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1 Executive Summary

1.1 Introduction

The Sponsor proposed a new drug application (new formulation of Paricalcitol) 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, owned 
by Abbott Laboratories) 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) and inactive ingredient 
(propylene glycol) of the LD; however, it has different level of alcohol (35% v/v vs. 20% v/v in 
Zemplar). The level of alcohol is within Inactive Ingredients Guidance (IIG) 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 LD Zemplar. 

1.2 Brief Discussion of Nonclinical Findings

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

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

Same as the LD (Zemplar)

2 Drug Information
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Observations and Results

Mortality

None 

Clinical Signs

Unremarkable

Body Weights

Unremarkable

Feed Consumption

Unremarkable

Hematology

Unremarkable

Clinical Chemistry

Increased serum levels of calcium (ss at HD in males and at MD in females) and phosphorus 
(ss at HD in both genders) were noted in new paricalcitol formulation treated animals. In the 
comparator treated animals, the serum calcium and phosphorus decreased in males. These 
changes are related to the pharmacological effects of paricalcitol and not noted in the Recovery 
study. 
Tables below were modified from Sponsor’s Tables:
In Males:

In Females: 

Species/Strain: Wistar rats
Number/Sex/Group: 10/sex/group
Age: 8-9 weeks
Weight: Males: ~236g; Females:~176g
Satellite groups: 10/sex/group
Unique study design: Recovery groups= 10/sex/group
Deviation from study protocol: None
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Urinalysis

Unremarkable

Gross Pathology

Unremarkable

Organ Weights

Unremarkable

Histopathology

Adequate Battery: Yes, the histopathological evaluation was performed only for tissues that 
were treated with control or HD (3μg/kg/day of Paricalcitol or Zemplar) groups. 

Peer Review: Yes

Histopathological findings:

Kidneys: At HD, increased mineralization in the cortex was reported only for male rats with both 
formulations as follows: paricalcitol (1/10) and LD (2/10).  In addition, hyperplasia (transitional
epithelium) and pelvis with inflammatory cells (epithelial/subepithelial) were noted only in HD 
treated females with new formulation. However, these findings in the kidneys are less 
concerning because of the subjects not having normal renal function.
Tails: lesions were noted in different treated groups which were related to the method of test 
administration.

The rest of microscopic lesions in different organs were at lower rate and according to the 
Sponsor these changes were considered to be spontaneous or incidental in rats of this age
(Sponsor’s Tables): 
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Dosing Solution Analysis

According to the Sponsor, the results of dose formulation samples collected on days 1 and 28 
for Paricalcitol Injection and comparator were within the range of + 10 % of nominal 
concentration.

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 

11 Integrated Summary and Safety Evaluation

Paricalcitol, a synthetically manufactured  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 same indication. 

The new formulation has the same active ingredient (paricalcitol) and inactive ingredient 
(propylene glycol) as the approved LD; however, it has different level of alcohol (35% v/v vs. 
20% v/v in Zemplar). The level of alcohol is within Inactive Ingredients Guidance (IIG) 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.  In addition, 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 LD.  

In general, results of this study showed no mortality, clinical signs, or treatment-related effects 
on body weight, food consumption, clinical pathology (hematology, coagulation, and urine 
parameters), organ weights, or necropsy findings. Increases (ss) in levels of serum calcium and 
phosphorus (in dose response) were reported in treated animals with the new formulation. 
These changes are related to the pharmacological effects of paricalcitol (hypercalcimes, 
hyperphosphatemia). Histopathological evaluation was performed only for tissues from animals 
that were treated at control or HD groups. In these tissues, calcification was reported only for 
HD treated males for both formulations (paricalcitol: 1/10; LD: 2/10).  In addition, in kidneys, 
hyperplasia (transitional epithelium) and pelvis with inflammatory cells (epithelial/ subepithelial) 
were noted in the HD new formulation treated females. These findings in the kidneys are less 
concerning because of the subjects not having normal renal function.  In tails, histopathological 
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findings (necrosis, inflammation) were reported in all treated animals (including control), which 
related to the method of test administration for tail vein injection. 

TK data was similar in both formulations. The Cmax for the new formulation increased with a 
dose levels in both Day 1 and 28 and was similar in both treated male and female rats. 
However, AUC and t1/2 of paricalcitol were higher in treated males compared to treated females, 
which coordinate to calcification that was reported in males only.

Findings of this study suggested no significant TK or toxicity profile differences between the 
Accord paricalcitol formulation and the approved LD of Zemplar.  
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010908

NDA Number: 207174 Applicant: Accord 
Health Care Inc. 

Stamp Date: 4/01/2014

Drug Name: Paricalcitol Injection; 2 
mcg/mL (1 mL) and 5 mcg/mL (1 
mL and 2 mL)

NDA Type: 505(b)2 Indication:  Prevention/Treatment of secondary 
hyperparathyroidism with CKD Stage 5

Content Parameter Yes No Comment
1 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

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

X
Section 4.2.3. Toxicology

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

X

4 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)?

X

5 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).

X

6 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

7 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?

X

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

X
Requested the bridge tox study between the new 
formulation and LD was submitted. 
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Content Parameter Yes No Comment
9 Are the proposed labeling sections relative 

to pharmacology/toxicology appropriate 
(including human dose multiples expressed 
in either mg/m2 or comparative 
serum/plasma levels) and in accordance 
with 201.57?

X
The proposed labeling is the same as the labeling of the 
LD and data express human dose multiples in mg/m2.

10 Have any impurity – etc. issues been 
addressed?   (New toxicity studies may not 
be needed.)

X Reference to the DMF # 

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

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

NA

IS THE PHARMACOLOGY/TOXICOLOGY SECTION OF THE APPLICATION 
FILEABLE? ____Yes, this application is fileable____

If the NDA/BLA is not fileable from the pharmacology/toxicology perspective, state the reasons 
and provide comments to be sent to the Applicant.

Please identify and list any potential review issues to be forwarded to the Applicant for the 74-
day letter.

Parvaneh Espandiari, Ph.D
Reviewing Pharmacologist Date

Karen Davis-Bruno, Ph.D
Team Leader/Supervisor Date

Reference ID: 3489351

(b) (4)



---------------------------------------------------------------------------------------------------------
This is a representation of an electronic record that was signed
electronically and this page is the manifestation of the electronic
signature.
---------------------------------------------------------------------------------------------------------
/s/
----------------------------------------------------

PARVANEH ESPANDIARI
04/14/2014

KAREN L DAVIS BRUNO
04/15/2014
filing

Reference ID: 3489351




