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OBJECTIVES

From a CLINICIANS PERPSECTIVE to:

1) Understand complex field of physiology of ageing and 
prescribing risks

2) Identify the physiologic changes associated with aging that 
influence pharmacokinetics and pharmacodynamics

3) Recognise adverse drug events (ADEs) when an older 
adult presents with a new clinical condition or complaint

4) Risk-benefit analysis of all new therapies for older adults

5) Utilise strategies for shortening medication lists, reducing 
dosages and carefully introducing new medications on a 
trial basis.



Can cause a lot of harm 
including death. 
A high-risk area

Multiple medical 
conditions Multiple medications

Multiple prescribers and 
poor communications

Different rates of PK 
changes across the 

populatoin and 
sometimes 

unpredictable PD 
responses

Adherence, double 
dosing

Supplements, 
complementary 

therapies and over-the-
counter drugs

NB - cannabis

CHALLENGES OF PRESCRIBING
FOR OLDER ADULTS 



Older adults are 
frequently not included in 
clinical trials, so difficult 

to predict drug 
metabolism or drug 

effects

Little evidence for almost 
all medicines in older 

adults

Even if there is, important 
information on 

dose-response curve is 
not available.

Most older adults are on 
regular medications

Most prescriptions are in 
older people

LOTS OF MEDICATIONS
AND LITTLE EVIDENCE



DANGERS OF 
MULTIPLE 
MEDICATIONS

Adverse effects (side effects and DEATH)

Drug-drug interactions

Duplication of drug therapy

Ineffectiveness

Poor adherence
Cost
Decreased quality of life



Adverse 
symptoms

Adverse clinical 
outcomes

Doctor visits or 
hospitalisations

Falls

Functional decline

Changes in 
cognition 
(delirium)

Death

Poor adherence, 
poor quality of life

Increased cost

ADVERSE DRUG EVENTS (ADES)



MOST 
COMMON 

MEDICATIONS 
CAUSING 

ADEs

Antibiotics – 
NB antibiotic 
resistance

Analgesics – NB 
gabapentin, 

opioids

Anticoagulants

Antihistamines

Anticonvulsants

Antipsychotics – 
risk of arrhythmias, 
sudden death, falls

Cardiovascular 
meds

Diabetic meds



PREVALENCE OF ADEs

A third of community-
dwelling older adults 

but 2/3 of nursing 
home patients (over                                                

4 years)

Up to a third of geriatric admissions

The Clinical Impact of 
Hospital-Acquired 

Adverse Drug 
Reactions in Older 

Adults: An Australian 
Cohort Study. J Am 
Med Dir Assoc2024 

Aug;25(8):105083.Josh
ua M Ingliset al 

737 patients in the cohort with 72 having 
experienced a HA-ADRs Patients with an 

HA-ADR had increased length of stay 
and 30-day readmissions compared with 
those without an HA-ADR. In multivariate 

analysis, the number of HA-ADRs was 
associated with in-hospital mortality and 
length of stay In exploratory analyses, 

patients with an HA-ADR to antibacterial 
drugs had significantly higher rates of in-
hospital mortality compared with those 

without these reactions.
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Common and unrecognised

https://pubmed.ncbi.nlm.nih.gov/?term=Inglis+JM&cauthor_id=38878799
https://pubmed.ncbi.nlm.nih.gov/?term=Inglis+JM&cauthor_id=38878799


Less water More lipid

Less muscle mass Slowed hepatic 
metabolism

Decreased renal excretion
Decreased responsiveness 
and sensitivity of the 
baroreceptor reflex

PHYSIOLOGIC CHANGES WITH 
NORMAL AGING



PHYSIOLOGIC CHANGES
ASSOCIATED WITH AGE

• General receptor changes – tolerance, sensitivity

• Less muscle, cell membrane changes – toxicity e.g. from statins

• Microbiome and changed diet

• Common organ changes - Neurology

• Diminished neurotransmitter levels
• Greater susceptibility to neurological effects

• Cardiology

• Heart is a muscle!
• Reduced cardiac output (decreased absorption, metabolism, 

clearance)
• Greater susceptibility to cardiac adverse effects

• Kidney and liver disease
• Decreased drug clearance and altered metabolism



PHYSIOLOGIC CHANGES 
ASSOCIATED WITH 

NORMAL AGING

Absorption usually 
does not change

Altered Vd - ↑ 
concentrations of 
water soluble and 

free drugs

Longer half-life 
for lipophilic 

drugs

Slower (rate and 
extent) phase I 

metabolism
Impaired 
excretion

Decreased 
baroreceptor 
responsiveness



PK CHANGES - ABSORPTION

• Antacids/PPIs
• Drugs that slow or speed up GUT TRANSIT
• Iron
• Altered DIET and MICROBIOME

Altered by drug 
interactions

• Gastritis
• Colitis/Lymphoma/Clostridium
• Lack of intrinsic factor (B12 absorption)
• Delayed gastric emptying
• Pancreatic insufficiency
• Liver and bile issues

Disease



DISTRIBUTION
• Less water = ↓ volume of distribution

 Higher concentration of water-soluble drugs

• More fat = ↑ volume of distribution

 Prolonged action of fat-soluble drugs (increased 
half-life)

• Lower serum proteins (like albumin) increases the 
concentration of unbound (free or active) form of drugs



METABOLISM
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Slowed rate 
and extent 
of Phase I

Oxidation, 
reduction.
Warfarin/
phenytoin 
levels maybe 
higher due to 
altered 
metabolism

Phase II reactions 
are essentially 
unchanged

Conjugation, 
acetylation, 
methylation

Drug-drug 
interactions

Increased 
risk with 
increased 
number of 
drugs



LIVER AND RENAL 
CLEARANCE

• may be reduced

• active drug metabolites may 
accumulate

• Prolonged therapeutic action
• Adverse effects



• PPI

• STATINS

• ANTIDEPRESSANTS

• ANTIPSYCHOTICS

• DENOSUMAB
APIXIBAN

• OPIOIDS

• GABAPENTANOIDS
MELATONIN

MY PERSONAL EXPERIENCE 
– HARMS OR ABSENT 

EFFICACY



STATINS

Th e  p h a rm a cod yn a m ic a n d  clin ica l t r ia l e vid e n ce  fo r  s t a t in  d ose
Sim on B. Dim m itt, Hans G. Stam pfe r, John  B. Warren
First pub lished : 02 February 2018

Ab st ra ct
Sta tin  doses a round  e stim ated  e ffective  dose  50 (ED50) can  reduce  m yocard ia l in farction  by ove r 25% and  m orta lity by a round  10%. Be ing a  com pe titive  
enzym e  inh ib itor, s ta tin  e fficacy p la teaus a t doses tha t a re  m ultip le s above  the  ED50, whilst on- and  off-ta rge t adve rse  even ts increase  in  num ber and  
seve rity with  increasing dose . For exam ple , m yopathy has been  shown to  increase  by up  to  29-fold  and  live r dysfunction  by up  to  n ine -fold  as sta tin  
dose  is  increased . Doses of up  to  40-fold  ED50 have  been  prom oted , bu t above  five -fold  ED50, for exam ple  10 m g of a torvasta tin , the re  is  no 
random ised  con trolled  clin ica l tria l evidence  tha t coronary m orta lity is  lowered , or tha t su rviva l is  increased .

https://bpspubs.onlinelibrary.wiley.com/authored-by/Dimmitt/Simon+B.
https://bpspubs.onlinelibrary.wiley.com/authored-by/Stampfer/Hans+G.
https://bpspubs.onlinelibrary.wiley.com/authored-by/Warren/John+B.
https://bpspubs.onlinelibrary.wiley.com/journal/13652125


CASE EXAMPLE

94yo female from NH; 
presents post fall with 

complaint of left hip pain
Unable to recall events, 

agitated; confused

Usually ambulates short 
distance with walker at 

baseline, needs 
assistance with 

dressing, bathing, 
toileting. 

Blood PR and refusing 
food 1 day ago

Recent admission after 
a fall and 

supratherapeutic INR of 
5.6 (while on antibiotics 

for a urinary tract 
infection)



PAST 
MEDICAL 
HISTORY

1) Parkinson’s disease

2) CVA  with residual 
weakness

3) Dementia (MMSE 22/30)

4) Osteoporosis

5) Urinary incontinence

6) Recurrent UTIs

7) Hypertension

8) CAD stent 2 years ago

9) CHF (EF 32%)

10) Atrial Fibrillation

11) Hyperlipidemia

12) Osteoarthritis, especially 
hips and knees

13) Macular degeneration

14) Type 2 DM

15) Peripheral neuropathy

16) Chronic renal insufficiency

17) Anemia

18) Hypothyroidism

19) COPD on oxygen

20) Diverticulosis



MEDICATIONS
• DONEPEZIL 5MG PO DAILY

• CARBIDOPA/LEVODOPA 10/100 PO TID

• ASPIRIN 325MG PO DAILY

• WARFARIN (5MG PO)

• OXYBUTININ 5MG OD

• ATORVASTATIN 40MG PO

• INSULIN (LONG-ACTING AND SLIDING 
SCALE)

• GABAPENTIN (NEURONTIN) 300MG PO TID

• IRON SULFATE 325MG PO TID

• VENLAFAXINE 150MG DAILY

• LEVOTHYROXINE 50MCG PO DAILY

• FRUSEMIDE (LASIX) 60MG PO BID

• POTASSIUM CHLORIDE 20MEQ PO DAILY

• METOPROLOL 100MG PO BID

• LISINOPRIL 20MG PO DAILY

• AMLODIPINE 10MG PO DAILY

• ACETAMINOPHEN 1000MG PO TID

• DOCUSATE SODIUM 100MG PO BID

• MOVICOL DAILY (1 SACHET)

• TIOTROPIUM 18MCG INHALED DAILY

• MONTELUKAST 10MG PO DAILY 

• FLUTICASONE/SALMETEROL 100/50 
INHALED BID

• SALBUTEROL/ATROVENT NEBULIZERS PRN 
WHEEZING

• MULTIVITAMIN ONE PO DAILY

• VITAMIN E 400 IU PO DAILY

• CALCIUM CARBONATE 500MG PO TID

• VITAMIN D 800 UNITS PO DAILY

• NITROF URANTOIN100MG PO



WHY 
THE 
FALL?

One of the 28 medicines!

Functional status

Sensory impairments Macular degeneration
Peripheral neuropathy

Neurological diseases Dementia
Parkinson’s Disease

Co-morbid diseases
Cardiovascular (syncope)
Diabetes mellitus 
(hypoglycemia)
Anemia (hypotension)



ORTHOSTATIC 
HYPOTENSION, 
FALLS,
AND HIP 
FRACTURES

Baroreceptor sensitivity decreases with age

Venlafaxine, high dose and multiple 
antihypertensives

• Associated with orthostatic hypotension

Diuretic use can cause volume depletion 
and orthostatic hypotension

Falls and hip fractures are associated with 
significant morbidity and mortality in older 
adults



WHY 
CONFUSION?

Head injury?

Contusion on forehead

Recent history of 
supratherapeutic INR

Dementia

Moderate dementia by 
history

What is her baseline?

Delirium

Infection (history of UTIs)

Drugs (Adverse Drug 
Event)

Hospital (change in 
environment)



ANTICHOLINERGIC MEDICATIONS

Drug classes
Antihistamines 
Tricyclic antidepressants
Antispasmodics and muscle 
relaxants

Adverse effects
Dry Mouth
Urinary retention
Constipation
Delirium

24



Oxybutinin

Potent anticholinergic
Relaxes detrusor muscle to 

treat urge incontinence 
(detrusor hyperactivity; 
“overactive bladder”)
Can worsen delirium, 

constipation

Donepezil 

Acetylcholinesterase Inhibitor
Higher levels of acetylcholine 
may help improve cognition

Can cause detrusor 
hyperactivity and diarrhea
Could cause symptomatic 
bradycardia and syncope 

(also on β-blocker)

Incontinence and falls

Dementia is a risk factor for 
both incontinence and falls

Incontinence may be an ADE 
related to Donepezil

Diuretic use can worsen 
incontinence and cause 
orthostatic hypotension

AGONIST AND ANTAGONIST +/-



CLINICAL TIPS:  “THINK DRUGS”
BEFORE A NEW DIAGNOSIS

• Many hospital admissions are due to drug toxicity not a new diagnosis

THE MEDIAN AGE WAS 40 (27–58) YEARS. THE PREVALENCES OF 
ADE-PS AND POTENTIAL ADES WERE 9.2% (95% CI 7.5–11.3) AND 5.0% 
(95% CI 3.8–6.6), RESPECTIVELY. THE SEVERITY OF HARM WAS 
CLASSIFIED AS ‘DEATH OR LIKELY PERMANENT HARM’ IN 4.7% 
(95% CI 0.2–9.1) OF ADE-PS, ‘TEMPORARY HARM’ (89.5%, 95% CI 83.1–
96.0) AND ‘MINIMAL OR NO HARM’ (5.8%, 95% CI 0.9–10.8). 
MOST (79.1%, 95% CI 70.5–87.7) ADE-PS WERE PREVENTABLE.

• Consider adverse drug effect as etiology of new signs/symptoms

• Consider discontinuing or dose-reducing medications

• Avoid prescribing a new medication to treat an adverse drug effect 
Remember over-the-counter drugs, supplements, and comps.



COMMON CONDITIONS ARE OFTEN ADEs

CONSTIPATION 

INCONTINENCE 

MEMORY LOSS 

SYNCOPE

FALLS  

WEIGHT LOSS 
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Calcium Channel Blockers; Iron

α-blockers

Antihistamines, Sedatives, Benzos, opioids etc.

Tricyclics, α-blockers

Benzodiazepines

Fluoxetine 



BEERS CRITERIA

A consensus-based list of potentially inappropriate 
medications for older adults

Beers criteria published 1991 and revised in 
1997, 2002, and 2012

Statistical association with adverse drug events has 
been documented

Does not account for the complexity of the entire 
medication regimen

J Am Geriatrics Society, 2012
http://www.americangeriatrics.org/files/documents/beers/2012BeersCriteria_JAGS.pdf
 

Pharmacotherapy 2005;25(6):831–83

http://www.americangeriatrics.org/files/documents/beers/2012BeersCriteria_JAGS.pdf


BEERS CRITERIA:  POTENTIALLY INAPPROPRIATE 
MEDICATIONS FOR OLDER ADULTS

Main concern is that all medicines are PIMS in 
older people

Would be better to say – just think carefully, use 
smallest dose and check for outcomes 

Beers describes drugs or classes of drugs that can 
cause or worsen a particular disease or syndrome

29
Tables available online at: http://www.americangeriatrics.org/files/documents/beers/2012BeersCriteria_JAGS.pdf

J Am Geriatrics Society, 2012

http://www.americangeriatrics.org/files/documents/beers/2012BeersCriteria_JAGS.pdf


MANAGING 
AGITATED 
DELIRIUM

Treat pain

Although opioids 
may cause 
confusion, 
untreated pain 
may precipitate 
and perpetuate 
delirium

Assess for other 
sources of 
discomfort

Hunger, thirst, 
cold
Urinary 
retention, fecal 
impaction; 

Sensory

Eyeglasses 
and hearing 
aids
Try to minimise 
sensory 
“overload”
Reorientation



ANTIPSYCHOTIC 
MEDICATIONS

Atypical (ie. risperidone, quetiapine, olanzepine)

Olanzepine may be best choice in 
setting of prolonged QTc

Quetiapine safest for Parkinson’s 
Disease but may not be as useful 

for acute management

Typical (ie. haloperidol)

Potent 
antidopaminergic 

effects

Can severely 
worsen 

Parkinsonism
Beers Criteria 

medication

Intravenous 
haloperidol 

associated with 
arrhythmias

“Black Box” warning: increased risk stroke, death



BENZODIAZEPINES
FOR AGITATED DELIRIUM

Avoid if possible

• Appropriate if 
being used to treat 
alcohol withdrawal

• If necessary, use 
lowest dose possible

• Beers Criteria 
medication

May cause a 
paradoxical reaction 

in older adults

• Increased agitation 
and anxiety

• May lead to 
prescribing cascade 
(ie. antipsychotic)

Avoid long-acting 
benzodiazepines

• Prolonged half-life 
in older adults 
(days)

• Sedation, 
aspiration, delirium

• Increased risk of 
falls and fractures

32Beers criteria: J Am Geriatrics Society, 2012

Tables available online at: http://www.americangeriatrics.org/files/documents/beers/2012BeersCriteria_JAGS.pdf

http://www.americangeriatrics.org/files/documents/beers/2012BeersCriteria_JAGS.pdf


KEEP THE MEDICATION LIST SHORT

Question the need for new medicationsQuestion

Stop medications, whenever possibleStop

Prioritise treatmentsPrioritise

Weigh risks and benefitsWeigh

Avoid undertreating older patients
• Pain
• Systolic hypertension (stroke, renal failure, heart disease)
• Anticoagulation and atrial fibrillation (stroke prevention)

Avoid

33



START LOW, GO SLOW…

• Start one medication at a time

• Start with a low dose and increase gradually

• Monitor for response and adverse effects

• Once daily is usually best

• Assess adherence with regimen



Be conservative, but don’t miss the target!

What is your goal? Are you achieving it?

If you are not at goal, can the dose be increased 
or are you limited by side effects?

Are you observing a clinical benefit at lower 
doses?

Consider stopping if you can’t “go all the way” 
and the benefits at lower doses are not clear.



1) CONTINUOUS REVIEW – 
HARMS AND BENEFITS

2) OTHER NON DRUG OPTIONS 
POSSIBLE

3) CHECK IF DOSE CORRECT?

4) START LOW AND GO SLOW.

5) THINK “DRUGS” BEFORE MAKING A 
NEW DIAGNOSIS

6) KEEP THE MEDS LIST SHORT – 
ONE ON ONE OFF

SUMMARY

PRESCRIBING FOR OLDER 
ADULTS
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Medication management in residential aged care facilities
GUIDING PRINCIPLES
National quality use of medicines
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