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Subject Relation
Number Treatment (gos":. :;11.:::-) to Study Outcome Severity | Serlous
| Age/Gender ’ Drug
Calcitriol Resolved,
297 o Pruritus due to plaque of no )
SM o:;a:::m pacrissis (pruritus) Probable . residual Moderate No
Calciiol |- o, - .
299 ) C o
61/F m;tmm Breast ml ( )arcmom Unlikely Continuing Severe Yes
*See also discussion section 7.3.5.

Source: Sponsor’s NDA Integrated Summary of Safety Table 74, 5.3.5.3.02, p 141.

7.3.4 Significant Adverse Events
Please see sections 7.3.5 and 74.2.

7.3.5 Submission Specific Primary Safety Concems

Study SRE.40005 involved twice a day application of calcitriol ointment 3ug/g, 30g a day for
three weeks. In this maximal use study 15g of calcitriol ointment was applied twice daily to 35%
of BSA. According to the clinical pharmacology reviewer there was no significant correlation
between the PK parameters (AUC and Cpex for calcitriol) and the PD parameters serum albumin-
adjusted calcium, serum phosphorus, urinary calcium, and urinary phosphorus.

Studies SRE.18053 and SRE.18054, the pivotal studies, calcitriol ointment was compared with
vehicle in treating subjects with psoriasis. For study 18053, albumin-adjusted serum calcium
concenirations were above the upper limit of normal (10.6 mg/dL) in 12 subjects treated with
calcitriol ointment 3ug/g and in 10 subjects treated with vehicle ointment. For the 12 subjects
exposed to calcitriol the highest albumin-adjusted serum calcium concentration was 11.1 mg/dL
or 4.7% above the upper limit of normal (subject 44/site 2102; see also Table 48). For the 10
subjects exposed to vehicle the highest albumin-adjusted serum calcium concentration was 11.1
mg/dl, or4. 7% above the upper limit of normal (subject 188/site 2149). For study 18054,

scrum calcium concentrations were above the upper limit of normal in 10
subjects treated with calcitriol ointment 3ug/g and in 7 subjects treated with vehicle ointment.
For the 10 subjects exposed to calcitriol the highest albumin-adjusted serum calcium
concentration was 11.1 mg/dL or 4.7% above the upper limit of normal (subjects 777/site 438
and 624/site 2036; sce also Table 50). For the 10 subjects exposed to vehicle the highest
albumin-adjusted serum calcium concentration was 11.1 my‘dLoM?%abovethemerlmnof
normal (mbgm 553/site 2063).
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Study SRE.2663 assessed the safety and efficacy of calcitriol 3ug/g applied twice daily for up to
52 weeks in an open label design. A total of 10 subjects (3.1%) had at least one episode of
hypercalcemia, albumin-adjusted serum calcium concentration above the upper limit of the
reference range, 2.55 mmol/L. For 9 subjects the albumin-adjusted serum calcium concentration
was less than 5% above the upper limit of normal. One subject (#2560, site 5272) had an
albumin-adjusted serum calcium concentration of 2.72 mmol/L (6.7%) above the upper limit of
normal (see also Table 58).

Kidney Stones;
A total of 5 subjects with psoriasis were reported to have kidney stones or possible renal colic.

Three of the involved subjects were from the long-term safety study, SRE.2663. For this study
mean baseline % BSA involvement was approximately 16 + 8% and mean daily medication use
was estimated at 6 + 5 grams.

1) Subject 169 (site 5265) is a 55 y/o male with no significant medical history and a total body
surface area of psoriasis of 4%. Daily medication use was estimated at 2.8 g/d, used for 182
days. The day before entering the treatment phase of the study the subject was noted to have
increased urinary calcium levels (8.3 mmol/24 h; normal 2.5-7.5 mmol/24 h). On study day 81,
a clinically silent nephrolith was discovered by ultrasound. After workup a diagnosis of silent
nephrolithiasis was made. Elevated levels of urine calcium continued for eight months after
stopping study treatment.

The investigator considered the high level of urine calcium and the high level of calcitriol in the

- serum to be possibly related to study drug. The nephrolithiasis was considered by the
investigator to be unrelated to study drug. It is noted that during the study some measurements
of urine calcium level were higher than that noted at baseline.

Table 38: Subject 169 Laboratory Values
Laboratory Albumin Phosphate | Urine Urine Calcitriol | Parathormone
measurement | adjusted serum | Level Calcium Phosphate | Level Level
& normal total calcium (0.87-1.45 | Level Level (15-50 (13-54 ng/L)
values (2.15-2.55 mmol/L) 2.5-7.5 (11-42 ng/L)
 mmol/L) , mmoli24h) | mmol/24 h)
e — —
Nov. 36,3001 !

Dec. 2,01

b(6)

M Spm s NDA. 5.3.5.3.02.15S Appendix §, p. 85,
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2) Subject 233 (site 5274) is a 43 y/o male with a total body surface area affected by psoriasis of
10%. Daily medication use was estimated at 5.5 g/d, used for 314 days. In week 43 (day 302) of
the study painful urinary stone passage was diagnosed. The urine calculus was not analyzed.
The subject reported this adverse event to the investigator and discontinued study treatment on
study day 313. The subject was discontinued from the study on day 321 and subsequently was
lost to follow up. Prior to entry to study and after study treatment was stopped the subject had
elevated urinary calcium levels.

The investigator considered the high level of urinary calcium to be possibly related and the renal
colic to be unrelated to study drug.

Table 39: Subject 233 L

“[Urine Calcitriol
measurement | adjusted serum | Calcium Level
toulwcm Level (15-50

Apr. 25,02 . b(6)

| Des. 18, 02* (- A
» Aﬁer study treatment stopped (10/12/02).
Source: Sponsor’s NDA, 5.3.5.3.02.1SS Appendix §, p. 87.

3) Subject 255 (site 5273) is a 35 y/o male with no significant medical history and a total body
surface arca affected by psoriasis of 18%. Daily medication use was estimated at 3.9 g/d, used
for 314 days. On week 42 (study day 300) urinary stone passage was diagnosed by the subject’s
" primary physician based on a 4 hour episode of psin radiating from back to groin. No calculus
was found. On study day 308 urinalysis confirmed hypercalciuria (16.8 mmol/24 h; normal
range 2.5-7.5 mmol/24 h). Study drug was discontinued study day 313 and the subject was
subsequently discontinued from the study on day 342 due to the adverse event. The adverse
event was considered to be pessibly related to study trestment by the investigator. The
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investigator was later informed that the subject had experienced several episodes of back pain
before starting study treatment and that the subject’s brother had a history of nephrolithiasis.

The subject was noted to have had hypercalciuria before staring study treatment (13.5 mmol/24 h
at baseline) and 1 month after study drug discontinuation (9.9 mmol/24 h).

Abnormal urine calcium levels were assessed as possibly related to study drug.

The sponsor states that it is highly probable that the subject experienced essential hypercalciuria.
The sponsor assessed the adverse event of “renal colic” as unlikely to be related to study
treatment.

Table 40: Subject 255 Laboratory Values

Laboratory | Albumin Urine Calcitriol

measurement | adjusted serum | Calcium Level

& normal total calcium Level (15-50

values (2.15-2.55 (2.5-7.5 ng/L)

Date T -
Jan24,2002 |{

Jan 31,02

Mar 14, 02
(Week 6)
Apr. 25,02 6
(Week 12)
Jun. 6,02 ) h( )
(Week18)
Avg. 1,02 i
(Week 26)
Oct. 3,02
(Week 35)
Dec. 5, 02
(Week 35)
Dec. 11,02° |
Jan.3,03° |
» Aﬁu smdytmtmm swppcd (10/12/02)
Source: Spomsor’s NDA, 5.3.5.3.02.ISS Appendix 5, p. 89.

-

y H.141.5012M¢
Subject 11801 is a 51 y/omalewhomwvedtruﬁmﬂwﬂcﬂcmmlﬂpﬂg Pertinent medical
history included kidnev stones and coxarthrosis (hip arthritis). The total body surface ares
Mw:ﬂlpmmwsw%. During the study period the subject received non-steroidal anti-
inflammatory drugs for psoriatic arthritis. On study day 20 the subject reported experiencing
kidney stones of mild severity and lasting for onc day. The kidney stones were not confirmed by
a physician. Serum totsl calcium was within the normal range (2.15-2.55 mmol/L) at screening,
and at study days 14, 30, 44, and 57. Serum phosphorous was noted to be .9 mmol/L (normal
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range: .87-1.45 mmol/L) at screening, .6mmol/L on day 14, .83mmol/L on day 30, 1.5 mmol/L on
day 44, and .7 mmol/L on day 57. Twenty four hour urine calcium was above the normal range
(2.5-7.5 mmol/24 h) at baseline, and at days 14, 30, 44, and 57.

Sub_pect 34 isa 41 y/o male treated wnh calcitriol 3ug/g and having no significant medical
history. The total body surface arca affected with psoriasis was 6%. On study day 29 the subject
experienced a ureteral stone. Extracorporeal shock wave lithotripsy was performed. Adjusted
calcium levels were 2.40 mmol/L and 2.20 mmol/L on study days 0 and 33 (normal range 2.15-
2.55 mmol/L). On study day 32, urine calcium level was 2.31 mmol/L (normal range 2.5-7.5
mmol/24 h). The subject discontinued study treatment on study day 28 and was discontinued
from the study on day 32 due to the adverse event. The subject later underwent an ultrasound
investigation and was found to be free of kidney stones, 89 days afier the original event. The
investigator considered the event unlikely to be related to study medication. According to
sponsor’s provided narrative, the investigator stated that it would be impossible to form a
urcthral stone within 4 weeks.

In the 5 cases of kidney stone/renal colic adverse events, information submitted may suggest a
possible role for calcitriol contributing to documented kidney stones in two of the five cases,
subjects 169 and 233 from study 2663. The third case, subject 255 from study 2663, the event
was reported as renal colic and no stone was found. It is possible this could represent sludge
without a kidney stone. In the fourth case, 11801 from study H.141.5012MC, the subject had a
history of kidney stones. The fifth case, subject 34 from study SPR.2684, it is unlikely that a
ureteral stone could be formed within 4 weeks.

Regarding the two cases where kidney stones were confirmed; for subject 169 the urine 24 hour
calcium level was clevated at baseline and for subject 233 urine 24 hour calcium level and serum
calcitriol levels were clevated at baseline. These two subjects may have had a preexisting
abnormality of calcium metabolism.

Fort!nUmtedSt&testheywlymc:dencenteofkndmystomsnsestmatedat 37%01'1/272
persons per year. * A roughly similar rate was calculated using tables from Taylor et al.® In study
2663 a total of 239 subjects was exposed for at least 6 months and 116 subjects were exposed to
caleitriol for one year. mswwld?veameofcmﬁmdmmofﬂlﬂ(pmonyuxs)or
1.1% for those exposed to calcitriol.” It is noted that the rates of kidney stones are higher in
wbnemenwhommﬂdkagedmdoldcrwhmcompmdwﬁhwomothanees,andyoanger
age ranges.” For study 2663, of the 324 subjects enrolled 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.

wwm.diwis.wmm stones/prevalence.him, accessed 327/08.

$Taylor EN, Stampfer MJ, and Curhen GC. Obesity, wa.ummum«xmsm JAMA
2005,2!3(6)‘455—462

S Person-years was calculated as follows: (239/2) +(116/2) = 119.5+ 58=177.5

7 Hiatt RA et al. Frequency of Urclithiasis in a Prepeid Modical Care Program. Amhalmdofﬁpidmbg
1982;115(2):255-265.
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Of all kidney stones 75 to 85% are calcium stones and the ratio of males to females is 2:1 or 3:1.

Of calcium stones 50 to 55% are due to idiopathic hypercalciuria and the male to female ratle is
2:1. This condition is characterized by normocalcemia with uncxplumd hypercalciuria.’ Itis

possible that subjects 169, 233, and 255 had idiopathic hypercalciuria prior to entering study
2663.

7.4 Supportive Safety Results

7.4.1 Common Adverse Events

Table 41: Adverse Events Occurring in at least 1% of Subjects by COSTART Term (Pivotal
Studies SRE.18053 and SRE.18054)

Calcitriol ointment Calcitriol vehicle ointment
3ug/g (1=419) (n=420)
Total number of AEs" 241 . 239
Total number of sugecu with AEs 147 (35.1%) 141 (33.6%)
Lab test abnormallty 19 (4.5%) ' 19 (4.5%)
Flu syndrome 16 (3.8%) 15 (3.6%)
Discomfort skin 13 (3.1%) 9(2.1%) _
Headac 11 (2.6%) 11 (2.6%)
9 (2.1%) 10 (2.4%)
9 (‘:__.‘) 12 (2.9%)
8 (1.9%0 § (1.9%)
7 (1.7%) 4 (1.0%)
5(1.2%) 1(0.2%)
5(1.2%) 12 2.9%)
4 (1.0%) | 1(02%)
—4( .07) 2 (0.5%)
4(1.0% 2(0.5%)
4(1 0’@_ 12 (2.9%)
4 (1.0%). 3(0.7%)
2 (0.5%) ' 4 (1.0%)
2(0.5%) 4(1.0%)
1(0.2%) 4(1.0%)
1(0.2%) 4 (1.0%)

Advascmm:udeﬁmdammm&amofm
* A subject was counted once per COSTART term event if more than one occurrence of the event was

experienced.
Source: Sponsor’s NDA Imegrated Summary of Safety Table 49, 5.3.5.3.02,p 69. -

.'-/m,mcam and Favas MJ, Chapter 281. Nephrolithiasis, Table 281-1 in Harrison’s Principles of Internal
Medicine, 17" Ed.: Fauci AS, ¢t al. , McGraw-Hill Compenies, Inc. © 2008.
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The most common adverse cvents in the pivotal studies were lab test abnormality and flu
syndrome, scen in equal percentages in both active and vehicle groups. Possibly drug related is
discomfort of skin 13 (3.1%) in caleitriol active group and 9 (2.1%) in vehicle group.

Table 42: Adverse Events Related to Study Drug by COSTART Term (Pivotal studies 18053, 54)

, , , Calcm'tel oint. 3ug/g (n=419) | Calcitriol vehicle oint. (n=420)
Total No.# of AEs 58 71
Total No.# of Subjects w/ AEs 36 (8.6%) 45 (10.7%)
| Lab test abnorm 14 (3.3%) 15 (3.6%)
Dlmmfort skin 11 (2.6%) 9 (2.1%)
Prumus 6 (1.4%) 4 (1.0%)
[ Trritant dermatitis 3 (0.7%) 2 (0.5%)
Erythema 2 (0.5%) .
" Skin dry 2(0.5%) 2(0.5%)
Acne 1(0.2%) -
| Fissures 1(0.2%) -
njury sccident 1(02%) 1(02%)
Psenasrs 1 (0.2%) 8 (1.9%)
Dlmhea - 1 (0.2%)
Edema peripheral - 1(02%)
Headache - 1(02%)
1(0.2%)
Infeenon skin 1(0.2%)
Nausea 1(02%)
Pain 1 {'0.2%)
Sweat increase 1 (0-2%)
| Taste pervers 1(0.2%)

Adverse cvents are defined as events ocourring after first use of medication.
A subject was counted once per COSTART term even if more than one occurrence of the event was experienced.
Related to study drug means that the relationship to study drug was categorized by the investigator as Possible,

Probable, or Definitely Related

Source: Sponsor’ sNDAhnmdSmmsyefSafetyTathS&S 5.3.5.3.02, ISS Appendix

2,p. 40.

Of adverse events considered related to study drug by the sponsor, lab test abnormality,
discomfort of skin, pruritus, and irritant dermatitis were most common.
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Table 43: Adverse Events Occurring in at least 1% of Subjects in Any Period, by COSTART

Term and Period (Long-term Study SRE.2663)

* Adverse cvents are defined as events occurred after first use of medication
° A subject was counted once per COSTART term event if more than one ocourrence of the event was

experienced.

Periods
_ (90-179) | (180-269) 4 Total
(o | gon | e |20
N'=324] N'=285 | N=239 | N'=140 N=324
Total number of AEs 116 59 43 46 264
Total no. # of subjects with AEs | 82 25.3%) | 47(16.5%) | 32 (13.4%) | 33 (23.6%) | 130(40.1%)
' i 9 (2.8%) 0 6(2.5%) 32.1%) 11(3.4%)
1(22%) | 4014%) | 10(42%) | 7(5.0%) 35 (1.7%)
722%) | 2(0.7%) | 1(04%) 0 10(3.1%)
6(19%)| 1(04%) | 0 3(2.1%) 9(2.8%)
6(1.9%) | 3(1.1%) | 2(0.8%) | 3(2.1%) 12(3.7%)
S(I5%) | 2(07%) | 1(04%) [ 4(29%) 12(3.7%)
5(1.5%) 0 0 0 5(1.5%)
5(5% ] 5(1.8%) | 2(08%) | 2(14%) 13(4.0%)
5(1.5%) | 4(004%) | 4(1.7%) | 2(1.4%) 14 (4.3%)
412%) 1 4(14%) | 1(04%) | 2(14%) 10(3.1%)
4(12%) | 20.7%) 104%) | 0 7(2.2%)
3(09%)] 2(0.7%) 0 0 4(1.2%)
3(0.9%) 0 1(0.4%) 0 4(1.2%) |
2(0.6%) 0 1(04%) | 1(0.7%) 4(12%)
206%) | 104% | 3(13% | 2(14%) 7(22%)
2(06%) | 1(04%) | 1(04%) 0 4(1.2%) |
2(06%) | 2(0.7%) 0o | o 4(1.2%) |
1(03%) | 1(0.4%) 1(0.4%) | 1(0.7%) 4(1.2%)
1003%) ] 2(0.7) | 1(0.4%) 0 4(1.2%) |
Conjunctivitis 0 0 0 “H1.4%) 2(0.6%
Pain kidne; 0 0 0 2(1.4%) 2(0.6%)
* Number of subjects at risk

Source: Sponsor’s NDA Integrated Summary of Safety Table 49, 5.3.5.3.02, p 86.

Among adverse events, hypercalciuria is an adverse event of interest in the long term safety
study. Although this event is the highest by percentage in the first quarter of the study, the

do not increase across the remaining quarters of the study. Through all the quarters
of the study, lab test abnormality is the most common adverse event.

Laboratory test abnormality included 23 subjects (7%) with high blood calcitriol levels, one
subject (0.3%) with high PTH and calcitriol blood levels, and one subject (.3%) with high PTH
levels. Urine abnormality included 9 subjects with 10 episodes of increased phosphorus in 24
hour urine samples. Urine abnormality also included a subject with decreased urinary calcium
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and a subject with increased urine creatinine and urine phosphorus. Please see section 7.4.2 for
further discussion of laboratory findings.

Table 44: Adverse Events Related to study Drug by COSTART Term and Period

g-term Study SRE.2663)
(1-89) days | (90-179) days (190-269) days | 2270 days Total
N'=324 ‘| N'-235 N'=239 N'=140 | N%-324

Total number of AES’ 29 14 21 13 7
Total numb« of subjects with ‘ 45
 Relaiad’ A 23 (7.1%) 13 (4.6%) 16 (6.7%) @6 | 3.9%)
| Hypercalciuria 9 (2.3%) 0 6(2.5%) 3(21%) | 11(34%)
Lab test abnormality 7 (22%) 4(1.4%) 10 (4.2%) 7(5.0%) |28 (1.7%) |
Pruritus 4(12%) 2(0.7%) 1 (0.4%) 0 7(2.2%)
Irritant dermatitis 3(0.9%) 0 0 0 3 (0.9%)
Urinary abnormality 2 (0.6%) 4(1.4%) 4(1.7%) 2(14%) | 113.4%)
Allergic reaction local 1(03%) 0 0 0 1(0.3%)
Eczema 1(03%) 0 0 0 1(0.3%)
Erythema 1(0.3%) 0 0 0 1(0.3%)
Nail disease 1(0.3%) 0 ) 0 1(03%)

0 2(0.7%) 0 0 2(0.6%)

[} 1 (0.4%) 0 0 1(0.3%)

0 1 (0.4%) 0 0 1(0.3%)

[ 0 0 2(1.4%) 2 (0.6%)

0 0 0 1(0.7%) | 1(03%) |

Advmwcmandtﬁmduwemamdaa«ﬁnﬁmaeofmm
¢ Wbmdyhgmmmcmhuomhipwmdydmguwmmme,Probable,orDefmtely
Rclmd
AsubjoetwnwmudmeechOSTARmemifmouMoneoemmoﬂhcwmtwuup«im
Source: Sponsor’s NDA Integrated Summary of Safety Table 50, 5.3.5.3.02, (1SS) p 88.

Of adverse events considered related to study drug by the sponsor, hypercalcemia was most
common in the first quarter of study 2663. In the second quarter lab test abnormality and urine
abnormality were most common. (As noted previously urine abnormality consisted mostly of
elevated 42 hour urine phosphorus.) In the third and fourth quarters lab test abnormality was
most common.

7.4.2 Laboratery Findings
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Clinical chemistry consisted of alkaline phosphatase, ALT (SGPT), AST (SGOT), Bilirubun,
BUN, Chloride (serum), Cholesterol (total), creatinine (serum), glucose (serum), lactic acid
dehydrogenase, potassium (serum), protein (total, serum), sodium (serum), triglycerides, and uric
acid (serum). Shift tables for subjects having these values measured have been constructed by
the sponsor. Reference ranges used are consistent with those generally accepted. The shift
tables have been examined, generally insignificant changes in these values are observed
comparing active to vehicle arms. (Approximately 79 subjects in active arm and 81 subjects in
vehicle arm had values measured. These numbers are stated as approximate because not all
subjects had all laboratory studies performed.)

One value showed 2 possible difference, uric acid. Of 61 subject within normal range in active
arm § (7.6%) changed to above normal range in final reading as compared with vehicle arm
where of 67 subjects starting in normal range 2 (2.9%) shifted to above normal in final reading.
However, descriptive statistics for uric acid did not support a significant difference. (Active
showed a mean change of 9.2 yMOL/L with a standard deviation of 49.5 versus vehicle with a
mean change of -1,2 and standard deviation of 50.1.)

Descriptive statistics have also been performed by the sponsor for the other laboratory values
listed above. Changes pre-treatment to post treatment appear to be mostly due to random
variation without significant differences between active and vehicle arms. (Note: no pre-
treatment values for creatinine clearance, 24 hour urine creatinine.) :

Hematology consisted of basophils (absolute), cosinophils (sbsolute), hematocrit, hemoglobin,
lymphocytes (absolute), monocytes (absolute), neutrophils (absolute), platelets, red blood cell
count, and whit blood cell count. With respect to shift tables and descriptive statistics
hematology values appear to show changes pre and post treatment and active versus control that
correspond to random variation.

In the openhbcl study routine laboratory tests included clinical chemistry and hematology
Laboratory values were measured on spproximately 283 subjects.

Clinical chemistry consisted of alkaline phosphatase, ALT (SGPT), AST (SGOT), Bilirubin,
BUN, Chloride (serum), cholesterol (total), creatinine (serum), creatinine (urine 24 hr), glucose
(ssrum), lactic acid dehydrogenase, potassium (serum), protein (total, serum), sodium (serum),
triglycerides, and uric acid (serum). Shift tables have been constructed by the sponsor for
subjects who had these values measured. Reference ranges are consistent with those generally
accepted. These have been examined, generally insignificant changes in these values are
observed comparing values pre-treatment to various points later in the study.
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Descriptive statistics have also been performed for clinical chemistry values. These were
examined and changes were generally insignificant pre-treatment to various points later in the
study.

Serum alkaline phosphatase is discussed as a value that sometimes can be a signal for changes in
calcium homeostasis. A fall in alkaline phosphatase can precede hypercalcemia. Examination of
the shift tables for alkaline phosphatase does not reveal a pattern indicating general shifis either
up or down in values measured comparing pre-treatment with measurements at months 6, 12, or
final. Examination of descriptive statistics for alkaline phosphatase reveals a pre-treatment mean
of 85 + SD 29 (U/L). At month 6 the mean is 74 + 24, at month 12 the mean is 73 + 27, and at
final the mean is 75 + 25. From pre-treatment to final the change of the mean value is -11 + 14
(U/L). The reference range used for this study was 39 — 117 U/L. Although descriptive statistics
suggest a possible trend downward in mean alkaline phosphatase values the final mean remains
well within the normal reference range.

Hematology consisted of basophils (absolute), eosinophils (absolute), hematocrit, hemoglobin,
lymphocytes (absolute), monocytes (absolute), neutrophils (absolute), platelets, red blood cell
count, and whit blood cell count. With respect to shift tables and descriptive statistics
hematology values appear to show changes that are generally insignificant comparing values pre-
treatment to various points later in the study.

Aceofdmg to ACP PIER & AHFS DI Essentials’, therapy with calcitriol (1,25-dihydroxy vitamin
D3) has a higher risk of hypercalcemia that with therapy with other forms of vitamin D,
However, because calcitriol has a relatively short half life, the related hypercalcemia may reverse
more rapidly than with other forms of vitamin D therapy.

In adults serum calcium includes three forms of Ca®"; ionized (50%), protein-bound (40%), and
complexed (10%). The ionized Ca®" is the bwlagwally active form. Albumin-adjusted calcium
takes into account the effect of binding of calcium to serum albumin. The sponsor has used the
folbwmgw&mﬂummummw&mﬂmwad)wmmdm
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 middie of the normal range for albumin (3.5-5.5 g/dL)

If albumin is high the measured calcium will be artificially high and the formula corrects this
downward. If albumin is low, the correction will be upward.

9 ACP PIER & AHFS Di® Essentials™. Hypocalcemis 10.2 Monitor the complicstions of therapy in patients who
ace being treated for hypocsioemia. 2008-08-26 sccessed vis STAT!Ref, §/27/2008.
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Mild hypercalcemia (11-11.5 mg/dl) is usually asymptomatic. Some patients may complain of
vague ncumgsychiotﬁc symptoms such as trouble concentrating, personality changes, or
depression.'” Presenting symptoms may also include peptic ulcer disease or nephrolithiasis.
Higher calcium levels (>12-13mg/dl) may lead to lethargy, stupor, coma, and gastrointestinal
symptoms (nausea, anorexia, constipation, or pancreatitis). Polyuria and polydipsia may also be
seen. Hypercalcemia can also result in electrocardiographic abnormalities such as bradycardia,
AV block, and short QT interval, :

According to ACP PIER & AHFS DI® Essentials™ the reference interval of 8.8 mg/dl to 10.2
mg/dL or 2.20 mmol/L to 2.50 mmoV/L varies slightly among laboratories and does not generally
reflect an albumin-corrected value.'! In Goodman and Gilman 11™ Edition it is stated that
normal serum calcium concentration ranges from 8.5 to 10.4 mg/dl (4.25 to 5.2 mEqg/L, 2.1 t0 2.6
mM)'2, LabCorp (a commercial lab) uses a reference range of 8.5 to 10.6 mg/dL for ages 7
.months to adults.”’ For pivotal studies 18053 and 18054, the sponsor has listed the reference
range for adjusted calcium as 8.5 to 10.6 mg/dl. For the open label safety study 2663, the

has listed the albumin adjusted calcium reference range as 2.15 to 2.55 mmol/L.

Other important lab parameters for monitoring calcium homeostasis include 24 hour urine
calcium. In the setting of increased calcitriol this may be elevated. It is noted that hypercalciuria
is the most sensitive indicator of over treatment with calcium and vitamin D.'"* Serum
phosphorous and urinary phosphorus may also be clevated. . Serum parathyroid hormone FTH
(intact) would be at risk for being decreased. '

In the pivotal studies, approximately 79 subjects in active arm and 81 subjects in vehicle arm had
values measured. These numbers are stated as approximate because not all subjects had all
laboratory studies performed. It is possible that with this number of subjects being tested that
less frequent adverse cvents may not be detected.

a1 i IR 16 i oMP '.L [VIERN ¥V aUsd

Laboratory reference intervals employed by the for studies 18053, 18054, and 2663 for
total calcium, adjusted calcium, phosphorus, calcitriol, urine 24 hour calcium, and urine 24 hour
phosphorus generally correspond to those in clinical use.''® The only reference range that

appears to differ somewhat isthatemployedbyﬁefmm(t-w pg/mL) in studics

is

¥ Khosis S. Chapter 47. Hypercalcemis and Hypocalcemia in Harrison’s Principles of Internal Medicine, 17™Ed.:
Fauci AS, et al. McGraw-Hill Compsnies, Inc. © 2008.

W ACP PIER & AHFS DI® Essentials™. Hypercalcemia 2.1 Scroen patients with medical conditions in which
Wiﬂnwnmm. 2008-08-28 accessed via STAT!Ref, 8/29/2008.

Freidman PA . Chapter 61: Agents Affecting Mineral lon Homeostasis and Bone Tumover in Goodman and
M'SWWMMMH*E&:MLL Editor. McGraw-Hill Companies, Inc.
© 2006.
131 abCorp: www.lahcorp.cony searched for calcium, sccessed via internet 9/3/2008.

“ ACP PIER & ANFS DI® Essentials™. Hypocsicemis 10.2 Monitor the complications of therapy in patients who
are being treated for hypocalcemia. 2008-08-26 accessed via STATIRef, §/27/2008. -

5L abCorp: www.laboorp com/ searched for test nemes, accessed via internet 9/8/2008.

1 Kratz 3, Pesce MA, Fink DJ. Appendix: Laboratory Values of Clinics! Importance in Harrison’s Priaciples of
Internal Medicine, 17* Ed.: Fauci AS et sl. McGraw-Hill Compenies, Inc. © 2008. :
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18053 and 18054. The test may -have been standardized to a different interval. This does not
appear to have materially affected the interpretation of lab results for these studies. For study
2663 the sponsor has employed a referenee range of 13-54 ng/L. LabCorp lists a reference

interval of 12-65 pg/mL for intact PTH.!”

Table 45: Calcium Homeostasis Values Stu@y 18053

Laboratory Parameters and Vchielo Ointment
| Expanded Normal Ranges' Week S/Final”
Total Calcium
(8.5-10.6 mg/dL) N 39 38 40 39
Age 14-75, Mor F Mean 9.93 9.66 9.86 9.73
[ SD 0.403 0372 0.424 0.398
Adjusted Calcium
(8.5-10.6 mg/dL) N 39 38 40 39
Age 1475, Mor F | Mean 10.2 10,03 10.11 10.07
$D 0. 385 0.357 0.347 0.428
Phosphorus . ‘
(2.5-5.6 mg/dL) N 39 38 40 39
::c ;z; :{ ((22 5555 36)) Mean 3.54 3.61. 3.53 3.52
ge -4 SD ;
dge 2375, AN GI45 |0 0.565 0.668 0.543 0.562
(8-97 pg/mL) N 28 33 3
Age 1475, Mor F Mean 60.89 60.88 60.97
$D 37117 19.631 24.957
Calcitriol
(15.9-55.6 pg/mL) N 29 28 31 32
Age 14-75, Mor F Mean 56.08 52.712 48.97 51.73
| __Isp 27.182 13.308 17.038 15355
Calcium, Urine 24 HR
(100300 mg24 HR) [N 3 37 S 39 _
Age 1475, Mor F | Moan 167. 81 178 28
[SD_ 131.932 105.510

'Exp.addnomdmuumdimlowﬁtvduof&cmdmyndﬁehghntvd\noﬂhcmmulmﬂfor

any age (14 to 75) and gender.

2 Week 8 or last available post-baseline data if the subject discontinued prematurely
’Amrdingbﬂum the collection of 24 hour urine at Scresming was not planned in the two protocols.
Source: Spomsor’s NDA, Module $, 5.3.5.1.1.01, Study Report RD.06.SRE.18053, pp. 92 and

331.

Use of calcitriol 3ug/g ointment in study 18053 did net cause clinically significant changes in
mean values for total calcium, adjusted calcium, phesphorus, PTH, or cakitriol. The 24 howr

7 LabCorp: www.labcorp.com/ mwwmmmviﬁmm.

n
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urine calcium can only compared active to vehicle arm at week 8 and the difference seen appears
to be clinically insignificant. '

Table 46: Calcxum Homeostasis Values Study 18054

Cakitrlol Ointment 3ug/x Vehicle Ointment
, creenin Week 8/Final” | Screening Week 8/Final®
(8.5-10.6 mg/dL) N 38 36 39 40
Age 14-75, Mor F Mean 9.90 9.72 9.85 9.66
SD 0.424 0373 0.345 0.409
Adjusted Calcium
(8.5-10.6 mg/dL) N 38 36 39 40
Age 14-75, Mor F | Mean | 10.2 10.14 - 10.14 10.06
SD 0.402 0.361 0312 0307
Phosphorus .
(25-5.6mg/idL) N 38 36 39 40
Age 14-19, F 2.5-5.3) Mean 3.50 3.46 3.50 3.53
o v an ey D 0.549 0.572 0.557 0.469
(8-97 pg/ml.) N 37 36 36 39
Age 14-75, Mor F Mean 67.78 59.47 51.47 5959
$D 3713719 .17 19.631 24.957
Caleitriol
(15.9-55.6 pg/mL) N 33 34 33 ' 38
Age 1475, Mor F Mean 52.56 __50.91 43.03 47.39
___1sb 20993 | 13906 19.450 20.518
Calcium, Urine 24 HR ' '
(100-300 mg/24 HR) | N . 36 3 40
Age 1475, Mor F Mean 133.27 151,16
SD 95.087 110.119

'Expmdodnomdmmindiutclowenvalueoflhemmdwmmmwmﬁmmmekr

anya;c(l4lo75)aadmdcr
2 Week 8 or last available post-baseline data if the subject discontinued prematurely
3 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, pp. 93 and
341.

Use of caleitriol 3ug/g ointment in study 18054 did not cause clinically significant changes in
mean values for total calcium, adjusted calcium, phosphorus, PTH, or calcitriol. Suggestion of a
slight shift downward of mean PTH is noted in the active aqm. The mean 24 hour urine calcium
can only compered active to vehicle arm at week 8 which shows that the mean value for the
vehicle arm is slightly higher than that for the active arm. This difference is difficult to interpret
without baseline screening values.
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Table 47: Calcium Homeostasis Values Study 2663

Laboratory Parameters Baseline Week 26 Week 52
T e e
o o

Source: Sponsor's NDA, 5.3.5.2.07. Study Report RD.06.SRE.2663, pp. 85-89.

In study 2663, significant changes in mean total calcium, albumin adjusted calcium, phosphorus,
- PTH, cakitriol, urinary 24 hour calcium, and urinary 24 hour phosphorus were not seen.
Suggestion of a slight increase in calcitriol over time is seen, however this is small compared
with the standard deviation.

In the calcitriol group 12 subjects had at least one albumin-adjusted calcium value above the
normal range, for the vehicle group 8 subjects (9 subjects-one didn’t finish study) had at least
one albumin-adjusted calcium above the reference range. If subjects who had values above the
normal range only at screening are excluded, 8 subjects in the caleitriol group and 7 subjects in
the vehicle group had albumin-adjusted calcium valies above the normal range.
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For trial 18053, memmed:cat:onuse(calcml) was 392+39Ogmnsw1thadmlyuseof7 1+
6.9 grams. At bascline the mean % BSA involved was 9.6 + 7.5.

Examining outliers with values for albumin adjusted calcium of > 11 mg/dl reveals:
_Table 48: Outliers Study 18053 Albumin Adjusted Calcmm (Values > 11 mg/di)*

Treatment Site/Subject ID | Age/Sex Study Day Albumin Adj.
Calciam mg/d}
Calcitriol | 2102/44 25M 4 104
No AEs listed 15 1111
29 11.1
57 10.3
Vehicle 439/33 32 11
2094/287 21 11
2149/188 29 11.1

* This excludes two subjects (270/site 2102 and 355/site 2102) who had albumin adjusted calcium values of 11
mg/d] only at study day -5 and values within the reference range during the study.

Subject 44 (site 2102) is a 25 year old male. Other laboratory values, PTH and alkaline
phosphatase were within normal limits. For this subject 24 hour urine calcium (except one on
day 15 just below normal range) and phosphorus values were within normal limits. For this
subject baseline BSA involvement was 12%. Total medication used was 31g with daily use of
55g.

'Exammmg outliers for calcitriol levels, subject 477 (site 439) had the highest level (96.5 pg/mL
ref range 15.9-55.6). This subject is a 56 year old fernale. This subject had a 10% BSA
involvemnent at baseline. Total medication use was 326g with a daily use of 6.5g.

Table 49: Outlier Calcitriol: Study 18053

| Lab parameter “Lab day [ Lab resuit Flag Ref range
439/477 Calgitriol 3 ™ =1 115.9556
‘ [0 W b(4)
L =X
d Caleium, serum | -3 10.4 mg/dL 8.5-10.6
15 10.7 H
7 108 H
K 106 _ n
50 (168 H
-3 A - 2.5-4.5
1§
37 T )
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Lab parameter Labday | Lab result Flag Ref range
' 4s, serum 43 Y~ “1TH
| 50 . 1H
Calcium, 24 hr 15 ': 100-300
37 H
43 ‘
Calcium/creatinine ratio | 15
. 37
43

- "

The above subject (477, site 439) 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 pain (joint effusion),

left knee pain, hip pain and back pain. The investigator considered these unlikely to be related to
- study medication.

- For study 18053 at some point in the study 24/31 subjects in the active arm had calcitriol levels
above the reference range. For the vehicle arm 19/31 subjects had calcitriol levels above the
reference range.

For albumin adjusted calcium, 10 subjects in the calcitriol group and 7 subjects in the vehicle
group had at least one albumin adjusted caicium value that was above normal range. If one value

in the vehicle group above reference range only at screening, 6 subjects in the vehicle group had
at least one albumin adjusted calcium that was above the normal range.

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.
Examining outliers with values for albumin adjusted calcium of > 11 mg/dl reveals:

_Table 50: Outliers Study 18054 Albumin Adjusted Calcium (Values > 11 mg/di)

Treatment Site/Subject ID | Age/Sex Study Day Albumin Adj.
Calcium mg/dl
Calitriol KE SsM 15 1111
| 2% 1.3
Vehicle 433354 50 11
2065/553 45 11.1
51 1]

£

b(4)
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Subject 777 (site 438) is a 58 year old male with 23% BSA involvement at baseline. Total
medication use was 1385 g with a daily use of 24.3g. Additional laboratory information for this
subject is presented below.

Subject 624 (site 2036) is a 60 year old female with 6% BSA involvement at baseline. Total
medication use was 87g with daily use of 1.7g. For albumin-adjusted calcium, the highest
observed value was 2.83 mmol/L (reference range 2.13 to 2.65 mmol/L) which was subject 624
in study18054, calcitriol arm. Additional laboratory information for this subject is presented
below.

_Table 51: Outliers Study 13054 Albumin Adjusted Calcium Additional Lab Data
Site/subj . | LabDay | Adj Ca(mg/dl) | SerumCa Phos aleitri Urine Ca
. (mg/d) | (mg/dD) (mg/24h)
438/717 -5 10.4 9.9 3.7 -~
115 1LIH 10.7H 3.5 .6 192.0
29 10.7H 10.1 44 264.0
43 102 9.7 22L 110.2
§7 10.1 9.5 37 514 | 108.0
2036/624__| 3 108 102 42 Notdone |-
13 10.5 10.2_ 37 173 205.8
23 1L.IK 7 3.5 265.5
34 1130 1081 43 5851
51 103 _ 99 33 349 504L

Examining outliers for calcitriol levels, subject 556 had the highest calcitriol level (106.1 pg/ml;
reference range 15.9-55.6). This subject is a 30 year old male with a baseline BSA involvement
of 30%. Total medicine use was 1401 g with a daily use of 25g.

Table 52: Outlier Calcitriol Level Study 18054

Lab parameter Lebday |Labressit | Fiag Ref range

2065/586 | Calciwiol 3 T anl 159556

Site/subject | — 17 ) H
57 - o B B 2
-5 109 H 3.5-10.6
17 16.6
2 10.6 _
4 108 H
57 10.6
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Lab parameter Lab day Lab resuit Flag Ref range
| Calcium, urine 24 hr 17 - m 100-300
29 ' H
43 H
5 . b(4)
Calcium/creatinine ratio | 17
’ 29 j
43 '
57 e J

In study 18054, at some point in the study 25/39 subjects exposed to calcitriol ointment had
plasma calcitriol levels above the reference range (15.9-55.6 pg/mL). For subjects exposed to
vehicle 26/40 had plasma calcitriol levels above the reference range.

Pivotal Trial ] 3" T
For 24-hour urine calcium, 10 subjects in the calcitriol group and 11 subjects in the vehicle
group had values above the normal range. Examining outliers with values 400mg/24 hour and

above reveals:

Table 53: Outliers Study 18053: 24 Hour Urine Calcium (Values > 400mg/24 hr) :
Treatmeat Site/Subject 1D | Age/Sex smdyﬁay 24 Howr Urine I
Calclum mg/24 br
 Caleitriol 2004/378 4357F 13 = 3
21027263 51/M 11
2102/355 34M 44
2129/327 3IM 14
27 ,
4
Vehicle 31 9
145 15
185 15
138 15 e J

Subject 378 (site 2094) is a 45 year old female with 5% baseline BSA involvement. Total
medication used was 1149g with a daily use of 20.5g.

Subject 263 (site 2102) is a 51 year cld male with 4% baseline BSA involvement. Total
medicine used was 268g with a daily use of 3.8g.

Subject 35S (site 2102) is a 34 year old male with a 4% baseline BSA involvement. Tots!
medicine used was 115g with a daily use of 2g.
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Subject 327 (site 2129) is a 37 year old male with a 5% baseline BSA involvement. Total
medicine used was 60g with a daily use of 1.1g. :

Table 54: Outliers Study 18053: 24 Hour Urine Calcium Additional Lab Data -
Site/subj | Lab | AdjCa Serum Ca | Phos Caicitriol | Urine Ca Urine Phos
Dy |mgad |(mga) |(mga) |@emb) |(mg24w) | (mgzann
2094/378 -5 1102 . T =
15 10.1
29 10.4
43|97
s7 10.1
2102/263 | -4 10.8 H ‘
11 10,7 H }
32 109H b(4)
46 10.1
T 9.9
2102/358 | .735° 1
-5 11.0H )
15 10.2
29 197
44 10.2 !
s7T__ 1106 '
2129317 _| 3|10 1
14 0.3 _ .
27 0.3
41 10
55 9.6 —
* As printed in study report
For 24-hour urine calcium, 6 subjects in the calcitriol group and 15 subjects in the vehicle group
had values above the normal range. Examining outliers with values 400mg/24 hour and above
reveals:
Table 55: Outliers Study 18054: 24 Hom! Urine Calcium (Values > 400mg/24 he)
Treatment | Site/SubjectID | Age/Sex Study Day 24 Hour Urine
al 24 br
Calcitriol 2063/5%9 29M 43 { N _
2065/356* &M ) B8
20957868 74M 13
27
4
I
76 | J



Clinical Review

Patricia C. Brown, M.D.
NDA 22-087
Tradename (calcitriol 3mcg/g) Ointment
104, r -
Vehicle 565 43
718 43
(60 h{4)
969 33 -
562 43 ‘ T
723 43 e P
_ _ | |
* Also discussed previously
- Subject 559 (site 2063) is a 29 year old male with a 5% baseline BSA involvement. Total
~ medicine used was 115g with a daily use of 2g.
Subject 556 (site 2065) is a 30 year old male with a bascline BSA involvement of 30%. Total
medicine use was 1401 g with a daily use of 25g. This subject was discussed earlier in reference
to a high outlier calcitriol level.
Subject 868 (site 2095) is a 74 year old male with 5% baseline BSA involvement. Total
medicine used was 1570g with a daily use of 26g.
_Table 54: Qutliers Study 18054: 24 Hour Urine Calcium Additions! Lab Data
Site/subj | Lab | AdjCa Serum Cs | Phos ‘Caleitriol | Urine Ca Urine Phos
__[Day |(mpd) | (wwd) | (mydd) |(epml) |(mg24b) | (mg24br)
2063/589 | -S 9.9 T -
~ - 117 9.9 ,
31 9.3
45 9.7
159 197
-5 109H
17 10 ’ :
43| 108H ,,
371106
2095/368 | -3 10.6
13|97
271|105
4 10.2 ;
55 |107H |
7 ¥
704 L -
] 1 1 ! J
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_Table 58: Subjects with Hypercalciuria Repomd as Adverse Event Stfud. 2663)

Site/subj | Lab Day | AdjCa | Serum Ca Urine Phos
Ll_!ll_‘!ﬂ__.r.(;ﬂﬂ | (mg/24br) |
31897158 | SCR ! -
Week 6 )
[26M Week 12
| BSA28% | Week 18
Week 26
16.5g Week 35 _
365d Week 44 ;
Week 52 ’
Final
5189/159 | SCR
2M Week 6 j
BSA 20% . | Week 12 e
Week 18
10.6g Week 26
[ 364d Week 35
Week 44
Week 52
Final
5139/160 | SCR }
“Week 6 '
58M Week 12
| BSA 12% | Week 18 -, \
Week 26 f
16.8g Week 35
364 Week 44
Week 52
Final
| 5189/178 | SCR
— Week 6
(&6F Week 12
BSA 18% | Week 18
Week 26
14.7g Week 35
369d Week 44
Week 52
Final
5139/179 | SCR
Week 6 ,
WF Week 12 L »
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Site/subj | Lab Day | Adj Ca Serum Ca | Phos
{ 1l |ugd) [(mgad | (mgan
5%BSA | Week 18 T
[ 6.1g365d | Week 26
Week 35
PTH8 L | Week 44
Week 52
Final
. l
5189/198 | SCR !
Week 6 i
134M Week 12
16% BSA | Week 18
| 4g364d | Week 26
Week 35
PTHSL [ Week44
Week 52 t
Final '
Week 6
37F Week 12
11% BSA | Week 18
Wesk 26
[ 13g181d | Week 35
Week 44 4_
Wesk 52 |
Final 7
i
i
%
BSATR [ Wesk 13
[ Week 35
PTHSL | Week44

Calcitriol | Urine Ca Urine Phos
(pg/mL) (mg/24h) {mg/24 hr)
=
Br

b(4)
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Site/subj | LabDay | AdjCa | Serum Ca | Pi Cakeitriol | Urine Ca Urine Phos
_ , (mgd) |(mg/dd |G | (og/ml) | (mg24h) | (mg24 br)
PTH6L Week 52 T 3
PTH6L | Final
Week 6
65 F Week 12
_l;.gA 5% | Week18 ‘.
PTHI2L | Week 26
PTH7 L | Week 35
| PTHG6 L | Week 44
v Week 52
| 4.6g 364d | Final
Week 6
3ITM Week 12
BSA 25% | Week 18
Week 26 _
| 8.8 361d | Week 35 |-
Week 44 )
Week 52
Final
7R3 _| SCR
Neek 6 J
SM Week 12 :
BSA 18% | Week 18
Week 26
3.9g314d | Week 35
Week 44
Week 52 .
Final -
574233 _| SCR ]
S M Week 6 ]
BSA 10% | Week 12
Week 18 »
| 5.5g 3144 | Week 26 1
Week 35 ]
Week 44 ]
Week 53 ’
ot 2

91t

b(a)
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Review of the 13 subjects having hypercalciuria reported as an adverse event for study 2663
reveals the following:

a) The mean Baseline % BSA mvolvement for study as a whole was 16.1 + 8.4% and for
subjects with hypercalciuria reported as AE the mean Baseline % BSA involvement was 16%.
b) The adjusted mean daily drug use for the study as a whole was 5.8 + 5 grams and for subjects
with hypercalciuria reported as AE the mean daily drug use (adjusted estimate) was 9.4 § grams.
Hypercalciuria reported as an adverse event is associated with a trend to increased mean daily
drug use.

_Table 60: Shift Table — Urinary Calcium (mmol/24H) APT* Population Study 2663

" Shift Baseline Final result
vs final test
Baseline Clinically | Low Normal High Clinically | Missing | Total
low ; High
Clinically low | - - - - - - -
Low 2(42%) | 23 (47.9%) | 21(43.8%) | 1(2.1%) 0 1(2.1%) | 48 (100%)
 Normal 0 35(17.8%) | 137(69.5%) | 18(5.1%) | 1(05%) | 6(3.0%) | 197 (100%)
High_ 0 2(34%) | 31(52.5%) | 21(35.6%) | 1(1.7%) | 4(6.8%) | 59 (100%)
_c_lm.eﬂly High 0 0 2(66.7%) | 1(33.3%) 0 0 3 (100%)
Missing 0 3(176%) | 11(6A.7%) | 3(176%) 0 0 17 (100%)
Total 2(0.6%) | 63 (19.4%) | 202 (62.3%) | 44 (13.6%) | 2(0.6%) | 11 (3.4%) | 324 (100%)

*APT = All patients treated population
Source: Sponsor’s NDA 5.3.5.2.07.Study Report. RD.03.SRE.2663, Table 25, p. 87.

The shift table for urinary calcium shows that of those subjects having a normal baseline value,
18 (9.1%) shift to high and 1 (.5%) shifts to clinically high at the final result. Of those subjects
having a high baseline value, 31 (52.5%) shift to normal, 2 (3.4%) shift to low and 1 (1.7%)
shifts to clinically high at the final result. Of those subjects having a clinically high baseline
level, 1 (33.3%) shifts to high and 2 (66.7%) shift to normal at the final result.

pre-treatment (the last available data observed during

» : penod) versus maximum (the maxxmal value observed during the post-baseline
pemd) Vslues examined include albumin adjusted calcium, albumin (serum), calcitriol,
calcium (serum), calcium (24 hr urine), phosphorus (serum), phosphorous (24hr urine), and PTH
(intact).

See also next section, data for pre-treatment (the last available data observed during the pre-
treatment period) versus minimum (the minimal value observed during the post-baseline period).
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: Examination of shift tables and descriptive statistics reveal changu consistent

with raam vamtlon in the plvotal trials. Suggestion of an upward shift is seen in the open
label study for both the active arm in the pivotal studies and in the open label study.

On Original

Starting value within Maximal value post-baseline | Mean change | Standard deviation
reference range above reference range NG/L
| Open Label | 218 subjects | 140 (64%) 19 21
Starting value within Maximal value post-baseline | Mean change | Standard deviation
reference range above reference range NG/L ,
active | 29 subjects 14 (48%) 4.3 27
- | vehicle | 41 subjects 20 (49%) 10 20
2) Calcium (serum): Examination of shift tables reveals changes consistent with random
variation. Descriptive statistics show no definitive trend.
Maximal value pest-buelme Mean change | Standard deviation
70 (26%) 064 092
Startmg value within Maximal value post-baselme Mean change | Standard deviation
referenice range , : MMOL/L
ctive | 6 .032 093
i 041 084
Appears This Way
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3) Calcium (24 hr urine): Examination of shift tables and descriptive statistics reveal changes
consistent with random variation.

Open Label Study
Starting value within Maximal value post-baseline | Mean change | Standard deviation
| reference range above reference range MMOL/24 ke |
_(_)_pcn Label | 191 subjects 1 (37%) 2.1 4.2
Mean value Pre- Mean Maximal value post-
treatment - MMOL/24 hr | baseline - MMOL/24 hr
Pivotal active - 5.6 (SD3.7)
studies vehicle - 6.3 (SDS5.3)
Open Label 5.4 (SD3.3) 1.5 (SD4.D

4) Phosphorous (serum): Examination of shift tables and descriptive statistics reveal changes
consistent with random variation.

Starting value within Maximal value post-baseline | Mean change | Standard deviation
| reference ran above reference range MMOL/L

 Open Label 277 subjects | 38 (14%) 14 .18

Pivotal Studies

Starting value within Maximal value post-baseline | Mean change | Standard deviation
reference range above reference range MMOL/L
| active | 64 subjects 8 (11%) .15 .15
| vehicle | 73 subjects 3 (4%) _1.10 .16

5) Phosphoros iring). Examination of shift tables and descriptive statistics reveal
changes oons:stent wnth random variation in the pivotal studies. Suggestion of a shift upward in
the maximal value post-baseline is scen in the open label study.

n Label Study

Starting value within Maximal value post-baseline | Mean change | Standard deviation
reference range above reference range | MMOL/24 hr
Ml&btmﬂw 76 (34%) 10 28

Mean value Pre- Mean Maximal value post-

_| trestment - MMOL/24 hr | baseling - MMOL/24 he

Pivotal active - 3 (SD24)
| studies vehicle - 36 (SD13)
[Open Label 33 (SD 19) 44 (SD14)
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The sponsor has constructed shift tables for pre-treatment (the last available data observed during

the pre-treatment period) versus minimum (the minimal value observed during the post-bascline
period). Values examined include albumin adjusted calcium, albumin (serum), calcitriol,
calcium (semm), calcium (24 hr urine), phosphorus (serum), phosphorous (24hr urine), and PTH
(intact).

1) Caleitriol: Examination of shift tables and descriptive statistics reveal a suggestion of an
upward shift in the minimal value post-baseline in the active arm of the pivotal studies. At the
same time there is a suggestion of a downward shift in the mean minimal value observed post-
baseline.

Open Label Study
Starting value within Minimal value post- Minimal value post- | Mean | Standard
reference range baseline below baseline above change | deviation
reference range reference range NG/L
en Label | 218 subjects | 28 (13%) 6 (3%) 1-15 16

Minimal value post- Minimal value post- | Mean | Standard
baseline below reference | baseline above change | deviation
range reference range NG/L

0 19(31%) 73 126

0 —_15(12%) 5.1 119

2) m_m_mm Examination of shift tables and descriptive statistics reveal changes
consistent with random variation.

Starting value within Minimal value post-bascline | Mean change | Standard deviation
reference ran below reference range MMOL/24 hr ,
| Open Label | 191 subjects | 70 (37%) -2.1 2.7
Mean value Pre- Mean Minimal value post-
treatment — MMOL/24 hr | baseline - MMOL/24 hr
- . 2.8 (SD2.3)
53 (SD33) 3 (SD2.
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cons:stent wnth mdom variation.

Examination of shift tables and descriptive statistics reveal changes

Starting value within | Minimal value post- | Minimal value Mean change | Standard
reference range baseline below post-baseline above | MMOL/24 hr | deviation
' reference range reference range
Open 2717 59 (21%) 2(1%) -12 18
Label subjects
Pivotal Studies
Starting value within 'Minimal value post- Minimal value post- | Mean | Standard
reference range baseline below reference | baseline above change | deviation
range reference range NG/L
| active | 72 subjects | 7 (10%) 0 -1 .16
| vehicle 8 (10%) 0 =13 1.17

76 subjects

cluages eo:mstcm wrth m variation.

: Examination of shift tables and descriptive statistics reveal

On Criginal

Starting value within Minimal value post-buelme Mean change | Standard deviation
reference range below reference MMOL/24 hr
| Open Label | 224 subjects | 38 8 (17%) 12 70
Mean value Pre- Mean Minimal value post-
treatment - MMOL/24 hr | baseline - MMOL/24 hr
me | active - 19 (SD9.5)
studies vehicle .- 19 (SD9)
| Open Label 33 (SD19) 21 (SD 12)
Appears This Way
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5)F : Examination of shift tables and descnptlve statistics reveals suggestions of a
downward sl’nﬁ In the open label study the minimum value post-baseline was below the
reference range for 31% of subjects. Note that the mean change for the minimal value post-
baseline shifts downward for both active (<19 ng/L + SD 24) and vehicle arms (<12 ng/L + SD
19) in the pivotal studies.

Open Label Study

Starting value within Minimal value post- | Minimal value Mean | Standard

reference range baseline below post-baseline above | change | deviation

reference range reference range NG/L

Open Label | 271 subjects | 84 31%) 1 (.4%) ~11 21

Starting value within Minimal value post- Minimal value post- | Mean | Standard

reference range baseline below reference | baseline above change | deviation
range referencerange | NG/L

active | 50 subjects 3 (6%) 0 -19 24

vehicle | 65 subjects | 1 (2%) 0 -12 19

7.4.3 Vital Signs

During the pivotal clinical studies 18053 and 18054. Vital signs, weight and blood pressure,
were performed at screening and at Week 8/Final. No clinically significant vital signs findings
were noted.

Vital signs were not performed in the open label safety study, 2663.
7.4.4 Electrocardiograms (ECGs)
ECGs were not performed during any of the clinical studies.

An information request was sent to the sponser regarding the need for data from a thorough
QT/QT. study or a rationsle for why such a study is not needed. The sponsor responded with an
amendment to the NDA received April 30, 2008. This response has been reviewed. Following

are the most significant points regarding the necessity of a thorough QT/QT¢ study:

A) Calkeitriol ointment is approved for treatment psoriasis in 39 countries and marketed in 25:
Sponsor’s cumulative review of 78 adverse cvents launch (late 80s) until Feb. 28, 2008 showed

mmofmm“aECGwmbﬁnmyanmm
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B) Oral product (Rocalitrol®, Roche) and intravenous product (Calcijex®, Abbott) are approved
and marketed in U.S. Indications for Rocaltrol are for management of hypocalcemia in patients
with chronic renal failure and in patients undergoing dialysis. Additionally it is indicated for
hypocalcemia in patients with hypoparathyroidism. A search of AERS reports for these products
did not detect a signal for torsades, sudden cardiac death, or QT prolongation.

C) Calcitriol is a normal componméfphsmandthe proposed drug product is topical and has
limited absorption. Normal plasma levels are 20 - 60 pg/ml. Calcitriol mean Cpay under
maximal topical use conditions is not far above normal calcitriol range.

Maximal use was studied as 15g calcitriol ointment 3pg/g applied BID on 35% BSA, psoriasis
subjects for 3 weeks. Steady state Cpa was 75.3+ 27.3 pg/ml. Under these conditions
laboratory parameters of calcium homeostasis (serum albumin-adjusted calcium, serum
phosphorus, urinary calcium, and urinary phosphorus) were not altered.

D) Oral and injected calcitriol, sometimes with calcium carbonate, are reported to shorten
prolonged QT intervals. Calcijex-injectable caleitriol (2meg twice weekly after hemodialysis)
for 15 weeks wduced prolonged QT interval in patients with secondary hyperparathyroidism on
Hemodialysis'®. Prolonged QT intervals were shortened significantly when patients with
hypocaicemia were treated with Rocaltrol® (.25 to 1 meg/day) and calcium carbonate (3 g/day) 19

For these reasons this reviewer believes that a thorough QT/QTe¢ study for calcitriol 3ug/g
ointment is not needed.

7.4.5 Special Safety Studies

A total of 5 special safety studies were performed with the to-be-marketed formulation. These
included two contact irritancy studies, CG.03.SRE.2598 and RD.03.SRE.2652, contact allergy,
CG.03.SRE.2600, contact photoirritancy, CG.03.SRE.2602, and contact photoallergy,
CG.SRE.2601.

[ 23598: “Evalutiol of the Cumulative Irritancy Potential of Caleitriol
vcnu Tmlcitol versus Calkeipotriol in Healthy Subjects”

This study was performed in compliance with Good Clinical Practice, September 14, 1998 to
October 5, 1998,

'*Kim HW, Park CW, Shin YS et al. Calcitriol Regresses cardiac Hypertrophy and QT Dispersion in Secondary
Hyperparathyroidism on Hemodialysis. Nephron Clin Pract. 2006;102:¢21-¢29.

YEryel NK, Colsk R, Ozdogru | ot al. Effects of Calcium Trestment on QT Interval and QT Dispersion in
Hypocsicemis. American J. of Cardiol 2003;91:750-752.



Clinical Reviow

Patricia C. Brown, M.D.

NDA 22087

Tradename (calcitriol 3meg/g) Ointment

This was a single-center, within subject, randomized, evaluator-blinded trial that enrolled 25
healthy adult volunteers (male 9, female 16). Female subjects were ineligible if they were
pregnant, nursing, or planning a pregnancy during the course of the trial. To be included, female
subjects were to have undergone a urine pregnancy test with negative results and were to have
been using a “reliable” contraceptive method since at least three months before the start of the
study. Test articles included; calcitriol 3pug/g ointment 3 ug/g, Daivonex® ointment (calcipotriol
50 pg/g), Curatoderm ® ointment (tacalcitrol 4 pg/g) and white petrolatum. Approximately 50
pl of each test article was applied under separate occlusive patches for four 24 applications and
one 72-hour application per week for three weeks according to a randomization scheme. Sites
were cvaluated for response after removal of each patch (timing of reading not specified).
Scoring of reactions for cach site was performed 24 hours after applications (or 72 hours if
application was on a Friday). The following grading system for erythema was used:

0 No reaction

0.5  Erythema barely visible

1 Mild erythema

2 Moderate erythema

3 Severe erythema
Other signs of skin reactions to the test products such as edema, papules, pustules,
hyperpigmentation were given codes listed in the protocol. If a severe reaction (3) was noted,
application of the test product was discontinued.

Results:

A total of 25 subjects were enrolled, with one subject discontinuing after 18 days (two days
before the end of the study). This subject was hospitalized with cholelithiasis (a SAE),
considered unrelated to study drugs. The safety analysis was conducted on 25 subjects.

Three subjects exhibited severe crythema at a test site and had to discontinue study application.
Subject 1 stopped Tacalcitol at Week 2 Day 7. Subject 3 stopped Calcipotriol at Week 2 Day 7.
Subject 25 stopped calcipotriol at Week 3 Day 14.

The sponsor has provided a table listing the frequency of erythema by test product, time in study,
and severity. For calcitriol only one episode of moderate erythema was noted early in the study.
Most of the reactions were either no reaction or barely visible. The other reaction noted for low
numbers of subjects was marked reaction to adhesive patch.

For calciptriol the majority reactions noted were cither mild or moderate. Two subjects
experienced scvere erythema. Other reactions noted included edema, papules, and weeping for a
few subjects as well as marked reaction to adhesive patch for low numbers of subjects.

For Tacalitol one severe and one moderate reaction were noted. . The majority of reactions were
cither no reaction or barcly visible reaction with a few mild reactions. Other reactions included
one episode of papules and one cpisode of weeping. Low numbers of subjects also exhibited
marked reaction to adhesive patch.
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For white petrolatum, a low number of episodes of moderate erythema was noted. The majority
of reactions were either no reaction or barely visible reaction with a few mild reactions. The
other reaction noted for low numbers of subjects was marked reaction to adhesive patch.

For each subject and each product a cumulative irritancy index (C.L1.) was computed as the sum
of all erythema scores across all readings (Day 1 to Day 21) divided by the number of readings.
A mean cumulative irritancy index (MCII) was caiculated for cach product by averaging
individual Clls across subjects.

Table 61: Mean of Cumulative Irritation Index (Study 2598)

_Calcitriol Calcipotriol Tacalcitol White Petrolatum
Mean 0.21 1.20 0.35 _ 0.31
Source: Sponsor's NDA, Study Report CG.03.SRE.2598, 5.3.5.4.1.01, Table 5, p 34,

Conclusion: Calcitriol, tacalcitol, and white petrolatum showed roughly equivalent levels of
irritation. These test items were less irritating than calcipotriol.

S RI.( E.2652: “Evaluation of the Cumulative Irritancy Potential of Calcitriol
Oiltmut versus Calcipotriol Ointment and Calcipotriol Cream in Healthy Subjects”

This study was performed in compliance with Good Clinical practice, June 19, 2000 to October
7, 2000.

This was a single-center, intra-individual comparison, randomized, evaluator-blinded trial that
enrolled 25 healthy adult volunteers (male 9, female 16). Female subjects were ineligible if they
were pregnant, nursing, or planning a pregnancy during the course of the trial. To be included,
female subjects of childbearing potential were to have undergone pregnancy testing (urine) with
negative results and were to use a reliable form of contraception (protocol lists: oral
contraceptive pill, intra-uterine device, condom) during the course of the study. Test articles
included; calcitriol ointment 3ug/g, Daivonex® ointment (calcipotriol 50 pg/g), Daivonex®
cream (calcipotriol 50 ug/g), and white petrolatum. Test article applications were performed at
the investigation site by the study nurse not involved in the evaluation of responses.
Approximately 50 pl of cach test article was applied under occlusive patches (“large Finn
chambers”) to the back of each subject according to a randomization scheme. The application
schedule was four 24-hour applications per week and a 72 hour application each weekend for a
total of three weeks.
Assessment of reactions was done for each site on the day afler each application (or on Monday
if the previous application was on 3 Friday), half an hour after removal of the patches, and before
the following application. The following grading system for erythema was used:

0

No reaction
0.5  Erythema berely visible
1 Mild erythema
2 Moderate erythema
3 Severe erythema

100




Clinical Review

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

Other signs of skin reactions to the test products such as edema, papules, pustules,
hyperpigmentation were given codes listed in the protocol. If a severe reaction (3) was noted,
application of the test was discontinued at the affected site.

Results:
A total of 25 subjects were enrolled and 24 completed the entire study. One subject discontinued
at Day 11 for personal reasons (Found a job on a boat leaving Nice).

A total of 17 adverse cvents were reported by 13 subjects in the study (10 headache, 3 pain-
shoulder pain, tooth ache, painful menses, 1 sore throat, 1 venous insufficiency, 1 diarrhea, and 1
dyspepsia. These were judged to be unrelated to the test articles by the investigator. No serious
adverse events were reported.

No severe erythema or scores of “3” were reported during the study.
The distribution of crythema scores is shown in the following table.

_Table 62: Distribution of Erythema Scores (Study 2652)

. Test Products
Scores Daivonex 50pg/g | Daivonex S0ug/g | Calcitriol 3ug/g | White petrolatum
ointment cream ointment

0 83 221 245 285

0.5 210 125 118 , 76

1 . 7] 23 6 _ 8

] 4 0 0 0
3 ' ' 0 ' 0 0 0

Total 369* 369* 368* 369*

* 15x25 =375 - 6 missing scores = 369

Source: Sponsor’s NDA, Study Report RD.03.SRE.2652, 5.3.5.4.1.05, p 30.

The frequency of other local reactions is shown in the following table.
Table 63: Distribution of other Local Reactions (Study 2652)

_ _Test Produects
Reaction code Daivonex S0ug/g | Daivonex S0ng/g | Caleitriol 3ug/g | White petrolatum
: cintment cream ointment
A 0 0 0 0
B 0 0 , 0 0
H_ 0 0 0 0
4] 0 0 0 0
P 2 12 5 6
Pa_ 0 ¢ 0 ¢
S 0 0 0 0
W 0 0 N 0
\ s 0 0 3

161
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A =Marked reaction to adhesive patch, B = Blisters, H = Hyperpigmentation, O = (O)edema,

P = Papules, Pu = Pustules, S = Spreading of reaction beyond patch study site, V = Vesiculation,
W = Weeping/oozing.

Source: Sponsor’s NDA, Study Report RD.03.SRE.2652, 5.3.5.4.1.05, p 31.

A Cumulative Irritancy Index (C.1.1.) was calculated for each treatment and each subject as
follows: '

C.LI = Sum of all erythema scores/Number of readings
A Mean Cumulative Irritancy Index (M.C.LL) was calculated for each product by averaging

individual C.LLs across subjects. The M.C.L1s for the tested products are shown in the
following table.

Table 64: Mean Cumulative Irritancy Index (M.C.LL): Study 2652

Test Products @CJL(:m!g__pg)
Daivonex S0pg/g ointment . 0.50
Daivonex S0pg/g cream 0.23
Calcitriol 3ng/g ointment 0.18

White 0.12

Source: Sponsor's NDA, Study Report RD.03.SRE. 2652, 5.3.5.4.1.05, p 29.

Conclusion: Daivonex (calciptriol) 50ug/g cream, calcitriol 3pug/g ointment, and white
petrolatum showed roughly equivalent levels of irritation. These test items were less irritating
than Daivonex (calciptriol) S0ug/g ointment. These resuits are genmlly consistent with those of
study CG.03.SRE.2598. .

03.SRE.2602: “Evaluation of the Phototoxicity Potential of Calcitriol 3ug/g
Oim:nt and its Vehicle on Healthy Subjects”

The purpose of this study was to determine the phototoxicity potential of Calcitriol 3ug/g
ointment and its vehicle versus white petrolatum after a single application to the skin of healthy
subjects. This study was performed in compliance with Good Clinical Practice, November 2,
1998 to December 5, 1998.

This was a single-center, intra-individual comparison, randomized, vehicle-controlled,
investigator-blinded trial that enrolied 28 healthy adult voluntecrs (28 female). Subjects were
between 18 and 65 years of age and had skin phototypes I, II, or IHl on the 4-point Fitzpatrick
scale. Female subjects were ineligible if they were pregnant, nursing, or planning a pregnancy
during the course of the trial. To be included, all female subjects were to have undergone
pregnancy testing (urine) with negative results and were to use a reliable form of contraception
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(case report form includes: oral contraceptive pill, intra-uterine device, diaphragm, condom,
sponge, spermicides, abstinence, implant, injection) during the course of the study.

Test articles included Silkis® (calcitriol 3 pg/g) oimmént, calcitriol ointment vehicle, and white
petrolatum.

For each subject, the Minimal Erythema Dose (MED) of UVA/UVB was determined within the
7 days before the baseline visit. The MED was determined to be the smallest dose of energy that
produced a perceptible redness reaching the borders of the exposure site at 22 to 24 hours post-
exposure for each series of exposures.

The test articles were applied, one test article per patch (approximately 50pl), to two groups of
four patch sites according to a randomization scheme. The sites to the left of midline received
irradiation and those on the right served as non-irradiated controls. Each product was
symmetrically located on each side of the back. Test products were applied under occlusive
conditions for 24 hours. All subjects were asked to keep the patch sites dry. Also to be avoided
were swimming and vigorous exercise which could result in excessive sweating. Subjects were
to avoid sunlight or UV light exposure to the patched arcas.

Aﬁerpltchremoval,exeesstestmmmlwasrcmovedwzthadrygampadandmmupoﬁ
patch sites was irradiated with 20 J/cm? UVA. After irradiation with UVA the filter was
removed from the light source and the irradiated patch sites were then exposed to 0.8 MED of

All patch sites were evaluated prior to product application, 15-30 minutes after the irradiation
procedure, and 24 and 48 hours afier the irradiation procedure.
The following grading system for erythema was used:

0 No reaction

0.5  Erythema barely visible
i Mild erythema

2 Moderate erythema

3 Severe erythema

A Marked reaction to Adhesive patch

X Not patched (subject absent, marked reaction...)
PD  Patch dislocated

L Patch lost (came off) during the first 12 hours

Other signs of skin reactions to the test products such as edema, papules, pustules,
hyperpigmentation were given codes listed in the protocol.

A total of 30 subjects were screened and 28 were enrolled in the study. A total of 27 subjects
completed the study. One serious adverse event was reported for subject 21 who was a 31 year
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old female. The subject was hospitalized for two days, tests were carried out, and the diagnosis

was a viral infection. This subject was withdrawn from the study. The event occurred after the

MED procedure but prior to application of test materials. This was considered unrelated to the

test materials. One subject (No. 11) experienced two adverse events (headache and nausea) that
were classified by the investigator as mild and unlikely to be study related.

Table 65: Distribution of Erythema Grades Calcitriol (Study 2602)

104

Calcitriol 3ug/g Ointment
Irradiated Sites Non-irradiated sites
Grade [0 [05 [1 |2 [3 J0 |05 J1_ |2 |3
Baseline (prior to application) | 27 | 0 0 0 0 27 10 0 0 |0
025homamrm'adlmon 11 | 8 8 0 0 J13 /10 4 0 |0
| 24 hours after irradiation 5 19 13 10 10 15 112 10 0 !0
48 hours after irradiation 13 9 5 0 0 27 |0 0 0 0
Source: Sponsor’s NDA, StudyReponCGO3SP£2602,5354 1.04, p 37.
Table 66: Distribution of Erythema Grades Vehicle Ointment (Study 2602)
Calcitriol Vehicle Ointment
Trradiated Sites ' Non-irradiated sites
Grade |0 |05 |1 2 3 0 105 |1 2 |3
Baseline (prior to application) |27 |0 0 0 0 27 10 0 0 {0
0.25 hours after irradiation 6 [10 |1 0 0 18 |9 0 0 |0
24 hours after irradiation 5 |12 10 |o 0 16 |11 0 0 {0
48 hours after irradiation 14 |8 5 0 0 27 0 0 0 |0
Source: Sponsor’s NDA, Smdy Repon CG.03. SRE.2602 5.3.5.4.1.04 p37.
_Table 67: Distribution of Erythema Grades White Petrolatum (Study 2602)
Irradiated Sites Non-irradiated sites
Grade [0 | 0.5 1 2 3 0 (05 |1 2 I3
| Baseline (prior 10 application) [27 |0 0 0 0 27 10 0 0 {0
[0.25 hours qﬁer irradiation 13 /10 [4 0 0 14 112 |1 0 |0
24 hours after irradiation 4 |11 16 (2 0 16 10 1 0 |0
4‘““3&“@ 13 1§ g |0 0 27 |6 0 [0 jO
Source: Sponsor's NDA, Study Report CG.03.SRE.2602, $.3.54.1.04, p 38.
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Table 68: Distribution of Erythema Grades No Topical Study Treatment (Study 2602)

Untreated
Irradiated Sites Non-irradiated sites
Gmle 0 |05 |1 2 3 0 [05 |1 2 |3
Baseline (prior to application) | 27 | 0 0 0 0 27 |0 0 0 |0
OZShOMaMlmdlmon 12 19 6 0 0 9 |14 3 1 |0
24 hours after irradiation 3 |12 10 |2 0 14 |12 1 0 |0
48 hours after xmdutwn 12 |10 5 0 0 27 10 0 0 |0
Source: Sponsor’s NDA, Study Rzpott CG.03.SRE.2602, 5.3.5.4.1.04, p 38.

At the irradiated sites, for calcitriol 3pug/g ointment and calcitriol vehicle cintment the highest
ratings were 1, mild erythema. The erythema peaked at 24 hours after irradiation and means
were .65 and .59 for calcitriol 3pg/g ointment and calcitriol vehicle ointment respectively. For
white petrolatum and untreated irradiated sites, ratings up to 2, moderate erythema were scen at
24 hours (means .72 and .74 respectively).

At the non-irradiated sites the highest ratings were 1, mild erythema, for both calcitriol 3pg/g
ointment and white petrolatum. For calcitriol vehicle ointment the highest rating was .5, barely
visible erythema. For the untreated site the highest rating was 2, moderate crythema.

Other local reactions seen during the study consisted only of hyperpigmentation, both irradiated
and non-irradiated sites and for all four test conditions, and reactions to the adhesive patch.

Conclusion: This reviewer agrees with the investigator that under the conditions of the study
calcitriol 3ug/g ointment did not show evidence of pbetowxmty It is noted that with 27
subjeetscompletmgthesmdyaadnoewdeme of phototoxicit;

RE.2601: “Evaluation of the Photoallergic Contact Sensitization Potential of
Calcitriol 3nlg Oiltnm and its Vehicle Following Repeated Applications to the Skin of
Human Subjects”

The purpose of this study was to determine the photoallegic contact sensitization potential of
caleitriol 3pg/g ointment compared to its vehicle using a standard photoallergenicity testing

Buryie of three” Hanley JA and Lippman-Hand A. If Nothing Goes Wrong, Everything Al Right? JAMA, Apeil
1, 1983;249(13); 1743-1745.
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methodology in healthy human subjects. This study was performed in compliance with Good
Clinical Practice, November 9, 1998 to December 18, 1998.

This was a single-center, intra-individual comparison, randomized, vehicle-controlled,
investigator-blinded trial that enrolled 25 healthy adult volunteers (18 females and 7 males).
Subjects were 21 and 48 years old and had skin phototypes of 11 and I1I on the 4-point Fitzpatrick
scale. Female subjects were incligible if they were pregnant, nursing, or planning a pregnancy
during the course of the trial. All female subjects were to undergo pregnancy testing (urine)
before enroliment into the study with negative results. An additional pregnancy test was also
performed upon completion (challenge). During the study female subjects of childbearing
potential were to use a reliable method of contraception (contraceptive pills, intra-uterine device,
tubal ligation) during the study.

Test articles included Calcitriol 3ug/g ointment, calcitriol ointment vehicle, and white
petrolatum.

For each subject, the Minimal Erythema Dose (MED) of UVA/UVB was determined during the
baseline visit. The MED was determined to be the smallest dose of energy that produced a
perceptible redness reaching the borders of the exposure site at 22 to 24 hours post-exposure for
cach series of exposures.

During the induction phase, 50 pl of the test articles were applied twice a week on a 1.1cm? area
of the left side, lumbar area of the back, for 24 hours under occlusion. Test articles were applied
according to a randomization scheme. The control was an untreated occluded site. During the
first week of the induction phase, the 4 test sites were irradiated immediately after patch removal
with 2 times the MED of UVA/UVB light specific for that subject. During the second and third
weeks of induction the test sites were irradiated with 3 times the MED. Evaluation of sites
occurred 15 to 30 minutes after irradiation. The sequence of patching, removal, irradiation, and
evaluation was repeated twice a week for 3 weeks during the induction phase. ‘

After a two week rest period, the challenge period started. During this period, duplicate sets of 4
patches (3 test articles and one untreated site) were applied to natve sites on the lower back of
cach subject. After 24 hours the patches were removed and the 4 sites on one side of the back
were exposed to 0.5 MED of UVA/UVB light. Following this, the irradisted sites were also
exposed to 10 J/em® of UVA light. The 4 non-irradiated sites on the opposite side of the back
served as control for single sensitization. '

' Site evaluation was performed after removal of any excess test materis! with a dry gauze pad or
tissue,

Induction Phase: Patch sites were evalusted at baseline. Skin reactions were also evaluated

befouwpﬁeaﬁenofh&mﬁm(lswwminmsaﬁummﬂmdmwimdhﬁoa
of the sites). Skin reactions were also cvaluated 24 hours after each irradiation session.
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Challenge Phase: Responses were evaluated 15 to 30 minutes after patch removal and prior to
site irradiation and then 48 to 72 hours later. If a photosensitization reaction occurred this could
be scored 96 hours after irradiation.

The following grading system for erythema was used:

No reaction

.5  Erythema barely visible
Mild erythema
Moderate erythema
Severe erythema

Marked reaction to Adhesive patch

Not patched (subject absent, marked reaction.. )
Patch dislocated

Patch lost (came off) during the first 12 hours

WN -0 O

(e}
Ux:»

Other signs of skin reactions to the test products such as edema, papules, pustules,
hyperpigmentation were given codes listed in the protocel.

Photosensitization reaction:

After the challenge phase, the investigator rendered an opinion whether a photosensitization
reaction had occurred by evaluation of each site in comparison to the associated non-irradiated
challenge site and the untreated irradiated site. The following categories were used:

0 Negative
1 Equivocal
2 Positive

Results:

A total of 25 subjects were enrolled in the study and 24 completed the study. One subject (No.
24) left the study at the end of week | of the induction phase due to mononucieosis. This was
considered unrelated to the test articles. No serious adverse events occurred during the study. A
total of 8 other adverse events were reported in this study (subjects; §, 8, 13, 14, 17, 19, and 21)
and included fever, pain on toes, cold, three subjects with headache, painful menses, and sore
throat. All of the adverse cvents were considered by the investigator as unlikely to be related to
study medication.
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Table 69: Distribution of Scores for the Four Types of Test Site

Week 1 Week 2 Week 3
Product scores |D'1 |D2 /D4 [DS|Di |D2 D4 [DS D1 [D2 | D4 | DS | Total
Calcitriol | 0 25 24 (0 _|o |19 22 {13 [17 |6 116 [12 |17 |17
ointment 0.5 0 10 |3 [2 [2 17 |4 |1217 |7 |6 |5
1 1 123 ]22 (3 |0 {4 |3 [s [1 |5 |1 |68
2 0 |2 |0 (0 (0 jOo (O |1 jO [0 [0 |3
3 0 |0 {0 (0 JO |O |O [0 jO |0 JO JO
Caleitriol |0 25 |25 |0 |0 |18 |21 |11 |16 {6 [16 |10 |17 |165
Vehicle 0.5 0 0 (0 [3 [2 |3 [11]7 |1116 |9 |6 |58
cintment 1 0 0 124 [22 |4 10 |1 |1 |6 12 |5 |1 |66
2 0 0 (1 [o (o [o |1 Jo |1 {0 JOo |0 |3
3 0 0 |0 10 (0 Jo o Jo [0 |0 |0 o |0
White 0 25 |25 ]0 [0 [19 |22 18 |14 17 [17 |11 |19 |167
petrolatum |05 [0 0 1o [3 12 12 J13.]9 {10 |5 19 [5 |58
1 0 0 {24 ]22 (3 j0 |2 |1 |6 |2 |4 |0 |64
2 10 0 {1 Jo [o jo Jt1 o |1 jO !0 (O |3
3 10 0 [0 [o [0 fo (o |o lo |o (0 [0 |0
Untreated |0 125 125 Jo fo 18§21 |11 {20 |7 [17 |11 |18 [173
0.5 0 0 to I3 I3 13 11214 |11 (6 |8 |5 |58
1 0 0 24 |22 |3 fo |1 Jo |s [1 [S5 |1 6
2 0 0 [1 (o0 [o jo [0 jo |t |0 |O |O [2
3 10 0 Jo Jo [o jo jo Jo jo JOo [0 |0 |O
D= D:y '
Source: Sponasor’s NDA, Study Report CG.03.SRE.2601, 5.3.5.4.1.03 p 40.
As shown by the table above reactions were similar for the three test articles and the untreated
sites.
Table 70: Distribution of Scores - Challenge Phasc
T 15 to 30 min. after patch | 48 hours post-irradiation | 72 hours post-irradistion
_ removal, before irrad.
Scores Day 2 Day 2 Day 4 ' Day 4 Day § Day §
Leftside | Rigit side | Irrad. Left | Non-irrad. | Irrad. Lef | Non-irrad.
side ight side | side Right side
Caleitriol 0 24 24 24 _ 2 24
ointment 0.5 0 0 0 0 0
Calcitriol 0 24 24 24 24 24
Vehicle 0.5 0 0 0 0 0
% 0 24 24 P 24 24
potroletum [ 0.5 0 0 [ 0 0
Untreated 0 4 24 u 24 24
0.5 0 0 0 ] 0
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Source: Sponsor’s NDA, Study Report CG.03.SRE.2601, 5.3.5.4.1.03, p 41.

As shown above the only non-zero reactions (scores of 0.5) were seen on one subject (no. 9) on
the non-irradiated test sites at Day 4.

Examination of test sites 48 and 72 hours post-irradiation showed no skin reactions either on
irradiated or non-irradiated sites. No subject needed a rechallenge.

Conclusion: This reviewer agrees with the conclusion of the investigator that under the
conditions of this study, calcitriol 3ug/g ointment compared to its vehicle and to white
petrolatum using photoallergenicity testing in healthy human subjects did not show evidence of
photosensitization. ItlsnotedthatwnhZS subjects completing the study and no evidence of
phototoxicity, it can be stated that phototoxicity does not occur at a rate greater than 3/25 or 12%
with 95% confidence.”!

RE.2600: “Evaluation of the Cutaneous Contact Seasitization and
Cummivc !rritney Potential of Caleitriol 3pg/g Ointment and its Vehicle following
Repeated applications to the Skin of Humans.”

The purpose of this study was to determine the irritation and the contact sensitization potential of
repeated applications of calcitriol 3uointment and its vehicle versus white petrolatum in healthy
human subjects. This study was performed in compliance with Good Clinical Practice, October
15, 1998 to February 1, 1999.

This was a single-center, intra-individual comparison, randomized, vehicle-controlled,
investigator-blinded trial that enrolled 225 healthy adult volunteers (193 females and 32 males).
Subjects were 18 to 65 years old. Female subjects were ineligible if they were pregnant, nursing,
or planning a pregnancy during the course of the trial. All female subjocts were to undergo
pregnancy testing (urine) before enroliment into the study with negative results. An additional
pregnancy test was also performed upon completion (both for normal and for premature study
completion). During the study female subjects of childbearing potential were to use a reliable
method of contraception (case report form includes: oral contraceptive pill, intra-uterine device,
diaphragm, condom, sponge, spermicides, abstinence, implant, injection) during the study.

Test articles included calcitriol 3ug/g ointment, calcitriol ointment vehicle, and white petrolatum.
During the induction phase, approximately 50 ul of the test products were applied under
occlusive patches / —— {0 the back of the subject according to a

randomization scheme. Making with crystal violet was used to ensure that successive patches
were located on the same place on the subject’s back. Duration of occlusion was 48 hours twice

Uuryle of three™ Hanley JA and Lippman-Hand A. If Nothing Goes Wrong, Everything Al Right? JAMA, April
1, 1983;249(13); 1743-1745.
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a week and 72 hours once a week for a total of three weeks. Skin reactions were assessed 15 to
30 minutes after removal of patches.

The challenge period followed a two week rest phase. During the challenge phase the test items
were applied once for 48 hours, under occlusion to nalve sites. Skin reactions were assessed
prior to test article application, 15 to 30 minutes after patch removal, and 72 hours after patch
removal. If a sensitization reaction occurred this would be scored 120 hours after patch removal.

The following grading system for erythema was used'

0 No reaction

0.5  Erythema barely visible
1 Mild erythema

2 Moderate erythema

3 Severe erytherm

Marked reaction to Adhesive patch

Not patched (subject absent, marked reaction...)
Patch dislocated

Patch lost (came off) during the first 12 hours

Other signs of skin reactions to the test products such as cdema, papules, pustules,
hyperpigmentation were given codes listed in the protocol.

Sensitization reaction:

A consultant dermatologist was present at the 48 and 72 hour assessments (and 120 hours if
necessary) to provide an evaluation regarding potential sensitization reactions. The following
categories were used:

P‘3N>

0 Negative
1 Equivocal
2 Positive

If a subject had a sensitization reaction that was assessed as equivecal at chalienge, that subject
wure-chathngedaﬁeratMatwoweekrestpemdunderﬂwmcondltmsasﬂmuofﬂw
challenge.

A total of 240 subjects were screened into the study. A total of 15 subjects withdrew prior to any
study procedures, thus 225 were enrolled and patch tested. A total of 15 subjects did not
complete the patch testing; 3 did not wish to continue, 5 could not continue due to work
commitments, one did not continue because of personal reasons, one forgot to attend on
challenge day, and 5§ were withdrawn (3 protocol violations, 2 for non-serious adverse events).
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Subject 237 was withdrawn due to probable viral illness. Subject 193 experienced flushing,
giddiness, and generally feeling unwell; these reactions were assessed by the investigator as
probably related to the patch.

A total of 92 non-serious adverse events were recorded in 71 subjects during the study. Most of
these events were assessed as mild, some (23) were moderate and two were severe. Subject No.
1 experienced a headache that was rated as severe and unlikely related to study medication.
Subject No. 114 experienced a hematoma rated as severe and definitely unrelated to study
medication. The majority of the non-serious adverse events were cither headache or variants of
rhinitis/influenza/influenza. :

A total of 9 adverse events were reported as possibly (8) or probably (1-see subject 193 above)
related to test articles. For sites patched with white petrolatum subjects 10 and 13 reported
burning and subjects 98 and 109 reported itching. For sites patched with Calcitriol vehicle
ointment, subject 43 and 104 reported itching. For sites patched with Calcitriol 3ug/g ointment,
subject 6 reported burning and subject 104 reported itching.

Subject 43 had marked reactions to adhesive patch for the calcitriol vehicle ointment sites on
days 15 and 17. Subject 104 was noted to have marked reaction to adhesive patch from days §
through 22 for all test article patch sites. During induction subject 6 was noted to have barely
visible erythema (grade 0.5) reactions to calkeitriol vehicle ointment over a span from day 3 to
day 22. This subject also showed barely visible erythema to calcitriol ointment on day 22 and to
white petrolatum on day 40.

Table 71: Distribution of Erythema Grade Frequencies Calcitriol (Study 2600)

Calcitriol 3ug/g Ointment
Grade

0 0.5 1 2 3
204 16 1 - -
203 15 1 "
195 17 - - -
206 ) : . :
202 7 - - -
201 8 - - -
199 9 - 1 -
199 il 1 - -
| Day 181 2 - - -
Day 5 205 5 - - -
= e
,,,,, _ | 1 . | 3 5

Source: Sponser’s NDA, Study Report CG.03.SRE.2600, 5.1.5.4.1.02, p 37.
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Table 72: Distribution of Erythema Grade Frequencies Vehicle (Study 2600)

Calcitriol Vehicle Ointment

Induction Phase 0 0.5 1 2 3
 Day3 215 6 - - X
_Qy s 215 4 - - -
210 5 - - -
Day lo 208 4 : - ;
Day 12 211 3 - - -
Day 15 205 4 - - N
Day 17 207 p) . . X
Day 19 206 2 1 - -
| Day 22 209 3 . - -
MU 30 1 - - -
Day3 202 ) X . -
| Day3 . 208 2 . - X
 Day 6 210 - - : -
(Dwys i : - - -

Source: S Sponsor’s NDA, Study Report CG.03.SRE.2600, 5.3.5.4.1.02, p 38.

Table 73: Distribution of Erythen

12 Grade Frequencies White Petrolatum (Study 2600)

White Petrolstum
Time Point _ Grde
nduction Phase 0 0.5 1_ 2 3
| Day : 216 5 - N -
Day § 209 9 - - N
 Day 203 3 2 ] -
206 1 3 . -
Day 12 199 12 3 - -
..M S 197 12 - - -
| Day 17 _ _199 9 - - .
201 ] 3 - -
y22 203 ) 1 - -
U 29 - 2 : :
» ’ - m a N . "
204 [ 1 . -
Day 208 1 1 - -
[ Day 3 1 . - -
Source: Sponsor’s NDA, smynepmc&osm.zsoo 5.3.54.1.02,p 38.
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A Cumulative Irritancy Index (C.1.1.) was calculated for each treatment and each subject as
follows:

C.L1 = Sum of all erythema scores/Number of readings
A Mean Cumulative Irritancy Index (M.C.1.1.) was calculated for each product by averaging

individual C.LLs across subjects. The M.C.L1s for the tested products are shown in the
following table.

Table 74: Mean Cumulative Irritancy Index (M.C.LL) Study 2600

~ Test Article M.C.LL
Calcitriol 3 pg/g ointment 0.03
| Caleitriol vehicle ointment 0.01
[ White petrolatum 0.03

jon i jon phase: Calcitriol 3 pg/g ointment, Calcitriol vehicle ointment, and white
petmhtum slnwed mghly equivalent levels of irritation. These results are gemﬂy consistent
with those of studies CG.03.SRE.2598 and RD.03.SRE.2652.

Challenge phase:
For white petrolatum, the dermatologist assessed a positive sensitization reaction for one subject,
No. 110.

Also for white petrolatum, subject No. 233, at 48 hours after removal of the challenge patch,
mild erythema (grade 1) was recorded. By 72 hours after challenge patch removal this had
decreased to barely visible erythema (grade 0.5). This was assessed as an equivocal sensitization
reaction and subject 233 was re-challenged approximately one month later. For this subject mild
crythema (grade 1) was seen at .25 and 48 hours after rechallenge patch removal. Barely visible
crythema (grade 0.5) was seen at 72 hours after rechallenge patch removal. No erythema was
seen at 120 hours after rechallenge patch removal. This subject was finally assessed as having a
positive sensitization to white petrolatum. ’

For calcitriol 3ug/g ointment, subject 173 showed barely visible erythema (grade 0.5) 72 hours
after challenge patch removal. This was assessed as an equivocal sensitization reaction and the
-subject was rechallenged approximately one month later. At rechallenge this subject did not
show any reaction to any of the three test articles.

hase: Caleltml Sp(/g ointment mm conditions of this study does

7.4.6 Immunogenicity
This is not applicable since the drug is not a therapeutic protein.

m
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7.5 Other Safety Explorations

7.5.1 Dese Dependency for Adverse Events

A) Please see also section 7.2.2. In the pivotal trials and in the long-term safety study only the
3ug/g dose was evaluated. Evidence for dose dependency was seen in study H.141.5012/M in
the group of subjécts treated with calcitriol ointment 9ug/g BID for 8 weeks. This took the form
of a small increase in urinary calcium excretion.

B) The adverse event profile was examined for subjects in the pivotal studies using more than
30 grams of calcitriol 3ug/g ointment per day. No obvious associated adverse events were noted.

Table 75: Subjects with Daily Medication (Calcitriol) Use > 30 grams/day: Pivotal Trials

Site/subj

Study 18083 |

(120197171 | 43/F | %BSA 13| 33g/d | 1843gtot | 56d | No AEs compieted

| Stedy 18054

2)2036/623 16F %BSA 14 | 255g/d | 255gtet | Id No AEs d/c subject’s
Upset about blood | request
draw-lab work,

2030639 | TUM | %BSA 20 30g/d_ | 1756g tet | 584 | No AEs completed

Missed 2
applications
2/27/02

4)2001/885 | 38/M | %BSA 11| 33g/d | 1803g 1ot | 564 | Abscess on finger | complated

- URI resolved

Y10

5)7184/684 | 44M__ | %BSA 25 | 30g/d | 1735gtet | 571d | No AEs

Ouo;nhm out of

) 2185598 | 7AM__ | %BSA 30 | 33gd | 1866gwr | 33d | NoAEs “campleted

Pt instructed not to
apply 30 much

7)2188553 | 62M | %BSA 32 | 3g/d | 1847gtoh | 564 | Ne AEs completed
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8)2189/658 | 45F | %BSA 21 | Jig/d_ | 1788g 10t | 57d | No AEs completed
‘ Missed one dose
4/16, 4/17,4/23/02

The above subjects were not included among those who had laboratory parameter evaluation.

7.5.2 Time Dependency for Adverse Events

In general clinical evaluations and laboratory evaluations for systemic effects were performed so
that end of treatment results could be compared with baseline results. The open label study
included interval assessments.

7.5.3 Drug-Demographic Interactions

The sponsor performed sub-group analysis by race, age, and sex for studies SRE. 18053,
SRE.18054, and SRE.2663. The majority of subjects were Caucasian and no clear differences
were seen across racial categories. In the pivotal studies, the subset of subjects 65 years and
older showed a trend to higher incidence of adverse eveénts compared with those 18 to <65 years
of age. This trend was seen in both active and vehicle arms. In study 2663 the frequency of
adverse events was similar in subjects 65 and older and subjects less than 65 years of age. In
general the overall incidence fwadvmweﬁswahgb«fmfemﬂemhjmmm

subjects.

Table 76: Adverse Events by Gender (Pivotal Studies and Lon;

-term Study)
- L..'.m Study

Cale:mol omm 3nlg Calcitriol vehicle cintment Cllemel o_immm 3ug/s

Fomale Male Ferale Male Female Male
N' 135 w | m 248 129 195
Anytypeof AEs | SS(41%) | 92(32%) | 63(40%) | 73(29%) | SK®%) | 74 0% |
ig:"""“‘ %“"‘"’ 1803% | 86% | 2102% | 220% | 2308%) | 33am
Non-
dumatological | 4634%) | TTM) | S50 | ss@% | 47G6%) | 60(31%)
Mi :3 Anytypeof AE | 118%) | 250% | 1saew | 27a1%) | 220m%) | 23(2%)
9""5‘“”‘;""‘ Anytypeof AE | 107%) | 1(04%) . 30%) 6(5%) 2(1.0%)
AE lesding to | Anytypeof AE | 5 (4%) 2(7%) 6 (4%) 5 2%) 3 (2%) S (3%

¥ Adverse events are defined as events occurring after the first use of medication
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bSubjeusmybeeeumdmiee,omeianatologieﬂAEmdomindeuMhﬁed AE categories for
those having more than one AE.

© Related to study drug means that the relationship to study drug is categorized as Possible, Probable or Definitely

Related.

Source: Sponsor’s NDA Integrated Summary of Safety, adapted from Table 56, 5.3.5.3.02, (ISS)

p 104,

Table 77 Adverse Events by Race (Pivotal Studies and Long-term Study) _

Long-term Study
Pivets] Stadies SRE.18033 and SRE 13034 SRE.2663
Calcitriol ointment 3ug/g C"";":_;u:'i""" Calcitriol ointment 3pg/g
. Non- Noa- Non-
N* 32 4 376 44 320 4
Any type of AEs | 132(36%) | 15(32%) | 132(35%) | 9(20%) | 129(40%) | 1(25%)
i‘fgf""‘”‘"‘ Dermetological | 33010 | 366%) | 3900% | 40% | s6asw 0
Non-
matological | 110(30%) | 13(28%) | 1032™%) | 706%) | 10633%) | 1@25%)
AEs
f:::‘.,’g Anytypeof AE | 32(9%) | 4(8%) | 40(i%) | 501%) | 4504%) 0
Sudjects W | Amytypeof AE | 2(0.5%) 0 3 (0.8%) 0 32%) 0
AEleadingto | Anytypeof AE | 6(2%) 12%) 9 (2%) 204%) | . 8(2%) 0
o

* Adverse events are defined as events occurring after the first use of medication
"Subjoeumybemudtwicc,omianuologichEaudominNon-dmmloﬁalAEmmﬁufor
those having more than one AE.
© Related to study drug means that the relationship to study drug is categorized as Possible, Probable or Definitely

Related.

Source: Sponsor’s NDA Integrated Summary of Safety, adapted from Table 57, 5.3.5.3.02, (ISS)

p 106.

Appears This Way

On Criginal
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Table 78: Adverse Events by Age (Pivotal Studies and Long-term Study)

Pivotal Studies SRE. 18053 and SRE.18054 Long-term Study SRE.2663

Calcitriol ointment 3ug/g | Calcitriol vehicle ointment Calcitriol ointment 3ug/g

1210<18 | 18t0<65 | 265 | 12t0<I8 | 1810<65 | 65 | 12w0<I8 | 18t<65 | 65

N 4 356 59 6 . 352 62 4 2718 42

Subject Amvapeol | 3om0 | 100w |2001%0 | 300 | 13020 | 20| 20 | 1200 | 26

) ole“‘d‘“"“ TAEs | 0% | 100080 | 2000 | 3¢50%) | 9026%) amy | 200% | Bes | 20

m 0 3O | s04%) | 10m0 | 310%) (ll!;S) 129% | 9(8% (“‘),‘
Subjects

:,“"M A"g"“’“" 125%) | 26(7%) | 9(15%) | 2(33%) | 37(10%) (W‘,‘) 125%) | 41(15%) | 3(7%)
Subjects

ﬁ;m g’ type of 0 0 203%) 0 2(0.6%) (I';%) 0 0% | a%
e
Subjects

mﬁ A“’;’EP'“ 0 sa% | 20% | 1a™%) | 6% | 4(6%) 0 0% | 10%
to DC

% Adverse events are defined as events occurring after the first use of medication
bSubjmmybcwmudtwiegomiumbﬁedAEmdminNommbMAsmfer
those having more than one AE. )
© Related to study drug means that the relstionship to study drug is categorized as Possible, Probable or Definitely
Related. .

Source: Sponsor’s NDA Integrated Summary of Safety, adapted from Table 59, 5.3.5.3.02, (ISS)

p 109.

7.5.4 Drug-Disease Interactions
No formal analyses were performed for drug-disease interactions with this topical drug produet.

7.5.5 Drug-Drug Interactions | :
Formal analyses for drug-drug interactions were not performed with this topical drug product.

. Under concomitant drug therapy, the sponsor propeses the following labeling:

‘/
(&2
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—t

A

«
-

According to the clinical pharmacology reviewer, the study above was not conducted with the to-
be-marketed formulation, and no information based on this study will be included in product
labeling.

The sponsor states that the safety of calcitriol ointment 3ug/g was assessed in studies wherein it
was administered concomitantly with other treatments including psoralen plus ultraviolet light A,
clobetasol, ultraviolet B, and betamethasone. The sponsor proposes the following language be
included under concomitant drug therapy:

r 7
o -

The concomitant therapy studies included CG.03.SRE.2599, a pilot clinical comparison of
calcitriol (BID) and calcipotriol (Daivonex®) in combination with PUVA therapy (3 times a
week) in the treatment of moderate to severe chronic plaque psoriasis for a total of 6 weeks This
study only involved 24 randomized subjects with no calcitriol arm without PUVA therapy for
comparison. This study is inadequate to assess the effects of calcitriol in combination with
PUVA therapy.

Study RD.03.SRE.2647 was a comparison of efficacy and safety of calcitriol ointment with
calcipotriol ointment as maintenance therapy, following 2 or 4 weeks of initial treatment by
calcitriol or calcipotriol with clobetasol propionate cream in subjects suffering from mild to
moderate chronic plaque-type psoriasis. This study design is inadequate to assess the effects of
calcitriol in combination with clobetasol propionate. Initial use of calcitriol was only once a day
foronly2to4wcekswhcnusedwﬁhclobmwlpropmw A better design would have
involved twice a day use of calcitriol plus daily use of clobetasol propionate for 8 weeks and the
addition of an arm with only calcitriol use twice a day.

Study H141.904 was a prospective, randomized, double-blind, parallel-group trial of calcitriol
and vehicle ointment in combination with UV-B phototherapy in the treatment of chronic plague

Study H141.907 was a prospectively randomized, double-blind, parallel group study of once
Mywmdbmmvmm%ohmcntnmmgmémdaﬂy
application of 3 pg/g calcitriol ointment in the cvening versus twice daily application of
betamethasone valerste 0.1% ointment in the treatment of chronic plaque psoriasis. This study
was not conducted with the final-to-be-marketed formulation.

mmmqunmmvmwmaméabwe,mmfmwdm
these studies will be included in product labeling.
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7.6 Additional Safety Explorations

7.6.1

Human Carcinogenicity

Human carcinogenicity was not assessed as part of the clinical development program. Based on
the drug class this was not needed.

7.6.2

Human Reproduction and Pregnancy Data

No studies in pregnant women were performed as part of the development program.

There are no adequate and well-controlled studies in pregnant women. Silkis should be used
during pregnancy only if the potential benefit justifies the potential risk to the fetus.

During the clinical development program a total of seven cases of pregnancy were reported and
four of these were during calcitriol exposure. More information regarding those subjects
exposed to calcitriol follows:

)

2

3)

9

Subject 1157 (study H.141.5003; Phase 1) was a 26 year old who entered the double-
blind vehicle-controlled study to evaluate the photosensitization potential of calcitriol and
dihydrotachysterol in white petrolatum. On Day 1 an irritant reaction developed. On
Day 7 the subject was found to be pregnant and was withdrawn from the study.
According to the sponser no further information was available and the outcome of the
pregnancy was not reported.

Subject 12487 (study H.141.908; active controlled) was a 23 year old who entered the
double-blind, parallel comparison of calcitriol ointment 3ug/g versus caleipotriol
ointment 50ug/g twice daily. After 43 days of treatment with calcitriol ointment the
subject was found to be pregnant and was withdrawn from the study. This case was
reported as a protocol violation because the subject was pregnant at time of inclusion in
the study. According to the sponsor, no further information was available and the
outcome of the pregnancy was not reported.

Subject 390 (study SRE.2663; open label safety study) was a 23 year old who entered the
open label safety study of calcitriol ointment 31g/g twice daily and was discontinued on
Day 35 because a pregnancy test was positive. According to the sponsor, the pregnancy
date was cstimated as 8 days before entry to the study. Delivery occurred at normal term
and no malformation or neonatal abnormality was observed.

Subject 10759 (study H.141.5010/M; open label safety study) was a 20 year old who
entered 2 long-term safety study of calcitriol ointment 3ug/g (not in final-to-be-marketed
formulation). The subject had a negative urine pregnancy test at study entry and was
taking an oral contraceptive during the course of the study. On Day 121 pregnancy was
diagnosed and study medication was discontinued. Aecomnuothcm no further
information was available on the outcome.
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7.6.3 Pediatrics and Effect on Growth

Assessment of effect on growth was not performed as part of the clinical development program.
The pivotal phase 3 studies were of 8 weeks duration.

The sponsor’s plans for pedmm development were discussed at the pre-NDA meetmg
(November 15, 1999).

T "
b(4)
[ )
On June 5, 2007 the sponsor submitted a request to the FDA
— —
L ) -
" . b(4)
In the NDA submission, the sponsor has requested — ——
o
— >
Also in the NDA submission, the sponsor has requested — —
h(4)
“ i
In the NDA submission, the sponsor indicated that
r = b(4)

L

7.6.4 Overdose, Drug Abuse Potential, Withdrawal and Rebound
Qverdose:
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The accidental ingestion of calcitriol 3ug/g ointment could produce symptoms that are consistent
with Vitamin D toxicity and hypercalcemia. Hypmalcetma can produce the clinical signs of
depression, lethargy, stupor, coma, nausea, anorexia, constipation, polyuria, and polydipsia.?

The sponsor cites a reference (Beer et al 2005)?, detailing a pharmacokinetic study of a single
. dose of a new formulation of calcitriol. In this study ingestion of 165 pg of calcitriol (equivalent
to an oral dose of 55 grams of calcitriol 3ug/g ointment) was not associated with hypercalcemia.

If signs of hypercalcemia occur during prescribed use of calcitriol 3pg/g ointment, calcium
serum levels should be checked and treatment should be discontinued until serum calcmm levels
return to normal.

No instances of abuse have been reported in the studies in this development program and
calcitriol ointment is not known to possess drug abuse potential

No instances of withdrawal or rebound were reported in the safety database.
7.7 Additional Submissions
The 120 day safety update was submitted on April 22, 2008. No new clinical information was

8 Post-marketing Experience

The sponsor has provided information regarding non-US adverse events between August 2000
and April 2007. All adverse cvents and SAE’s evaluated as possibly, probably, or definitely
related to treatment with calcitriol are included by the sponsor.

Spontaneously reported adverse events (up to April 26, 2007):
Two SAEs that were skin related were reported spontancously and their narratives follow.

CH-GD-0310501

Subject was & 14 year old boy applied calcitriol 3pg/g ointment daily and Dermovate (topical
clobetasol propionate) one time weekly for weeks under occlusive gloves for treatment of
psoriasis palmaris. When the patient presented, after 6 weeks of treatment, atrophy of the
subcutaneous tissue and of a small area of skin was noted. The individual reporting the event, a
Swiss dermatologist, classified it as ‘maybe’ related to the use of calcitriol 3ug/g cintment
/Dermovate ointments.

ZKnosis S. Chapter 47. Hypercalcemia snd Hypocaicemia in Harrison’s Principles of Internal Medicine, 17" Ed.:
Fauci AS, et al. McGraw-Hill Companies, Inc. © 2008.

B peer TM, Javie M, Lam GN ot al. Pharmacokinetics and Tolerability of » Single Dose of DN-101, s New
Formulation of calcitriol, in Patieats with Cancer. Clin Cancer Res 2005;11(21);7794-7798.
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The atrophy noted could be explained based on use of Dermovate under occlusion.

GB-GDP-0714104

Subject was a 74 vear old female patient who applied calcitriol ointment 3 pg/g for 2 days
starting ' —— [he patient presented with blisters over the body, burning sensation and
extensive flare-up of weepy eczema. The patient was hospitalized —— nd subsequently
fully recovered on 1/1/2007. Concomitant medications included methotrexate (20mg/week) for
psoriasis, folic acid (Smg/day), and hydroxyzine as needed. This case was reported by a health
professional to Medicines and Healthcare Regulatory Agency.

The above event could be consistent with an acute contact dermatitis reaction. It is uncertain
whether the possible causative agent was the calcitriol or a component of the vehicle.

Spontaneously reported non-serious AEs:

Up to April 26, 2007 a total of 62 adverse cvents were reported spontaneously or during post-
marketing surveillance. The most common (more than one case reported) events that also appear
related include erythema (5 cases), pruritus (5 cases), skin burning sensation (4 cases), skin

inflammation (3 cases), skin discomfort (2 cases), skin irritation (2 cases), condition aggravated

(2 cases), ﬁec_edm (2 cases), and eyelid edema (2 cases).

Adverse events reported in post-marketing and post-approval studies:

Through April 26, 2007 a total of eight studies have been performed with safety data available.
One SAE was reported which was a traumatic injury that led to a hospitalization. A total of 50
non-US adverse events were reported that were considered to be related by the investigator. The
most common adverse cvents, more than one case, included; skin irritation (16 cases), pruritus
(12 cases), rash erythematosus (6 cases), skin exfolistion (5 cases), and erythema (4 cases).
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9 Appendices

9.1 Literature Review and other Relevant Materials
A) Literature references are cited in the body of the review.

B) Regarding IGA scale with the category “clear” not being clear for erythema; references
sections 5.3 and 6.1.7:

Secondary analysis by FDA biostatistician, Mat Soukup, Ph.D.

Study 18053:
patno invgrp bpelev4 nbpelevd4 bery4t nbezrys' bscald nbscal4 prurits severd treat bsever'
37 037 0 0 0 0 0 0 0 0 Calcitriol 3
43 043 Ol 0 0 0 0 1 0 1 0 Vehicle 3
64 064 03 [} 0 0 Q 0 0 0 0 Calcitriol 3
153 153 13 (s} 0 1 1 Q 0 0 0 Calcitriol 3
181 181 03 0 0 0 0 0 0 0 0 Calcitriol 3
194 194 04 0 0 0 1 0 0 2 0 Vehicle 3
210 210 11 NA NA NA NA NA NA NA NA Calcitriol 3
243 247 09 (1] 0 1 1 0 1 0 0 Calcitriol 2
263 271 08 0 0 0 0 0 0 1 0 Vehicle 3
29T 302 02 0 0 ] -] 0 0 0 0 Caleitriol 3
381 42% ‘10 0 0 1 ] Q 0 0 0 Calcitriol 3
Study 18054:
patno :I.xwgrp bpelev4 nbpelevd bery4 nbery4 bscal4 nbscald4 pruritd4 sever treat bsever

28 528 0 0 0 0 0 0 0 0 Calcitriol 2
162 666 14 NA NA RA NA HA NA NA NA Vehicle 2
185 689 14 0 0 0 [} 0 ] o 0 Vehicle 3
197 701 06 0 0 1 -} 0 [*} 0 0 Caleitriol 3
207 712 01 -] 0 0 e 0 0 0 0 Vehicle 3
234 739 09 2] 0o 0 [¢] 0 0 [} 0 Vehicle 2
278 783 01 0 [/} 0 [+ 0 0 0 0 Calcitriol 3
324 838 (+1 ] NA NA NA NA HA NA NA NA Caleitriol 2
367 89 13 0 o] 0 0 0 0 1 0 Caleitriol 2

'erythmbonymmdoftrmm

' erythmnon-bmymaendofmmm
'severity at end of treatment

* baseline severity

9.2 La!nlhg Recommendations
The label was reviewed. Major changes to the sponsor proposed labeling include:
r -’/, b(4)

“
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9.3 Advisory Committee Meeting
No Advisory Committee was convened in response to this application.
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Yes | No

N/A |

TIQRGWMGEW

Idennfymegemdfomtthnhasbeenmedfonhu
lication, e.g. electronic CTD.

paper CTD

2, Onnﬁ&cé,uthcchmclmhonofthnpphuhmorgamud
in a manner to allow substantive review to begin?

3. Is the clinical section of the application indexed (using a table
of contents) and paginated in a manner to allow substantive
review to begin?

4. For an electronic submwn,unpouibletomwgatethc
are the bookmarks adequate)?

application in erder to allow a substantive review to begin (e.2.,

5. Arealldocmmmbmmdmﬁnghsh,ormﬁnghsh

6. Omtsface,lsthechmcalsecuonoftheapphamlcgibkso
that substantive review can begin?

' LABELING

Has the applicant submitted draft labeling in clectronic format
consistent with 21 CFR 201.56' and 201.57, current divisional
and Center policies, and the design of the development

summaries ie,Modu!ezsummes)?

9. Huﬂnapphemubrmmdthemwgnmdnmyofa&ty
SS)?

(ISE)?

10. Huthcapphemtmbnnmdthemmwdsmyofcﬁe.cy ‘

11. Has the applicant submitted a benefit-risk analysis for the
uct?

not found

_produc _— -
12. Indicate if the Application is a S05(b)(1) or a 505(b)2). If
Application is a 505(b)(2) and if appropriate, what is the
reference drug?

|

14. On its face, do there appear to be the requisite numiber of
adequate and well controlied studies in the application?
Pivotal Smdy #1 RD.03.SRE.18053
Indication: mild to moderste plaque psoriasis
hvoﬂsudy#zRDOZ’i SRE.18054
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controlled within current divisional policies (or to the extent
agreed to previously with the applicant by the Division) for
approvability of this product based on proposed draft labeling?

15. Do all pivotal efficacy studies appear to be adequate and well- | x

Agency commitments/agreements? Indicate if there were not
previous Agency agreements regarding primary/secondary
endpoints.

16. Dotheendpomtsmthepwmlmcoﬁotmtopmw x

17. Has the application submitted a rationale for assuming the
applicability of foreign data to U.S. population/practice of
medicine in the submission?

[ not found; pivotals

conducted in U.S.;
topical and leng-term

SAFETY

consistent with Center guidelines and/or in 2 manner previously
requested by the Division?

18. Has the applicant presented the safety data in a manner x

19. Hasﬂwapphcmtsubmmedadeqummfmwm&e_

arrythmogenic potential of the product (e.g., Q‘l‘mtuval
studies, if needed?

current world-wide knowledge regarding this product?

20. Has the applicant presented a safety assessment based on all x

| OTHER STUDIES

by the Division during the pm-submmendnscmmm&the

21. Hast Has the applicant submitted all special studies/data requested x

sponsor?
22, FonnRx-to-OTCswnchapphcammtheneemnyspeenl
_OTC studies included (e.g., labeling com 15ion)?

 PEDIATRIC USE

ided documentation for a waiver and/or deferral?

23. Has the applicant submitted the pediatric assessment, or 1x

b &

| ABUSE LIABILITY

24, If relevant, has the applicant submitted information to assess

25. Hstheapphcantmbmdamwmlefwmﬂn
hcab:myoffmgadaamﬂnmmmwmus

not found

sttheqphcantmbmmddmmafamwaﬂow
reaombleremwoﬁh_e_@gmﬁt_g"

27. Has the applicant submitted datasets in the format agreed to

_iz_m\nlybythemvmn"
Are all datasets for pivotal efficacy studies available and
complete for al] indications r

2. mmamuwmm&mmmm
and complete?

30. For the major derived or composite endpoints, aze all of the raw |
dahmeded&odmvethucen@om"

legible format (deaths, serious adverse events, and adverse
)7

. H hqywmbmdﬁlnmwmﬁrmns x

32 Fas the spplicant submiticd all additional Case Report Forms

Page2of3
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33“‘Hasﬂnapphmtsubmmdﬂnreq\mdfmnlelm x
information for study inv .

GOOD CLINICAL PRACTICE

34, IsMamefGoodChﬁcale&ee,thatdlclmal X
Meswmcmdueﬁedmdertkempervmofnmm
with adequate informed consent procedur:

CONCLUSION

35. From a clinical perspective, is this application fileable? If “no”, | x
please state why it is not?

Please identify and list any potential review issues to be forwarded to the Applicant for
the 74-day letter:
¢ index for case forms (by patient and page number)
¢ benefit-risk analysis for the product (or its location in the submission)
e arationale for assuming the applicability of foreign data to U.S.
population/practice of medicine in the submission (or its locahon in the
- submission)
¢ pediatric waiver request for————— (or its location in the submission) b(4)
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NDA Number: 22-087

Drug Name: Silkis(calcitriol) Oint. NDA Type: standard

" On initial overview of the NDA application for RTF:

Applicant: Galderma Labs., LP Stamp Date: 12/27/07

Co tent P met

FORMAT/OR¢ ATIONLEGIBILITY

[Yes | No [ NA | _ Comment

L Idonhfythemdfmtlmhuheuuudforthu

Paper CID

3. ‘lsmchmedmmé.xd(wmucofm)
and paginated in a manner to allow substantive review to
in?

4. Penneloem:ubmmn. is'itpo;i-ﬁlitomvimﬂn
application in order to allow a substantive review to begin

s. mdldmmuwbmmedmﬁndndl,amﬁnghsh
| when ;

6. luhnhmcdman-. i lcseﬂmenmwm X

pwhgunddnﬁlabelmgmdeemfomem
2l and Center policies?

$PL in XML

Hammmm mitted all the required Gacipline
s.c., ule 2 summarigs)’

]

|| safety OSS)’ ‘
16. }mmcapphmmbmmdﬂsem.m.dwof

T the spplcant sabmed + e Tk sy s For B

"Mod Z vol 1.1, pp. 42- |
M .

T2 Indicate if the Application is s SUS(S)(1) or & SOS(ONZ). IT
Wahasw(hxz)mdifmwhuisﬂn

505(bX(1)

11 u“hs&oqﬂmmﬁluwmmw
determine the correct dosage and schodule for this product
(i.e., sppropristely designed dose-ranging studies)?
Study Number: H.141.5004/M and H.141.5012/M
Swdy Title:
Sample Size: eavolled 104, 247 Amms: 3,7, 1Spg'g
-3.1.3-WI
1.029. & 1.0

’ﬁmmhhtbmnnbcofﬁmﬁ
wall-controlled siudies in the spplication?

Pivotal Stady #1RD.03.SRE. 18053
Indication: mild ts moderate chronic plaque psoriasis
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NA

Comment

Pivotal Study #2 RD.06.SRE.18054
Indication: mild to moderate chronic plaque psoriasis

1s.

'Doallpwonlefﬂcacymmtobeadqmmd

well-controlled within current divisional policies (or to the
extent agreed to previously with the applicant by the
Division) for approvability of this product based on

draft laboling?

6]

Dothcmdpommthopwomm«emtomvm
Agency commitments/agreements? Indicate if there were

mmvamyamMG

. Hutheapphmn\vmmdanamﬂcformmgthc

applicability of foreign data to U.S. populstion/practice of
pedicine in the submission? ‘

Not found.
(See next page)

Has the applicant presented the safety dats in a manner
comsistent with Center guidelines and/or in 2 manner
prmoudyremﬂdbyﬂul)wmon?

19 HsﬂnawﬁmtmbmmdmmfuMmtom

haw&mmep«mndof&opmdw(e.g QT interval
smdlu.lfmdsd)?

Hasﬂnnpphmmdaaﬁtymhndmﬁ
WWMMWWMW

Fachmcdlyadmmddrmhvcmm
number of patients (based on ICH guidelines for exposure')
besn exposed at the dose (of dose range) believed to be
efficacious?

Mod.2, vol 1.4, pp. 98,
9%

thpmemnymM(m«
short course), have the requisite number of patients been
exposed as requested by the Division?

23 Flas the apphicant submitted the coding dictionary” wsed for |

mapping investigator verbatien terms to proferred tarms?

Has the applicant adequately evalustod the safoty issues thet |

are known to occur with the drugs in the class to which the
mdm'bolmp?

¥

&wmnm«b«naﬁmﬁhaﬂdﬂhd

mm(ﬂmm“mrfm
by the Division)?

! For chronically administered drugs, the ICH guidelines recommend 1500 pasients overall, 300-600
pationts for six monthe, and 100 patients for one yesr. These exposures MUST oceur at the dose or dose
range belicved 10 be effcacious.
’WWWMohhneﬁnwmmﬁtkMWh
which they were mapped. It is most helpful if this comes in a3 & SAS transport file so that it can be sorted
as nesded; however, if it is submitied as a PDF document, it should be submitted in both directions
(verbatim > preforred and prefarred > verbatim).
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Content Parameter [ Yes | No | NA Comment

26 Hmhupphmmmﬁﬂmmwm
wqmdbyﬂnmwmdumgprmen

27. For Rx-t0-OTC switch and direct-t0-OTC applications, are | X
ﬂnmuycmmbohawmﬂmdiamlu&d(e.g,
label ¢ ension, self solectis ] )?

X " Formal waiver request
29. lfrolcvant,huthcapplimtmbmudmferMonto X
s the abuse liability of the pr ‘
FOREIGN STUDIES . -
30. Huthupplmwbmmdanuondcformmngthc | Net found. Short and
qphcahhyofforqndﬂtmﬂnwhumonwthcus lorig-torm safety

. HudntpphmmbmmdaﬁnqdequmFm

X
malcgibkformt(duths,mmadvmcws,md
X
" Incomplete- detedls of
disclossble financial

interests for §

umm&mmmmmmm_m__

If the Applicstion is not fileable from the clinical perspective, state the reasons and provide
comments to be sent to the Applicant.
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Plunxden&fyandhﬂuypotentdmewxmwbethhoApphantforthcﬂ-
day letter.

A) Filing review issue: |

Insufficieat information has been provided to assess the effect of the product on cardiac
repolarization.

B) The following information request should be included in the 74 day letter.
The sponsor is asked to provide the following:
a) information to assess the effect of the product on cardiac repolarization

b) amauﬂefermmgthcapphcabﬂnyoffmdaumthesubm:wmwtheUS
population (or its location in the submission)

c)pedt&lcmwhmnthemwpmmsmthcmm:sm
based on projected data

d) MsdwwmuaﬂwaSmmmm
MeCarty, Julie Jurgensmeyer, Allan B. Fleischer, Steven Feldman, and Debbie Dalgleisch (or
location in the submission)

e) a-statement of Good Clinical Practice for all of the clinical studies

f) an English translation for foreign labeling 1.14.5.3 (Columbia) and 1.14.5.4 (China)
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