
    
      Skip to main content
    

    


  
      


    
      
    
  
    
  
    
  
                
    
      Advertisement



  



    

  


  


  


  
  
    
  
    
  
                
    
      
  
    
  
        Main menu

    
  
  
    
  
    
  
      
  
  
    
  	Home
	Articles	Current Issue
	Fast Forward
	Latest Articles
	Special Sections
	Archive


	Information	Instructions to Authors
	Submit a Manuscript
	FAQs
	For Subscribers
	Terms & Conditions of Use
	Permissions


	Editorial Board
	Alerts	Alerts
	RSS Feeds


	Virtual Special Sections
	Feedback
	Submit



  


  
  



  
      
  
  
    
  	Other Publications	Drug Metabolism and Disposition
	Journal of Pharmacology and Experimental Therapeutics
	Molecular Pharmacology
	Pharmacological Reviews
	Pharmacology Research & Perspectives
	ASPET





  


  
  



  



  


  
  


  
        User menu

    
  
  
    
  
    
  
      
  
  
    
  	My alerts
	Log in
	 My Cart



  


  
  



  
      
  
  
    
  


  
  



  



  


  
  


  
        Search

    
  
  
    
  
    
  
      
  
  
    
  Search for this keyword 
 







  


  
  



  
      
  
  
    	Advanced search

  


  
  



  



  


  
  




  



    

  



  
                
    
      
  
    
  
      
  
  
      


  
  



  



    

  


  


  


  
      
  	    
  
    
  
                
    
      	Other Publications	Drug Metabolism and Disposition
	Journal of Pharmacology and Experimental Therapeutics
	Molecular Pharmacology
	Pharmacological Reviews
	Pharmacology Research & Perspectives
	ASPET




    

  


  



  
    
  
                
    
      
  
    
  
      
  
  
    
  


  
  


  
      
  
  
    	My alerts
	Log in
	 My Cart

  


  
  



  



    

  


  


  


  
  
    
  
        
            
              

                

          



  
    
  
                
    
      
  
    
  
      
  
  
    
  Search for this keyword 
 







  


  
  



  
      
  
  
    Advanced Search
  


  
  



  



    

  


  


  

  
  
    
  
        
  
                
    
      	Home
	Articles	Current Issue
	Fast Forward
	Latest Articles
	Special Sections
	Archive


	Information	Instructions to Authors
	Submit a Manuscript
	FAQs
	For Subscribers
	Terms & Conditions of Use
	Permissions


	Editorial Board
	Alerts	Alerts
	RSS Feeds


	Virtual Special Sections
	Feedback
	Submit


    

  



  
                
    
      	 Visit dmd on Facebook
	 Follow dmd on Twitter
	 Follow ASPET on LinkedIn

    

  


  



  

  
  
  	      

    
      
    
      
        
    
  
    
                        
  
                
    
      
	  
		
		
			
			  
  
      
  
  
    
  
  
      OtherPerspective

  
      

  
      THE CONDUCT OF IN VITRO AND IN VIVO DRUG-DRUG INTERACTION STUDIES: A PHARMACEUTICAL RESEARCH AND MANUFACTURERS OF AMERICA (PhRMA) PERSPECTIVE
  
    	 Thorir D. Bjornsson, John T. Callaghan, Heidi J. Einolf, Volker Fischer, Lawrence Gan, Scott Grimm, John Kao, S. Peter King, Gerald Miwa, Lan Ni, Gondi Kumar, James McLeod, R. Scott Obach, Stanley Roberts, Amy Roe, Anita Shah, Fred Snikeris, John T. Sullivan, Donald Tweedie, Jose M. Vega, John Walsh and Steven A. Wrighton


  
    	Drug Metabolism and Disposition July 2003,  31 (7) 815-832; DOI: https://doi.org/10.1124/dmd.31.7.815 

  
  
  


Thorir D. Bjornsson 
	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


John T. Callaghan 
	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


Heidi J. Einolf 
	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


Volker Fischer 
	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


Lawrence Gan 
	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


Scott Grimm 
	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


John Kao 
	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


S. Peter King 
	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


Gerald Miwa 
	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


Lan Ni 
	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


Gondi Kumar 
	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


James McLeod 
	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


R. Scott Obach 
	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


Stanley Roberts 
	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


Amy Roe 
	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


Anita Shah 
	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


Fred Snikeris 
	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


John T. Sullivan 
	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


Donald Tweedie 
	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


Jose M. Vega 
	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


John Walsh 
	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


Steven A. Wrighton 
	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site




  


  
  



			

		

	
	
 	
	  
  
		
		
			
			  
  
      
  
  
    	Article
	Figures & Data
	Info & Metrics
	eLetters
	 PDF


  


  
  



  
      
  
  
    

  
    
  
      
  
  
    Abstract

        Current regulatory guidances do not address specific study designs for in
 vitro and in vivo drug-drug interaction studies. There is a common desire by
 regulatory authorities and by industry sponsors to harmonize approaches, to
 allow for a better assessment of the significance of findings across different
 studies and drugs. There is also a growing consensus for the standardization
 of cytochrome P450 (P450) probe substrates, inhibitors and inducers and for
 the development of classification systems to improve the communication of risk
 to health care providers and to patients. While existing guidances cover
 mainly P450-mediated drug interactions, the importance of other mechanisms,
 such as transporters, has been recognized more recently, and should also be
 addressed. This article was prepared by the Pharmaceutical Research and
 Manufacturers of America (PhRMA) Drug Metabolism and Clinical Pharmacology
 Technical Working Groups and represents the current industry position. The
 intent is to define a minimal best practice for in vitro and in vivo
 pharmacokinetic drug-drug interaction studies targeted to development (not
 discovery support) and to define a data package that can be expected by
 regulatory agencies in compound registration dossiers.

      
Footnotes
	
          
          ↵1 Abbreviations used are: FDA, U.S. Food and Drug Administration; AAPS,
 American Association of Pharmaceutical Scientists; ADME, absorption,
 distribution, metabolism, and excretion; AUC, area under the curve; AZT,
 azidodeoxythymidine; CDER, Center for Drug Evaluation and Research; CNS,
 central nervous system; CsA, cyclosporin A; P450, cytochrome P450; DMSO,
 dimethyl sulfoxide; ECM, extracellular matrix; EUFEPS, European Federation of
 Pharmaceutical Sciences; EM, extensive metabolizer; FMO, flavin-containing
 monooxygenase; GLP, good laboratory practice; GST, glutathione
 S-transferase; HPLC, high performance liquid chromatography; hPXR,
 human pregnane X receptor; MAO, monoamine oxidases; MD, multiple dose; Mo-CO,
 molybdenum-containing oxidases; NAT2, N-acetyltransferase; NME, new
 molecular entity; PAPS, 3′-phosphoadenosine-5′-phosphosulfate;
 PhRMA, Pharmaceutical Research and Manufacturers of America; Pgp,
 P-glycoprotein; PK, pharmacokinetics; PM, poor metabolizer; ST,
 sulfotransferase; T4, thyroxine; TAO, troleandomycin; TEER, transepithelial
 electrical resistance; UDPGA, uridine diphosphate glucuronic acid; UGT,
 UDP-glucuronosyltransferase; ZDV, zidovudine.

        
		Received January         14, 2003.
	Accepted March         19, 2003.




	The American Society for Pharmacology and
 Experimental Therapeutics



View Full Text
  


  
  



  
      
  
  
    
	  
		
		
			
			  
  
      
  
  
    
  
      
  
     


	
			DMD articles become freely available 12 months after publication, and remain freely available for 5 years. 


			Non-open access articles that fall outside this five year window are available only to institutional subscribers and current ASPET members, or through the article purchase feature at the bottom of the page. 


			 


				Click here for information on institutional subscriptions.
	Click here for information on individual ASPET membership.


			



 

  




  


  
  



			

		

	
	
 	
	  
  
		
		
			
			  
  
      
  
  
    Log in using your username and password

  Username *
 



  Password *
 





Forgot your user name or password?




Purchase access
You may purchase access to this article. This will require you to create an account if you don't already have one.

  


  
  



			

		

	
	
 	
	
	


  


  
  



  





  


  
  



  
      
  
  
     PreviousNext 
  


  
  



  
      
  
  
     Back to top  


  
  



			

		

		
		
			
			  
  
        In this issue

    
  
  
    
  
    
  
      
  
  
    
    
      

  
  
      
      
          Drug Metabolism and Disposition      
      
        	Vol. 31, Issue 7 1 Jul 2003 


      
      
        		Table of Contents
	About the Cover
	Index by author




      




  


  
  



  



  


  
  



  
      
  
  
    
	  
  
		
          
            
  
      
  
  
     Download PDF  


  
  


  
      
  
  
     Article Alerts

  
    
  
      
  
  
    
  User Name *
 



  Password *
 


Sign In to Email Alerts with your Email Address

  Email *
 








  


  
  



  





  


  
  


  
      
  
  
     Email Article

  
    
  
      
  
  
    
 Thank you for sharing this Drug Metabolism & Disposition article.
NOTE: We request your email address only to inform the recipient that it was you who recommended this article, and that it is not junk mail. We do not retain these email addresses.




  Your Email *
 



  Your Name *
 



  Send To *
 

Enter multiple addresses on separate lines or separate them with commas.




  You are going to email the following 
 THE CONDUCT OF IN VITRO AND IN VIVO DRUG-DRUG INTERACTION STUDIES: A PHARMACEUTICAL RESEARCH AND MANUFACTURERS OF AMERICA (PhRMA) PERSPECTIVE



  Message Subject 
 (Your Name) has forwarded a page to you from Drug Metabolism & Disposition



  Message Body 
 (Your Name) thought you would be interested in this article in Drug Metabolism & Disposition.



  Your Personal Message 
 








CAPTCHAThis question is for testing whether or not you are a human visitor and to prevent automated spam submissions.










  


  
  



  





  


  
  


  
      
  
  
     Citation Tools

  
    
  
      
  
  
      
  
      
  
  
      OtherPerspective

  
  
      THE CONDUCT OF IN VITRO AND IN VIVO DRUG-DRUG INTERACTION STUDIES: A PHARMACEUTICAL RESEARCH AND MANUFACTURERS OF AMERICA (PhRMA) PERSPECTIVE
  
    	 Thorir D. Bjornsson, John T. Callaghan, Heidi J. Einolf, Volker Fischer, Lawrence Gan, Scott Grimm, John Kao, S. Peter King, Gerald Miwa, Lan Ni, Gondi Kumar, James McLeod, R. Scott Obach, Stanley Roberts, Amy Roe, Anita Shah, Fred Snikeris, John T. Sullivan, Donald Tweedie, Jose M. Vega, John Walsh and Steven A. Wrighton


  
    	Drug Metabolism and Disposition July 1, 2003,  31 (7) 815-832; DOI: https://doi.org/10.1124/dmd.31.7.815 

  
  
  



  

  
  	      Citation Manager Formats

        
      	BibTeX
	Bookends
	EasyBib
	EndNote (tagged)
	EndNote 8 (xml)
	Medlars
	Mendeley
	Papers
	RefWorks Tagged
	Ref Manager
	RIS
	Zotero

    

  



  


  
  



  





  


  
  


  
        

    
  
  
    
  


  
  



          

        

        
        
          
            
  
      
  
  
     Share  


  
  


  
      
  
  
    
  
    
  
      
  
  
    
  
  
      OtherPerspective

  
  
      THE CONDUCT OF IN VITRO AND IN VIVO DRUG-DRUG INTERACTION STUDIES: A PHARMACEUTICAL RESEARCH AND MANUFACTURERS OF AMERICA (PhRMA) PERSPECTIVE
  
    	 Thorir D. Bjornsson, John T. Callaghan, Heidi J. Einolf, Volker Fischer, Lawrence Gan, Scott Grimm, John Kao, S. Peter King, Gerald Miwa, Lan Ni, Gondi Kumar, James McLeod, R. Scott Obach, Stanley Roberts, Amy Roe, Anita Shah, Fred Snikeris, John T. Sullivan, Donald Tweedie, Jose M. Vega, John Walsh and Steven A. Wrighton


  
    	Drug Metabolism and Disposition July 1, 2003,  31 (7) 815-832; DOI: https://doi.org/10.1124/dmd.31.7.815 

  
  
  



  


  
  



  
      
  
  
    
  
    Share This Article:
  
  
    
  
  
    Copy
  


  


  
  



  
      
  
  
       
  


  
  



  



  


  
  


  
      
  
  
    	Tweet Widget
	Facebook Like
	Google Plus One



  


  
  



          

        

	
 	
	
	


  


  
  



  
        Jump to section

    
  
  
    	Article	Abstract
	In Vitro Drug-Drug Interaction Studies
	In Vivo Drug-Drug Interactions
	Concluding Remarks
	Footnotes
	References



	Figures & Data
	Info & Metrics
	eLetters
	 PDF



  


  
  



  
      
  
  
    
  
     Related Articles


 Cited By...


 More in this TOC Section
	
  
  
  
  
      Regulatory Guidance for P450 Induction from IQ: Part 3  
  
  
  
  




	
  
  
  
  
      Prioritizing NPs as precipitants of NPDIs  
  
  
  
  




	
  
  
  
  
      Regulatory Guidance for P450 Induction from IQ  
  
  
  
  






Show more PERSPECTIVES

 Similar Articles






  



  


  
  



  
      
  
  
    
  


  
  



  
      
  
  
    
  
    
  
      
  
  
    Advertisement



  



  


  
  



  



  


  
  



			

		

	
	
 	
	
	


    

  


      


  

    
  
      
    
  
    
  
    
  
                
    
      
  
    
  
      
  
  
    
  
      
  
    

	Home
	Alerts




Facebook   Twitter   LinkedIn   RSS
  




  


  
  



  

  
    
  
        Navigate

    
  
  
    	Current Issue
	Fast Forward by date
	Fast Forward by section
	Latest Articles
	Archive
	Search for Articles
	Feedback
	ASPET

  


  
  



  

  
    
  
        More Information

    
  
  
    	About DMD
	Editorial Board
	Instructions to Authors
	Submit a Manuscript
	Customized Alerts
	RSS Feeds
	Subscriptions
	Permissions
	Terms & Conditions of Use

  


  
  



  

  
    
  
        ASPET's Other Journals

    
  
  
    	Journal of Pharmacology and Experimental Therapeutics
	Molecular Pharmacology
	Pharmacological Reviews
	Pharmacology Research & Perspectives

  


  
  



  


    

  


  


  

  
  
    
  
    
  
                
    
      
  
    
  
      
  
  
    
  
      
  
    ISSN 1521-009X (Online)


Copyright © 2024 by the American Society for Pharmacology and Experimental Therapeutics

  




  


  
  



  



    

  


  


  

  
    
  
      







  