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PMR/PMC Development Template

This template should be completed by the PMR/PMC Development Coordinator and included for each
PMR/PMC in the Action Package.

NDA/BLA #
Product Name: Hycofenix

NDA 22279/ Hydrocodone/Guaifenesin/pseudoephedrine

PMR/PMC Description: 1. A single-dose pharmacokinetic study whose primary objective is to 
identify the dose(s) of Hycofenix Oral Solution that results in exposures 
of hydrocodone bitartrate, pseudoephedrine hydrochloride, and 
guaifenesin in children (aged 6 to 11) and adolescents (aged 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.

PMR/PMC Schedule Milestones: Final Protocol Submission: 01/2016

Study/Trial Completion: 07/2017

Final Report Submission: 01/2018

1. During application review, explain why this issue is appropriate for a PMR/PMC instead of a pre-approval 
requirement. Check type below and describe.

Unmet need
Life-threatening condition 
Long-term data needed
Only feasible to conduct post-approval
Prior clinical experience indicates safety
Small subpopulation affected
Theoretical concern
Other

The product will be approved for the adult population.  There are known safety issues of 
hydrocodone in the pediatric population and the lack of adequate PK and safety data to inform 
dosing in the pediatric population. 

2. Describe the particular review issue and the goal of the study/clinical trial. If the study/clinical trial is a 
FDAAA PMR, describe the risk.  If the FDAAA PMR is created post-approval, describe the “new safety 
information.”  

Reference ID: 3752399
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3. If the study/clinical trial is a PMR, check the applicable regulation.
If not a PMR, skip to 4.

- Which regulation?

Accelerated Approval (subpart H/E)
Animal Efficacy Rule
Pediatric Research Equity Act
FDAAA required safety study/clinical trial

- If the PMR is a FDAAA safety study/clinical trial, does it: (check all that apply)

Assess a known serious risk related to the use of the drug?
Assess signals of serious risk related to the use of the drug?
Identify an unexpected serious risk when available data indicate the potential for a serious risk?

- If the PMR is a FDAAA safety study/clinical trial, will it be conducted as:

Analysis of spontaneous postmarketing adverse events?
Do not select the above study/clinical trial type if: such an analysis will not be sufficient to assess 
or identify a serious risk

Analysis using pharmacovigilance system?
Do not select the above study/clinical trial type if: the new pharmacovigilance system that the FDA 
is required to establish under section 505(k)(3) has not yet been established and is thus not sufficient 
to assess this known serious risk, or has been established but is nevertheless not sufficient to assess 
or identify a serious risk

Study: all other investigations, such as investigations in humans that are not clinical trials as defined 
below (e.g., observational epidemiologic studies), animal studies, and laboratory experiments?
Do not select the above study type if: a study will not be sufficient to identify or assess a serious 
risk

Clinical trial: any prospective investigation in which the sponsor or investigator determines the 
method of assigning investigational product or other interventions to one or more human subjects?

4. What type of study or clinical trial is required or agreed upon (describe and check type below)?  If the study 
or trial will be performed in a subpopulation, list here.

Pharmacokinetics of each active component in proposed drug product in children ages 6–17 years 
with symptoms of cough associated with upper and lower respiratory tract congestion.

There are known safety issues of hydrocodone in the pediatric population and the lack of adequate PK and 
safety data to inform dosing in the pediatric population. The results of this study will be used to determine 
the appropriate dose of the proposed drug product to evaluate in a safety study in children ages 6–17 years.
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Required

Observational pharmacoepidemiologic study 
Registry studies
Primary safety study or clinical trial
Pharmacogenetic or pharmacogenomic study or clinical trial if required to further assess safety
Thorough Q-T clinical trial
Nonclinical (animal) safety study (e.g., carcinogenicity, reproductive toxicology)
Nonclinical study (laboratory resistance, receptor affinity, quality study related to safety)
Pharmacokinetic studies or clinical trials

Drug interaction or bioavailability studies or clinical trials
Dosing trials

Continuation of Question 4

Additional data or analysis required for a previously submitted or expected study/clinical trial
(provide explanation)

Meta-analysis or pooled analysis of previous studies/clinical trials
Immunogenicity as a marker of safety
Other (provide explanation)

Agreed upon:

Quality study without a safety endpoint (e.g., manufacturing, stability)
Pharmacoepidemiologic study not related to safe drug use (e.g., natural history of disease, background 
rates of adverse events)
Clinical trials primarily designed to further define efficacy (e.g., in another condition, different disease 
severity, or subgroup) that are NOT required under Subpart H/E
Dose-response study or clinical trial performed for effectiveness
Nonclinical study, not safety-related (specify)

Other

5. Is the PMR/PMC clear, feasible, and appropriate?

Does the study/clinical trial meet criteria for PMRs or PMCs?
Are the objectives clear from the description of the PMR/PMC?
Has the applicant adequately justified the choice of schedule milestone dates?
Has the applicant had sufficient time to review the PMRs/PMCs, ask questions, determine feasibility,
and contribute to the development process?

Check if this form describes a FDAAA PMR that is a randomized controlled clinical trial 

If so, does the clinical trial meet the following criteria?

There is a significant question about the public health risks of an approved drug
There is not enough existing information to assess these risks
Information cannot be gained through a different kind of investigation
The trial will be appropriately designed to answer question about a drug’s efficacy and safety, and
The trial will emphasize risk minimization for participants as the protocol is developed
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PMR/PMC Development Coordinator:
This PMR/PMC has been reviewed for clarity and consistency, and is necessary to further refine the 
safety, efficacy, or optimal use of a drug, or to ensure consistency and reliability of drug quality.

_______________________________________
(signature line for BLAs)
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This is a representation of an electronic record that was signed
electronically and this page is the manifestation of the electronic
signature.
---------------------------------------------------------------------------------------------------------
/s/
----------------------------------------------------

SALLY M SEYMOUR
05/11/2015

Reference ID: 3752399



PMR/PMC Development Template Last Updated 5/11/2015    Page 1 of 4

PMR/PMC Development Template

This template should be completed by the PMR/PMC Development Coordinator and included for each
PMR/PMC in the Action Package.

NDA/BLA #
Product 
Name:Hycofenix

NDA 22279/Hydrocodone/Guaifenesin/pseudoephedrine

PMR/PMC Description: 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.  

PMR/PMC Schedule Milestones: Final Protocol Submission: 07/2019

Study/Trial Completion: 01/2023

Final Report Submission: 07/2023

1. During application review, explain why this issue is appropriate for a PMR/PMC instead of a pre-approval 
requirement. Check type below and describe.

Unmet need
Life-threatening condition 
Long-term data needed
Only feasible to conduct post-approval
Prior clinical experience indicates safety
Small subpopulation affected
Theoretical concern
Other

This product will be approved in the adult population.  There are known safety issues of 
hydrocodone in the pediatric population and the lack of adequate safety data of the proposed drug 
in the pediatric patient’ population ages 6-17. 

2. Describe the particular review issue and the goal of the study/clinical trial. If the study/clinical trial is a 
FDAAA PMR, describe the risk.  If the FDAAA PMR is created post-approval, describe the “new safety 
information.”  
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3. If the study/clinical trial is a PMR, check the applicable regulation.
If not a PMR, skip to 4.

- Which regulation?

Accelerated Approval (subpart H/E)
Animal Efficacy Rule
Pediatric Research Equity Act
FDAAA required safety study/clinical trial

- If the PMR is a FDAAA safety study/clinical trial, does it: (check all that apply)

Assess a known serious risk related to the use of the drug?
Assess signals of serious risk related to the use of the drug?
Identify an unexpected serious risk when available data indicate the potential for a serious risk?

- If the PMR is a FDAAA safety study/clinical trial, will it be conducted as:

Analysis of spontaneous postmarketing adverse events?
Do not select the above study/clinical trial type if: such an analysis will not be sufficient to assess 
or identify a serious risk

Analysis using pharmacovigilance system?
Do not select the above study/clinical trial type if: the new pharmacovigilance system that the FDA 
is required to establish under section 505(k)(3) has not yet been established and is thus not sufficient 
to assess this known serious risk, or has been established but is nevertheless not sufficient to assess 
or identify a serious risk

Study: all other investigations, such as investigations in humans that are not clinical trials as defined 
below (e.g., observational epidemiologic studies), animal studies, and laboratory experiments?
Do not select the above study type if: a study will not be sufficient to identify or assess a serious 
risk

Clinical trial: any prospective investigation in which the sponsor or investigator determines the 
method of assigning investigational product or other interventions to one or more human subjects?

4. What type of study or clinical trial is required or agreed upon (describe and check type below)?  If the study 
or trial will be performed in a subpopulation, list here.

Safety of the proposed drug product in approximately 400 children ages 6–17 years with 
symptoms of cough associated with upper and lower respiratory tract congestion.

There are known safety issues of hydrocodone in the pediatric population and the lack of adequate PK and 
safety data to inform dosing in the pediatric population. The preceding PK study will determine the 
appropriate dose of the proposed drug product to be evaluated in this safety study in children ages 6–17 
years. Safety evaluation will include physical examination, vital signs, ECG, and laboratory tests. The 
adverse event profile of the patient, as recorded by a parent or guardian, will be the primary endpoint. 
Although this study is primarily a safety study, the effectiveness of the proposed drug will be assessed. The 
secondary endpoints will include changes of symptom scores from baseline.

Reference ID: 3752394
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Required

Observational pharmacoepidemiologic study 
Registry studies
Primary safety study or clinical trial
Pharmacogenetic or pharmacogenomic study or clinical trial if required to further assess safety
Thorough Q-T clinical trial
Nonclinical (animal) safety study (e.g., carcinogenicity, reproductive toxicology)
Nonclinical study (laboratory resistance, receptor affinity, quality study related to safety)
Pharmacokinetic studies or clinical trials
Drug interaction or bioavailability studies or clinical trials
Dosing trials

Continuation of Question 4

Additional data or analysis required for a previously submitted or expected study/clinical trial
(provide explanation)

Meta-analysis or pooled analysis of previous studies/clinical trials
Immunogenicity as a marker of safety
Other (provide explanation)

Agreed upon:

Quality study without a safety endpoint (e.g., manufacturing, stability)
Pharmacoepidemiologic study not related to safe drug use (e.g., natural history of disease, background 
rates of adverse events)
Clinical trials primarily designed to further define efficacy (e.g., in another condition, different disease 
severity, or subgroup) that are NOT required under Subpart H/E
Dose-response study or clinical trial performed for effectiveness
Nonclinical study, not safety-related (specify)

Other

5. Is the PMR/PMC clear, feasible, and appropriate?

Does the study/clinical trial meet criteria for PMRs or PMCs?
Are the objectives clear from the description of the PMR/PMC?
Has the applicant adequately justified the choice of schedule milestone dates?
Has the applicant had sufficient time to review the PMRs/PMCs, ask questions, determine feasibility, 
and contribute to the development process?

Check if this form describes a FDAAA PMR that is a randomized controlled clinical trial 

If so, does the clinical trial meet the following criteria?

There is a significant question about the public health risks of an approved drug
There is not enough existing information to assess these risks
Information cannot be gained through a different kind of investigation
The trial will be appropriately designed to answer question about a drug’s efficacy and safety, and
The trial will emphasize risk minimization for participants as the protocol is developed
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PMR/PMC Development Coordinator:
This PMR/PMC has been reviewed for clarity and consistency, and is necessary to further refine the 
safety, efficacy, or optimal use of a drug, or to ensure consistency and reliability of drug quality.

_______________________________________
(signature line for BLAs)
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This is a representation of an electronic record that was signed
electronically and this page is the manifestation of the electronic
signature.
---------------------------------------------------------------------------------------------------------
/s/
----------------------------------------------------

SALLY M SEYMOUR
05/11/2015
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risk information on the proposed container labeling.  We recommend that 
this text be deleted. 
 

• We recommend that the established name be presented in a manner 
consistent with 21 CFR 201.10(g)(2) which requires that the established 
name be at least half the size of the letters comprising the proprietary 
name and have a prominence consistent with the proprietary name in 
terms of type, size, color, and font. 

 
Thank you for your consult.  If you have any questions, please contact Roberta 
Szydlo at (301) 796-5389 or roberta.szydlo@fda.hhs.gov. 
 

Reference ID: 3741718
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LABEL AND LABELING REVIEW

Division of Medication Error Prevention and Analysis (DMEPA) 
Office of Medication Error Prevention and Risk Management (OMEPRM)

Office of Surveillance and Epidemiology (OSE)

Center for Drug Evaluation and Research (CDER)

*** This document contains proprietary information that cannot be released to the public***

Date of This Review: March 13, 2015

Requesting Office or Division: Division of Pulmonary, Allergy, & Rheumatology Products 
(DPARP)

Application Type and Number: NDA 22279

Product Name and Strength: Hycofenix (hydrocodone, pseudoephedrine, guaifenesin) Oral 
Solution 2.5 mg/30 mg/200 mg Per 5 mL

Product Type: Multi-Ingredient

Rx or OTC: Rx

Applicant/Sponsor Name: Mikart, Inc.

Submission Date: February 20, 2015

OSE RCM #: 2015-82

DMEPA Primary Reviewer: Matthew Barlow, RN, BSN

DMEPA Team Leader: Kendra Worthy, PharmD

Reference ID: 3716450
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b.  
 Consider revising the container labels to adequately differentiate the

products to eliminate selection error as they may have the potential to be near 
each other on a shelf in a pharmacy.

Reference ID: 3716450

(b) (4)
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APPENDIX G. LABELS AND LABELING 
G.1 List of Labels and Labeling Reviewed
Using the principles of human factors and Failure Mode and Effects Analysis,1 along with 
postmarket medication error data, we reviewed the following Hycofenix labels and labeling 
submitted by Mikart, Inc. on February 20, 2015.

 Container label

 Full Prescribing Information

                                                     
1 Institute for Healthcare Improvement (IHI).  Failure Modes and Effects Analysis.  Boston. IHI:2004.

Reference ID: 3716450
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Department of Health and Human Services 
Public Health Service 
Food and Drug Administration 
Center for Drug Evaluation and Research 
Office of Surveillance and Epidemiology 

Date: July 30, 2009 

To: Corinne P. Moody 
Science Policy Analyst 
Controlled Substances Staff

Through: Solomon Iyasu, MD, MPH 
Director 
Division of Epidemiology 
Office of Surveillance and Epidemiology 

Laura Governale, PharmD, MBA 
Drug Use Data Analyst Team Leader 
Division of Epidemiology 
Office of Surveillance and Epidemiology 

From: Catherine Dormitzer, PhD, MPH 
Epidemiologist 
Division of Epidemiology 
Office of Surveillance of Epidemiology 

Hina Mehta, PharmD 
Drug Use Data Analyst 
Division  of Epidemiology 
Office of Surveillance and Epidemiology 

Subject: Epidemiological Analysis of Hydrocodone containing Products 

Drug Name(s): hydrocodone containing products 

Submission Number: various 

Application Number:  22-279,  22-439 

OSE RCM #: 2009-1034 

**This document contains proprietary drug use data obtained by FDA under contract. The drug 
use data/information cannot be released to the public/non-FDA personnel without contractor 
approval obtained through the FDA/CDER Office of Surveillance and Epidemiology.** 
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EXECUTIVE SUMMARY 
The Controlled Substances Staff (CSS) is evaluating the abuse of respiratory (cough and 
cold) hydrocodone products that, to date, have been marketed without approval.  In 
support of that evaluation, the Office of Surveillance and Epidemiology (OSE), Division 
of Epidemiology (DEPI) has been requested to evaluate data from the Drug Abuse 
Warning Network (DAWN) as well as prescription utilization data for all hydrocodone 
containing products. 

This analysis uses dispensed prescriptions for hydrocodone containing products using 
SDI, Vector One®: National (VONA) and DAWN, a public health surveillance system 
that examines drug related emergency room visits to conduct its analysis. 

National estimates were provided for emergency department (ED) visits associated with 
hydrocodone containing products stratified into: analgesic products, and respiratory 
products.  Two types of ED visits associated with hydrocodone containing products were 
provided: adverse reaction, and all misuse/abuse (AllMA) were examined. An adverse 
reaction ratio and an “abuse ratio” were calculated by dividing the number of ED visits 
for each event by 10,000 prescriptions.  Lastly, the number of non-medical use ED visits 
per adverse reaction ED visits (i.e. therapeutic use) was calculated to examine reasons 
why patients arrive in the ED, i.e. is it for non-medical or for therapeutic reasons. 

The number of AllMA ED visits (n=245,297) as well adverse reaction ED visits 
(n=182,182) associated with analgesic hydrocodone products is large when compared to 
the total number of ED visits associated with respiratory hydrocodone products, 
(n=10,374).  After adjusting for drug utilization however, these differences attenuate 
somewhat for adverse reaction ED visits (4.1/10,000 prescriptions for analgesic products 
vs. (1.9/10,000 prescriptions for respiratory products) and remain large for AllMA visits 
(5.5/10,000 prescriptions for analgesic products vs. 0.5/10,000 prescriptions for 
respiratory products.) 

Using the limited evidence found in DAWN, the abuse of respiratory hydrocodone 
products appears to be lower than for analgesic hydrocodone products.   Given 
significantly lower rates of drug utilization and evidence that some albeit much lower, 
abuse ratios were found with these products, OSE/DEPI makes the following 
recommendations for additional studies:  

1) Abuse liability studies should be required of the sponsors submitting NDA’s 

2) Conducting these studies post-approval is appropriate 

3) Without more information on the different molecular entities, the studies should 
be conducted on all respiratory hydrocodone containing products  

1 BACKGROUND 

1.1 INTRODUCTION

The Controlled Substances Staff (CSS) is evaluating the abuse of respiratory 
hydrocodone products that, to date, have been marketed without approval.  In support of 
that evaluation, the Office of Surveillance and Epidemiology (OSE), Division of 
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Epidemiology (DEPI) has been requested to provide data from the Drug Abuse Warning 
Network (DAWN) as well as prescription utilization data for all hydrocodone containing 
products grouped as respiratory (cough/cold) and analgesic products for years 2004 
through 2007. 

The rationale for this request was in response to the Regulatory Briefing: Abuse Liability 
Testing for Hydrocodone Combination Products held on June 12, 2009.  CSS was 
consulted on NDAs for hydrocodone cough cold combination products currently under 
review in the Division of Pulmonary and Allergy Products (DPAP). CSS believes that 
abuse potential studies should be performed on the hydrocodone products to support 
labeling and appropriate scheduling.  

This recommendation, however, raised questions regarding whether to require abuse 
potential studies on hydrocodone combination products, and the regulatory briefing was 
conducted to answer the following questions: 

1) Should abuse potential assessment be required for hydrocodone containing 
combination products for cough/cold/allergy indications?  

2) If so, should the abuse potential assessment be required for approval or performed 
post-approval?  

3) Should abuse potential assessment be required for all hydrocodone containing 
combination products for cough/cold/allergy indication or on a case by case basis? 

At the regulatory briefing, it was determined that the sponsors of these products should 
be required to conduct abuse liability studies.  These studies could be conducted post-
approval and that the requirement for abuse potential assessment would be required on a 
case by case basis. 

This analysis focuses on current epidemiological data of non-medical use of hydrocodone 
containing products using data obtained from the Drug Abuse Warning Network 
(DAWN) and drug utilization data obtained from SDI, Vector One®. 

2 METHODS AND MATERIALS 

2.1 DATA AND INFORMATION SOURCES

2.1.1 SDI, Vector One®: National (VONA) 
Proprietary drug use databases licensed by the Agency were used to conduct this analysis.  

We examined total dispensed prescriptions for hydrocodone containing products using 
SDI, Vector One®: National (VONA) (see Appendix 1 for full description) for calendar 
years 2004 through 2007. 

2.2 DRUG ABUSE WARNING NETWORK (DAWN) 
DAWN, administered by the Substance Abuse and Mental Health Services 
Administration (SAMHSA), is an active public health surveillance system that examines 
drug related emergency room visits.  DAWN monitors drug-related visits to hospital 
emergency departments (ED) and provides data on patients treated in hospital emergency 
departments.  Drug-related ED visits are found by retrospective review of medical 
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It is important to note that, in DAWN, national estimates are not provided for all the data 
requested.  If the relative standard error (RSE)1 is greater than 50, national estimates 
cannot be provided because the confidence intervals are too large and there is too much 
imprecision in the estimate.  Estimates were requested by ten-year age bands and for case 
disposition, in many cases, these data were suppressed due to RSE’s greater than 50.  As 
a result, ages of patients as well as case disposition were not analyzed because there were 
too many suppressed estimates.  Likewise, there were numerous missing values for visits 
considered to be NMUP visits so AllMA visits (as well as adverse reaction) were used for 
this analysis. 

2.4 ANALYSIS TECHNIQUES/STEPS 

This analysis utilizes data obtained from the DAWN as well as data on drug utilization 
obtained from SDI Vector One®. 

Two types of ED visits were examined in this analysis to determine reasons why patients 
who use hydrocodone-containing products go to the ED: therapeutic- (adverse reaction) 
or non-medical- (misuse/abuse) related visits or both.  Since the number of emergency 
room visits may be the result of greater drug utilization, i.e. greater drug exposure, drug 
utilization data were incorporated into this analysis.  An “abuse ratio” was calculated by 
dividing the number of ED visits by 10,000 prescriptions.  A similar ratio was computed 
for adverse reactions by dividing the number adverse reaction ED visits by 10,000 
prescriptions.

Lastly, the number of non-medical use ED visits per adverse reaction ED visits (i.e. 
therapeutic use) was calculated to examine the reason why patients arrive in the ED 
primarily i.e. is it non-medical use or is for therapeutic reasons.  There were large 
differences in the number of adverse reactions reported in 2004 compared to other years; 
these differences are likely the result of more training for the medical extractors 
collecting these data after the first year (2004) on the major changes implemented to the 
DAWN database. 

3 RESULTS 
Table 3.1 shows the national estimates of “AllMA” (i.e. all misuse/abuse) ED visits 
associated with analgesic and respiratory hydrocodone containing products as well as 
“abuse ratios’ for each category.  There were 46,924 ED visits  in 2004.  The number 
increased (65%) to 77,560 visits in 2007 for analgesic hydrocodone products.  The 
number of AllMA ED visits associated with respiratory hydrocodone products ranged 
from 389 ED visits in 2004 to 616 ED visits in 2007.  It is important to note, that the RSE 
for the estimates for respiratory combination products in 2004 – 2006 were too large to 
produce confidence intervals and the estimates themselves cannot be regarded as precise 
ones.

                                                     
1 Relative standard error is calculated by dividing the standard error of the estimate by the estimate itself, 
then multiplying that result by 100. Relative standard error is expressed as a percent of the estimate.  
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respiratory products were too large to produce confidence intervals and the estimates 
themselves cannot be regarded as precise ones.   

The adverse reaction ratios, for analgesic hydrocodone products were 2.4 ED visits per 
10,000 prescriptions in 2004 and increased to 4.9 ED visits per 10,000 prescriptions in 
2007 (104%).  For respiratory hydrocodone products, the ratios ranged irregularly over 
the four years from a low of 1.7 in 2005 to a high of 2.2 in 2004 visits per 10,000 
prescriptions.

Table 3.2: National Estimates of Adverse Reaction ED Visits Reported in DAWN 
and Number of Adverse Reaction ED Visits per 10,000 Prescriptions for Analgesic 
and Respiratory Hydrocodone Containing Products -- 2004 - 2007 

Total Adverse Reaction ED 
Visits  

2004+ 2005 2006 2007 

Analgesic and Respiratory 
Products 

26,756 44,221 54,533 64,779 

Confidence Intervals (17,141, 36,370 ) (32,363, 56079 ) (41,806, 67,260) (47,688, 81,869) 
Analgesic combinations 24,670 42,258 52,307 62,948 

Confidence Intervals (16,387, 32,952) (31,040, 53,475) (40,457, 64,156) (46,527, 79,368) 
Respiratory combination** 2,086 1,963 2,226 1,831 

Confidence Intervals ... ... ... ... 
Hydrocodone Prescriptions     

TOTAL Hydrocodone 
Market 

109,738,552 120,091,780 126,492,450 133,228,908 

Analgesic Products 100,322,326 108,207,757 115,680,718 122,929,534 
Respiratory Products 9,416,226 11,884,023 10,811,732 10,299,374 

Adverse Reaction Ratios*     
Both Analgesic and 

Respiratory Products 
2.4 3.7 4.3 4.9

Analgesic Products 2.5 3.9 4.5 5.1
Respiratory Products 2.2 1.7 2.1 1.8

*adverse reaction ratio = number of ED visits/10,000 prescriptions 
… confidence intervals are not provided, if RSE is greater than 50 
** confidence intervals could not be obtained, estimates are considered to be imprecise 
+ difference in the number of adverse reactions reported from 2004 to other years are the result of training of medical extractors 
Source: SDI: Vector One ® National, Extracted 7/09 and Office of Applied Studies, SAMHSA, Drug Abuse Warning Network 

Table 3.3 is a summary the number of non-medical AllMA ED visits per Adverse 
Reaction ED visits for analgesic and respiratory hydrocodone containing products for the 
years 2004 -2007.  Except for 2004, the ratio of AllMA (abuse/misuse) visits per Adverse 
Reaction visits remained relatively constant over time. 

Finally, there were approximately 1.3 NMUP visits per adverse reaction case for 
analgesic hydrocodone products and 0.3 NMUP visits per adverse reaction case for 
respiratory hydrocodone products. 
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Table 3.3: National Estimates of All Medical Abuse (AllMA) and Adverse Reaction 
ED Visits Reported in DAWN and All Non-Medical Use ED Visits per Adverse 
Reaction ED Visits for Analgesic and Respiratory Hydrocodone Containing 
Products -- 2004 -2007 

AllMA ED Visits 2004 2005 2006 2007 
Analgesic and Respiratory Products 46,924 56,037 67,043 77,560 

Analgesic Hydrocodone/combinations 46,535 55,704 66,114 76,945 
ED visits -- Respiratory Hydrocodone /combinations 389 333 929 616

Adverse Reactions ED Visits+

Analgesic and Respiratory Products 26,756 44,221 54,533 64,779 
Analgesic Hydrocodone/combinations 24,670 42,258 52,307 62,948 

ED visits -- Respiratory Hydrocodone /combination** 2,086 1,963 2,226 1,831 
AllMA ED Visits per Adverse Reaction ED Visits 

Analgesic and Respiratory Products 1.8 1.3 1.2 1.2
Analgesic Hydrocodone/combinations 1.9 1.3 1.3 1.2

ED visits -- Respiratory Hydrocodone /combination** 0.2 0.2 0.4 0.3
*adverse reaction ratio = number of ED visits/10,000 prescriptions 
+ difference in the number of adverse reactions reported from 2004 to other years are the result of training of ED reporters 
Source: SDI: Vector One ® National, Extracted 7/09 and Office of Applied Studies, SAMHSA, Drug Abuse Warning Network 

4 DISCUSSION 
As can be seen in Table 1, the number of AllMA ED visits and adverse reaction ED visits 
associated with analgesic hydrocodone products is large compared to the number of ED 
visits associated with respiratory hydrocodone products and increases over time.  
However, after adjusting for drug utilization these differences attenuate for adverse 
reaction ED visits and, although lower, the increase over time remains for AllMA visits. 

It is important to note the following limitations of this analysis. The estimates provided 
are not true ratios or rates. Each dataset (DAWN and SDI VONA) has different sampling 
methodologies, different populations and different methods for calculating point 
estimates and respective confidence intervals. Furthermore, these data are not linked, that 
for each dataset, data is collected independently.  The individuals who went to the 
emergency room may not have had a prescriptions for the drugs associated with the ED 
visit.  Therefore, the observations are ecological associations only. 

Another important limitation is that DAWN data represent patients that were able to 
make it to the emergency room. Any differential in the risk of death that occurs prior to 
the ED visits will not be captured using DAWN ED data.  Conversely, it is also possible 
that abuse of these cough and cold products does not result in an ED visit.  Lastly, this 
analysis provides one estimate that includes a variety of respiratory hydrocodone 
combinations and as a result, inferences between these products cannot be made.   

5 CONCLUSIONS 
There is limited evidence of drug abuse for respiratory hydrocodone products.  The use of 
these products, however, is somewhat low and some misuse/abuse is still found in 
DAWN.  Therefore, OSE/DEPI recommends to examine this issue further.   
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6 RECOMMENDATIONS 
Based on the limited evidence found in DAWN, the abuse of respiratory hydrocodone 
products appears to be lower than for analgesic hydrocodone products.   Given 
significantly lower rates of drug utilization and evidence that some albeit much lower, 
abuse ratios were found with these products, OSE/DEPI makes the following 
recommendations for additional studies:  

4) Abuse liability studies should be required of the sponsors submitting NDA’s 

5) Conducting these studies post-approval is appropriate 

6) Without more information on the different molecular entities, the studies should 
be conducted on all respiratory hydrocodone containing products  





Table A.2: List of Analgesic and Respiratory Hydrocodone Products  

Drug ID Drugs of interest Category 
d03075 hydrocodone CNS 
d03428 acetaminophen-hydrocodone CNS 
d03429 aspirin-hydrocodone CNS 
d04225 hydrocodone-ibuprofen CNS 
d03352 hydrocodone-pseudoephedrine Respiratory 
d03353 hydrocodone-phenylpropanolamine Respiratory 
d03366 hydrocodone/phenylephrine/pyrilamine Respiratory 
d03375 hydrocodone/pheniramine/PE/PPA/pyrilamine Respiratory 
d03915 hydrocodone-potassium guaiacolsulfonate Respiratory 
d04152 hydrocodone-phenylephrine Respiratory 
d04350 hydrocodone/potassium guaiacolsulfonate/PSE Respiratory 
d06669 hydrocodone/pseudoephedrine/triprolidine Respiratory 
d05426 brompheniramine/hydrocodone/phenylephrine Respiratory 
d04880 brompheniramine/hydrocodone/pseudoephedrine Respiratory 
d07067 chlorpheniramine/guaifenesin/hydrocodone/PSE Respiratory 
d03361 chlorpheniramine/hydrocodone/phenylephrine Respiratory 
d03416 chlorpheniramine/hydrocodone/PSE Respiratory 
d03356 chlorpheniramine-hydrocodone Respiratory 
d06058 dexbrompheniramine/hydrocodone/phenylephrine Respiratory 
d05365 dexchlorpheniramine/hydrocodone/phenylephrine Respiratory 
d04925 diphenhydramine/hydrocodone/phenylephrine Respiratory 
d03420 guaifenesin/hydrocodon/pheniram/PPA/pyrilamin Respiratory 
d03414 guaifenesin/hydrocodone/pheniramine/PE/PPA Respiratory 
d03403 guaifenesin/hydrocodone/phenylephrine Respiratory 
d03404 guaifenesin/hydrocodone/pseudoephedrine Respiratory 
d03396 guaifenesin-hydrocodone Respiratory 

Source: Office of Applied Studies, SAMHSA, Drug Abuse Warning Network
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REGULATORY PROJECT MANAGER LABELING REVIEW

Division of Pulmonary and Allergy Products

Application Number: NDA 22-279 

Name of Drug: hydrocodone bitartrate, pseudoephedrine hydrochloride and guaifenesin Oral Solution

Applicant:  

Material Reviewed:

 Submission Date(s): August 22, 2008 

 Receipt Date(s): August 22, 2008 

 Submission Date of Structure Product Labeling (SPL): August 22, 2008 

Type of Labeling Reviewed: Word/SPL 

Background and Summary

This review provides a list of revisions for the proposed labeling that should be conveyed to the 
applicant.   These comments are based on Title 21 of the Code of Federal Regulations (201.56 and 
201.57), the preamble to the Final Rule, Guidance(s), and FDA recommendations to provide for 
labeling quality and consistency across review divisions.  When a reference is not cited, consider 
these comments as recommendations only. 

Review

The following issues/deficiencies have been identified in the proposed labeling. 

General Comments
1. For specific requirements on the content and format of labeling for human prescription 

drug and biologic products refer to 21 CFR 201.57.  Also see Draft Guidance for 
Industry: Labeling for human Prescription Drug and Biological Products – Implementing 
the New Content and Format Requirements (Implementation Guidance). 

2. Refer to http://www.fda.gov/cder/regulatory/physLabel/default.htm for fictitious 
examples of labeling format. 

3. Ensure that the type size for all labeling information, headings, and subheadings are a 
minimum of 8 points except for trade labeling.  This also applies to Contents and the full 
prescribing information (FPI).  21 CFR 201.57(d)(5). 

(b) (4)





                                            
       Sandy Barnes 
       Chief, Project Management Staff 

Drafted: chill/June 18, 2009 
Revised/Initialed: Barnes/ June 19, 2009
Finalized: chill/June 19, 209 



---------------------------------------------------------------------------------------------------------------------
This is a representation of an electronic record that was signed electronically and
this page is the manifestation of the electronic signature.
---------------------------------------------------------------------------------------------------------------------
 /s/
---------------------
Carol F. Hill
6/19/2009 07:51:24 PM
CSO

Sandra Barnes
7/23/2009 01:05:00 PM
CSO



Department of Health and Human Services 
Public Health Service 
Food and Drug Administration 
Center for Drug Evaluation and Research 
Office of Surveillance and Epidemiology 

Date: May 15, 2009 

To: Badrul Chowdhury, MD, Ph.D., Director 
Division of Pulmonary and Allergy Products 

Through: Mark Avigan, MD, CM, Director 
Lanh Green, Pharm.D., MPH, Team Leader 
Division of Pharmacovigilance (DPV) I 
Office of Surveillance and Epidemiology (OSE), CDER 

From: Debra Ryan, Pharm.D., MBA, Safety Evaluator 
Division of Pharmacovigilance (DPV) I 

Subject: Review of fatalities    

Drug Name(s):   Hydrocodone/Pseudoephedrine/Guaifenesin Oral Solution 

Application
Type/Number:  

NDA# 22-279 

Applicant/sponsor:  

OSE RCM #: 2009-632 

(b) (4)
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1 INTRODUCTION

This consult is in response to a request from the Division of Pulmonary and Allergy Products 
(DPAP) to assess the high death rates in the sponsor’s ) data analysis submitted for 
New Drug Application (NDA) # 22-279. The submitted NDA is for a combination antitussive, 
decongestant, expectorant oral solution containing hydrocodone, pseudoephedrine, and 
guaifenesin.

Referencing the FDA’s Adverse Event Reporting System (AERS), , submitted “FDA 
Adverse Event Reporting System Summarization Report” which identified death as an outcome 
in 62.15% of the adverse events (AEs) reported for hydrocodone, 6.97% of the AEs reported for 
pseudoephedrine, and 15.2% for AEs reported for guaifenesin. In the report summary the authors 
state the following reasons for the high percentage of deaths: a) the reporting collection appears 
to have been influenced significantly by multiple product exposures and co-reporting, b) sources 
of data and reporter profile are strongly shifted toward serious (including fatal) reporting, and c) 
the AE profile for reports is typical of prescription narcotics and therefore show a 
disproportionate reporting of overdoses, suicides, central nervous system depression, medication 
misuse, and addiction liability. In conclusion,  identified no new AE issues of 
importance as a result of their analysis of AERS data.

The original DPAP request was to provide an analysis of AERS data for deaths, several AEs with 
high “incidence” and by various age groups to confirm the adverse event profile submitted by the 
sponsor. Upon further discussion with DPAP the consult is amended to review the sponsor’s 
analysis and the high rate of death associated with the use of hydrocodone.  

2 MATERIAL REVIEWED 
2.1 AERS Search Strategy 

Four separate searches were conducted.  

The AERS database was searched for all events using product names: hydrocodone, 
hydrocodone amberlite, hydrocodone bitartrate, hydrocodone polistirex, hydrocodone 
resin complex, hydrocodone tannate, hydrocodone terephthalate, hydrocodone, H-2 from 
January 1, 2003 through December 31, 2007. The time frame coincides with the time 
frame used by the sponsor.  

The same criteria were used on the second search further selecting for those cases that 
reported death as an outcome.  

The AERS database was searched for all events for product combinations: hydrocodone 
& guaifenesin, hydrocodone & pseudoephedrine, and hydrocodone & pseudoephedrine & 
guaifenesin for the time period January 1, 2003 through December 31, 2007. 

An additional customized search of the AERS database, performed by Lynette Swartz, 
for the brand names of antitussive products containing hydrocodone was also conducted. 

                                                     
1 . New Drug Application #022-279. Module 5.3.1.2 Safety Report and 
related information. Adverse Event Reporting System Summarization Report. August 15, 2008.  Located at 
Food and Drug Administration, White Oak, Silver Spring, MD. 

(b) (4)

(b) (4)

(b) (4)

(b) (4)
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Results of the search selecting death as an outcome (N=2141) were exported to Excel and 
systematically searched as follows: 

Filtered data and selected for all reports designating the reporting source as literature and 
searched the narratives for the word “literature” (N=1329) 

Searched the narrative and reaction fields for the word “overdose” (N=518) 

Searched the narrative and reaction fields for the word “suicide” (N=59) 

Searched the narrative for the word “medical examiner” (N=80) 

Searched the narrative and reaction fields for the words “drug abuse”, “polypharmacy”, 
“polysubstance” and “drug toxicity” (N=24) 

Searched the narrative and reaction field for the word “methamphetamine” (N=17) 

Searched the narrative and reaction field for the word “accident” (N=7) 

Searched the narrative for the word “cancer” (N=8) 

2.2 Limitations of AERS 

AERS collects reports of adverse events from health care professionals and consumers 
submitted to the product manufacturers or directly to the FDA. The main utility of a 
spontaneous reporting system, such as AERS, is to identify potential drug safety issues. 
There are inherent limitations to the voluntary or spontaneous reporting system, such as 
underreporting and duplicate reporting; for any given report, there is no certainty that the 
reported suspect product(s) caused the reported adverse event(s); and raw counts from 
AERS cannot be used to calculate incidence rates or estimates of drug risk for a particular product 
or used for comparing risk between products. 

2.3 Results 

The search of the AERS database retrieved 3641 reports (crude counts) from January 1, 2003 
through December 31, 2007; all for products containing hydrocodone (e.g., Vicodin, Lortab, 
Tussionex, etc). Of these reports, 2141 (59%) reported death as an outcome.  

These 2141 reports are associated with a variety of combination products containing hydrocodone 
in various dosage forms. The ingredient hydrocodone is only available in combination with other 
ingredients. A spontaneous reporting system such as AERS cannot reliably pull out reports for a 
specific product. Even the customized search was unable to narrow the number of meaningful 
reports.

A number of reports (N=1329) are generated from sponsor identified events from the literature as 
required by regulation 21CFR 600.80. The events are published in reports of exposure to 
substances for overdoses, accidents, and deaths from unknown causes. The majority of these 
reports originated from: 

“Annual Report of the American Association of Poison Control Centers Toxic Exposure 
Surveillance System” (TESS), published in the American Journal of Emergency 
Medicine.



3

Florida Department of Law Enforcement (FDLE) titled: "Report of Drugs Identified in 
Deceased Persons by Florida Medical Examiners" in the United States of America. 
Medical Examiners Commission and Florida Department of Law Enforcement (FDLE) 
publication report from the USA of “HYDROCODONE toxicity and OXYCODONE 
toxicity coincident with HYDROCODONE therapy”. 

In addition to the above literature sources there are reports from professional journals, litigations, 
and criminal investigations.  

The search strategy identified 2042 cases of what can generally be described as intentional or 
accidental overdose with multiple drugs and the resultant sequelae. Reading through the 
remaining case narratives (N=99) there are reports of multiple drug ingestion with cause of death 
being undetermined or secondary to cardiac arrest, multiple organ failure, hypoxemia, shock, 
hypersensitivity reaction, ischemic cardiomyopathy, adult respiratory distress syndrome, post-
operative complications, and cancer (N=89).   

Only 10 of the 2141 cases identified one hydrocodone combination as a sole suspect product. 
There are two duplicate reports leaving a total of 8 case reports. Four of the 8 reports are for oral 
tablet formulations and cause of death reported is: cardiac arrest, cancer, and two consumer 
reports that pain medication had contributed to the death. Four of the 8 reports are for Tussionex 
and in 3 of the Tussionex cases the cause of death is not reported. One case associated with 
Tussionex reports death due to cardiac arrhythmia secondary to a viral process.   

AERS identified 20 cases (crude counts) reporting events associated with hydrocodone & 
guaifenesin (N=16) and hydrocodone & pseudoephedrine (N=4). Six of the cases (30%) report 
death as an outcome. Death was due to multiple drug ingestion (N=3), overdose secondary to a 
medication error (N=1), and cause not reported (N=2). Seven of the cases report CNS events 
(N=3), gastrointestinal event and hypersensitivity (N=1), hypersensitivity reaction (N=1), 
increased blood pressure and palpitations (N=1), and drug ineffective (N=1). Seven of the cases 
are excluded from review because: hydrocodone combination product is not the suspect drug 
(N=4), combination product reported does not include hydrocodone (N=1), and report is 
notification of potential for error due to product labeling (N=2).   

AERS identified no reports for products containing hydrocodone and pseudoephedrine and 
guaifenesin.

3 DISCUSSION 
The high percentage of deaths reported in this case series reflects a reporting bias from three 
major sources (eg. TESS and FDLE).  These sources only report fatal events associated with 
exposure to toxic substances or opioid related products. Nearly 99% (2131 of 2141) of the AERS 
reports include the ingestion of multiple opioid containing products and multiple adverse 
reactions including overdoses, suicides, polypharmacy, and polysubstance abuse. Generally, in 
the narrative, hydrocodone is just one of many opiates identified and opiates are only one class of 
drug reported as suspect products.  This high percentage and causality of death associated with 
hydrocodone mirror the results submitted by  

AERS cases for antitussive liquid formulations containing the same ingredients, though not in the 
same combination as the proposed NDA, report labeled events. Those reporting death as an 
outcome mirror the causes of death reported for hydrocodone containing products: multiple drug 
ingestion and intentional or accidental overdose. 

(b) (4)
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4 CONCLUSIONS 
 This review does determine that the high number of death reports for hydrocodone (59%) 
reported in AERS are secondary to an ingestion of multiple drug products, either accidentally or 
intentionally, and of themselves do not signal a safety risk for hydrocodone. AERS cases for 
antitussive liquid formulations that contain similar ingredients as the NDA report labeled events.  
In addition, AERS database did not identify adverse event reports associated with products 
containing hydrocodone and pseudoephedrine and guaifenesin.  Therefore, a safety profile for this 
specific combination product, as proposed by  can not be assessed based on AERS 
data.

(b) (4)
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