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A recent consultation 



 Aspirin 

 Clopidogrel 

 Warfarin 

 Coloxyl with senna 

 Clearlax 

 Methotrexate 

 Paracetamol 

 Pantoprazole 

 Cholecalciferol 

 Bisoprolol 

 Perhexiline 

 Ramipril 

 Amiodarone 

 Folate supplement 

 Atorvastatin 

 Tiotropium 

 Symbicort 

 Metformin 

 Amitriptyline 

 Gabapentin 

 Frusemide 

 Novosource renal 

22 Drugs 
 
How many interactions? 



Medication use in the Elderly 

 Increase in chronic diseases in elderly 

 Increase in medication use in elderly 

 Aged pensioners use 22% of all 
medications and 55% of 
psychotropics 

 53% of >70yo in community take 
four or more medications 

 Medications are often a cause of ED 
presentations 



Pharmacology 

 Pharmacokinetics- ADME 

 Pharmacodynamics- physiological 
responses to drug actions 

 



Pharmacokinetics 

 Absorption 

 Distribution 

 Metabolism 

 Excretion 



Absorption 

 Bioavailability 

 The proportion of the dose that reaches 
the systemic circulation 

 

 First pass metabolism 



Absorption in the elderly 

 Essentially unaffected by ageing 

 

 Decreased GI motility 

 Decreased GI blood flow 

 Increased gastric pH 

BUT 

 Longer time for absorption 



Distribution 

 Volume of Distribution (Vd) 

 A hypothetical volume relating to a 
specific drug 

 How much ends up in tissues vs staying 
in plasma 

 “the amount of drug in the body divided 
by the concentration in the plasma” (Vd= 
A/C).  

 Used to estimate a loading dose 

 LD=Vd x target concentration 



Distribution in the elderly 

 Volume of distribution (Vd) 

 Lean body mass and body water 
decrease 

 Adipose tissue increases 

 

 Protein binding 

 Α1-acid glycoprotein (basic) binding 
probably either increased or unchanged 

 Albumin (acidic) decreases by ~12% 

 Warfarin, phenytoin, diazepam and 
haloperidol 



Metabolism in the elderly 

 Hepatic biotransformations 

 Phase I (oxidations, reductions and 
hydrolyses). Possibly decreased 

 Phase II conjugation (glucuronides, 
sulphates, acetates). Unchanged in 
healthy elderly 

 Progressive reduction in liver mass 

 Reduced blood flow (~40%) 

 Effects of CYP450 with disease 





Excretion in the elderly 
 

 Renal blood flow decreases by ~1% 
per year after 50yo 

 Renal mass decreases with age 

 Overall decrease of GFR by one third 

 Renal tubular function declines with 
age 

 



Metabolism/Excretion 

 Clearance 

 Irreversible elimination of the drug from 
the systemic circulation 

 Usually by liver or kidney 

 ‘The volume of blood cleared of drug per 
unit time’ 

 Used to calculate the maintenance dose 



Half-life 

 “Time taken for serum concentration of the 
drug to fall by half” 

 Determined by volume of distribution and 
clearance: 
 t1/2= (0.693*Vd)/Cl 

 Used to determine frequency of 
administration (dosing interval), time to 
steady state, duration of action of a dose 
 

 Clinically important example: flurazepam 
(74 vs 160) 



Steady-state concentration Css 

 Proportional to the medication dosing 
rate 

 Inversely proportional to clearance 

 

 Css= (Dose/Dosing 
interval)/Clearance 

Or: Dosing rate=Cl  Css 

 How many half lives to steady state? 

 Can either reduce dose, or increase 
dosing interval to avoid accumulation 





Pharmacodynamics in the elderly 

 Difficult to assess in the elderly 

 Increases in medication sensitivity 
have been suggested for a number of 
drugs 

 Most changes due to decreased 
homeostatic responses 

 Especially anticholinergic, 
dopaminergic and proarrhythmic 
effects 



J Am Geriatr Soc. 2012 
Apr; 60(4): 616–631.  
 



Polypharmacy 



Polypharmacy (5+ drugs) 

 70% of elderly women and 61% of men in 
Australia  

 Inpatient study of 1200 patients (QLD & 
Vic):  
 mean of 7.1 drugs on admission 

 Increased on discharge 

 23% had hyperpolypharmacy (10+) 

 

The Medical Journal of Australia [2015, 202(7):373-377]  



Risk Factors for Polypharmacy 

 

 Increasing age 

 Female gender 

 Number of diagnoses 

 Functional dependency 

 Recent hospitalisation 

 Presence of pain 

 Depression 

 



Why is polypharmacy a problem? 

 The number of adverse events is 
linearly related to the number of 
drugs used 

 Polypharmacy  
 increases the risk of falls 

 increases the risk of fractures 

 Increases the risk of frailty 

 Increases the risk of death 

 

Gerontology 2015;61:301-309     Journal of Clinical Epidemiology 65.9  (Sep 2012): 989-95 

http://search.proquest.com.acs.hcn.com.au/health/indexingvolumeissuelinkhandler/105585/Journal+of+Clinical+Epidemiology/02012Y09Y01$23Sep+2012$3b++Vol.+65+$289$29/65/9?accountid=130851


A recent inpatient’s 
medications 

 Doxepin 

 Fluoxetine 

 Phenobarbitone 

 Diazepam 

 Amitriptyline 

 Tramadol 

 Prochlorperazine 

 Cyproheptadine 

 Pseudoephedrine tablets (‘Demazin’) 



Inappropriate medications 

 Beers criteria- first developed 1991, 
updated 1997, 2002 and 2012 

 Other similar criteria, eg. DVA 
‘prescribing precautions for the 
elderly’ 

 Do not replace clinical judgement 



J Am Geriatr 
Soc. 2012 Apr; 
60(4): 616–
631.  

 









Application of the criteria 

 25-40% of community-dwelling 
elderly in Aust use at least one 
‘inappropriate’ drug 

 Most common are NSAIDs and 
benzodiazepines 

 Occurs in community, nursing homes 
and inpatients 

 Attempts to make amends 



Figure 2. Drug utilization (defined daily dose (DDD)per 1000 population per day) for 

olanzapine, risperidone, quetiapine and haloperidol by gender and age (≥ 20 years) in 2006. 

Hollingworth S A et al. Aust N Z J Psychiatry 2010;44:372-377 



Adverse drug reactions 

 

 Medications have been implicated in 
5-10% of hospital admissions 

 Commonest presentations are 
 Falls and postural hypotension 

 Heart failure 

 Delirium 



Adverse drug reactions 

 25 year risk of a hospital admission 
35% 

 Repeat adverse drug reactions are 
increasing 

 Drug-related deaths have been 
reported 

Medical Journal of Australia 182.6 (Mar 21, 2005): 267-70. 

Br J Clin Pharmacol. 2007 Feb; 63(2): 163–170 



Adverse drug reactions 

 Drugs most frequently implicated 
 ACE-Is 

 Diuretics 

 Psychotropics 

 Anticoagulants 

 

 Risk factors for ADRs 
 Number of diagnoses 

 Number of medications 

 Prescription of inappropriate drugs 



Always consider: 

‘Could a medication be the 
cause of this patient’s 

presentation?’ 





Underprescribing 

 Many drugs shown to decrease 
morbidity and mortality are not being 
prescribed 

 Some argue may be even more 
common than overprescribing 

 Eg: analgesics for pain 





Deprescribing 

 There is good evidence for safety of 
withdrawal of some drugs 

 Anti-hypertensives  

 Digoxin 

 Need to show caution ceasing some 
drugs 

 Withdrawal effects with anticholinergics, 
benzodiazepines, antidepressants, 
steroids 

 diuretics 



Deprescribing 

 Review all current medications 

 Accurate list of medications (Home 
visit/Pharmacy) 

 Indications for use 

 Assessment of compliance 

 Identify adverse drug reactions 

 Identify medications to be targeted 



Deprescribing 

 Plan a deprescribing regimen 

 Plan in partnership with patient and 
family 

 Frequent review and support 



TAKE HOME POINTS 

 Older people are the greatest users of 
medications 

 Older people may have altered 
processing of, and reactions to drugs 

 Medications should always be 
considered a possible cause of 
presentation 

 Aim to review and reconsider need for 
medications in older people 
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