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Drug Absorption with Aging

• Oral transmucosal fentanyl absorption unchanged
• GI absorption generally unchanged  
• Decreased acid secretion plus use of PPIs and antacids can:

- interfere with drug ionization
- impair absorption of some meds 
- impair oxidation of ferric to more absorbable ferrous iron 
- impair liberation of vitamin B12 from food 
- contribute to iron, calcium and vitamin B12 deficiencies 

• L-DOPA absorption is enhanced due to lower DOPA decarboxylase
• IM antibiotic absorption may be impaired 
• Transdermal absorption may be enhanced from epidermal thinning 

*
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Microbiome & Drug Metabolism
• Medications have potent effects on GI microbiome
• Microbiome can: 

- Inactivate med (digoxin)
- Activate med previously inactivated in liver (irinotecan)
- Produce toxic metabolite (teratogenic nitrazepam form) 

• Role of microbiome on geriatric pharmacology unknown 

Tuteja S. Circulation: Genomic and Precision Medicine. 2019;12

*
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Body Distribution with Aging
• Body fat – increased
• Muscle mass – decreased
• Total body water – decreased
Volume of distribution:
• For fat soluble drugs - increased
• For water soluble drugs - decreased
• Data mostly cross-sectional with variable trajectories
• BMI poor fat measure 

*
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Interactions with blood proteins

• Decrease in serum albumin

• Acidic highly albumin-bound drugs most affected  

• Even small protein binding reduction may result in a 
clinically significant increase in free drug concentration 

• Slight increase in α1-acid glycoprotein can affect free 
drug concentrations, particularly of lipophilic basic drugs

*
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Renal Excretion with Aging

• Declines in renal perfusion and GFR in most patients
• Impact ability to eliminate renally-excreted meds
• This results from well-defined cellular and physiologic changes
• Chronic diseases and aging increase heterogeneity
• GFR does not decline in all older adults over time
• Cannot rely on serum creatinine value alone 

Serum creatinine of 1.6 may indicate 
normal GFR in muscular young athlete, 
while reflecting major decline in GFR 

for frail 85 year old woman

*
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Hepatic metabolism & excretion

• Hepatic blood flow declines by 10% per decade

• Liver mass decreases by 20-40% with aging 

• Drugs metabolized by cytochrome P450 most affected 

• Reduction in clearance of flow-limited drugs by 30-40%

• This reflects declines in hepatic flow 

• No alteration for capacity-limited drugs

*
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Changes in Pharmacodynamics

• Examples of decreased responsiveness with aging (e.g. isoproterenol)
• Examples of increased responsiveness (e.g. propofol)  

*



Heterogeneity of Aging, Frailty, Multimorbidity
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Summary and Knowledge Gaps

• Average impact of aging on drug metabolism is well understood
• Yet, heterogeneity of aging “effect” is seen in terms of: 

- specific drugs within broader classes
- inter-individual aging differences (health, frailty, co-morbidities)
- prediction of hepatic changes is especially problematic 
- role of nutrition? alcohol? lifestyle? microbiome?  

• We are much better at predicting population vs. individual changes 
• Need “point of care” predictors of individual’s drug metabolism
• Need “point of care” predictors of individual’s drug response
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