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for this NDA. Pharmacology toxicology recommends that the Applicant conduct 
several studies as post-marketing requirements (PMR) to fully characterize the toxicity 
of the PEO.

The drug product impurity and degradant specifications for the new formulation are the 
same as the original formulation. The specifications are acceptable from a 
pharmacology/toxicology perspective.

Additionally, the Applicant has submitted labeling changes to Section 13.1 which 
included the description of negative results of an in vivo comet assay with HC in the 
mutagenicity section. This study was submitted as a post-marketing requirement by 
Zogenix and has been reviewed. The study was found to be valid and negative and 
revised wording will be included in the label. 

I concur with the conclusions reached by the pharmacology/toxicology reviewer that 
postmarketing studies are required to fully characterize the toxicity of the PEO in this 
formulation.  These are the same postmarketing requirements for PEO that were approved for 
another recently approved product, Hysingla ER.  There are no outstanding 
pharmacology/toxicology issues that preclude approval.

5.    Clinical Pharmacology

There was no new clinical pharmacology information submitted in support of this application. 

6. Clinical Microbiology 

N/A

7. Clinical/Statistical-Efficacy

There was no new clinical efficacy information submitted in support of this application. 

8. Safety

There was no new clinical safety information submitted in support of this application. 

9. Labeling
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 Recommendation for Postmarketing Risk Management Activities

Zohydro ER will remain in the Extended-Release and Long-Acting Opioid Analgesic REMS, 
and all prior postmarketing study commitments remain.  

 Recommendation for other Postmarketing Study Commitments

The polyethylene oxide used in this formulation is in FDA-approved drug products, but the 
daily dose of the excipient in this product based on the maximum theoretical daily dose is 

 the requirement to submit a 
toxicological risk assessment for the exposure to the possible low molecular weight impurities 
that may occur, taking into consideration the maximum theoretical daily dose for a single 
entity, extended-release hydrocodone analgesic product.  Given the long history of use of the 
excipient and the likelihood that most individuals will not reach the maximum theoretical daily 
dose, more definitive characterization of these impurities was considered acceptable to be 
completed post marketing by requiring the following studies:

2866-1 Analyze the polyethylene oxide (PEO) product employed in Zohydro ER 
(hydrocodone bitartrate) for low molecular weight impurities. Identify and 
quantitate the impurities. Submit a toxicological risk assessment for the 
exposure to the impurities taking into consideration the maximum theoretical 
daily dose of Zohydro ER (hydrocodone bitartrate).

This study will be conducted according to the following schedule:

Final Report Submission: 01/2016

2866-2 Conduct an embryo-fetal development study in the rat model to assess the 
potential impact of polyethylene oxide (PEO) on development.  The study must 
be designed to adequately qualify the safety of the low molecular weight PEO 
components (impurities/degradants) in the PEO used to manufacture Zohydro
ER (hydrocodone bitartrate) when the product is consumed up to the maximum 
theoretical daily dose of Zohydro ER (hydrocodone bitartrate).

This study will be conducted according to the following schedule:

Final Protocol Submission: 05/2016
Study Completion:  11/2016
Final Report Submission: 05/2017

2866-3 Conduct an embryo-fetal development study in the rabbit model to assess the 
potential impact of polyethylene oxide (PEO) on development.  The study must 
be designed to adequately qualify the safety of the low molecular weight PEO 
components (impurities/degradants) in the PEO used to manufacture Zohydro
ER (hydrocodone bitartrate)] when the product is consumed up to the maximum 
theoretical daily dose of Zohydro ER (hydrocodone bitartrate).
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This study will be conducted according to the following schedule:

Final Protocol Submission: 06/2016
Study Completion:  03/2017
Final Report Submission: 09/2017

2866-4 Conduct a pre- and post-natal development study in the rat model to assess the 
potential impact of polyethylene oxide (PEO) on development.  The study must 
be designed to adequately qualify the safety of the low molecular weight PEO 
components (impurities/degradants) in the PEO used to manufacture Zohydro
ER (hydrocodone bitartrate) when the product is consumed up to the maximum 
theoretical daily dose of Zohydro ER (hydrocodone bitartrate).

This study will be conducted according to the following schedule:

Final Protocol Submission: 07/2016
Study Completion:  05/2017
Final Report Submission: 11/2017

                                                
i

Incorrect statements about Zohydro ER included that the strengths were higher than any other opioid.  Based on 
available information about relative oral potency, hydrocodone is approximately similar in potency to oxycodone, 
1.5 to 2-fold as potent as morphine, about one third as potent as oxymorphone, and one third to one quarter as 
potent as hydromorphone.  This information is presented in the following table.  The highest existing strengths of 
extended-release oxycodone on the market is 80 mg, of extended-release morphine is 200 mg, of extended-release 
oxymorphone is 40 mg, and of extended-release hydromorphone is 32 mg.  So not only is the 50 mg dose of 
Zohydro ER not higher than products already on the market at the time of its approval, it was somewhat lower 
than for other opioids, based on these relative potency values.  

  Table Comparison of Doses for ER Opioids
Opioid Approximately 

comparable oral 
doses

Doses comparable to 
120 mg hydrocodone

Maximum marketed 
ER product strength

Dosing Interval 

Morphine 60 mg 180 mg (240 mg)* 200 mg Q8, BID, QD
Hydrocodone 
Hysingla ER
Zohydro ER

45 mg (30 mg)*
120 mg
50 mg

QD
BID

Oxycodone 45 mg (30 mg)* 120 mg 80 mg BID
Oxymorphone 10 mg 25 mg (40 mg)* 40 mg BID
Hydromorphone 12 mg 32 mg (48 mg)* 32 mg QD
*Estimates of relative oral potency differ.  Relative to morphine, oxycodone and hydromorphone may be 1.5- to 
2-fold stronger.  Figures in parentheses represent the values for the 2-fold estimate.

Relative to approved hydrocodone products, currently available combination products with hydrocodone have as 
much as 10 mg per dosage unit, but unlike Zohydro ER which is dosed every 12 hours, hydrocodone combination 
products are labeled for dosing as often as every 4 hours resulting in a substantially larger number of pills being 
dispensed. 
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