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Learning Objectives 

By the end of this presentation attendees will be able to: 
 

• Describe changes in pharmacokinetics and pharmacodynamics in the 
elderly. 

• Understand the factors that place older people at an increased risk of 
medication-related harm. 

• Identify the challenges and skills required when making clinical 
decisions related to the care of older patients. 

• Become familiar with guidelines and tools that are used in geriatric 
clinical practice.  

• Identify therapeutic goals, drug related problems and design 
appropriate therapeutic plans for elderly patients. 

• Describe some strategies to assist older patients’ compliance with 
complex medication regimens. 

 
 

 

Why do the elderly need special consideration 
when prescribing? 

• Physiological function change with 
increasing age 
  Especially renal function – important when dosing 

 

• Co-morbidities with multiple medicines 
  Increased need for regular review of medications: 

 therapeutic effect and adverse effects 

 avoid prescribing cascade* 

 *Reference: Rochon PA, Gurwitz JH. Optimising drug treatment for elderly people: the prescribing cascade. 
BMJ. 1997;315(7115):1097.  

• Altered pharmacokinetics & organ sensitivity 

• Multiple co-morbid conditions 

• Multiple medications - polypharmacy 

• Ageing process in the brain 

• Severe acute illness – MI , UTI 

• Impaired vision and hearing 

• Functional disability 

Why do the elderly need special consideration 
when prescribing? 

Gastrointestinal Absorption 
  gastric pH (ex. antibiotics) 
 Delay in gastric emptying (ex. anticholinergics) 
 Thinning and  absorptive GI surface 
  active transport mechanisms 

• Mainly impacts the rate rather than the extent of drug 
absorption. 

• For most medications the extent of absorption is most 
important, although it may be an issue when the onset 
of action is important e.g. Parkinson’s Disease, pain, 
etc. 

 

What age-related changes can affect 
drug therapy? 

Age-related changes… 

Total Body Volume of Distribution (Vd)  
 total body size 

 total body water - decrease in Vd of water-soluble 
drugs e.g. Digoxin, Gentamicin 

 total body fat - increase in Vd of fat-soluble drugs e.g. 
Diazepam 

 plasma albumin - free fraction of highly protein bound 
drugs is  (phenytoin, warfarin) 

 

• Depends mostly on physiochemical properties of 
individual medications 
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Age-related changes… 

Excretion (Kidney) 
 glomerular filtration rate (and CrCl) 
 renal tubular function 

 
• Most drugs exit body via kidney 

 Predominantly renally excreted drugs - doses should be 
individualized (ex: gentamycin, NSAIDs) 

• Reduced elimination  can result in drug accumulation  
and toxicity 
 Reduction in doses of those with low therapeutic index; 

ex: digoxin 
• Aging and common geriatric disorders can impair kidney 

function 
• Marked variability in renal function in elderly 

 

Serum Creatinine does NOT reflect 
Creatinine Clearance 

•   lean body mass  lower creatinine production 

and 

•   glomerular filtration rate (GFR) 

 

Result: In older persons, serum creatinine 

stays in normal range, masking change in 

creatinine clearance (CrCl) 

Age-related changes… 

Liver Metabolism and Excretion 
 liver mass 
 liver blood flow 
 liver enzyme activity 

 

• Hepatic clearance dependent on hepatic flow and steady state 
extraction ratio 

• High extraction drugs - higher bioavailability if hepatic flow reduced 
(Morphine) 

• Low extraction drugs - more dependent on liver enzyme activity 
(Phenytoin) 

• No easily available measure for liver function impairment - start LOW 
go SLOW 
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Altered Pharmacodynamic Mechanisms 

Pharmacodynamics: 
• Influences the time course and intensity of 

pharmacologic effect of a drug 

• Impairment varies considerably from person to person 
 All organ systems are affected 

 Change in receptor numbers 

 Change in receptor affinity 

 Post-receptor alterations 

 Age-related impairment of homeostatic mechanisms; ex: 
orthostatic hypotension 

Why are the elderly at increased risk of 
medication-related harm? 

• Older people suffer a high rate of disease 
related to medications* 

• Possible reasons: 

Prescribed more drugs 

Receive between 35 to 40% of all drugs 
prescribed 

Increase in the availability of new drugs 

Emerging treatments for various chronic 
conditions  

 
*Reference:  Griffin JP, Chew R.  Association of the British Pharmaceutical Industry, 1999.

  

Adverse Drug Reactions 

• 15% of hospitalizations in the elderly are related 
to adverse drug reactions (ADRs) 

• Elderly are 2-3 times more at risk of ADRs, due to: 

More medications, higher risk of drug-drug 
interactions or ADR (ex: warfarin) 

Comorbid conditions, increased incidence of drug-
disease interactions (ex: NSAIDS can exacerbate 
CHF, bupropion can lower seizure threshold, etc.) 

Higher the risk of non-adherence 
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• ≥6 chronic diseases 
• >12 doses/day 
• ≥9 medications 
• Low BMI (<22 kg/m2) 
• Age > 85 years 
• Creatinine clearance < 50 mL/min 
• History of prior ADE 

Potential Risk Factors for ADRs Which medications are potentially harmful in 
the elderly? 

• Several tools have been used to assess the 
appropriateness of medication use in this population, 
including: 

Beer’s Criteria 

 Screening Tool of Older Persons’ Prescriptions (STOPP) 

 Screening Tool to Alert doctors to Right Treatment (START) 
(STOPP/START) 

Medication Appropriateness Index (MAI) 

 Improved prescribing in elderly tool (IPET) 

 

 

 
Two lists: 

1.  Medications that should be avoided in older people (disease-
independent, dose-limited list).   

 These medications are known to cause confusion, altered 
consciousness, and increased propensity to fall, and they may 
lead to diminished independence and increased mortality. 

  

2.  Medications that should be avoided in certain medical 
conditions (disease-dependent list) 

 

 

The  Beers  Criteria… The  Beers  Criteria… 

Independent of Diagnoses or Conditions  

 

Short Acting dipyridamole 

Often causes orthostatic hypotension 
 

Reference: Fick DM, et al.  Arch Intern Med 2003;163(22):2716-24. 

The  Beers  Criteria… 

Considering Diagnoses or Conditions  

 
Condition: 

Gastro Intestinal 

Medications: 
NSAIDs 

Aspirin (>300mg/day) 
 

Severity: 
High  

 

Drugs and Cognitive Impairment 

• The elderly have an increased sensitivity to medications that affect 
the CNS and manifest as: 
 Delirium (11-30% of hospitalized elderly patients experience drug-induced 

delirium) 
 Sedation 
 Depression 
 Confusion 

• Common cause - potentially reversible  
• The most common CNS effects have been associated with: 

 anticholinergics 
 antidepressants 
 analgesics 
 antipsychotics 
 digoxin 
 anticonvulsants  
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Benzodiazepines (BZDs) 

•  falls risk = accumulation  can lead to excess 
sedation and drowsiness 

• CNS depressant effects can lead to drowsiness , 
dizziness , day-time somnolence , confusion  & 
impaired co-ordination 

•  physical & psychological dependence 

• Long acting BZDs: 

Accumulation of active metabolites 

↑ risk of falls over short-acting BZDs 

Antipsychotics 

• Decreased metabolism can lead to increased blood 
levels and increased side effects 
 

• Brain changes with aging can lead to heightened 
sensitivity to side effects (e.g. EPS) and reduced 
effectiveness 
 

• Cognitive impairment can lead to non-adherence 

 

 

Drugs and Falls 

• Older adults > 75 yoa on > 4 medications have a higher risk of 
falling (independent risk factor for falls)* 

• High risk medications include those that affect balance, 
cognition, vision or alertness such as psychoactive medications, 
diuretics, antihypertensives, anticholinergics, opioids, muscle 
relaxants, and anticonvulsants. 
Biggest risk drugs are the BZDs 

• Gradual withdrawal of psychotropic medications reduces the 
rate of falls. 

• Vitamin D does not reduce falls rate but it may be effective in 
those with low vitamin D levels (ex: housebound or 
institutionalized elderly who are less exposed to sunshine). 

 *References: Gillespie, LD. etal. Interventions for preventing falls in older people living in the community. Cochrane Database of 
Systemic Reviews 2009, Issue 2. CD007146 

Effects of blocking acetylcholine 

• Stimulation of heart - tachycardia , possible arrhythmias 

• Inhibition of peristalsis - digestive problems 

• Inhibition of saliva - dry mouth 

• Constriction of urine flow - urinary retention , overflow 
incontinence , particularly in elderly men with prostate 
enlargement 

• Tightening of sphincters controlling defecation - chronic 
constipation , faecal impaction 

• Blurred vision - possibility of falls 

• Increased possibility of confusion & memory loss - 
misdiagnosis of dementia 

 

 

Drugs with Anticholinergic Activity 

• Anticholinergic drugs (used in Parkinson’s Disease 
& drug-induced movement disorders) 

• Antipsychotics (Chlorpromazine, Clozapine, 
Olanzapine) 

• Anti-emetics (Metoclopramide, Dimenhydrinate) 

• TCA anti-depressants (Amitriptyline) 

• Anti-muscarinics (Oxybutynin) 
NB: If more than one drug with anticholinergic action is given – effects are additive 
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Principles of Drug Management in the 
Elderly 

• Complete drug history including herbals & OTC’s to evaluate: 

 Is drug therapy required? 

Choice of appropriate drug and preparation 

Dosage regimen to accommodate changes in physiology 

• Start low, go slow 

• Keep regimens as simple as possible and provide clear and simple 
medication instructions 

• Detailed monitoring and periodic re-evaluation of drug therapy 

Have patient bring in meds at each visit 

• Consider cost = non-compliance 
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Before Starting a New Medication, Ask: 

• Is this medication necessary? 

• What are the therapeutic end points? 

• Do the benefits outweigh the risks? 

• Is it used to treat effects of another drug? 

• Could 1 drug be used to treat 2 conditions? 

• Could it interact with diseases, other drugs? 

• Does patient know what it’s for, how to take it, and what 
ADEs to look for? 

 

 

 

 

 
 
 

Tips for simplifying medication regimens 

 

Tips Example 

When starting drug therapy, consider 
whether the new agent could be part of a 
prescribing cascade 

After starting a prescription for donepezil, a patient has dif-
ficulty sleeping; rather than starting a sedat1ve, switching 
therapy for dementia might be an appropriate alternative 

Maximize nondrug measures prior to 
initiating or increas1ng drug therapy where 
appropriate 

Teaching and implementing good sleep hygiene rather than 
adding a sedat1ve 

Where possible, use medications that are ad-
ministered with the lowest dosing frequency 

Using extended-release, once-daily formulations rather than 
those administered more frequently 

When dosages are stabilized, use 
combination products if poss1ble 

Using combination ACEI or ARB with diuretic rather than the 
two products separately, if available 

Review the need to continue medications on 
a regular basis 

Use compliance aids such as dosettes, blister packs, pouch 
packs, to maximize adherence, when possible. 

Coordinate dosing regimens to reduce the 
number of dosing times overall 

If all medications are administered once or twice daily, use 
morning  and evening administration times (rather than also 
having some medications at lunch, dinner) if appropriate 

Tips for Optimizing Medication Use in Older Adults 
SUMMARY 

• The elderly take more medications than any other age 
group 

• Pharmacokinetics and pharmacodynamics are altered 

• ADR’s are common 

• Risks  with number of drugs used 

• Non-prescription (OTCs) and herbal therapies are 
common 

• Safe medication use for elderly requires vigilance on part 
of older person & those assisting them 

• The Beer’s criteria can be used as a guide and screening 
tool. 

 


