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Results
The results showed that Applicant’s test guaifenesin product was BE to the listed product. The 
geometric mean ratio (test/listed) of AUC 0–t, AUC 0–∞, and Cmax were 0.969 (90% CI = 0.920, 
1.020), 0.967 (90% CI = 0.919, 1.019), and 0.925 (90% CI= 0.850, 1.007), respectively (Table 
2).

Table 2. Study 11467601: Comparison of PK of guaifenesin between the test product (A) and the listed 
product (B)

Parameter Test product (A)* Listed Product (B)* Ratio (A/B)
90% Lower 

Limit of Ratio
90% Upper Limit 

of Ratio

AUC0-t (ng·h/mL) 2519 2601 0.9687 0.9203 1.0197

AUC0-inf (ng·h/mL) 2603 2690 0.9674 0.9188 1.0186

Cmax (ng/mL) 2015 2178 0.9253 0.8500 1.0072

Tmax (hour) 0.42 (0.17 – 1.5) 0.42 (0.25 – 0.83) - - -

* Least-squares geometric means for areas and peak concentrations. Tmax reported as median (range).
Means were adjusted by treatment, sequence and period in a general linear model.
Source: adapted from CSR report-body-11467601, page 7, Table 2.1

A summary of the PK data demonstrating BE between both the hydrocodone (from previous 
submission) and guaifenesin test products and their respective reference products can be found 
in Figure 1.

Figure 1. Forest-plot display of guaifenesin BE results of study 11467601 from the current submission and 
hydrocodone BE results of study S11-0028 from the prior submission. (Source: Table 2and CSR study-
report-s11-0028-ich-sections-1-15.pdf, page 53, Table 11.4.7.1)

Reference ID: 3743581



Anthony Durmowicz M.D.
Cross Discipline Team Leader Review
NDA 22424, Flowtuss (hydrocodone bitartrate and guaifenesin oral solution)

Page 6 of 10 6

Food effect
Study S11-0029 (previously reviewed):
Design
This was a single-dose food effect cross-over study to assess the impact of food on the 
bioavailability of Mikart’s hydrocodone and guaifenesin oral solution that was submitted and 
reviewed at the time of the first submission by Dr. Arun Agrawal (review dated January 28, 
2011). Eighteen healthy male and female subjects 18 to 64 years of age were randomized to 
receive a single open-label of dose of the proposed hydrocodone and guaifenesin oral solution 
under fed and fasting conditions with 15 subjects completing the study. At least a 7-day 
washout period was observed between the doses.  

The systemic exposure of hydrocodone was comparable between fed condition and fasted 
condition for both products. The Tmax of hydrocodone was delayed approximately 40 minutes 
under fed condition compared to fasted condition, which is consistent with the observations 
from other cough and cold hydrocodone-containing immediate release preparations.

For guaifenesin the point estimates and their 90% CIs for both AUC0-t and Cmax were not 
contained within the acceptance range of 80.00 - 125.00%, demonstrating that food had an 
overall significant impact on the systemic bioavailability of guaifenesin as compared to the 
fasting state (Table 3). The median Tmax (range) of guaifenesin under fed and fasted conditions 
was not different.

Table 3: Food effect study results for guaifenesin
Parameter Guaifenesin (fed)

N = 15
Guaifenesin (fasted)

N = 15
% Ratio 90% CI

AUC0-t (ng h/mL) 2010.64 2728.44 73.69 (66.45, 81.72)
AUC0-inf 
(ng.h/mL)

2246.31 2757.21 81.47 (75.64, 87.75)

Cmax (ng/mL) 987.96 2156.59 45.81 (37.18, 56.45)
Source: Clinical Pharmacology review by Dr. Arun Agrawal, January 28, 2011

6. Clinical Microbiology 
This is a non-sterile solution and clinical microbiology is not applicable. 

7. Clinical/Statistical- Efficacy
The application relies on a comparison of the bioavailability of the proposed drug product to 
that of approved reference products hydrocodone and guaifenesin. No clinical efficacy studies 
were conducted to support this application.

8. Safety
The safety of the product is based on establishing bioequivalence of the proposed combination
product compared to the approved reference product, Hycodan Syrup and Tablets, (NDA 5-
213) and the OTC monograph for guaifenesin.  Since the guaifenesin component of the 
proposed drug product failed to meet the bioequivalency criteria, the safety of the proposed 
drug product can not be supported by the Agency’s previous findings for single ingredient or 
combination products containing guaifenesin. The Applicant needs to provide data to 
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Financial Disclosures
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 Applicant stated that the clinical investigator of 
the clinical pharmacology studies in this application certified that he did not have a proprietary 
interest in the proposed product or a significant equity in the Applicant.

12. Labeling

Proprietary Name

The proposed trade name Flowtuss was reviewed and deemed to be provisionally acceptable 
by the Division of Medication Error Prevention and Analysis (DMEPA).

Physician Labeling

Appropriate labeling based on the labeling of recently approved similar hydrocodone-
containing cough and cold products was submitted by the Applicant and has been reviewed by 
specific disciplines and consultants (OPDP, DMEPA, etc.). Minor edits are being discussed. 
Final labeling is pending at the time of this review.

13. Recommendations/Risk Benefit Assessment

 Recommended Regulatory Action

The recommended regulatory action is approval. Mikart Inc. has submitted adequate data to 
support approval of hydrocodone and guaifenesin oral solution for use as an antitussive and 
expectorant in patients 18 years of age and older.  The submitted bioavailability study
demonstrated bioequivalence for the guaifenesin drug component and bioequivalence had 
already been established for the hydrocodone component. As a result, the company is able to 
rely on the Agency’s previous determinations of safety and efficacy for both hydrocodone and 
guaifenesin. 

 Risk Benefit Assessment
Based on the Agency’s previous determination of safety and efficacy for hydrocodone and 
guaifenesin as antitussive and expectorant products, respectively, the overall risk and benefit 
assessment of the individual ingredients hydrocodone and guaifenesin is acceptable for the 
proposed cough and cold product indication.

 Recommendation for Postmarketing Risk Management Activities
Hydrocodone is a Schedule II controlled substance known to have a certain level of abuse 
potential. Therefore, this combination product will be labeled as a Schedule II narcotic and 
will be available by prescription only. The abuse potential will be managed with appropriate 
labeling and routine pharmacovigilance.
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