
    
      Skip to main content
    

    


  
      


    
      
    
  
    
  
    
  
                
    
      Advertisement



  



    

  


  


  


  
  
    
  
    
  
                
    
      
  
    
  
        Main menu

    
  
  
    
  
    
  
      
  
  
    
  	Home
	Articles	Current Issue
	Fast Forward
	Latest Articles
	Archive


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


	Editorial Board
	Alerts	Alerts
	RSS Feeds


	[bookmark: Virtual Issues]Virtual Issues
	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

  


  
  



  



  


  
  




  



    

  



  
                
    
      
  
    
  
      
  
  
    [image: Pharmacological Reviews]  


  
  



  



    

  


  


  


  
      
  	    
  
    
  
                
    
      	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

  


  
  



  



    

  


  


  


  
  
    
  
        
            
        [image: Pharmacological Reviews]      

                

          



  
    
  
                
    
      
  
    
  
      
  
  
    
  Search for this keyword 
 







  


  
  



  
      
  
  
    Advanced Search
  


  
  



  



    

  


  


  

  
  
    
  
        
  
                
    
      	Home
	Articles	Current Issue
	Fast Forward
	Latest Articles
	Archive


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


	Editorial Board
	Alerts	Alerts
	RSS Feeds


	[bookmark: Virtual Issues]Virtual Issues
	Feedback
	Submit


    

  



  
                
    
      	 Visit Pharm Rev on Facebook
	 Follow Pharm Rev on Twitter
	 Follow ASPET on LinkedIn

    

  


  



  

  
  
  	      

    
      
    
      
        
    
  
    
                        
  
                
    
      
	  
		
		
			
			  
  
      
  
  
    
  
  
      Research ArticleArticle

  
      

  
      Aging Biology and Geriatric Clinical Pharmacology
  
    	 Allan J. McLean and David G. Le Couteur


  
    	Pharmacological Reviews June 2004,  56 (2) 163-184; DOI: https://doi.org/10.1124/pr.56.2.4 

  
  
  


Allan J. McLean 
Biomedical and Clinical Divisions, National Ageing Research Institute, University of Melbourne Department of Medicine and Melbourne Health Aged Care Services, Royal Melbourne and Mt Royal Hospitals, Melbourne Health and University of Melbourne, Parkville, Victoria, and John Curtin School of Medical Research, Institute of Advanced Studies, Australian National University, Canberra, Australian Capital Territory, Australia (A.J.M.); and Centre for Education and Research on Ageing and the ANZAC Research Institute, Concord Hospital, and University of Sydney, New South Wales, Australia (D.G.L.)

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


David G. Le Couteur 
Biomedical and Clinical Divisions, National Ageing Research Institute, University of Melbourne Department of Medicine and Melbourne Health Aged Care Services, Royal Melbourne and Mt Royal Hospitals, Melbourne Health and University of Melbourne, Parkville, Victoria, and John Curtin School of Medical Research, Institute of Advanced Studies, Australian National University, Canberra, Australian Capital Territory, Australia (A.J.M.); and Centre for Education and Research on Ageing and the ANZAC Research Institute, Concord Hospital, and University of Sydney, New South Wales, Australia (D.G.L.)

	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


  


  
  



  
      
  
  
    [image: Loading]

  
    
  
      
  
  
    Abstract

        Population aging evokes doomsday economic and sociological prognostication, despite a minority of older people suffering significant dependency and the potential for advances in therapeutics of age-related disease and primary aging. Biological aging processes are linked mechanistically to altered drug handling, altered physiological reserve, and pharmacodynamic responses. Parenteral loading doses need only be adjusted for body weight as volumes of distribution are little changed, whereas oral loading doses in some cases may require reduction to account for age-related increases in bioavailability. Age-related reduction of hepatic blood flow and hepatocyte mass and primary aging changes in hepatic sinusoidal endothelium with effects on drug transfer and oxygen delivery reduce hepatic drug clearance. Primary renal aging is evident, although renal clearance reduction in older people is predominantly disease-related and is poorly estimated by standard methods. The geriatric dosing axiom, “start low and go slow” is based on pharmacokinetic considerations and concern for adverse drug reactions, not from clinical trial data. In the absence of generalizable dosage guidelines, individualization via effect titration is required. Altered pharmacodynamics are well documented in the cardiovascular system, with changes in the autonomic system, autacoid receptors, drug receptors, and endothelial function to modify baseline cardiovascular tone and responses to stimuli such as postural change and feeding. Adverse drug reactions and polypharmacy represent major linkages to avoidable morbidity and mortality. This, combined with a deficient therapeutic evidence base, suggests that extrapolation of risk-benefit ratios from younger adults to geriatric populations is not necessarily valid. Even so, therapeutic advances generally may convert healthy longevity from an asset of fortunate individuals into a general social benefit.
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