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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 (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 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 1μg/kg/day (for both time points of Day 1 and 27)
and at 3μg/kg/day on Day 1. On Day 27, for new formulation, at 3μg/kg/day, Cmax vales were 
lower (~2.2X for males and 1.6X for females) and Tmax 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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Sponsor’s Table:

Observations and Results

Mortality

None 

Clinical Signs

Unremarkable

Body Weights

Unremarkable

Feed Consumption

Unremarkable

Ophthalmoscopy

Unremarkable

ECG

Unremarkable

Hematology

Unremarkable

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

Reference ID: 3467033
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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 3μg/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.  

 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. 

 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; 
unilateral; focal (minimal)

Main 
Recovery 

0/10
0/5

0/10
0/5

2/10
1/5

0/10
0/5

1/10
0/5

0/10
0/5

Basophilia; tubular; cortex; 
unilateral; focal 

Main 
Recovery 

0/10
0/5

1/10
0/5

0/10
0/5

0/10
0/5

0/10
0/5

0/10
0/5

Nephrocalcinosis; proximal 
tubule; unilateral, focal, 

Main 
Recovery 

0/10
0/5

1/10
3/5

0/10
1/5

0/10
0/5

1/10
1/5

1/10
2/5

Nephrocalcinosis; proximal 
tubule; unilateral, multifocal, 

Main 
Recovery 

0/10
0/5

2/10
0/5

2/10
2/5

0/10
0/5

1/10
0/5

1/10
0/5

Nephrocalcinosis; proximal 
tubule; bilateral, multifocal, 

Main 
Recovery 

0/10
0/5

0/10
2/5

1/10
0/5

0/10
0/5

1/10
0/5

0/10
1/5

Mineralization; 
corticomedullary junction;

Main 
Recovery 

0/10
0/5

0/10
0/5

0/10
0/5

0/10
0/5

0/10
1/5

0/10
0/5
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*P=Paricalcitol; **Z=Zemplar (LD); Main Study (n=10); Recovery (n=5)

See Tables below from the Sponsor:

bilateral; multifocal

Thyroid Gland
Cyst(s), embryonic 
remnants; unilateral; focal 

Main 
Recovery 

1/10
0/5

4/10
0/5

2/10
1/5

3/10
0/5

3/10
0/5

2/10
1/5

Cyst(s), embryonic 
remnants; bilateral; multifocal

Main 
Recovery 

0/10
0/5

0/10
0/5

1/10
0/5

0/10
0/5

0/10
1/5

2/10
1/5

Uterus 
Dilation; lumen; 
bilateral/unilateral

Main 
Recovery 

NA NA NA 5/10
2/5

4/10
4/5

1/10
1/5
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Toxicokinetics

 At 1ug/kg/day, for both time points (Day 1&27), the TK data were similar for animals 

that were treated with both formulations. 

 At 3ug/kg/day, on Day 27, for animals that were treated with the new formulation,

values of Cmax were lower (2.2X for males and 1.6X for females) and values of Tmax 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):  

Dosing Solution Analysis

Reference ID: 3467033
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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 3μg/kg/day Paricalcitol or Zemplar (tissues from animals treated at 1μg/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 1μg/kg/day and for 

both time points (Day 1 and 27); also, in animals that were treated at 3μg/kg/day on Day 1. 

However, on Day 27, treated animals with 3μg/kg/day of the new formulation animals showed 
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lower Cmax values (2.2X for males and 1.6X for females) and higher Tmax 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 
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File name: 5_Pharmacology_Toxicology Filing Checklist for NDA_BLA or Supplement 
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NDA Number: 205917 Applicant: Hikma 

Pharmaceuticals Co. Ltd  
Stamp Date: 10 June 2013 

Drug Name: Paricalcitol injection 2 
mcg/mL and 5 mcg/mL 

NDA Type: 505(b)(2)  

  
 

 
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 
  

 

 
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 
 

 
 

 
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.  
  

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 
 

 
 

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

 
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  
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