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Since FDA determined that hydrocodone bitartrate is a new drug, manufacturers must have an 
approved application before marketing any drug product that contains hydrocodone bitartrate, 
or any other salt or ester of hydrocodone.  In June 2006, the Agency published a final guidance 
for FDA staff and Industry:  Marketed Unapproved Drugs- Compliance Policy Guide in which 
the Agency outlined its plan to address marketed new drugs without NDAs or ANDAs.  The 
compliance policy guide describes how the Agency intends to exercise enforcement discretion 
with regard to drugs marketed in the United States that do not have the required FDA approval 
for marketing. To this end, FDA published a Federal Register (FR) notice of its intention to 
take enforcement action against illegally marketed drug products containing hydrocodone on 
October 1, 2007 [Docket No. 2007N-0353].  Manufacturers who wish to market a drug 
containing hydrocodone must obtain FDA approval of a new drug application (NDA) or an 
abbreviated new drug application (ANDA).  According to the FR notice, the manufacturing of 
unapproved hydrocodone-containing products was to cease by December 31, 2007, and 
shipment of currently marketed and listed unapproved hydrocodone-containing products was 
to halt by March 31, 2008.

The application is for a combination product containing hydrocodone bitartrate (HC), and 
pseudoephedrine hydrochloride (PSE), as an immediate release oral solution containing 5 mg, 
and 60 mg of HC and PSE, per 5 mL respectively.  Pseudoephedrine is a sympathomimetic 
amine used for nasal decongestion.  Pseudoephedrine is listed in the OTC monograph.   

Since HC is not a monograph product, clinical studies would  normally be  required to support 
a combination product containing hydrocodone and other active ingredients in order to 
demonstrate the contribution of each component to the combination product as required by 
regulation  (21CFR 300.50).  However, because of the prior regulatory precedent of approving 
Tussionex Pennkinetic® (the combination of hydrocodone and chlorpheniramine) with only 
clinical pharmacology data, combination products containing hydrocodone and other 
monograph active ingredients that are permitted monograph combinations can be developed 
using only a clinical pharmacology program. Therefore, clinical efficacy and safety studies 
may not be necessary to support this combination product provided that the applicant conducts 
a satisfactory clinical pharmacology program.   

The initial clinical pharmacology studies for this application were conducted using Hycodan® 
(Endo Pharmaceuticals) as the reference for hydrocodone. Subsequent to the completion and 
submission of the initial clinical pharmacology studies, the manufacturer of Hycodan 
discontinued marketing Hycodan [Tablets on Jan 4, 2008 and Oral Solution on May 14, 2008]. 
However, the discontinuation was not for reasons of safety or efficacy. The Orange Book now 
lists the hydrocodone product from Hi Tech Pharma (ANDA 040613) as the RLD for 
hydrocodone bitartrate syrup, and this RLD was used in subsequent clinical pharmacology 
studies for comparative purposes. The other individual active ingredient, PSE, is a monograph 
product. Since the dose and dosing frequency proposed for PSE is consistent with the 
monograph, we can rely on the monograph to make an assessment of efficacy and safety of 
PSE.

The clinical pharmacology program for this NDA is the same clinical pharmacology program 
that supports NDA 22439 for the triple combination product (i.e. contains hydrocodone, 
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chlorpheniramine, and pseudoephedrine). Since the two formulations proposed for marketing 
are exactly the same, except that one product contains chlorpheniramine (NDA 22439) and the 
other does not (NDA 22442), it is acceptable to use the same clinical pharmacology program 
to support both NDAs.   

3. CMC  

This NDA is for an aqueous oral solution containing hydrocodone bitartrate (HC) 5 mg and 
pseudoephedrine hydrochloride (PSE) 60 mg, per 5 mL. Inactive ingredients (excipients) 
include citric acid, sodium citrate, sodium saccharin, sucrose, glycerin, propylene glycol, and 
methylparaben and propylparaben  The product is grape flavor and will be 
available in 16 oz white HDPE bottles as commercial product and  bottles as physicians’ 
samples. The two active substances are USP ingredients that have been previously assessed to 
support other NDA applications in the past.

There are no outstanding CMC issues regarding the drug substance or drug product that will 
affect approvability. All inspections sites are acceptable and the stability data support a 24 
month expiry. 

4. Nonclinical Pharmacology/Toxicology 
No new non-clinical pharmacology/toxicology studies were required or performed for this 
application.  

5. Clinical Pharmacology/Biopharmaceutics  

The applicant conducted one clinical pharmacology study (Study 11058503) under NDA 
22439 in 112 adult healthy volunteers to evaluate the rate and extent of exposure of 
hydrocodone bitartrate (HC), chlorpheniramine maleate (CPM), and pseudoephedrine 
hydrochloride (PSE) compared to the reference product hydrocodone bitartrate syrup (Hi-Tech 
Pharma). This was an open-label, single-dose, randomized, four period cross-over study under 
fasted conditions.  The results showed that each of the three active ingredients in the 
formulation (Zutripro) was bioequivalent to the reference.  The table below summarizes these 
results (data for chlorpheniramine not shown) (data source; Clinical study report page 36  
41).

Table 1: Summary statistics on bioequivalence of hydrocondone and pseudoephedrine 
following single dose administration of 5 mL Zutripro (TEST) and individual reference 

products: Study 11058503 
Results for Hydrocodone ( n  98) 

Parameter TEST Hydrocodone 
reference

Ratio of Test/reference (90% 
CI)

AUC0  t (pg.h/mL) 67540.16 69723.40 0.9687 (0.95, 0.99) 

AUC0 ∞ (pg.h/mL) 69747.27 72063.25 0.9679 (0.94, 0.99) 
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been on the market for over 20 years and no safety concern has been raised regarding an 
increase in the abuse potential with this product.  However, the regulatory panel noted that a 
post-marketing signal with these new products could trigger the need for abuse potential 
studies in the future.  

In follow up discussions between Dr. Michael Klein, Director of the CSS, and the DPARP 
team during the first review cycle, Dr. Klein agreed that signals of abuse, misuse, overdose 
and addiction that may arise from post-marketing surveillance could trigger the need to 
conduct dedicated abuse potential studies post approval; however these studies were not 
necessary prior to approval. 

10. Pediatrics 
Cypress’ original proposal was for  and a waiver 
of studies in children less than 6 years of age because of the risk of fatal respiratory depression 
associated with hydrocodone in children less than 6 years of age.    Because of this safety 
concern, a waiver for pediatric assessment in children 0 to 5 years of age is appropriate and 
will be granted. Although hydrocodone is currently labeled for use in adults and children down 
to 6 years of age, safety concerns regarding dose-related respiratory depression identified over 
the last few years raises the issue of the need to be assured of the most appropriate dose for the 
pediatric (6 to 17 years) population. Dose-related respiratory depression including fatalities 
due to respiratory failure had been reported with the use of hydrocodone in children. Several of 
these cases were associated with overdose, and led to the revised labeling currently in the 
single-ingredient and hydrocodone combination products2.  In view of this dose-related safety 
concern, it is appropriate to require the sponsor to establish the appropriate dose of 
hydrocodone for the pediatric (less than 18 years) population.   

Hydrocodone was approved under DESI review and the dose selection for the pediatric 
population is not based on PK data in children. The dose of PSE in the proposed combination 
product is the same as the dose in the Agency’s approved OTC cough/cold monograph. Since 
the current monograph is still in effect and the proposed doses for the PSE in the combination 
solution  is the same as the monograph doses, the main concern with the combination product 
is regarding the appropriate dose of the hydrocodone for the pediatric population. The need for 
additional PK and safety data for the pediatric 6 to 17 years of age) population was discussed 
with the applicant and at the Agency’s Pediatric Review Committee (PERC) during the second 
review cycle. The PERC agreed with the waiver of studies in children 0  5 years of age and a 
deferral for pediatric assessment in patients 6 to 17 years of age with the recommendation to 
incorporate efficacy assessments and population PK in the proposed safety study. 

                                                
2 The use of HYCODAN is not recommended for use in children less than 6 years of age because of the risk of 
fatal respiratory depression (see ADVERSE REACTIONS –Respiratory Depression). HYCODAN produces 
dose-related respiratory depression by directly acting on brain stem respiratory centers: Hycodan® label [Endo 
Pharmaceuticals; August 28, 2008] 
The use of Tussionex Pennkinetic Extended-Release Suspension is contraindicated in children les than 6 years of 
age due to the risk of fatal respiratory depression: Tussionex® label [UCB, Inc. 01/2008] 
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11. Other Relevant Regulatory Issues 

Data Quality, Integrity, and Financial Disclosure 
There are no outstanding Division of Scientific Investigation (DSI) issues with this 
application.  The DSI conducted an audit for both the clinical study and the bioanalytic sites. 
Some irregularities were found to which the Applicant provided an acceptable response, and 
the DSI has concluded that the data from study 11058503 can be used to support the NDA. 
There is no data integrity, study conduct, or financial disclosure issues with the application. 

12. Labeling  
Proprietary name 

The proposed proprietary name REZIRA has been reviewed by the Division of Medication 
Error Prevention and Analysis (DMEPA) and found to be acceptable.

Physician labeling 
The applicant submitted a label in the Physician’s Labeling Rule Format. The label was 
extensively reviewed in the second review cycle. The applicant submitted labeling in this 
complete response incorporating all the Division’s labeling recommendations. There are no 
outstanding labeling issues.

Carton and Immediate Container Labels 
The carton and immediate container labels were reviewed in consultation with DMEPA and 
DDMAC and there are no outstanding issues. 

Patient Labeling and Medication Guide 
There is no separate patient labeling and medication guide for this product 

13. Action and Risk Benefit Assessment  
Regulatory action  

The submitted data from the clinical pharmacology study has established the bioequivalence of 
Rezira to the individual reference products.  In establishing bioequivalence, the Agency is able 
to rely on previous determinations of efficacy and safety of hydrocodone bitartrate, and 
pseudoephedrine hydrochloride for the proposed indications for relief of cough/cold symptoms 
and upper respiratory allergies. The regulatory action for the application is approval. 
The wording of the indications has been revised to more accurately reflect the contribution of 
the individual ingredients in the combination product.  

The applicant’s initially proposed indications were: 

The revised indication states: 
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Relief of cough and nasal congestion associated with common cold  

Risk Benefit Assessment 
The overall risk and benefit assessment of the individual ingredients hydrocodone, and 
pseudoephedrine does not suggest an unfavorable risk benefit for these individual ingredients.

Postmarketing Risk Management Activities 
Hydrocodone is a controlled substance known to have a certain level of abuse potential. The 
combination product as proposed will be labeled as a Schedule III narcotic. At this time, the 
abuse potential can be managed by appropriate labeling and routine post-marketing 
surveillance. 

 Postmarketing Study Commitments/Requirements 
Because of the safety concerns for the pediatric population, Cypress will need to conduct PK 
and safety studies to evaluate the appropriate dose for patients less than 18 years of age. 
Cypress will conduct 2 studies. These 2 studies will address the pediatric assessment for both 
related combination products Zutripro (under NDA 22439) and Rezira (under NDA 22442): A 
PK study to assess the pharmacokinetics of each of the active ingredients in Zutripro (HC, 
CPM, and PSE) in approximately 25  35 children 6 to 17 years of age with symptoms of the 
common cold. The results of this PK study will be used to guide dose selection for the 
combination product to be evaluated in a safety study in children ages 6 to 17 years of age.  
Cypress has agreed to the following post marketing requirements to:  

1)  Conduct a study to assess the pharmacokinetics of each Zutripro drug 
component (hydrocodone, chlorpheniramine, and pseudoephedrine) in 
approximately 25-35 children ages 6-17 years with symptoms of the common 
cold. The results of this study will be used to determine the appropriate dose of the 
combination product to evaluate in a safety study in children ages 6-17 years. 

Final Protocol Submission: September 30, 2011 
Study Completion:    December 31, 2013 
Final Report Submission:  June 30, 2014 

2)  Conduct a study to assess the safety of Zutripro (hydrocodone, 
chlorpheniramine, and pseudoephedrine combination product oral solution) in 
approximately 400-450 children 6-17 years of age with symptoms of the 
common cold. The dose used in this study will be based upon the results of the 
pharmacokinetic study in children ages 6-17 years.  

Final Protocol Submission: September 30, 2014 
Study Completion:    December 31, 2015 
Final Report Submission:  September 30, 2016 
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