Mild No
' 3ug/g effocts
299 Caleitriol
ointment Unlikely Continuing Severe
61/F Iuglg Yes
361 Calaiwiol | Miion the o Jo Resolved,
SS/F ointment lower leg - distal Unlikely residual Severe No
3ug/g (Infection) effects
Calcitriol . Resolved, no '
383 . Metrorrhagia "
ointment Unlikely residual Moderate No
SUF 3 (Metrorrhagia) effects

nys
Source: Sponsor’ sNDAlntegm&edSummaryofSafety 5.3.5.3.02, p 119.

Study SRE.2663

- - Subject 161 (skin ulcer) is a 47 y/o male treated with calcitriol ointment 3 pg/g twice daily.
The subject’s medical history included hypertension and phlebothrombosis cruris approximately
3 and § years before study inclusion. The subject was undergoing treatment with betamethasone
and mometasone at the beginning of the study. On study day 125 the subject experienced 2 skin
ulcer of the right lower extmmty that led to hospitalization for local treatment, antibiotics and
anticoagulation with acenocoumarol. The event resolved on study day 137 with ne residual
effects. Thcsubjectcontmned mthe study. The event was assessed as unlikely to be related to
study drug.

- Subjects 171 (hip subluxation with tendon injuries; 30 y/o female), 214 (metrorrhagia; 46 y/o
female), 234 (heart failure; 67 y/o female), 261 (arteriosclerosis obliterans of lower extremities;
63 y/o male), 299 (breast carcinoma; 61 y/o female), 361 (dog bite of leg; 55 y/o female), and
383 (metrorrhagia; 52 y/o female) were treated with caleitriol ointment 3 ug/g twice daily. This
reviewer agrees with the investigator assessment that these events were unlikely to be relned to
study medication.

Appears This Way
Cn Criginal
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Table 32: Serious Adverse Events Uncontrolled Studies
Relstion
Verbatim Term ’
Study Subjest No. : to Discontinue
Number | Age/Gender Treatment (CgS’l‘A)R‘I' Study Outcome | Severity
o orm Drug : .

11216 Calcitriol | Cerebrovascular | Unrelated | Complete Severe | N/A

62M ointment accident recovery
H.141.901E 3ug/s (Cersbrovascular

. . accident)
Caleitriol | annulare

H.141,.906 | 11952 ointment centrifugum Moderate | N/A

65M 3ug/g (Esyhema Probable | N/A

multiforme)
Calcitriol . ;
, _ Worsening of Resolved,

SRE263S | 1 ‘3"“"""" psoriasis (Worse | Possible | no residual | Severe | Yes

" /8 treated disease) effects
Source: Sponsor’s NDA Integrated Summary of Safety, 5.3.5.3.02,p 119.

Study H.141.901E

- Subject 11216 (ischemic cerebrovascular accident) is a 62 y/o male treated with calcitriol
ointment 3ug/g twice daily for 6 weeks in a double-blind phase prior to treatment in the
extension phase. . This reviewer agrees with the assessment that the event was unrelated to

Study H.141.906/MC

- *Subject 11952 (erythema annulare centrifugum) is a 65 y/o male treated with calcitriol
ointment 3ug/g twice daily. The subject had 2 history of hepatic insufficiency. The subject’s
total body surface area affected by psoriasis at baseline was 35% with grade 3 global severity.
On study day 6 the subject experienced a dermatosis that was diffuse over the body and that
required hospitalization and treatment with steroid cream. On study day 42 the subject
discontinuod treatment and on study day 43 was discontinued from the study due to inefficacy.
The adverse event resolved 9 days after discontinuing treatment. The investigator assessed the
cvent was probably related to study medication. This reviewer believes that there may be a
relationship between study medicine and this event.

SmdySRE2635
SuwlS(wmmgofpsomu)ln%y/omdeﬂu&dwﬂhcdcmmlmmmzwg
twmduly The pertinent medical history included atopic sczema for which the subject was -

undergoing treatment with a topical steroiki and antibiotics st the beginning of the study.
(Review of the CRF indicates date of onset for atopic dermatitis of 1980, same as that given for
the onset of psoriasis. On intake exam it is noted that eczema is present on the eyelids. Prior to
study intake exam subject was using Trimovate to flexures. The distribution of psoriasis at
intske was body, arms and legs.) The subject’s total body surface area affected by psoriasis st
baseline was 30% with a global severity of moderate. Approximately 5 weeks after start of

E; |
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treatment the subject experienced irritation. The subject’s psoriasis worsened, he was admitted
to the hospital, and he was treated with betamethasone plus fusidic acid. The subject
discontinued treatment on study day 43 and was discontinued from the study on day 51 due to
the adverse event. The event resolved 24 days after treatment discontinuation. This reviewer
agrees with the assessment that the event was possibly related to study medication.

Table 33: Serious Adverse Events from CSR or CRF Uncontrolled Clinical Studies

Study e | reatment Verbatim Term Relationto | Discon-
Number Age/Gender (COSTART Term) Study Drug tinue
11812 ﬁ.ﬂm  Left knea injury Joint
61/F Ing/s disorder (Musculoskeletal) Not related Ne
BID |
H.141.5012E Caeiwtol T —
11832 | ocintment | LYmPphedema/(later diagnosed
SO/M Ingg as lung cancer) Not related Yes
BID Lymphedema (Hematological)
~ | Calcitriol Angine poctor
Hiasnm | UM ol M""““‘ Angina pectoris (Cardiovascular) | Notrelasted |  Yes
' ' BID
None
SRE.2635 513303 (pre-test exanthematous pustulosis/ mmteiy b‘g{i"
oM drug Psoriasis (Skin) ated ne)
application)

Source: Sponsor’s NDA Integrated Summary of Safety, 5.3.5.3.02, p 122.

Study H.141.5012/E

- Subject 11812 (left knee injury) is a 61 y/o female treated thh § weeks of double-blind
calcitriol ointment 9 ug/g twice daily prior to treatment in the extension phase at 3ug/g. This
reviewer agrees with the assessment that the event was unrelated to study medication. -

- Subject 11832 (lymphedema, lung cancer) is a 59 y/o male completing 8 weeks of double-blind
vehicle ointment treatment prior to begianing study treatment in the extension phase. .

This reviewer agrees with the assessment that the event was unrelated to study medication.

Study H.141.901/E

- Subject 11188 (angina pectoris) is a 69 y/o male treated with calcitriol ointment 3pg/g twice -
daily for 6 weeks in a double-blind phase prior to treatinent in the extension phase. This
reviewer agrees with the assessment that the cvent was unrelated to study medication.

Study SRE.2635
- Subject 513303 (acute generalized exanthematous pustulosis) is a 61 year old male. The event
occurred before study treatment was started. The subjoct was admitted to the hospital and
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underwent treatment. The subject continued in the study. The event was unrelated to study

medication.

Serious adverse events were reported in concomitant therapy studies, 4 subjects with six SAEs.

Table 34: w Adverse Events from CSR & CRF; Studies with Concomitant Therapy

Subjoct
Study Ne. Verbatim Term Relation to Discon-
Number | Agy | TToM®et | COSTART Term) | StudyDreg | OWicome | Severity | e
o7 | Cheiel oy
SRE.2647 66/F oi;:;c:t (Surgical/medical/ Unlikely Continuing Severe Yes
procedure)
Calcitriol Fever (Fever) Unrelated Continuing Severe Yes
ointment | pgip 1o pressurconthe |
3ug/g plus left lower :
H.141.904 | 12328 UV-B abdomen (Abdominal | U™elted | Continuing | Severe Yes
(from CSR) 74/F photothersp pain)
-
weekly Meteorism (Flatulence) | Unrelated | Continving Severe Yes
12260 | Vehicieplus |  TiosPitaizaicn- Not Not Not Yes
SO/F Uv-B et available | available | available
H.141.904 Calcitriol
(FomCRF) | 13342 m'“' Hospitalizaticn- Not Net Not ves
3™ e Pfu et available | available | available
UV-B

Source: Sponsor’s NDA Integrated Summary of Safety, 5.3.5.3.02, pp. 124-125.

Study SRE.2647

- Subject 47 (surgery procedure, repair of eventration of intestines) is a 66 yle female treated
with calcitriol ointment 3 pg/g twice daily and UV-B phototherapy. This reviewer agrees with
the investigator assessment that this event was unlikely to be related to study medication.

Study H.141.904 (from CSR)

- Subject 12328 (fever, abdominal pain, meteorism) is a 74 y/o female treated with calcitriol
ointment 3 ug/g twice daily and UV-B phototherapy three times a week. The cvents were
ongoing. This reviewer agrees with the investigator assessment that these cvents were unrelated
to study medication.

Study H.141.904 (from CRF)

- Subject 12260 (hospitalization, wmﬁodwmt)nsaﬁy/ofm&bmmdwuhabml
vehicle ointment. According to the CRF the subject was hospitalized (event and date not
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specified) and was discontinued from the study on day 7 due to inefficacy. No further
information was provided.

- Subject 12342 (hospitalization, unspecificd event) is a 33 y/o male calcitriol ointment 3 ug/g
twice daily and UV-B phototherapy. The subject was hospitalized (event and date not specified).
On day 29 the subject discontinued study treatment and on day 42 was discontinued from the
study due to causes unrelated to study treatment. (After discharge from the hospital the subject
dropped out of the study.) No further information was provided.

7.3.3 Dropouts and/or Discontinuations

In study SRE.18053 of 7 events leading to discontinuation, 6 involved subjects on vehicle. Of
these 6, 3 involved worsening of psoriasis. This could be expected off of therapy. Two cases
involved stinging or burning at application site, possibly related to components of vehicle. One
case involved edema of lower leg, relation to study medication indicated as possible. The case of
cellulitis on calcitriol active was discussed with narratives of non-fatal serious cvents. The
relationship of the event to study drug is uncertain.

Table 35: Adverse Events Leading to Discontinuation in Study 18083
Study Subject No. Treatment :C.g;'l'.ﬁ:l ';ern . :claﬁon Outcome Severity | Serisus
Number Age/Gender '
Term) Drug
67 Caleitriol Worsening of :
61/F vehicle Probable Continuing Mild No
' |_ointment | )
Calcitriol | Stinging and . Resolved, no
80 vehicle skimn of , Definitely residual Mild Neo
soM ointment “‘m"’“m) relsted effects :
a9 | Caloriol | Edemaonich Resolved, 5o |
65/F vehicle leg (Edema Possible residual Mild No
: ointment 8| effects
mn Calcitriol | Worsening of
SRE.1385) vehicle psoriasis Possible Continuing Moderate | No
17 ointment |  (Psorinsis)
o s |t -~
; esolved, no
| vehicle sites Defloitely | residual Mid | No
15/F ointment (Discomfort effects : .
426 Caleitriol | Worsening of
, vehicle paoriasis Unlikely |  Continuing Mild Ne
a1 | Coleitriol | o 1oy ettt | |, Resoived,
F om (Celholitis Unlikely ihom) o Severe | Yes

Source: Sponsor's NDA Integrated Summary of Safety, 5.3.5.3.02, Table 71, p 130.
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In study SRE.18054 a total of 11 events were noted leading to discontinuation. Of these 5

involved subjects on vehicle ointment. Of these 5, 4 involved worsening of psoriasis, again to be
expected off of therapy. ‘A case of worsening of hypertension is probably not related to vehicle.

A total of 6 cases of discontinuation was noted on calcitriol active. Three cases involved

worsening of psoriasis. Two cases involved pain at treatment site or increased burning, itching,
or redness. These could represent vehicle effects. A case of panic attack, anxiety, is unlikely to
be related to calcitriol active.

Table 36: Adverss Events Leading to Discontinuation in Study 18054

Verbatim Terms | Relation
N | ublectNe: | Treatment | (COSTART | toStad Outcome | Severity | Serious
v pe/Gender Term) Drug
508 Calcitriol Worsening
VP vehicle hypertension Unlikely Continuing | Moderate | No
__ointment | (Hypertension) .
535 Calcitriol Worsening Resolved, no
3IM ointment hypertension Probsble residual Moderate | No
SRE.18084 ¥R Hypeniension) effects
540 triol Worsening of ]
SOF vehicle psoriasis Unlikely Continuing Severe Neo
583 Saleitric Worsening of
19/F .ointment psoriasis' Unlikely Continuing | Moderste | No
Calcitriol ing -
602 L . Resolved, no
. ointment | trunk,legs,and | Possible : Severe No
SIM Ing/s efbows residual effects
603 Caleitriol Flare of Resolved, no
vehicl psoriasis Possible residual Moderate | No
Increased
burning lower ,
owemitis | Provable | REONARO | ppogerme | No
{Discomfort :
sim) |
738 Calcitriol lmu:d itching .
ointment wer Resolved, no .
ad Iug/s extremities Probable residual effects Moderate | No
(Pruritus)
n:.“"““"‘m Resolved, no
exiremities effects
(Erythems)
05 Calcariol Psoriast
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Study | Swbj Verbatim Term | Relation
Nember im Treatment | (COSTART | to Study Outcome | Severity | Seriows
- Term) Drug _
826 Calcitriol | Worsening scalp Definitel
" vehicle psoriasis unrel mg Continuing | Moderate | No
5 ointment (Psoriasis) '
338 N Yoited Worsening of
Calcitriol scalp/head . N
ointment . e Unlikely Continuing | Moderate | No
67/F 3ugg psoriasis
Calo
911 N Panic attack . Resolved, no
P | S | Amdey) | UMY residual ffect | Modere | Mo

Source: Sponsor’s NDA Integrated Summary of Sa

ety, 5.3.5.3.02, Table 71, p 131.

In the open label safety study, 8 cases of discontinuation were noted. All involved active drug as
this was an open label study. Of these 2 cases of worsening of psoriasis were noted. One case of
irritation and one case of pruritus were noted. Of note, one case of renal colic and one case of
abnormal urine calcium level were noted. Unlikely to be related to the study drug was a case of
right heart failure and a case of breast carcinoma. )

Table 37: Adverse Events Leading to Discontinuation Open Label Study
Subject Relation
Number | Treatment (gm'r’::-) teStedy | Outcome | Severity | Sertens
| Agy/Gender Dreg
Exacerbation of psoriasis -

126 Calcitriol clinically

19M ointment significant worsening Unlikely Continuing | Moderate No
3ug/s (Worse treated

233+ Calcitriol Resoived,

$aM ointment | Remal colic (Painkidney) | Possible sl | Moderaie | No
3ug's

234 Caicitriol | Heart failure congestive- ohved,

6‘) ointment circulatory Uslikely N Scvere Yes
3ng/s failure (Heart failure right) 'GWM

i Catoitriol Sipiﬁmmmiuof

oF ointment Jesions (Worse treated Unlikely | Continving | Moderste | No
dugs

2559 Caleitriol Abnormal urine caleium

35 ointment level (Urine Possible | Comtinwing | Moderate | No
Calcitriol .

277 pew 1m«q;:;m Probabl no Mod Ne
s effocts /




