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1 Recommendations/Risk Benefit Assessment

1.1 Recommendation on Regulatory Action

This application is approvable from a clinical perspective once outstanding issues from 
the other review disciplines have been resolved. 

1.2 Risk Benefit Assessment

The information submitted in this application support the safety and efficacy of this
505(b)(2) product as described in the revised package insert. 

1.3 Recommendations for Postmarket Risk Evaluation and Mitigation Strategies

None

1.4 Recommendations for Postmarket Requirements and Commitments

None

2 Introduction and Regulatory Background
Paricalcitol is a synthetically manufactured metabolically active form of vitamin D 
indicated for the prevention and treatment of secondary hyperparathyroidism in patients 
with chronic kidney disease (CKD).  Paricalcitol is currently available in the US, as the 
active ingredient in Zemplar® injectable, in 1 and 2mL single dose Fliptop vials 
containing 2 or 5mcg/mL solution. In this application, Accord Healthcare Inc. is 
submitting a 505(b)(2) application for another paricalcitol injectable with a novel 
formulation in 1mL single use vials at strengths of 2mcg/ml and 5mcg/mL and in a 2mL 
multiuse vial at the strength of 5mcg/mL. Accord’s, Paricalcitol contains the same active 
ingredient as Zemplar® (paricalcitol) injection, but has different amounts of the solvent 
ethanol.

Table 1 Paricalcitol Formulations
Abbott (Zemplar) Accord (Paricalcitol)

% ethanol v/v 20 35
%propylene glycol 30 30
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4 Significant Efficacy/Safety Issues Related to Other Review 
Disciplines

4.1 Chemistry Manufacturing and Controls

Paricalcitol is a synthetic, biologically active vitamin D2 analog with modifications to the 
side chain (D2) and the A (19-nor) ring. Paricalcitol Injection, will be available as a 
sterile, colorless, solution in 1 or 2mL glass vials sealed with rubber 
stoppers. The 2mcg/mL presentation is supplied as a 1.0 mL single-dose vial. The 
5mcg/mL presentation is supplied as both a 1.0 mL single-dose vial and a 2.0mL 
multiuse vial. The drug product shelf life and stability data had yet to be evaluated and 
the final chemistry review is still pending at the time this review was complete. 

Figure 1 Chemical Structure of Paricalcitol

4.2 Clinical Microbiology

The drug product undergoes .
The microbiology review, determining if the applicant has demonstrated adequate 
controls over the manufacturing process to mitigate the sterility  risks to 
the final drug product for both the single use and multiple use vials, is still pending at the 
time this review was complete.
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4.3 Preclinical Pharmacology/Toxicology

A 4-week intravenous rat toxicity study with a 2-week recovery period comparing 
Accord’s and Abbott’s paricalcitol products was performed to comply with pharm/tox’s 
request for a bridging study. The study was required even though the active ingredients 
in the products are identical, because the formulations are different with respect to the 
amount of ethanol which could potentially affect the efficacy and safety of the new 
product. The pharm/tox review by Drs. Espandiari and Davis-Bruno indicates no 
significant toxicokinetic or toxicity profile difference between the Accord paricalcitol 
formulation and the approved listed drug of Zemplar. As toxicokinetic data and toxicity 
profiles were similar for both compounds, the pharm/tox review found the bridging study 
to be adequate and recommended approval of this product.

4.4 Biopharmaceuticals

Accord Healthcare Inc. has asked for a biowaiver for this intravenous product. It is likely 
that this will be approved as biowavers have been approved for other similar paricalcitol 
intravenous products. However, the results of the biowaiver request are still pending at 
the time this review was complete. 

5 Sources of Clinical Data
No clinical studies were included in this submission. Safety and efficacy were derived 
from literature relating to the currently approved product Zemplar (paricalcitol) Injection. 

6/7 Review of Efficacy and Safety
Preclinical and in vitro studies from the literature have demonstrated that paricalcitol's 
biological actions are mediated through binding to the Vitamin D receptor, which results 
in the selective activation of Vitamin D responsive pathways. Paricalcitol therefore has
been shown to reduce PTH levels by inhibiting PTH synthesis and secretion and so 
should be effective for the treatment of secondary hyperparathyroidism in patients with 
chronic kidney disease. 

The chemistry submission showed the active ingredient, paricalcitol, in the Accord
product is identical to the paricalcitol in the currently approved and marketed Zemplar 
injectable. The pharmtox bridging animal study between Zemplar and the Accord
product did not identify any clinically relevant differences that would affect the safety or 
efficacy of this 505(b)(2) product. Therefore, no clinical trials were required as part of 
this submission.
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However, it was noted that the new formulation has a higher ethanol concentration 
(35%) than the innovator product (20%). Since ethanol could be potentially toxic to cells, 
this medical officer was concerned that the higher concentration of ethanol in the new 
formulation might be potentially toxic to endothelial cells if the product was directly 
injected into a vein or artery. This could be especially problematic if the endothelial 
toxicity affected the patency of the patient’s AV fistula. 

That said, it is possible to mitigate the potential toxicity by injecting the drug product 
directly into an injection port on the dialysis machine during dialysis. Given the flow rate 
in the dialysis machine is around 300mL/min or 5mL/sec a typical 1 mL (5 μg) bolus 
injection, which should take at least one second to deliver, should be adequately diluted 
in the hemodialysis machine tubing as it mixes with 5 mL of blood resulting in an 
ethanol concentration of no greater than 6% before it would gain access to a patient’s 
circulation.  Similar results would be expected for a typical 2 mL dose (10 μg) which 
should take at least 2 seconds to deliver. To avoid this potential toxicity the sponsor has 
agreed to label the product to be injected into a port in the dialysis machine at any time 
during dialysis and not to be injected directly into a vein.

Pediatrics-
The sponsor is seeking a full waiver from the requirement for pediatric studies as the 
new formulation does not include a new active ingredient, new indication, new dosage 
form, new dosing regimen or new route of administration. This medical reviewer agrees 
that such a waiver is appropriate for this new formulation.  

9 Appendices

9.1 Labeling-

The most recent Package Insert submitted by the sponsor was reviewed and found to 
be acceptable but will need to be revised with update stability data. It was patterned 
after the most recent 505(b)(2) approvals for this same product except that it included 
updated language in the pregnancy and lactation section in accordance with the newly 
approved guidance. 
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