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Figure 1. Age-related decline in liver volume in humans
(percentage of original volume) measured by ultrasound.
(Data obtained from LeCouteur and McLean. 1998)
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Table 1. Age related changes and the potential resulting problems in the pharmacotherapy of elderly persons

and their estimated relative importance

Confounding factors

Remarks and examples

Relative importance

Compliance problems in old patients

taking many drugs a time

Errors sharply increase when more
than four drugs are being prescribed at

Very important

Altered drug absorption from the aging
gastrointestinal tract

Less important

Altered protein binding due to altered
plasma protein pattern

Increases glomerular excretion and
tissue drug concentration

Possibly important

Altered volume of distribution due to Diazepam has a markedly prolonged Important
changing body composition and body half-life in the elderly due to a
mass increased volume of distribution
Impaired liver function Important

Impaired renal excreation

Glomerular filtration decreases with age Very important

Altered end organ susceptibility to drug The risk of falls is increased in
subjects taling sedative drugs

effects

Very important

Failure of compensatory mechanisms

Arthritis and impaired postural control
may aggravate the risk of falls after a

Very important

variety of psychotropic drugs
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Figure 2. Correlation of age and the percentages of male
and female patients experiencing post-marketing adverse

drug reactions. (Data from the FDA Annual Postmarket
Adverse Drug Experience Report).
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Table 2. Effect of age on the metabolic clearance of various drugs. Indicated are also the major enzymes or

reactions responsible for a drug’s metabolism

Metabolic clearance in old age

Metabolizing enzyme or reaction

Decreased

Not changed

CYP 1A2
CYP 3A4, 3A5

zolpidem
CYP 2C9 Naproxen, warfarin
CYP 2C19 Imipramin
CYP2D6

Various CYP

Glucuronidation Morphine
Acetylation

Glutathion conjugation

Theophylline, ropinirole

Antipyrine, clomethiazole,
imipramine, pethidine, verapamil

Amiodarone, amitriptylin,
carbamazepin, triazolam,
cyclosporine, ditiazem, fentanyl,
lidocaine, nifedipin, felodipin,

Alfentanil, diazepam,
sertraline, paracetamol

Celecoxib, diclofenac,
citalopram, irbesartan,
phenytoin

Fluxetin, nortriptylin,
proprnolol, risperidone,
venlfaxin

Caffeine, ibuprofen,
mexiletin

Salicylic acid
Isoniazid

Paracetamol
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Table 3. Effect of age on ‘blood flow limited’ or ‘capacity-limited’ hepatic drug metabolism (data from Le
Couteur and McLean, 1998)

Metabolism in old age

Reduced Unchanged
Blood flow limited Amitripylin, imipramine, lidocaine,
metabolism morphine, pethidine, propranolol, verapamil
Capacity limited metabolism Antipyrine, theophylline Diazepam, digitoxin,

phenytoin, salicylic acid,
valproic acid, warfarin
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