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Disclaimer

Except as specifically identified, all data and information discussed below and necessary for
approval of [NDA 205917] are owned by [Hikma Pharmaceuticals Co] or are data for which
[Hikma Pharmaceuticals Co] has obtained a written right of reference.

Any information or data necessary for approval of [NDA 205917] that [Hikma Pharmaceuticals
Co. Ltd] does not own or have a written right to reference constitutes one of the following: (1)
published literature, or (2) a prior FDA finding of safety or effectiveness for a listed drug, as
reflected in the drug’s approved labeling. Any data or information described or referenced
below from reviews or publicly available summaries of a previously approved application is for
descriptive purposes only and is not relied upon for approval of [NDA 205917].
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1 Executive Summary

1.1 Introduction

The Sponsor proposed a new drug application under section 505(b)(2) for the prevention and
treatment of secondary hyperparathyroidism associated with chronic kidney disease (CKD)
Stage 5. The listed drug (LD) is Zemplar™ (NDA 020819) for the same indication and for the
same patient population. The safety profile of the Zemplar has been well established; therefore,
nonclinical (pharmacology, pharmacokinetics and toxicology) studies for the new formulation are
relying on the previous findings of the safety and efficacy for Zemplar.

The new formulation has the same active ingredient (Paricalcitol) of the LD; however, it has
different levels of alcohol (35% v/v vs. 20% v/v in Zemplar) and different inactive ingredient of
sorbitol (7% v/v vs. 30% v/v propylene glycol in Zemplar). The levels of alcohol and sorbitol are
within Inactive Ingredients Guidance (lIG) limits for other marketed i.v. products and additional
toxicity/safety studies are not required for qualification of the inactive ingredient for the new
formulation.

The Sponsor conducted a 4-week repeat-dose toxicity study in rats with a 2-week recovery
period to assess the potential toxicity of the new formulation to the approved Zemplar.

1.2 Brief Discussion of Nonclinical Findings

Results of the nonclinical study suggested similar TK and/or toxicity profile between the new
formulations of Paricalcitol to the approved LD of Zemplar.

TK data were similar for both compounds at 1ug/kg/day (for both time points of Day 1 and 27)
and at 3ug/kg/day on Day 1. On Day 27, for new formulation, at 3ug/kg/day, C.x vales were
lower (~2.2X for males and 1.6X for females) and T,. values were higher (males 3X and
females 2X) with the new paricalcitol formulation compared to Zemplar. These differences at
higher dose level did not affect the potential toxicity of the new formulation based on the
histopathology incidences provided.

1.3 Recommendations

None
1.3.1  Approvability

Yes

1.3.2 Additional Non Clinical Recommendations

None
1.3.3 Labeling

Section 8.1 Pregnancy

Same as the LD (Zemplar)
Section 8.3 Nursing Mothers
Same as the LD (Zemplar)

Section 13.1 Carcinogenesis, Mutagenesis, Impairment of Fertility
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Same as the LD (Zemplar)

2 Drug Information

21 Drug

CAS Registry Number: 131918-61

Generic Name: Analog of calcitriol, the metabolically active form of vitamin D
Code Name: NA

Chemical Name: (1a,3B,7E,22E)-19-Nor-9,10-Secoergosta-5,7,22-triene-1,3,25-triol;  or,
(7E,22E)-19-Nor-9,10- Secoergosta- 5,7,22- triene-1a, 3R, 25-triol

Molecular Formula/Molecular Weight: Co7H4404/416.64 g/mol

Structure or Biochemical Description

H,C,

HO

Pharmacologic Class: Vitamin D analogue of calcitriol, the metabolically active form of vitamin D

2.2 Relevant INDs, NDAs, BLAs and DMFs

NDA 20819 (Zemplar™); DMF =~ ®% (Paricalcitol); ANDA 090,829, ANDA ®¢, AN(EQ

DA 018,044; NDA 018,874, NDA 020,862 and IND
® @

2.3 Drug Formulation

The proposed new formulation has an active ingredient of Paricalcitol (same as LD) and two
inactive ingredients of alcohol (35% vs, 20% in RD) and sorbitol alcohol (vs. propylene glycol
alcohol in the LD). Alcohol is approved for use in concentrations up to 3;% in i.v. infusion and
injection dosage forms (FDA database, for Inactive Ingredient Search for Approved Drug
Products). Sorbitol is recognized as safe (GRAS) and is used as excipient in approved drugs
(FDA database, for Inactive Ingredient Search for Approved Drug Products). Sponsor’'s Tables:
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ZEMPLAR (paricalcitol) Exela’s Paricalcitol
Injection (RLD) Injection
Strength(s) 2 ng/mL and 5 pg/mL 2 ng/mL and 5 pg/mL
2 2 /
Configurations/ Label el /1 mL 2 ng/ 1 mL
Claim Spng/ 1 mL Sng/ 1 mL
’ Sng/2mL Sng/2mL
Active Paricalcitol, USP Paricalcitol, USP
Ingredient
®@ Propvlene Glycol Sorbitol
Alcohol Alcohol
Water for Injection Water for Injection
Dosage Form Injection. solution Injection, solution
Route of Administration Intravenous Intravenous

IIG Levels of the Excipients in Paricalcitol Injection

Ingredients IIG Levels' v
%2 v/v
Intravenous
Sorbitol Solution., USP (quusio(;)l()‘s Injection 7%
%%
Intravenous
Alcohol. USP (Infusion): Injection 35%
® @,
Water for Injection, USP N/A q.s. to 100.0%

Comparison of Exela's Paricalcitol Injection Drug Product with Abbott Laboratories
Zemplar® (paricalcitol) Injection.

Ingredients Exela’s Formulation Abbott’s Formulation’
Paricalcitol 2 ng/mL or 5 ng/mL 2 ng/mL or 5 ug/mL
Alcohol, 190 proof, USP 35% viv 20% viv
Propylene Glycol, USP 30% viv
Sorbitol Solution, 70%, USP 7% viv

Water for Injection, USP qQ.s. q.s.

" Information regarding Abbott Laboratories Zemplar ® (paricalcitol) Injection formulation was obtained from the
cwrrent package insert. vial label. and carton.

24 Comments on Novel Excipients

None

2.5 Comments on Impurities/Degradants of Concern

The Sponsor refers to the DMF| ® for Paricalcitol.

2.6 Proposed Clinical Population and Dosing Regimen

The recommended initial dose of Paricalcitol is 0.04mcg/kg to 0.1mcg/kg (2.8 — 7 mcg) as a
bolus dose no more frequently than every other day at any time during dialysis.

Reference ID: 3467033
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2.7 Regulatory Background

e On October 19, 2010, Exela Pharma Sciences submitted the PIND ~ ®® for Paricalcitol
Injection (2 and 5mcg/mL).

e On January 3, 2011, Pre-NDA meeting was requested to discuss the drug development
of Paricalcitol injection (2 and 5 mcg/mL) under 505(b)(2) with the LD of Zemplar (NDA
20-819). The letter of authorization for DMF = ®® (Paricalcitol) was also submitted.
Currently, for this NDA, Exela Pharma Sciences, LLC (“Exela”) acts as agent for the NDA
applicant, Hikma Pharmaceutical Co. Lid.

e On July 11, 2012, the Sponsor requested a meeting with the Agency to discuss the new
formulation development under 505(b)(2) application. The Agency denied the request for
a meeting and responded to the submitted questions in the meeting request package as
follows:

Pharm/Tox Response to Sponsor’s Questions in PIND (Repeated in IND_ 1243

Question 1: Does the Agency concur that for Exela's Paricalcitol Injection, the
appropriate Reference Listed Drug (RLD) is ZEMPLAR (NDA #020819) injection?

* ZEMPLAR contains, as per labeling, paricalcitol, 2 mcg or 5 mcg: propylene glycol. 30% (v/v); and
alcohol. 20% (v/v) per | mL in sterile water for injection?

* Exela's Paricalcitol injection will contain paricalcitol. 2 mcg or 5 mcg: alcohol. 35% (v/v). and
sorbitol solution 7% (v/v) per 1 mL in water for injection.

Eharm/Tox Response: Yes.
Question 2: Is the Agency in agreement with the 505(b)(2) regulatory pathway for
Exela's Paricalcitol injection?

* Exela proposes to rely on data in the public domain to satisfy non-clinical requirements and to
provide information about the clinical pharmacology efficacy and safety of paricalcitol Injection for
the prevention and treatment of secondary hyperparathyroidism associated with chronic kidney
disease Stage 5. Specifically, Exela’ intends to use ZEMPLAR as the Reference Listed Drug. Exela
believes that the distinct formulation differences between ZEMPLAR and Exela’s Paricalcitol
Injection identified above will make Exela’s filing ineligible for an ANDA submission under 505(j).

Pharm/Tox Response: Yes.
The Agency is in agreement with the 505(b)(2) regulatory pathway for Exela's

Paricalcitol injection.

Question 3: Does the FDA agree that the pharmacokinetics, efficacy, and safety data in
the public domain and from the approved labeling of ZEMPLAR (NDA #020819) support
the efficacy and safety of Exela’s Paricalcitol Injection for the same indications?

* Exela 's Paricalcitol Injection contain/j the same amount of active drug substance (Paricalcitol) as
ZEMPLAR. Exela 's Paricalcitol Injection distinctly differs in the ®®sed to dissolve
paricalcitol. From the available literature, Exela is unable to find any data or report that indicate that
these differences in formulation between ZEMPLAR and Exela’s Paricalcitol Injection .will affect
safety or efficacy of Exela 's Paricalcitol Injection. Exela therefore requests that the FDA determine
that no pharmacokinetic studies or clinical studies are needed to demonstrate efficacy and safety of
Exela’s Paricalcitol injection.

Pharm/Tox Response: Please see section 2.6.1.3.
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Question 4: Does the FDA agree that the pediatric studies will be required and that
PREA has been addressed?

" Abbott Laboratories has conducted studies in patients aged 5-19 years, with end-stage renal
disease on hemodialysis. Exela requests that the FDA determine that no clinical studies in the
pediatric population are needed to demonstrate efficacy and safety of Exela’s Paricalcitol Injection
for pediatric use.

Pharm/Tox Response: It is premature to comment on the proposed pediatric plan
at this time. Under the Pediatric Research Equity Act (PREA) (21 U.S.C. 355c), all
applications for new active ingredients, new indications, new dosage forms, new
dosing regimens, or new routes of administration are required to contain an
assessment of the safety and effectiveness of the product for the claimed
indication(s) in pediatric patients unless this requirement is waived, deferred, or
inapplicable. Please provide your request and rationale for any waiver or deferral
at the time of the NDA submission. If you plan to ask for a deferral of the pediatric
trial for a certain age group, please provide a brief description of the proposed
trial at the time of BLA submission, focusing on the collection of adequate
information on dose, safety and efficacy, as well as the protocol submission date,
the study completion date, and the final report submission date.

e On October 11, 2012, the Sponsor acknowledged the receipt of the communication dated
08/30/2012 and requested clarification on the Agency’s requirements for the bridging
nonclinical 28-day repeat-dose toxicology study with toxicokinetics, local tolerance, and
the recovery period in a relevant species. The following are the questions and the
reviewer’s responses to the questions.

Exela’s Additional Questions:

Exela requests clarificafion on the Agency’s requirements of the bridging nonclinical 28-day
repeat-dose toxicology study with toxicokinetics, local tolerance, and the recovery period in a
relevant species.

o What species(s) should be used in the completion of this study that would safisfy the bridging
data requirement as well as provide sufficient data to support a biowaiver?

Crl: CD (SD) rats from ®® are indicated as the species selected in your
Draft Protocol 11-Oct-12. for the 28-day repeat dose toxicity study IThis species is acceptable
Sor the proposed study. IT'he adequacy of data to support a biowaiver is a review issue.

o Does the Agency agree that the bridging study reguirement to support the NDA filing, for both

the 0.2 ug/mL and 0.5 ug/'mL drug products, is satisfied with only the 0.2 ug/mL drug product as
this represents the largest formulation volume (highest exposure to the formulation excipients)?
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You plan te submit a 505(b){2} application for your drmg preducts containing twe different
Jormulations (2 mcg/mL and Smcg/mL) based on their comparability te the two approved
Sormulations of the labeled drug (2 mcg/mL and Smcg/mL Zemplar (paricalcitol) Injection.
Based on the information you provided, the concentrations of the drug substance vary but the
excipients concentrations ®@in your two formulations. The agency suggest that
vou test your formulation with higher concentration of the drug substance (Smcg/mL} along
with a comparable concentration of agency approved LD, Zemplar in your bridging
nenchinical toxicity study
o Does the FDA agree that the studies outlined in the attached draft protocol safisfies the

bridging data requirement as well as provides sufficient data to support a biowaiver?

The study design outlined in your draft protocol for the bridging study is acceptable.
However, the adequacy of data to support a biowaiver is a review issue.

e On Jun 10, 2013, The Sponsor submitted NDA205917 application under section
505(b)(2) for the prevention and treatment of secondary hyperparathyroidism associated
with chronic kidney disease Stage 5.

3 Studies Submitted

A 4-week repeat dose toxicity studies in rats
31 Studies Reviewed

A 4-week repeat dose toxicity studies in rats
3.2 Studies Not Reviewed

None

33 Previous Reviews Referenced

P/T reviews for IND' ~ ©@
4 Pharmacology
41 Primary Pharmacology

No new information.

Paricalcitol, a synthetically manufactured analog of calcitriol, is the active form of vitamin D. Its
biological actions are mediated through binding of the vitamin D receptor (VDR), which results in
the selective activation of vitamin D responsive pathways. Vitamin D and Paricalcitol have been
shown to reduce parathyroid hormone levels by inhibiting PTH synthesis and secretion.

4.2 Secondary Pharmacology

No new information.
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4.3 Safety Pharmacology

No new information.

5 Pharmacokinetics/ADME/Toxicokinetics
5.1 PK/ADME

No new information.

5.2 Toxicokinetics

TK data is included in the toxicity study.

6 General Toxicology

A 4-week repeat dose toxicity study in rats with a 2-week recovery period was conducted to
assess the potential toxicity and TK of the new Paricalcitol formulation to the approved Zemplar.
Findings of this study showed consistency between the pharmacological and toxicity profiles of
the new formulation to the LD.

6.2 Repeat-Dose Toxicity

Study title: Paricalcitol versus Zemplar: 4-Week, 3-Times Weekly, Intravenous Toxicity
and Toxicokinetic Study in Rats with a 14-Day Recovery Period

Study no.: 030508

Study report location: eCTD

Conducting laboratory and location: LR

Date of study initiation: 23-Jan-2013

GLP compliance: yes

QA statement: yes

Drug, lot #, and % purity: Paricalcitol (Lot XLNM1109); 103.5%

Zemplar (Lot 20-569-DK); 99.4%

Key Study Findings:

Toxicity profiles were similar for both new formulations and the LD.

Methods

Doses: 0 (vehicle), 1, or 3ug/kg/day Paricalcitol or Zemplar
Frequency of dosing: 3 days/week for 4 consecutive weeks
Route of administration: Intravenous (tail vein)
Dose volume: 0.2 or 0.6mL/kg
Formulation/Vehicle: 30% propylene glycol (v/v) and 20% ®® (y/v) in Sterile

Water for Injection
Species/Strain: Sprague Dawley rats
Number/Sex/Group: 15/sex/group

10
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Age: 8.7 to 9 weeks of age

Weight: 268.6 to 364.3g (male) and 173.3 to 246.1g (female)
Satellite groups: Control: 3/sex/group; Paricalcitol or Zemplar 9/sex/group
Unique study design: Recovery groups= 5/sex/group

Deviation from study protocol: | None

Sponsor’s Table:

Group Assignment and Dose Levels

N be Number of Animals
umber Dose Diose Dose for Mecropsy [MIF)
Dose of Test -
Group Animals Article Lewel Concentration Volume .
{MUF) (pakg) (pgfmlL) (mLikg) | Terminal Recowvery
(Day 28*%) (Day 42%)
1 1615 Wehicle 0 o 0.& 1010 55
2 1615 Paricalcitol 1 5 0.2 1010 5%
3 1615 Paricalcitol 3 5 0.G 1010 i
= 16/15 Zemplar 1 5 0.2 10/10 55
5 1615 Zemplar 3 5 0.& 1010 55
B (TK) 33 Wehicle 0 o 0.& oo oo
T I(TK) Bia Paricalcitol 1 5 0.2 ] oo
B (TK) Bia Paricalcitol 3 5 0.6 ] oo
B (TK]) B/g Zemplar 1 5 0.2 oo o
10 (TK) o] Zemplar 3 5 0.6 oo o

TH = toxicokinetics

*Teminal necropsy was one day following the final doss.

terminal necropsy.

Observations and Results

Mortality
None
Clinical Signs

Unremarkable

Body Weights

Unremarkable

Feed Consumption

Unremarkable

Ophthalmoscopy

Unremarkable

ECG

Unremarkable

Hematology

Unremarkable

11
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Clinical Chemistry

Unremarkable

Changes were reported with the lack of a dose response relationship and large individual animal
variation.

Urinalysis

Unremarkable

Gross Pathology

Unremarkable

Organ Weights

Unremarkable

Histopathology

Adequate Battery: Yes, histopathological evaluation was performed only for tissues of animals
that were treated with control or 3ug/kg/day of Paricalcitol or Zemplar.

Peer Review: Yes

Histopathological findings:

¢ Kidney: Calcification was reported in both new formulations for both Main and Recovery
studies; however, these findings in the kidneys are less concerning because of the
patient population not having normal renal function.

e Thyroid: Focal cyst (minimal unilateral) was higher in males treated with the new
formulation compared to males treated with Zemplar (4/10vs. 2/10). This incidence was
not related to the treatment (embryonic) and was not reported after the Recovery study.

e Uterus: At the end of the Recovery study, dilation; lumen; bilateral/unilateral was higher
for the new formulation (4/5) compared to the control (2/5) or Zemplar (1/5) treated
animals; however, this finding was not related to the treatment.

See Table below for significant histopathological changes:

Males Females

Control | P* | Z** Control | P | Z
Kidney
Fibrosis; subcapsular; Main 0/10 0/10 | 2/10 0/10 1/10 0/10
unilateral; focal (minimal) Recovery 0/5 0/5 1/5 0/5 0/5 0/5
Basophilia; tubular; cortex; Main 0/10 1/10 | 0/10 0/10 0/10 0/10
unilateral; focal Recovery 0/5 0/5 0/5 0/5 0/5 0/5
Nephrocalcinosis; proximal Main 0/10 1/10 | 0/10 0/10 1/10 1/10
tubule; unilateral, focal, Recovery 0/5 3/5 1/5 0/5 1/5 2/5
Nephrocalcinosis; proximal Main 0/10 2/10 | 2/10 0/10 1/10 1/10
tubule; unilateral, multifocal, Recovery 0/5 0/5 2/5 0/5 0/5 0/5
Nephrocalcinosis; proximal Main 0/10 0/10 | 1/10 0/10 1/10 0/10
tubule; bilateral, multifocal, Recovery 0/5 2/5 0/5 0/5 0/5 1/5
Mineralization; Main 0/10 0/10 | 0/10 0/10 0/10 0/10
corticomedullary junction; Recovery 0/5 0/5 0/5 0/5 1/5 0/5

12
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bilateral; multifocal

Thyroid Gland

Cyst(s), embryonic Main 1/10 4/10 | 2/10 3/10 3/10 2/10
remnants; unilateral; focal Recovery 0/5 0/5 1/5 0/5 0/5 1/5
Cyst(s), embryonic Main 0/10 0/10 | 1/10 0/10 0/10 2/10
remnants; bilateral; multifocal | Recovery 0/5 0/5 0/5 0/5 1/5 1/5
Uterus

Dilation; lumen; Main NA NA NA 5/10 4/10 110
bilateral/unilateral Recovery 2/5 4/5 1/5

*P=Paricalcitol; **Z=Zemplar (LD); Main Study (n=10); Recovery (n=5)

See Tables below from the Sponsor:

Table 40: Summary Histopathology Data.

Dose (wg/kg o 0 wglky 2 nglky ¥ »g/kg U pglky 3 pg/ky 3 py/kg
Humber of Animals on Scudy : 10 10 ¢ 10 10

Mltifochl .ccccsssasssnnsnnnnanna s 1) (3 ] 0 (Ll 1)

ARIBAL . ciiccsnsressesnsssnassnsnannannss i 3 ] c 1 i
nephrocaleinosis: proximal subule:r unilaceral: - (1)) 0 (1) -
= ()] il 0 0 1 =

13

Reference ID: 3467033



NDA/BLA # 205917

Test Article-Related Kidney Findings: Terminal Necropsy (Day 28)
——----- MAIE3

Gzcp 1 Grp 3 Grp § Grp 1l
Dose (ug/kg): g 3 3 0
Number of Animals on Study : 10 10 10 10
KIDNZYS:
BB . oo s e e s e e (10) (10) {10} (19)
Within Normal Limits..__._.._......... 4 2 3 €
nephrocalcinosis; proximal tubule:
unilatezral: focal, minimal ...... 0 1 0 0
nephrocalcinosis: proximal tubule:
unilateral; multifocal, minimal . 0 2 2 0
nephrocalcinosis; proximal tubule:
bilateral: multifocal, minimal .. 0 0 1 0
Test Article-Related Kidney Findings: Recovery Necropsy (Day 42)
------- MALES -——mm= —mmm—-
Grp 1 Gzp 3 Grp 5 Grp 1
Dose (ug/kg): [+ 3 3 3
Number of Animals on Study : 5 5 8 s
KIDNEYS:
Examined....ciicicicsnanmeisvemeieie {5) {s) (5) (S)
Within Normal Limits.............. 3 0 1 2
nephrocalcinosis; proximal tubule:
unilateral:; focal, miniwmal _..... 0 2 ) 4 0
nephrocalcinosis; proximal tubule:
unilateral; multifocal, minimal . 9 2 2 0
nephrocalcinosis; promximal tubule:
bilateral:; multifocal, minimal .. 0 2 0 0

Table 40: Summary Histopathology Data - Terminal / Died During or Following Blood Collection

030808 - Paricaleitol versus Zemplar:

Parvaneh Espandiari

FEMALES ---—-—-

Grp 3 Gzrp S
3 3
10 10
(19 (19)
3 5
0 0
1 0

FEMALES —-—-cmm

Grp 3 Grp $
3 3
5 s
(s) (s)
2 1
1 2
0 0
0 1

4-Keek, 1-Times Weekly, Intravensus Toxicity and Tomicokimeeic Study i Rats with a l4-Day Recowery Period

Removal Reason: Killed Terminal/Died During WALZS FaalEs
or Following Blood Collection Gzowp 1 Gzoup 2 Growp 2 Group 4 Gzoup & Group 1 Group 2 Gzoup 3 Group 4 Growp S
Test Article Vehicle ~--- Paricaleitol === =o=e= Zemplar ----- Vehicle ~-- Paricalcitol === ==e== Zemplar -==--
Dose (ug/ky) 0 wg/ky 1 pg/kg 3 wgiky 1 pg/kg 2 wy/kg 7 wg'kg 1 vg/kg 3 pgikyg 1 vg/kg 3 vg/ky
lumber of Animals om Study : 10 i i 10 12 0 i 0 pL 0
ADRINAL GLANDS:
Domdned. . s i) siet sl svicedaveiedvesein o 1) (0) an (0 Qa0 (o ()] (10} ({3} aon
Wichin Mormal Limies. . ... ... .. ... ... ... 10 0 10 0 10 10 ] 10 0 10
(18) 10} (315] ] (19) (103 () (10} 9) 10
Within Normal Limits... 1 ] i 0 12 i0 ¢ 10 ] i0
BONE MARROW, FEMUR:
Buaminad, i ol it Gaddddnediaa (19 (0 a9 (0} Qo) [$35)] () (10) @ (P19
Wichin Mormal Limite.....covvverinninrnanins 10 ) i 0 PO 10 0 10 : 10
BONE MARROW, STERNUM
ERamingd. . ...cocociassnarapranissssvainssnas 110 (0 ($0)] (0} (g (101 ()] (10) 0) a0
Within Normal Limdts......coveevrrannrnannan 13 0 10 0 b L 10 ¢ 10 ] 10
BONE, FERMUR:
Dxamined. coooivasitratorartirsiieersinanene (19) 0 ko) {0 ae) ($19] () (10) ((-}] an
Within Hommal Limit3...ecevvrvrrrensnrnanens 10 9 0 0 pi= o ¢ 0 0 10
BONE, STERM:
Emaminndsccsice vosvsrnsanenseroensecesrieree (19) ] [#19)] (0] Q9 (10 @ 10 @) ao
Wichin Mormal Limits..............ci.iiuaan. 12 0 10 0 1 10 0 10 0 10
BRAIN:
R . 2 i B e R DM S B U (19) {0} [81:3] 01 10) (10} ()] (10) ()} (10
Wichin Mormal Limits. .. ...oooiiiiainiinnnan 18 0 16 0 i 10 $ 10 2 10
CERVIX:
o R o S T =) i=) =) =) (=} (101 (3 (10} @) (10
Wichin Normal LimiGs....ccvvvierrnininnnins - - - - - 10 ¢ 0 0 10
EPIDIDYMIDES;
Bmamined. . c.oiciaintaisiacinsaiiiasdasadaiag (19) 10) [$0))] 10} uo) (=) (=) (=) (=) {=)
Wichin Mormal Limits.......ovvvvnvuannnanans § 0 0 0 § - - - - -
infileration, mononuclear cells: (1
unilateral: focal 1) (0) ()] (0 9) =1 (=) {= (=) =)
i (] ¢ 0 2 - - - - -
(&) {9 )} 0 (2] -3 -] -} =) {=
0 0 0 0 i - - e - -
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Table 40: Summary Histopathology Data — Terminal / Died During or Following Blood Collection (continued)
020508 = Faricalcitol wversus Zemplar: 4-Feek, 3-Times Weskly, Intravenous Toxicity and Toxicokinetic Study in Bats with a l4-Tay Recovery Feriod

Femoval Reason: Hilled Terminal/Died During
or Following Elood Collection

Groun Group 2 Group 2 Group S

——— Paricalcitol ——— ————— EZemplar ———

L owgikg 2 pgiky
i

Test Article

Do=ze {ng/kg)
Humber of Animals on Study -

ESOFERGTS:
T (13 {0} {9 [#81}] L) (10} oy (1m
Within Wormal Liwdts. ... .. __._. .. .i.L 13 o o 1p 1L in o 10
EXTEs
Examined. 1m 10} 10} 1D} ({5)] {10} my {1m
Within Hormal Limits. _ 13 1] o 1o 1] i} a 10
HEART:
Examined. .. = (1 10} " o} (1o} f1m
Wichin Hormzl Limits. & 1] 5 a ] &
cardismyopathy; focal . 41 {0F 21 2] (85 L1
nimal ... o 3 o I 1
Q a a a9 [} o
tay 21 ol 123 ) {21
o 2 o 2z (L 3
o {0k o} (za) 10} [{)] 10 oy [1m
B a o I L] i o ]
2 10y o ) i1l 5] [ il
o T S E. S i o o 3 1 i o 1
inflammation, acute; perivascular: diffuse | 21 {o) {8} (L3 o} [{a] (o) (4}
A mimad e e T e A T e 2 o o a o i o o e
10} o} (10} {10} {eh] f1m
a 1] o & o 1] i
(510} {0} {0} (1o (1] {107 )] (1o}
13 Q a i} Q 1o a ki)
o} oy (10} (3] (20} (@ [REcH
1] 1] i1} L) 10 {1 16
INTESTINE, ILEDM:
Exomined. .. & L@} {a) (1O (7] {10} o) 1o
Within Mormal Limits. o o 1p i 10 0 pii]

Table 40: Summary Histopathology Data — Terminal / Died During or Following Blood Collection (continued)

033508 - Faricalcxtol versus Iesplar: 4-Heek, 3-Times Weekly, Intravenons Toxicity and Tomicokimetic Stady iz Hats woth a 14-Day Becovery Feriod

&3 Tazing ————————e e e FEMRLEE —————e e e
ewing Blood Collectism Geowp 1 Group 2 Gooup 2 Group 3
Test Article W le === Faricalc === Faricalcitol ==

o Lpaim

Do=e [pg/igl a0
limber =f Rnimals on Jzady -

L =g/kg 2 pgiEg
10

(o 10} B (1o
Withiz Normal Limit e o o 10 8 10
INTESTINE, RECTIM:
d {0} {0} (pl:)] ({10} 53] [} {100
o o 18 10 g 1] 1o
ol [ i0) 853 =N {103
Wichin Horma L H. o o 2 g 2
fibrosizs subcapsulars unilaser e 0% 21 -1] [$3 iH
mindwmad .ol l.oooaooo.li- it & 0 2 0 z g 1 o
infarction: umalaterals focal ... ..ca-0.. = Lid ) 1o ) e =) [E4 (11}
@ o &) a a a 2 i
(1] 10} 1 23] [
sinimal .. crsamasm e E ek 0 0 - : °
mireralisacion: lazexal: focal .. {0} 104 i {03 &) L0
minjmal _______ 5t LA o g 5} E) g ] I
=ireralizatios: smednllary jumction:
o 2 ™ (1] - o
] 1 < e 2 ] o
G (a1 L] {11
g al L g 1
@ (a (i ] 1@ g L1 (m
E o 3 a | a8 a o o
L] 1o i 121 3 = (5 (17 {3
o H g i & ] a &
I (o Eh] {0 al =)
) ] i " g L] L
sfilecation, BI6on
mmilacerals 13 1oy gl {33 (1] {0 o (o (o
minimal i | o g 2 8 o o
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Bilaveralr nul 2 o o) 1o w = [} (1] {0
melndmal s L L L T 4 o D o g B 0
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Table 40: Summary Histopathology Data - Terminal / Died During or Following Blood Collection (continued)

S08 — Faricalcitol wersms Zssplor:  4-Feak, 3-Time= Res

Imsravemcus Tomssaty and Tomisokizessc Stedy in Bats wmsh oz 14-Day Becovesy Fassod

S ™. 1 . P ——— - 1. | T R ———
Group 3  Group 4  Growp S Group 1 Group Groop 1 Growp 4 Gromp 5
e Dempliz mee—— —mm Faricalsitsol ===  =em=—- Zesmlar ————
1 nglky i egikg L osg/ky i pglky i pgiky i wg'ky
10 18 18 L9 16 10

d Terminal/Died During m—msemmssm———
or Following Blood Collection

e L
lhamber :i Animals on Svudy :

FIDHEYS: [oom

cystis), eshryonic remnants

juncsioni wmilazeza s 13 10} 41 ({1}
=|.=~_-.u_ 1 a ] o o
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1] 0] )] {18 L)
1 g g & 1 i
(15 1 {2y o} 2) 2) (&5} (m
] a 2 B E 8 B 7]
a3 9} 1] = L o
g 1} 2 1 2 p § o o
. =, =i (1o {0} (1e) g} e (10
Wathen Hem- I..u.u . TEEREN i ] 1 2 : : :
infileration; mononu {7 {a 8 ol (3] [£=3] @
3 1 1} ] 0 g - | @ B
L] Ll o i 2 1
:} 1 g o ° g o
(8]

] (18 ] 122 9]
a 19 g 5 g
]! -1 ot i) e
LT TS A LA M R S A A 1 a 8 ] 1 2
13 (13} ) mn (100
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Table 40: Summary Histopathology Data— Terminal / Died During or Following Blood Collection (continued)

030508 - Paricalcitol versus Zemplar: 4-Week, 3-Times Weekly, Intravenous Toxicity and Toxicokimetic Study in Rats with a 14-Tay Recovery Seriod

Pemoval Reason: Hilled Termimal/Died Daring FEMALER ————————r—m———————
or Following Blood Collection Group 2 Gromp 3 Grouwp 4 Group 3
Test Article —-- Paricalcitol -— —---—— Zemplar ————
Do== (ug/Eg) 1 owgikg 2 palkz Lpgles 2 pglkg
Wuxber of Animals om Scudy - 1 10 ig b1
(@ {101 L] 110
Within Normal 1 ] it}
WEZVE, OF
Examined. .. (] 110} [CH]
Hichin Mormal @ 10 il
H'E'-UE. SCIATIC:
: (10} [4:}] 1m
Wichin Normal o 10 o 10
CNARLIES:
Examined. =} -l =) -1 1) (43} 110} L] [SE:}}
Within Normal - - - - - 1 a 1o & o
FHEEES (193 19} gl (L0} (10 my i
e 12 L] o ip 10 L, 10
[14) foF [8) {9} {1} tay (8] (] 1)
Hithin Normal Limits.. 2 13 L] 8 a I g g L1 10
Hot Exanined: ROT FRESENT .. £ AT s d L] 2 a a o 0 i 4 L] 1]
FITUIIRRY GLAND:
ined (13} {0} i (L0 1] 110} i (1m
13 ] o I o 10 ¢ i)
(1 Lo} {0} 1=} - -1 =} =1
Within Normal Limits - 0 o - - - - -
infiltration, momonmol imerstitial
multifocal -... (] ] i8] {0 51 =i -1 -1 =1 -1
imal z 0 = 0 = L = - = =
0} {H {10} m {10} my [iop
L] i} o [} 10 & jic}
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Table 40: Summary Histopathology Data — Terminal / Died During or Following Blood Collection (continued)

030802 - Paricalcitol versas Zemplar: 4-Sleck, 2-Times Weekly, I Toxzcity and Toxicok c Study in Rats otk 3 14-Day Recovesy Pexiod
Removal Reason: Killed Temmizal/Died During MAEs T2AEs

or Following Blood Collection Group 1 z Growp 3 Group 4 Group 3 Group L Gxoup 2 Growp 3 Gzoup 4 Gzoup S
Tesz Aeeicle Vehicle === Zaricalesesl ===  —e=== Zemplar -——=-= Vshicle === Paricalcitol ===  ===== Zemplar ——eee
Zes= i3giEg) Cwg/ky lwgik 23g/E3 lRg/ky 2wgky Dpg/ks leg/kg 3 sglks legikg 3 weE
lamber of Aznimals om Stody - 5] p3-] 0 i i0 b i 0 i

SEMDIMAL VESICLES:

(815)] 19 Qa9) (] =1 =) = - -
Wichi= Sozmal Limits.... 10 e ie L) - - - - -
SEEIETAL MUSCLE, BICZPS FMORIS:
Examized (19) for a9 0 (10) ) a0 (L)) an
10 ] 12 0 10 e 10 0 10
10 1] a9 {0} an (10) @ 10) ) Qo
10 8 10 0 0 10 2 10 0 10
10 ) 132) (1)) (10 1) o m 10
10 4 12 0 10 : 10 bJ 10
19 {H) as) o (10) ()] (103 0 (38}
bt} ] = 4 10 : 10 9 &
(19) {9} 19) () {190) <) 10) LLh) 19
Q -} e Q 10 @ i 0
(19) for ) {0} (10) 2) Qo (LH)
1 0 12 0 10 9 g 3c) 0
(10) {.}} 1o) () (10) (] ao )
10 e 10 0 10 10 )
a0 1)) 19 ) an =} =) =) =) =)
- s 0 s 0 L] - - - - -
({9 1 2) o (53] -} -) - -) 32 ]
0 o e 0 1 - - - - -
) {] 1) () (38 =} =) =) =) =)
1 e 1 1 - - - - -

Table 40: Summary Histopathology Data — Terminal / Died During or Following Blood Collection (continued)

030508 - Paricalcitol versus Zemplar: 4-Week, 3-Times Weekly, Imtravenous Toxicity and Toxicokinetic Study in Rats wath a 14-Day Recovery Pexiod

Removal Reason: Killed Terminal/Died During MALES memeececccccceccccecces ceeecesseseeeeee—. - ——— FERMALES ===eeeeececceeceeeeee
or Following Blood Collection Growp 1 Group 2 Group 3 Group 4 Group § Group 1 Group 2 Group 3 Group 4 Group §
Tese Article Vehicle === Paricaleitol === ==ee= Zemplar =-=e= Vehicle === Paricaleitsl ===  ==ee= Zemplar ====e
Dose (pg/kg) 0 »g/kg 1 pgikg 2 pglikg 1 pgikg 3 wg/kg ¢ pg/kg L ug/kg 3 pg/kg 1 pg/ikg 2 pgikg
lumber of Animals on Study : 10 10 10 0 10 10 10 10 i 10
TEYMDS:
Examined (81 {0y (19) (0} (20) (10) @ (10} 0) (10)
Within Nommal Limits - 10 0 s 0 s -] [ e 9 9
congestion; maltifocal - (0] {2} (1) o ) i) @ 2) (G} (1)
B cceccsscencsssncessnsssesssnesssassss o 0 1 0 a 1 0 2 0 1
(o {0} (10) {0} (29) (10) (-] (10} ) 10
§ 0 4 0 7 7 < 7 9 3
98] (0 4) ()] 2) 3 @ @ ) 2)
1 0 4 :] 2 2 o 3 0 2
(0] {1} &3 Y (29} o) 13 [{4] [0} 2
:minimal < 0 o 0 1 < N i 9 z
cyst(s), esbryonic remnants; bilateral:
multifocal @ {0) 2) (0} ()] {0) @ {{J) ) (3)
0 0 2 9 0 ] 0 0 ] 2
(10) (o) 10) ) a0 (10) () 10} ) 1o
10 0 10 o 19 10 o 10 0 10
ao (0 ao) ()] an (10) @ 10 (&) o)
10 0 10 0 10 10 ° 10 Q 10
(o 1] (12 o) 29) (10) (] (10 0 10)
§ 0 10 0 i0 10 ¢ 10 0 10
) {2} (83 (0} w (0} @ w (-} o
1 0 o o 9 g e 0 0 o
Emmmined. ... ciiciiiiccaieciidaneticnddenabiae =) =) (=) =) (=) (10) (@ (10 (&3] (10)
Within Normal Limies. ... - - - - - - s [ € 0 L]
dilation: lumen; bilatezal ... .............. - < = = = 5 ) 4 0 i
VAGDNA:
Emmminad . cccovacccciacannacansidenasnanidan =) =) =) = =) (10) @ (10 [0} (10)
Within Normal Limies....................i... - - - - - 10 0 10 0 10
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Table 41: Summary Histopathology Data — Recovery

030808 - Pazicalcitel wessus Zesmplas:

Parvaneh Espandiari

4-Heek, 3-Times Weelkly, I=sravescus Toxicity asd Tomicokimesic Study i= Raes witk a l4-Day Recovesy Fesied

M DAL
Removal Reason: Killed Recovery Gzowp 1 Group 2 Srowp 3 Gzoup 4 Greup S Group 1 Gzewp 2 Gzoup 3 Group 4 Growp S
Tesz Azticle Vekicle --— Faricalcitol =— == lar -—-—- Vehicle --- Faricalcitol -—  ---—- Zemplacr ———
Tose (39/kg) Opg/kg lpg/ky 3pg/ky lpg/ky 3pg/ky Opg/ky lwpg/ky 3pg/ks  lpg/ky 3 pa/kg
Number of Animals om Secudy H s s H ] s L 8 S
(L3 03 (L) (1) (£} s (&) (£ [ 18
0 9 5 3 ° H Q s
8 0 8) 10) (1)) 8 (L n ) 8
L} 0 8 2 L] s : H L)
5 ) D)) o) %) s [{3] () ({1 s
3 9 s 2 3 z e s H
s) ()] L] (9 5) (L] ©) (£} (L) (8
L] ] s -] s s -] S 0 L]
8 (1] )] -] (£ 3] t$) (&3] s (53] )
L H L M s s ¢ b ¢ L
) ()] )] (o (4] s w (s) (03] s
s 0 L] Q s s ] H ] S
(L3} 0 (L] 19 % (L3 [-0) (L 0] %
H ? H b H S ¢ g 2 H
t=) - (=) =) =) £ (L (L3 19} (81
- - - - - H} e L) 3 s
(£ w: S &1 ()] =) =) - =) (=)
3 *) S < 3 - - - - -
) () (5 1 (1)) 15 ©) 31} () 18}
L} [} L} [} 1] 8 2 H 0 L}
Table 41: Summary Histopathology Data - Recovery (continued)
030808 - Paricalcitol wersus Zemplar: 4-Feek, 2-Times Beekly, Imtravenous Toxmicity and Toxicokimetic Study in Rats with a 14-Day Recovery Seriod
MALES FEMALES
Removal Reason: Killed Recovery Gzouwp 1 Gzoup 2 Growp 3 Grouwp 4 Gzoup S Gzoup 1 Gzoup 2 Group 3 Group 4 Group 5
Test Axticle Vehicle ~-- Faricalcitel -— ~——-- IZemplar ---—— Vehicle ~-- Paricalcitol -~ ===~ laz —————
Dose (ug/kg) O wg/kg 1 pg/kz 3 wg/kg 1wg/kg 3 wg/kg 0 pg/ky L owg/kg 3 wo/kg 1 wg/kg 3 pa/kg
Number of Animals on Seudy : s 5 [ ] 5 5 5 5 5 5
5 {}) (0} 0 5) s ({3} s (03] s
s Q £ 0 s S 9 s 0 s
3) ()} () o s) s) (1)) s ()] ()]
1 0 H 0 4 5 0 5 0 3
2) ) @ o @ 0 () {d) () (0)
1 0 0 0 o 0 0 0 0 0
1 Q ] 0 0 L] 9 o 0 0
2) {{:H () (o) 1) 10} ({3} 0 (3} {2)
2 0 0 0 1 0 0 5 (-} 2
(3) ) ()] 1] (s) s @ 51 @ (5)
s 0 4 0 H L] 0 s L) 3
()} 1) #8} ()] @ 0 m ) @ (]
9 0 p | 0 9 0 ] 0 0 0
) 10 (83} 0 2) 0 ({2} 10} @) {0}
9 0 1 0 o L] 0 o 0 0
5 ({1} ()] o s ) ()} (s} (] ()]
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) ) s 0 (5) 5) w (5 @ (8)
s 0 L] 0 s L] 0 s 0 L]
) (0 () {0} (3) s} (0] s @ s)
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(5) {H 5 (0) (5) s) (3} 5 (3] (s}
L 0 5 0 L} L] (] 5 0 L
(] L) (&) (2] ()] i3 (1] s ) 5)
5 0 s 0 5 5 ) S 0 S
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Table 41: Summary Histopathology Data — Recovery (continued)

030508 - Paricalcitol wer=us Zsmplar: 4-Week,. 2

Parvaneh Espandiari

imes Weskly, Incrawencus Tomicisy and Tomicokinesiz Study in Bats with a 14-Tay Recowszp Tericd

———————————— MRALE3 —- FEMALES -——-—————————————————
Bemowal Reason: Hilled Becowery Growp 1  Group £ Grouwp 3 Gromp 2 Group 3 Growp 3 Group 5
Test Article Vehicle —— Faricalcitol -— —--- Paricalcitol --—~ --——- b= lar —————
Do== [ug/kg) 0 owmiEy 1 pgiEy 2 wa/ky 1 paikez L owg/kg 3 pgrky 1opgleg 2 polky
Mumber of Animals on Study - 5 3 s 3 £ ) 3 - s
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Table 41: Summary Histopathology Data — Recovery (continued)
Ga0s08 - lcizel vecsus Jemplar: 4-Week, J-Times Weskly, Intrasencus Tonic and Toxicokinesic Svudy in Ravs with a [4-Tay Recovery Feziod
MEIES FEMELES —————
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Test Article Wehicle --- Farical ===== Ismplag -==-=- TVehicle --- Faricaleitel --- ===-= Jemplar =---=s
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Table 41: Summary Histopathology Data — Recovery (continued)
030508 — Pariralcitol vers=us Zemplar: 4-Week, 3-Times Weekly, Intravenous Towicity and Toxicokinetic Study in Rats with a 14-Day Recovery Feriod

------------------------ MATES FEMALES =mmmmmmmmmmmmemeemee
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Table 41: Summary Histopathology Data - Recovery (continued)
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Table 41: Summary Histopathology Data — Recovery (continued)

020508 - Paricalcitol wversus Zsmplar: 4-Weesk, 3-Timzs Weskly, Intravenous T

ty and Toxicokinetic Study in Rats with a l4-Day Recowvery Period

Pemoval Beason: Hilled Recowvery
Test Article

Dose [pg/kg)
Humber of Animals on Study :

T

Vo

SRR XT]
-

Toxicokinetics

o At 1ug/kg/day, for both time points (Day 1&27), the TK data were similar for animals
that were treated with both formulations.

e At 3ug/kg/day, on Day 27, for animals that were treated with the new formulation,
values of C,,.x were lower (2.2X for males and 1.6X for females) and values of T, were
higher (males 3X and females 2X). In addition, based on AUC values for both
compounds, there was no accumulation of Paricalcitol by multiple dosing (Sponsor

Table):
Test Dose Trnax Ty Crnax AUC 5 AUC, .
Day Article Group | (po/ka) Sex {hr) (hr) (ng/mL) | (hr'ng/mL)} | (hr*ng/mL)

Paricalcitol 7 ’ Male 0.250 263 16.2 48 h3.8
Female 0.083 1.49 18.9 259 30.3
) ) Male 0.083 244 487 92.7 133

Paricalcitol 8 3
1 Female 0.083 1.28 531 68.6 T76.6
Zemplar g ’ Male 0.083 2457 153 276 412
Female 0.083 1.59 18.2 236 286

[~
Zemplar 10 3 Male 0.083 2.00 h5.T 904 116
Female 0.083 1.36 62.0 69.6 791
Paricalcitol 7 ’ Male 0.083 313 145 274 485
Female 0.083 2.67 147 221 340
1

Paricalcitol 8 3 Male 0.250 NR 301 69.8 MR
27 Female 0.500 NR 16.2 44 .9 NR
Male 0.083 328 288 28.1 482

Femplar g 1
Female 0.083 1.48 17.3 216 251
Zemplar 10 3 Male 0.083 1.84 67.1 88.8 115
Female 0.250 233 26.3 44 9 65.0

'NR = Not reporfable, due fo poor goodness-of-fit (R°=0.8) for the eliminafion phase.

Dosing Solution Analysis
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According to the Sponsor, “The dosing formulations for both the test article and comparator test
article had been shown to be solutions, and homogeneity testing was not performed. Stability
information for the formulated Paricalcitol was provided to the Study Director for retention in the
study file.”

7 Genetic Toxicology

No genotoxicity studies were submitted

8 Carcinogenicity

No carcinogenicity studies were submitted

9 Reproductive and Developmental Toxicology

No reproductive studies were conducted
9.2 Prenatal and Postnatal Development
11 Integrated Summary and Safety Evaluation

Paricalcitol, a synthetically manufactured analog of calcitriol, is the active form of vitamin D. Its
biological actions are mediated through binding of the vitamin D receptor, which results in the
selective activation of vitamin D responsive pathways. Vitamin D and Paricalcitol have been
shown to reduce parathyroid hormone levels by inhibiting PTH synthesis and secretion.

The Sponsor proposed a new drug application under section 505(b)(2) for the prevention and
treatment of secondary hyperparathyroidism associated with chronic kidney disease Stage 5.
The approval listed drug for this NDA is Zemplar™ (NDA 020819) for the prevention and
treatment of secondary hyperparathyroidism associated with chronic kidney disease Stage 5.
The new formulation is different from the LD in levels of alcohol (35% v/v vs. 20% v/v in
Zemplar), and in inactive ingredient of sorbitol (7% v/v vs. 30% v/v propylene glycol in Zemplar).
The safety profile of the Zemplar has been well established. Therefore, the Sponsor conducted
a 4-week repeat dose toxicity study in rats with a 2-week recovery period to assess the potential
toxicity of the new formulation to the approved Zemplar.

Results of this study showed no mortality, clinical signs, or treatment-related effects on body
weight, food consumption, ophthalmologic parameters, clinical pathology (hematology,
coagulation, serum chemistry, and urine parameters), organ weights, or necropsy findings.

Histopathological findings were noted mostly for the kidney tissues in animals that were treated
at 3ug/kg/day Paricalcitol or Zemplar (tissues from animals treated at 1ug/kg/day were not
evaluated). These findings were minimal, focal or multifocal, unilateral or bilateral calcification in
the proximal tubules. However, these findings are less concerning because of the patient
population not having normal renal function.

TK data were similar for animals that were treated with both compounds at 1ug/kg/day and for
both time points (Day 1 and 27); also, in animals that were treated at 3ug/kg/day on Day 1.
However, on Day 27, treated animals with 3ug/kg/day of the new formulation animals showed
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lower Cax values (2.2X for males and 1.6X for females) and higher T, values (3X males and
2X females). These differences did not affect the potential toxicity of the new formulation.

Findings of this study suggested no significant TK or toxicity profile difference between the new
formulations of Paricalcitol to the approved LD of Zemplar.
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PHARMACOLOGY/TOXICOLOGY FILING CHECKLIST FOR
NDA/BLA or Supplement

NDA Number: 205917

Applicant: Hikma

Stamp Date: 10 June 2013

Pharmaceuticals Co. Ltd

Drug Name: Paricalcitol injection 2 NDA Type: 505(b)(2)

mcg/mL and 5 mcg/mL

Content Parameter

Yes

No

Comment

Is the pharmacology/toxicology section
organized in accord with current
regulations and guidelines for format
and content in a manner to allow
substantive review to begin?

X

The submission is in CTD format.

Is the pharmacology/toxicology section
indexed and paginated in a manner
allowing substantive review to begin?

Is the pharmacology/toxicology section
legible so that substantive review can
begin?

Are all required (*) and requested IND
studies (in accord with 505 b1 and b2
including referenced literature)
completed and submitted
(carcinogenicity, mutagenicity,
teratogenicity, effects on fertility,
juvenile studies, acute and repeat dose
adult animal studies, animal ADME
studies, safety pharmacology, etc)?

Based on the Pre-IND meeting, a 28-day
bridging toxicity study in rats was
conducted to establish “bridge” data
between the Sponsor’s formulation and the
approved Zemplar.

Paricalcitol has been tested in genetic (in
vitro and in vivo) and carcinogenicity
(mice/rats) studies.

If the formulation to be marketed is
different from the formulation used in
the toxicology studies, have studies by
the appropriate route been conducted
with appropriate formulations? (For
other than the oral route, some studies
may be by routes different from the
clinical route intentionally and by desire
of the FDA).

The bridge toxicity study was conducted
with the same formulation and the route of
the administration that are planned to be
marketed.

Does the route of administration used in
the animal studies appear to be the
same as the intended human exposure
route? If not, has the applicant
submitted a rationale to justify the
alternative route?

X

Has the applicant submitted a
statement(s) that all of the pivotal
pharm/tox studies have been performed
in accordance with the GLP regulations
(21 CFR 58) or an explanation for any
significant deviations?

File name: 5 Pharmacology Toxicology Filing Checklist for NDA BLA or Supplement
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PHARMACOLOGY/TOXICOLOGY FILING CHECKLIST FOR
NDA/BLA or Supplement

Content Parameter Yes | No Comment

8 [Has the applicant submitted all special
studies/data requested by the Division [y
during pre-submission discussions?

9 |Are the proposed labeling sections

relative to pharmacology/toxicology There is information regarding the human
appropriate (including human dose dose multiples in mg/m2 in: Drug
multiples expressed in either mg/m2 or Interactions (7), Pregnancy (8.1), and
comparative serum/plasma levels) and Nonclinical Toxicology (13) sections.
in accordance with 201.577

10 |Have any impurity — etc. issues been According to the Sponsor, total impurities
addressed? (New toxicity studies may are not more than ®®%.
not be needed.) X Based on DMF  ®® the total impurities

for paricalcitol are not more than ®®%.

11 |Has the applicant addressed any abuse
potential issues in the submission? X

12 |If this NDA/BLA is to support a Rx to NA
OTC switch, have all relevant studies
been submitted?

IS THE PHARMACOLOGY/TOXICOLOGY SECTION OF THE APPLICATION
FILEABLE? Yes

The original submission contained a 28-day comparative, bridging toxicity study that was
a draft, unaudited report. The sponsor was contacted to request a final, GLP, audited
(QA/QC), and signed report submission prior to the filing deadline (8/9/13). The sponsor
has provided this final report as requested.

There are no potential review issues to be forwarded to the Applicant for the 74-day
letter.

Parvaneh Espandiari, Ph.D
Reviewing Pharmacologist

Karen Davis Bruno, Ph.D
Team Leader/Supervisor
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