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release carbinoxamine product to support efficacy and safety of the extended release product. 
Although bioequivalence was established, it was unclear whether the Agency could rely on 
the data from the clinical pharmacology studies because of issues identified during an OSI 
investigation into bioanalytical studies conducted by  the contract 
organization which completed the studies for carbinoxamine. Therefore, pending resolution 
of these issues a complete response action was taken on this application on October 7, 2011. 
The inspection issues have since been resolved and the Applicant submitted a complete 
response on October 5, 2012. 

2. Background 

Carbinoxamine maleate (originally marketed as Clistin [tablets and Elixir]) was reviewed 
under DESI (Drug Efficacy Study Implementation) and the Agency’s findings were 
published in the Federal Register March 19, 1973.  Clistin is no longer marketed (the 
products were not withdrawn for reasons of safety or efficacy) and a generic immediate 
release formulation (oral solution and tablet) is available.  As a result of the DESI review 
process, carbinoxamine (as well as multiple other antihistamines) received multiple 
indications:  

• Seasonal and perennial allergic rhinitis 
• Vasomotor rhinitis 
• Allergic conjunctivitis due to inhalant allergens and foods 
• Mild, uncomplicated allergic skin manifestations of urticaria and angioedema 
• Dermatographism 
• As therapy for anaphylactic reactions adjunctive to epinephrine and other standard measures 

after the acute manifestations have been controlled 
• Amelioration of the severity of allergic reactions to blood or plasma 

The applicant is seeking approval of carbinoxamine extended release (ER) oral suspension for all of 
the DESI indications which are the same indications as that of the immediate release products.  

3. CMC  
From a CMC standpoint, there are no outstanding drug substance or drug product issues. All 
facilities involved in the drug substance and drug product manufacturing and microbial 
testing are found to be acceptable. The submitted stability data support an expiry of 24 
months. 
 

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

5. Clinical Pharmacology/Biopharmaceutics  
 
The applicant conducted two relative bioavailability studies in healthy adults that compared 
the carbinoxamine extended release oral suspension (Test Product) with a reference product 
(carbinoxamine maleate oral solution by Mikart). The studies were: 1) a single dose study 
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if taken with alcohol. Nevertheless, the product will be labeled to warn against concomitant 
use with alcohol. For all these reasons I have concluded that an in vivo alcohol study is not 
necessary. 

6. Clinical Microbiology  
Not applicable. 

7. Clinical/Statistical- Efficacy 
 
The efficacy of the product is supported by establishing bioequivalence of the proposed drug 
product to that of the approved immediate release carbinoxamine product as reference. No 
clinical studies were conducted to support the application. 

8. Safety 
 
The safety of the product is based on establishing bioequivalence of the product compared to 
the approved reference product.  There were no serious adverse reactions reported in the 
clinical pharmacology studies. In the multiple dose study, a trend towards increase uric acid 
levels was seen. The reason for this finding is unclear and this finding will be noted in the 
product label.  
 

9. Advisory Committee Meeting  
An advisory committee meeting was not necessary for this application. The active moiety 
present in this product is not a new molecular entity and there are no issues that need to be 
discussed at an advisory committee meeting. 

10.  Pediatrics 
The original approval for the carbinoxamine immediate release product (Clistin) was for use 
in children 1 year of age and older.  The labeling was revised to contraindicate the use of 
carbinoxamine in children less than 2 years of age because of safety concerns with the 
marketed unapproved carbinoxamine-containing products and this labeling change coincided 
with the Agency’s announcement of enforcement action against the marketed unapproved 
carbinoxamine products (71 FR 33462, June 9, 2006). This application triggers PREA 
because it is a new dosage form (extended release formulation) and a new dosing regimen 
(twice daily dosing). The sponsor requested a waiver of pediatric studies in children under 2 
years of age (consistent with the labeled contraindication) and a waiver of BE studies in 
children 2 to 18 years of age.  The waiver in children under 2 years of age is appropriate. For 
the 2 to 18 year old population, BE studies are not performed in the pediatric population and 
the studies completed in the adult population are acceptable for bioequivalence across the 
entire age range. The application was presented to the Pediatric Review Committee (PERC) 
on August 31, 2011 in the first review cycle and again on February 20, 2013 in this cycle and 
PERC agreed with the waiver for children less than 2 years of age and transfer of all the 
indications and age groups from the immediate release product to the extended release 
product. It is not the Agency’s policy to re-visit efficacy if the Agency has already made a 
determination (in this case via the DESI process. Further, there are no specific safety signals 
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product for use  in children and adults 2 years of age and older. The data from the BA/BE 
studies demonstrate bioequivalence to the immediate release generic product (currently listed 
as the RLD in the Orange Book because of withdrawal from the market of the innovator 
product Clistin). 
 

• Risk Benefit Assessment 
The overall risk and benefit assessment of carbinoxamine maleate support approval of this 
product based on demonstration of bioequivalence to the currently marketed generic.  
 
 

• Recommendations for Postmarketing Risk Management Activities 
None 

 
 

• Recommendations for other Postmarketing Study Commitments 
None 
 

 
 

Reference ID: 3284184



---------------------------------------------------------------------------------------------------------
This is a representation of an electronic record that was signed
electronically and this page is the manifestation of the electronic
signature.
---------------------------------------------------------------------------------------------------------
/s/
----------------------------------------------------

LYDIA I GILBERT MCCLAIN
03/28/2013

Reference ID: 3284184











         

 5

of the potential synergistic sedative effect. Taken together, the totality of the data suggests 
that the extended release carbinoxamine formulation should not have a dose dumping effect 
if taken with alcohol. Nevertheless, the product will be labeled to warn against concomitant 
use with alcohol. For all these reasons I have concluded that an in vivo alcohol study is not 
necessary. 

6. Clinical Microbiology  
Not applicable. 

7. Clinical/Statistical- Efficacy 
 
The efficacy of the product is supported by establishing bioequivalence of the proposed drug 
product to that of the approved immediate release carbinoxamine product as reference. No 
clinical studies were conducted to support the application. 

8. Safety 
 
The safety of the product is based on establishing bioequivalence of the product compared to 
the approved reference product.  There were no serious adverse reactions reported in the 
clinical pharmacology studies. In the multiple dose study, a trend towards increase uric acid 
levels was seen. The reason for this finding is unclear and this finding will be noted in the 
product label.  
 

9. Advisory Committee Meeting  
An advisory committee meeting was not necessary for this application. The active moiety 
present in this product is not a new molecular entity and there are no issues that need to be 
discussed at an advisory committee meeting. 

10.  Pediatrics 
The original approval for the carbinoxamine immediate release product (Clistin) was for use 
in children 1 year of age and older.  The labeling was revised to contraindicate the use of 
carbinoxamine in children less than 2 years of age because of safety concerns with the 
marketed unapproved carbinoxamine-containing products and this labeling change coincided 
with the Agency’s announcement of enforcement action against the marketed unapproved 
carbinoxamine products (71 FR 33462, June 9, 2006). This application triggers PREA 
because it is a new dosage form (extended release formulation) and a new dosing regimen 
(twice daily dosing). The sponsor requested a waiver of pediatric studies in children under 2 
years of age (consistent with the labeled contraindication) and a waiver of BE studies in 
children 2 to 18 years of age.  The waiver in children under 2 years of age is appropriate. For 
the 2 to 18 year old population, BE studies are not performed in the pediatric population and 
the studies completed in the adult population are acceptable for bioequivalence across the 
entire age range. The application was presented to PERC on August 31, 2011 and the 
committee concurred with the waiver for pediatric patients less than 2 years of age.  The 
medical officer presented arguments in his primary medical officer review and to PERC for 
requiring clinical studies to support efficacy and safety in the 2 to 18 year old population 
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The overall risk and benefit assessment of carbinoxamine maleate does not support approval 
of this product because the clinical pharmacology data upon which the application relies to 
support efficacy and safety are unreliable.   
 
 

• Recommendations for Postmarketing Risk Management Activities 
Not applicable since the action is a Complete Response 

 
 

• Recommendations for other Postmarketing Study Commitments 
Not applicable since the action is a Complete Response. 
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