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LPCN 1084-12-002: a single-dose, crossover study evaluating relative BA of the ER 
tablet (Lot 100097) compared to the reference IR tablet (Lot 100106)  and food effect 
on ER tablet

LPCN 1084-13-001: a multiple-dose, 2-way crossover study evaluating relative BA of 
the ER tablet (Lot 100097) compared to the reference IR tablet (Lot 100106)  

The bioavailability study submitted by the Applicant has established the bioequivalence of 
each component of their cough/cold combination oral suspension test drug product, codeine
and chlorpheniramine, to each of the respective reference drugs. As such, pending results of 
the inspection of the manufacturing facility, the recommended action for this NDA is approval.
This review will summarize the Division’s assessments of the application, most notably the 
demonstration of bioequivalence between the Applicant’s proposed combination product oral 
solution and each of the individual reference drug products, codeine and chlorpheniramine. 
Summaries will also be provided for applicable discipline-specific sections.

2. Background
This 505(b)(2) application is to market a combination product containing codeine phosphate 
and chlorpheniramine maleate, as an extended release oral tablet containing 54.3 mg codeine 
phosphate representing 40 mg of free codeine base and 8 mg of chlorpheniramine maleate in 
each tablet.  This formulation is being developed to provide patients and clinical practitioners 
with an alternative dose strength and formulation for an extended release cough and cold 
preparation with a twice daily dosing regimen. The Applicant proposed a dosing regimen of 40 
mg codeine (54.3 mg codeine phosphate) and 8 mg chlorpheniramine maleate contained in 1 
ER tablet every 12 hours, with or without food, not to exceed 2 doses (tablets) in 24 hours in 
adults 18 years of age and older. 

The clinical development program in this application comprised of two pivotal relative 
bioavailability/bioequivalence (BA/BE) studies which included comparison of systemic 
exposure of the 2 components in test vs. reference and evaluation of effect of food on the PK 
of the 2 components from the test product. No clinical safety/efficacy studies were conducted.

Codeine is a semi-synthetic opioid analgesic for the relief of mild to moderately severe pain, 
the treatment of diarrhea, and for the symptomatic relief of nonproductive cough, alone or in 
combination with other antitussives or expectorants. Codeine and other related opioids act by 
depressing the cough reflex by a direct central action on the cough center in the medulla. 
Chlorpheniramine is a propylamine derivative antihistamine of the alkylamine class that 
possesses anticholinergic and sedative activity.

Codeine and chlorpheniramine maleate are OTC monograph listed drugs. Codeine is listed as 
an antitussive active ingredient in 21 CFR 341.14 and chlorpheniramine maleate is listed as 
antihistamine in 21 CFR 341.12. The recommended dose of codeine is 10 to 20 mg every 4 to 
6 hours, not to exceed 120 mg in 24 hours [(21 CFR 341.74(d)(1)(ii)) and the recommended 
dose of chlorpheniramine maleate is 4 mg every 4 to 6 hours, not to exceed 24 mg in 24 hours 
(21 CFR 341.72(d)(3)].
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8. Safety
The safety of the product is based on establishing bioequivalence of the proposed product to 
the approved reference products. In addition, the Applicant provided a Summary of Clinical 
Safety which referenced the monograph and included a literature survey and a summary of the
safety data from the clinical pharmacology studies. The submitted data did not reveal any new 
safety signals.

9. Advisory Committee Meeting
An advisory committee meeting is not necessary for this application. The two active 
ingredients present in this product are well known as individual drug substances, and as 
previously discussed, based on the current monograph and the Agency’s prior precedent, the 
combination of products of these classes are accepted for the proposed indications.

10. Pediatrics
During the drug development period under IND 106992, the Applicant was advised that their 
proposed product would trigger PREA and they submitted an initial Pediatric study plan on 
May 11, 2014 which was inadequate. After subsequent communication with the Applicant, an 
agreed pediatric study plan included the conduct of PK and safety studies similar to what the 
Agency required for the currently marketed hydrocodone-containing cough cold products. A 
waiver was given for studies in pediatric patients under 6 years of age and a deferral for the PK 
and safety studies in patients 6 to 17 years of age. The agreed pediatric study plan and 
timelines were discussed at the Pediatric Review Committee (PeRC) meeting on May 27, 
2015, at which time PeRC members agreed with the plan. It should be noted that the pediatric 
study plan is being implemented at a time when there is ongoing discussion regarding changes 
to codeine labels regarding respiratory depression and death that have occurred in children 
who received codeine following tonsillectomy and/or adenoidectomy and had evidence of 
being ultra-rapid metabolizers of codeine. In light of these discussions, the requirements for 
conducting studies of codeine to relieve cough in pediatric patients as well as the use of 
codeine in pediatric patients in general may change in the future.

11. Other Relevant Regulatory Issues
Inspections
The Office of Scientific Investigation (DSI) and Division of Bioequivalence conducted 
inspections of the clinical study site and analytical laboratory testing site and found no 
abnormalities that would call into question the clinical or analytical data.

Compliance with Good Clinical Practices
The clinical pharmacology study in this application was conducted in accordance with Good 
Clinical Practices, and in particular with the requirements of 21 CFR Part 314.50(3)(i).  The 
Applicant certified that the clinical contractor conducted the study in compliance with 
Institutional Review Board regulations and with Informed Consent Regulations.

Financial Disclosures
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The Applicant certified that there was no financial arrangement with the clinical investigator 
whereby the value of the compensation to the investigator could be affected by the outcome of 
the study as defined in 21 CFR 54.2(a). The clinical investigator certified that he was not a 
recipient of significant payments defined in 21 CFR 54.2(f).

12. Labeling
Proprietary Name
At the time of this review, a proposed trade name has not been agreed upon by the Office of 
Prescription Drug Promotion (OPDP).

Physician Labeling
The Applicant submitted a label in Physician’s Labeling Rule (PLR) format which contained 
the require boxed warning to describe the risk of respiratory depression and death that have 
occurred in children who received codeine following tonsillectomy and/or adenoidectomy and 
had evidence of being ultra-rapid codeine metabolizers. The label is currently being finalized 
with an emphasis on ensuring consistency with the labeling of the recently approved Codeine 
and Chlorpheniramine ER Suspension, Tuzistra and other opioid-containing cough and cold 
products.

Carton and Immediate Container Labels
The carton was reviewed by the various disciplines including DMEPA and changes made for 
clarity and to improve readability.

Patient Labeling and Medication Guide
There was no separate medication guide or patient information sheet submitted by the 
Applicant for this product. Discussion is continuing whether a medication guide will be 
required if no separate patient information sheet is voluntarily submitted.

13. Recommendations/Risk Benefit Assessment

! Recommended Regulatory Action

The Applicant submitted reports of their clinical pharmacology program which has established 
the bioequivalence of their proposed product to the individual reference products. In 
establishing bioequivalence, the program is able to rely on previous Agency determinations of 
the safety and efficacy of codeine phosphate and chlorpheniramine in the proposed
combination product for symptomatic relief of cough and respiratory tract congestion 
associated with common cold when administered to adults 18 years of age and older at a dose 
of 40 mg/chlorpheniramine maleate 8 mg ER tablet every 12 hours by mouth. Therefore, the 
recommendation is for Approval for the adult population. 

! Risk Benefit Assessment
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The overall risk and benefit assessment of the proposed codeine and chlorpheniramine
combination product, based on establishing bioequivalence to the individual reference 
products does not suggest an unfavorable risk benefit for these individual ingredients for the 
adult (18 years and older) population.

! Recommendation for Postmarketing Risk Management Activities
None

! Recommendation for other Postmarketing Study Commitments

PREA-Required Studies

! Conduct a single-dose pharmacokinetic study whose primary objective is to identify 
the dose(s) of Codeine Phosphate and Chlorpheniramine Maleate ER tablet that results 
in exposures of codeine and chlorpheniramine in children (6 to 11 years) and 
adolescents (12 to 17 years) that are similar to the exposures seen in adults at the 
recommended dose. The population eligible for enrollment should be otherwise healthy 
children and adolescents with cough/cold symptoms for whom a combination product 
that includes an opioid antitussive would be an appropriate symptomatic treatment.

Final Protocol Submission: July 2015
Study Completion: January 2017
Final Report Submission: October 2017

! Conduct an open-label, multi-dose safety and tolerability study in children (aged 6 to 
11) and adolescents (aged 12 to 17 years). The population eligible for the study would 
be children and adolescents with cough/cold symptoms for whom a combination 
product that includes an opioid antitussive would be an appropriate symptomatic 
treatment. The study will enroll a total of approximately 400 children aged 6 to 17 
inclusive in two cohorts (6-11years, 12 to 17 years). The dose used in this study will be 
based upon the results of the pharmacokinetic study in children ages 6 to 17 years.

Final Protocol Submission: June 2018
Study Completion: December 2020
Final Report Submission: July 2021
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