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previously approved application is for descriptive purposes only and is not relied upon 
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1 Executive Summary 

1.1 Recommendations 

1.1.1 Approvability 

From a nonclinical pharmacology and toxicology standpoint, the application is 
recommended for approval. 
 

1.1.2 Additional Non Clinical Recommendations 

None 
 

1.3.3 Labeling 

Several changes are made to the nonclinical sections of the labeling to be consistent 
with the recent changes to the labeling formatting for nonclinical data, and these 
changes can be found below. 

11 Integrated Summary and Safety Evaluation 

Revision of labeling:  
 
The Sponsor submitted revised labeling in their resubmission dated December 8, 2010, 
based on the FDA recommendations (see PharmTox Labeling Review dated May 3, 
2010 by Grace Lee and FDA’s Facsimile Correspondences to the Sponsor dated May 5 
and 12, 2010). In addition to the previous changes, the Reviewer made further changes 
according to the recent changes to the labeling formatting regarding nonclinical data as 
described below, and the Sponsor incorporated these changes in the recently submitted 
labeling on May 3, 2011, but two changes not in the Sponsor’s version of Section 8.1 for 
chlorpheniramine still need to be incorporated. These changes will be communicated to 
the Sponsor. 
  
Under Section 10,  data were deleted. 
 
Section 13.2 was deleted and the information from this section was incorporated into 
Section 8.1. 
 
Under Section 13.1, two minor changes were made.  
 
Suggested Labeling sent to the Sponsor: 
 

Reference ID: 2944140
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NDA 22-439 was submitted under the 505(b)(2) process for the combination drug product 

Hydrocodone, Chlorpheniramine, and Pseudoephedrine Oral Solution on November 6, 2008. Dr. 

Jean Wu was the nonclinical reviewer for the originally submitted NDA. No nonclinical studies 

were submitted for review for either the individual monoproducts or the combination drug 

product. The sponsor (Cypress Pharmaceuticals, Inc.) relied on the previously approved 

monoproduct NDAs and OTC monograph reviews and labeling for the individual products. 

Reference is made to NDAs 19-111 and 05-213 for hydrocodone bitartrate and to the OTC 

monographs 21 CFR 341.12 and 21 CFR 341.20 for chlorpheniramine maleate and 

pseudoephedrine hydrochloride, respectively, for safety assessments supporting approval of each 

monoproduct. Additionally, the OTC monograph 21 CFR 341.40 recognizes the combination of 

any single monograph oral antitussive drug with any single monograph antihistamine and any 

single monograph nasal decongestant. Due to clinical pharmacology deficiencies, the originally 

submitted NDA was not approved. 

 

On December 10, 2009 Cypress resubmitted their NDA. No new nonclinical information was 

included in this submission. Drs. Grace Lee and Tim Robison reviewed the nonclinical sections 

of the proposed label and updated Sections 8.1, 8.3, 10.1, 13.1, and 13.2 to include nonclinical 

information available from the public literature. I concur with these recommended changes.  

 

As there are no outstanding pharmacology/toxicology issues for this NDA application, the NDA 

is recommended for approval from the nonclinical perspective. 

_____________________________ 

Molly E. Shea, Ph.D. 

Pharmacology/Toxicology Supervisor  
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1 Executive Summary 

1.1 Recommendations 

1.1.1 Approvability 

From a nonclinical pharmacology and toxicology standpoint, the application is 
recommended for approval. 

1.1.2 Additional Non Clinical Recommendations 

None 

1.1.3 Labeling 

Changes were made to the nonclinical sections of the proposed labeling to conform to 
21 CFR Part 201 (April 2009) and the Draft Guidance for Industry “Labeling for Human 
Prescription Drug and Biological Products – Implementing the New Content and Format 
Requirements” (January 2006). The changes included addition of nonclinical findings 
and rearrangement of the text accordingly. The recommended labeling, changes to the 
proposed labeling, and rationale and clarification for these proposed changes can be 
found in the Labeling Review below. 

11 Integrated Summary and Safety Evaluation 

 
Evaluation of labeling:  
 
Changes were made to the nonclinical sections of the proposed labeling to conform to 
21 CFR Part 201 (April 2009) and the Draft Guidance for Industry “Labeling for Human 
Prescription Drug and Biological Products – Implementing the New Content and Format 
Requirements” (January 2006). The changes included addition of nonclinical findings as 
described below and rearrangement of the text accordingly. 
 
Under Sections 8.1 , teratogenic effects of hydrocodone in hamsters (Am J 
Obstet Gynecol 123:705-13, 1975) and results of the reproductive toxicology studies 
using codeine, an opiate related to hydrocodone, in rats, rabbits and mice (which were 
stated in the Codeprex label) were added.  
 
Under Section 8.3, excretion of hydrocodone (Breastfeed Med. 2:10-14, 2007) and 
pseudoephedrine (Br J Clin Pharmacol, 18(6)901-6 1984; Br J Clin Pharmacol, 
56(1):18-24, 2003) into human milk were added. 
 

(b) (4)
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Under Section 13.1, carcinogenicity studies using codeine, an opiate related to 
hydrocodone, in rats and mice (which were stated in the Codeprex label) were added. In 
addition, carcinogenicity studies using ephedrine sulfate, a structurally related drug with 
pharmacological properties similar to pseudoephedrine, in rats and mice (which were 
stated in the Allegra-D label) were added. 
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Review 

Study title:  Mutagenicity Study of  with the Bacterial Reverse 

Mutation Assay  

 

Key study findings:   

The test article,  is not considered to have mutagenic potential under 

the test conditions of this study. 

 

Study no.: 13971 

Volume #, and page #:   Volume B5.1 (page # not indicated except narrative page 1-10) 

Conducting laboratory and location:   

      

      

 

Date of study initiation:     October 13, 2009 

GLP compliance:  The compliance statement indicated the study was conducted in 

compliance with the OECD Principles of GLP 1997. 

QA report:  yes (X) no (  ) 

Drug, lot #, and % purity:  Lot# 1404009 13308179, purity:   

 

Methods 

  

Strains/species/cell line:    

Salmonella typhimurium bacteria TA98, TA100, TA1535 and TA1537; Escherichia coli 

WP2 uvrA; 

 

Doses used in definitive study:   

Two main tests were conducted using the pre-incubation method. 

The following six doses were selected for all strains both with and without metabolic 

activation in both main tests: 156, 313, 625, 1250, 2500 and 5000 µg per plate.  

 

Basis of dose selection:   

The test article  was dissolved at 50 mg/mL DMSO. The test 

article was dissolved and diluted in DMSO to the desired concentrations. The dose 

selection was based on the preliminary test using 7 dose levels (1.2, 4.9, 20, 78, 313, 

1250 and 5000 µg per plate). In the preliminary test, the growth inhibition by the test 

article (ranging17-84%) was observed at 5000 µg per plate in all strains with metabolite 

activation and in all strains except TA1535 without metabolite activation. No 

precipitation was observed on any plates.  

 

Negative controls:   vehicle control, DMSO (dimethyl sulfoxide) 

 

Positive controls:  The following positive controls were used in the study.  

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)
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Taken together all of the data, the reviewer considered that the study was valid.  

 

Study outcome:  In the two main tests, neither an increase in the number of revertant 

colonies (more than twice as many as that of the negative control) nor a dose-related 

response was observed at any doses in any strains with or without metabolic activation. 

 

Based on the results, the test article,  is not considered to have 

mutagenic potential under the test conditions of this study. 

 

(b) (4)
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EXECUTIVE SUMMARY 

 

I. Recommendations 

 

A. Recommendation on approvability: Approval 

 

B. Recommendation for nonclinical studies: None 

 

C. Recommendations on labeling: Labeling review will be completed at a later 

time when a labeling negotiation is needed. 

 

II. Summary of nonclinical findings 

 

A. Brief overview of nonclinical findings 

 

No preclinical pharmacology or toxicology studies were conducted with 

 Oral Solution. The active ingredient, hydrocodone bitartrate, 

was approved as an antitussive in a sustained release resin suspension in 1987 

(NDA 19-111, Tussionex) and in Hycodan Tablet and Syrup in 1943 (NDA 05-

213). It was not included in the OTC monograph process and is available on a 

prescription only basis. It is generally recognized as safe and effective. 

Hydrocodone has been shown to be teratogenic in hamsters when given in doses 

700 times the recommended human dose. The other two active ingredients, 

chlorpheniramine and pseudoephedrine, are recognized OTC monograph drugs 

(21 CFR 341.12 and 21 CFR 341.20). They are generally recognized as safe and 

effective. In studies with chlorpheniramine in which mice were dosed throughout 

pregnancy, an oral dose of 20 mg/kg/day was embryolethal, and postnatal survival 

was decreased when dosing was continued after parturition. Embryolethality was 

also observed when male and female rats were dosed with 10 mg/kg/day prior to 

mating. In 2 year studies in F344/N rats and B6C3F1 mice, chlorpheniramine 

maleate showed no evidence of tumorigenicity when administered 5 days/week at 

oral doses up to 30 to 50 mg/kg/day. In animal studies, pseudoephedrine reduced 

average weight, length, and rate of skeletal ossification in the animal fetus (USP 

Convention. USPDI – Drug Information for the Health Care Professional. 16
th 

edition Volume I, Rockville, MD: U.S. Pharmaceutical Convention, Inc. 1996 

(Plus updates), pg. 2508.).  

 

B. Pharmacologic activity 

 

Hydrocodone bitartrate is a recognized antitussive, with efficacy established in 

DESI Notice #5213, dated June 1, 1982. It is also a controlled prescription opioid. 

The precise mechanism of action of hydrocodone and other opiates is not known. 

However, it is believed to act directly on the cough center.  

 

Chlorpheniramine is an antihistamine drug that also possesses anticholinergic and 

sedative activity. As an H1 receptor antagonist, it antagonizes many of the 

(b) (4)
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pharmacologic actions of histamine. It prevents released histamine from dilating 

capillaries and causing edema of the respiratory mucosa (Mosby’s Drug 

Consult™ 2006). 
 

Pseudoephedrine hydrochloride is an orally active sympathomimetic amine and 

exerts a decongestant action on the nasal mucosa. Pseudoephedrine produces 

peripheral effects similar to those of ephedrine and central effects similar to, but 

less intense than, amphetamines. It has the potential for excitatory side effects 

(Mosby’s Drug Consult™ 2005). Pseudoephedrine is recognized as an effective 

agent for the relief of nasal congestion due to allergic rhinitis, the common cold, 

hay fever, or other upper respiratory allergies, and nasal congestion associated 

with sinusitis (21 CFR 341.80). 

                                                                                                           

C. Nonclinical safety issues relevant to clinical use: None. 
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Generic Name: Hydrocodone bitartrate (HC) 

Chemical name:  

4,5(alpha)-Epoxy-3-methoxy-17-methylmorphinan-6-one tartrate (1:1) hydrate (2:5) 

Molecular formula/MW: C18H21NO3 .C4H6O6 .2 ½ H2O/494.5 

Drug Class: Narcotic analgesic and antitussive 

Related: NDA 19-111 (Tussionex® Suspension), NDA 5-213 (Hycodan® Tablets and 

Syrup), NDA 19-410 (Hycomine Syrup), DMF  

Structure:  

 
 

Generic Name: Chlorpheniramine Maleate (CPM) 

Chemical name:  2-[p-chloro-(alpha)-[2-(dimethylamino)ethyl]benzyl]pyridine maleate 

(1:1) 

Molecular formula/MW: C16H19ClN2 .C4H4O4/390.86 

Drug Class: Antihistamine 

Related: NDA 21-441 (Advil Allergy Sinus, combination of chlorpheniramine maleate 

and pseudephedrine HCl), NDA 19-111 (Tussionex® Suspension, combination of 

hydrocodone polistirex and chlorpheniramine polistirex), NDA 21-369 (Codeprex™, 

combination of chlorpheniramine and codeine), DMF  

Structure:  

 
 

Generic Name: Pseudoephedrine HCl 

Chemical name: Benzenmethanol,-[1-(methylamino)ethyl]-,[S-(R*, R*)]-, hydrochloride 

Molecular formula/MW: C10H15NO·HCl/201.7 

Drug Class: Nasal decongestant 

Related: NDA 21-585 (Mucinex® D, guaifenesin with pseudoephedrine HCl), DMF 

 

Structure: 

(b) (4)

(b) (4)

(b) (4)
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Studies reviewed within this submission:  None 

 

Studies not reviewed within this submission: None 
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2.6.2 PHARMACOLOGY 

 

2.6.2.1 Brief summary 

 Not applicable (N/A) 

 

2.6.2.2 Primary pharmacodynamics   

 N/A  

 

2.6.2.3 Secondary pharmacodynamics 

N/A  

 

2.6.2.4 Safety pharmacology   
 N/A 

 

2.6.2.5  Pharmacodynamic drug interactions   

N/A 

2.6.3 PHARMACOLOGY TABULATED SUMMARY  

N/A  

2.6.4 PHARMACOKINETICS/TOXICOKINETICS 

  

2.6.4.1 Brief summary   

 N/A 

 

2.6.4.2 Methods of Analysis:   

N/A 

 

2.6.4.3 Absorption   

N/A 

 

2.6.4.4 Distribution   

N/A 

 

2.6.4.5 Metabolism   

N/A 

 

2.6.4.6 Excretion   

N/A 

 

2.6.4.7 Pharmacokinetic drug interactions   

N/A 

 

2.6.4.8 Other Pharmacokinetic Studies 

N/A 
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2.6.4.9 Discussion and Conclusions  

N/A 

 

2.6.4.10 Tables and figures to include comparative TK summary   

N/A 

 

2.6.5 PHARMACOKINETICS TABULATED SUMMARY  

N/A 

2.6.6 TOXICOLOGY 

2.6.6.1 Overall toxicology summary   

N/A 

 

2.6.6.2 Single-dose toxicity   

N/A 

 

2.6.6.3 Repeat-dose toxicity   

N/A 
 

2.6.6.4 Genetic toxicology   
N/A 

 

2.6.6.5 Carcinogenicity   

N/A 

 

2.6.6.6 Reproductive and developmental toxicology   
N/A 

 

2.6.6.7 Local tolerance   
N/A 

 

2.6.6.8 Special toxicology studies   
N/A 

 

2.6.6.9 Discussion and Conclusions  

N/A 

 

2.6.6.10 Tables and Figures  

N/A 

2.6.7 TOXICOLOGY TABULATED SUMMARY  

N/A 
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OVERALL CONCLUSIONS AND RECOMMENDATIONS 

 

Conclusion: 

Hydrocodone, Chlorpheniramine and Pseudoephedrine Oral Solution (Rx Only) contains 

hydrocodone bitartrate, chlorpheniramine maleate and pseudoephedrine hydrochloride in 

a 5-mL oral solution. This combination drug product is proposed as a prescription 

product. The application is submitted under the 505(b)(2) process. No preclinical 

pharmacology and toxicology studies were conducted with Hydrocodone, 

Chlorpheniramine and Pseudoephedrine Oral Solution. Each active ingredient is widely 

used in the US and is generally recognized as safe and effective.   

 

Hydrocodone is a semisynthetic narcotic antitussive and analgesic with multiple actions 

qualitatively similar to those of codeine. The precise mechanism of action of 

hydrocodone and other opiates is not known; however, hydrocodone is believed to act 

directly on the cough center. Hydrocodone bitartrate is a recognized antitussive, with 

efficacy established in Drug Efficacy Study Implementation (DESI) Notice 5213, dated 

June 1, 1982. Hydrocodone bitartrate is not included in any OTC monograph and is 

available on a prescription (Rx only) basis. Currently, there are several approved 

formulations containing hydrocodone including Hycodan® (NDA 05-213, 1943) and 

Tussionex® (NDA 19-111, 1987).  Hydrocodone has been shown to be teratogenic in 

hamsters when given in doses 700 times the recommended human dose (Label of 

Tussionex® Extended Release Suspension, Rev. 01/2008 1E). The maximum human 

dose of hydrocodone in Tussionex® is 10 mg q12h, equivalent to 20 mg hydrocodone per 

day. In excessive doses, hydrocodone, like other opium derivatives, will depress 

respiration. Hydrocodone can produce miosis, euphoria, and physical and psychological 

dependence. The approved dose in Hycodan® is shown in the table below. 

 

Pseudoephedrine hydrochloride is an orally active sympathomimetic amine and exerts a 

decongestant action on the nasal mucosa. Pseudoephedrine produces peripheral effects 

similar to those of ephedrine and central effects similar to, but less intense than, 

amphetamines. It has the potential for excitatory side effects (Mosby’s Drug Consult™ 

2005). Pseudoephedrine is recognized as an effective agent for the relief of nasal 

congestion due to allergic rhinitis, the common cold, hay fever, or other upper respiratory 

allergies, and nasal congestion associated with sinusitis (21 CFR 341.80). In animal 

studies, pseudoephedrine reduced average weight, length, and rate of skeletal ossification 

in the animal fetus (USP Convention. USPDI – Drug Information for the Health Care 

Professional. 16
th 

edition Volume I, Rockville, MD: U.S. Pharmaceutical Convention, 

Inc. 1996 (Plus updates), pg. 2508.). The monograph recommended dose (21 CFR 

341.80) is listed in the table below. 

Chlorpheniramine is an antihistamine drug (H1 receptor antagonist) that also possesses 

anticholinergic and sedative activity. It prevents released histamine from dilating 

capillaries and causing edema of the respiratory mucosa (Mosby’s Drug Consult™ 2006). 

The monograph recommended dose (21 CFR 341.72) is listed in the table below.  
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Chlorpheniramine combined with antitussive agents were approved in Tussionex® 

(Chlorpheniramine with Hydrocodone) and Codeprex™ Pennkinetic® Extended-Release 

Suspension (Chlorpheniramine and Codeine). Codeprex™ was approved on June 21, 

2004 and withdrawn by the sponsor on February 21, 2007 (without a specified safety 

reason). The maximum human dose of chlorpheniramine in Codeprex™ was 8 mg q12 h, 

equivalent to 16 mg per day (Label of Codeprex™ 6/2004). According to the Label of 

Codeprex™ (6/2004), chlorpheniramine with oral doses up to approximately 20 and 25 

times the maximum recommended daily dose for adults on a mg/m
2
 basis produced no 

adverse developmental effects in pregnant rats and rabbits, respectively.  However, when 

mice were dosed throughout pregnancy, an oral dose of 20 mg/kg/day was embryolethal, 

and postnatal survival was decreased when dosing was continued after parturition. 

Embryolethality was also observed when male and female rats were dosed with 

10 mg/kg/day (approximately 5 times the maximum recommended daily dose for adults 

on a mg/m
2
 basis) prior to mating.  In rats and rabbits, oral doses of chlorpheniramine 

maleate up to approximately 20 to 25 times the human dose on a mg/m
2
 basis, 

respectively, did not impair fertility.  

The National Toxicology Program (NTP) studies with chlorpheniramine maleate were 

reported in Technical Report No. TR-317 (September 1986) entitled with “Toxicology 

and Carcinogenesis Studies of Chlorpheniramine Maleate (CAS No. 113-92-8) in F344/N 

Rats and B6C3F1 Mice (Gavage Studies).” The report concluded that there was no 

evidence of carcinogenicity for F344/N rats or B6C3F1 mice of either sex administered 

chlorpheniramine maleate in deionized water, 5 days per week for 2 years at oral doses 

up to 30-60 mg/kg or 25- 50 mg/kg/day. However, due to high mortality in high dose 

female rats and high dose male mice, the sensitivity of these groups to detect a 

carcinogenic response was reduced. In the introduction section, this report also 

summarized that chlorpheniramine maleate was not mutagenic in bacteria (salmonella 

typhimurium) in the presence or absence of metabolic activation, and was negative in the 

L5178Y mouse lymphoma forward mutation assay at the TK locus. Chlorpheniramine 

induced a weak but reproducible increase in sister-chromatid exchanges in the absence of 

metabolic activation which was not observed in the presence of metabolic activation. In 

the CHO cells, an increase in chromosomal aberration was not observed in the absence of 

metabolic activation but was present in the presence of metabolic activation at the highest 

dose which was toxic or nearly toxic (no details provided).  

Oral LD50 values for chlorpheniramine maleate were 130, 306, and 198 mg/kg in mice, 

rats, and guinea pigs, respectively (NTP Chemical Repository, Catalog ID No. 000676). 

Doses recommended in 

Monographs/approved products 

Adults and children 12 

years of age and over 

Children 6 to12 

years of age 

q 4-6 hr. 5 mg  2.5 mg  Hydrocodone  

(in Hycodan®) NTE in 24 hr. 30 mg 15 mg 

q 4-6 hr. 60 mg 30 mg Pseudoephedrine 

 NTE in 24 hr. 240 mg 120 mg 

q 4-6 hr. 4 mg  2 mg Chlorpheniramine 

 NTE in 24 hr. 24 mg 12 mg 
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substance, and was not considered acceptable. Based on an updated discussion regarding 

in vitro assays required to qualify the potential genotoxic impurities, Dr. David Jacobson-

Kram, Associate Director of Pharmacology Toxicology (OND CDER), indicated that one 

bacterial reverse mutation assay would be sufficient in the Pharmacology and Toxicology 

Coordinating Committee (PTCC) monthly meeting on May 21, 2009 (conveyed by Dr. 

Molly Shea who attended the PTCC meeting). In the email followed on May 22, 2009, 

Dr. David Jacobson-Kram confirmed that a bacterial reverse mutation assay only was 

considered sufficient to qualify the identified impurity in this case. Therefore, the sponsor 

should be requested to reduce the level of  to NMT /day, or conduct a 

bacterial reverse mutation assay to qualify the proposed specification.  A computational 

toxicology service for genotoxicity endpoints evaluation of this impurity is being 

requested for additional information.    

 

Recommendation:   

 is identified as a potential structural alert for genotoxicity. The sponsor 

should be requested to reduce the level of  to NMT /day, or conduct a 

bacterial reverse mutation assay to qualify the proposed specification. 

 

Convey the following information to the sponsor. 

 

Draft letter to the sponsor: 

 

 in one of the drug substances, Chlorpheniramine 

Maleate, is identified as a potential structural alert for genotoxicity. Reduce the level of 

 NMT day, or conduct a bacterial reverse mutation assay to qualify 

the proposed specification.  

 

 

Signatures (optional):    

  

Reviewer Signature  ___________________________________ 

 

Supervisor Signature_____________________________ Concurrence  Yes ___  No ___   
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