
Pharmacology
AND WHY IT IS IMPORTANT IN OLDIES

Yes, an exceedingly dry topic!! As such I felt the need to include a number of fairly weak jokes. Please enjoy or shake 
your head in disgust as you prefer. 



Troy: I think I’m failing psychopharmacology
Britta: Why are you taking that?



Changes in pharmacokinetics
Absorption: no change

Distribution: reduced lean mass, albumin and total body water → reduced volume of 
distribution → reduced rate of clearance (generally)

Metabolism: reduction in rate of metabolism for some drugs and not others

Reduced clearance No change in clearance

Benzos: diazepam, alprazolam Benzos: lorazepam, oxazepam

Barbituates Warfarin

Nortriptyline Lignocaine

Propranolol Ethanol



Changes in pharmacokinetics
Elimination: reduced renal function is obviously common. 

*** Beware that reduced muscle mass in elderly people makes creatinine less elevated than you 
might expect for the degree of renal dysfunction ***



A word about opioids. . . 
•Pharmacokinetics: generally well absorbed orally, high rates of first pass metabolism, 
metabolised by the liver and then excreted in the urine. 

•Pharmacodynamics: there are thoughts that people may have different numbers of receptors or 
levels of receptor response to opioids but this is really hard to prove. Plus, it is confounded by 
the well documented differences between people’s pharmacokinetics. 

•In the elderly:
• First pass metabolism (and metabolism thereafter as well) is likely to be reduced

• If your metabolites are active, this can be a problem:
• Morphine →M3G (seizures) & M6G (extra opioid activity)

• Hydromorphone → H3G (seizures)

• Fentanyl and oxycodone metabolites are not thought to be active. 

• Accumulation of metabolites occurs +++ in those with renal dysfunction.  



Drugs and falls

• NOTE: these stats are derived from observational data 
so the conclusions we can draw are associations only 
and is potentially subject to confounding. 



Drugs and delirium
•Haloperidol- RR 0.9 95% CI 0.6–1.3. 

This was from a randomised, controlled trial where they gave haloperidol to NOF # 
patients in an attempt to prevent delirium! 

Another study reported: OR 4.5 95% CI 1.8–10.5

•Opioids- OR 2.5 95% CI 1.2–5.2

•Benzos- OR 3.0 95% CI 1.3–6.8

•Andrew Clegg, John B. Young; Which medications to avoid in people at risk of delirium: a systematic review, Age and Ageing, 
Volume 40, Issue 1, 2011, https://doi.org/10.1093/ageing/afq140

https://doi.org/10.1093/ageing/afq140


Other general considerations
•Look out for drug adverse effects or interactions as the cause of your patient’s presentation

•Non adherence or accidental overdose is common. Bear this in mind when prescribing drugs 
with a narrow therapeutic index. This issue gets worse as you prescribe more and more drugs.

•Pill burden is genuinely a problem for many elderly people and reducing it where possible 
produces may well significantly improve a patient’s quality of life



A handy resource: “Beers List”
Drugs to avoid in specific diseases: Drugs to avoid in the elderly in general:



Also: 

American podcast about geriatric Emergency Medicine (not the GEM ward)

Not the sexiest topics by any stretch

But actually pretty high yield of tips you’ll use given the number of old patients we treat



Quiz time



A 77yo M presents with a simple UTI, you are going to 
sent him home on oral Abx. Which of these drugs might 
cause him to become hyperkalaemic?
A: Norfloxacin

B: Augmentin DF

C: Cephalexin

D: Trimethoprim



D: trimethoprim

Trimethoprim (aside from being a dihydrofolate reductase inhibitor) also inhibits the E sodium 
channel in the collecting tubules.

This is exactly what amiloride (a potassium sparing diuretic) does.

The reduced reabsorption of Na leads to a reduced excretion of potassium.



This gent also takes the following drugs which 
one(s) would make trimethoprim a particularly 
bad choice for him?
A: Ramipril

B: Frusemide

C: Atorvastatin

D: Prazosin

E: Panadol Osteo

F: Digoxin

G: Celecoxib



A: Ramipril
F: Digoxin
G: Celecoxib



He also has a chest infection that we have decided to 
treat with an entirely different agent. Which of the 
following agents should not be used? Why?

A: Amoxicillin

B: Erythromycin

C: Doxycycline

D: Cephalexin



B: erythromycin

It increases the oral bioavailability 
of digoxin significantly by killing 
Eubacterium lentum, which 
converts digoxin into digoxin-
reduction products in the gut.

It is also a very good GIT 
prokinetic which produces all sorts 
of GI side effects for many people: 
specifically including the man 
circled on the right!

(The things you learn at primary teaching are 
variably relevant to the exam)



Which of the following antimicrobials cause a 
concerning increase in the efficacy of 
warfarin?

A: fluconazole

B: azithromycin

C: ciprofloxacin

D: sulfamethoxazole



All of those mentioned!!
•Macrolides, fluroquinolones and azoles all cause significant rises in INR

•Betalactams (penicillins and cephalosporins) will too but the rise is generally smaller and 
therefore safer

•In all cases, if you’re putting someone on warfarin on ABx be sure to arrange more regular 
checks for their INR and potentially “prophylactically” lower their warfarin dose. 



What is the “therapeutic index” of a drug?
Should you prescribe elderly patients drugs with a high or 
low therapeutic index?



𝒅𝒐𝒔𝒆 𝒐𝒇 𝒅𝒓𝒖𝒈 𝒓𝒆𝒒𝒖𝒊𝒓𝒆𝒅 𝒕𝒐 𝒈𝒊𝒗𝒆 𝟓𝟎%𝒐𝒇𝒑𝒆𝒐𝒑𝒍𝒆 𝒂 𝒕𝒐𝒙𝒊𝒄 𝒆𝒇𝒇𝒆𝒄𝒕

𝒅𝒐𝒔𝒆 𝒐𝒇 𝒅𝒓𝒖𝒈 𝒓𝒆𝒒𝒖𝒊𝒓𝒆𝒅 𝒕𝒐 𝒈𝒊𝒗𝒆 𝟓𝟎%𝒐𝒇𝒑𝒆𝒐𝒑𝒍𝒆 𝒕𝒉𝒆𝒓𝒂𝒑𝒖𝒕𝒊𝒄 𝒆𝒇𝒇𝒆𝒄𝒕

•Drugs with low therapeutic indices are more likely to inadvertently lead to toxicity

•This is increasingly likely in the elderly due to risk of unintentional overdose or accumulation due 
to decreased renal function



An 80yo F presents with 3 months of constant R) hip pain with 
occasional flares. It is atraumatic, worse with movement and 
complicated by periods of stiffness (not relieved by movement). What is 
the likely diagnosis:

A: Osteoporosis

B: Stress fracture

C: Gout 

D: Osteoarthritis

E: Reactive arthritis



D: Osteoarthritis

Someone got pretty lucky this was their question



You’d like to start an anti-inflammatory medication, which of 
the following is correctly matched with its most significant 
adverse effect:

A: Celecoxib = renal dysfunction

B: Prednisolone = peptic ulcer disease

C: Aspirin = renal dysfunction

D: Ibuprofen = osteoporosis



A: Celecoxib = renal dysfunction

•Cox 2 selective NSAIDs are just as bad for your kidneys as any other

•Aspirin also causes renal dysfunction but its predominant concerning side effect in anti-
inflammatory doses is peptic ulcer disease

•Prednisolone is really effective but has a raft of adverse effects

•“Indomethacin is more likely than other NSAIDs to have adverse CNS effects. Of all the NSAIDs, 
indomethacin has the most adverse effects” – Beers list 2015



Having read the previous slide you’ve decided NSAIDs are a no go for 
your patient. They’re already taking Panadol osteo TDS.  Which of the 
following medications might be a good option instead?

A: Targin

B: Amitriptyline

C: Duloxetine

D: A spoonful of concrete, this is not really an emergency mate



C: Duloxetine

SNRIs are apparently safer than both TCAs (variety of reasons) and SSRIs (falls risk) for all 
indications

They are also effective treatments for chronic pain, particularly if the pain is neuropathic

Other options might be pregabalin or gabapentin or apparently topical capsaicin lignocaine 
patches (will ask Jo for one of these this afternoon and see how I go)



A Patient with Lewy body dementia is agitated ++ due to the ants they 
can see crawling all over them. You should always start by:

A: Move them to resus, 10mg IM/IV droperidol stat

B: Ask the nurse to arrange a special because giving sedatives to an elderly person is dangerous and 
not an option

C: give 25mg quetiapine orally

D: give 0.5mg haloperidol orally

E: Give 10mg diazepam orally

F: Being yourself

G: Being Batman



G: Being Batman

C: giving 25mg quetiapine orally would be correct, in the absence of 
option G. 

• Atypical anti-psychotics are the most useful sedatives in elderly 
agitated patients where avoidance of EPSEs is key

• Lewy body dementia is of course associated with Parkinsonism and 
haloperidol should be avoided

• Benzos are associated with worsening delirium. If they do need to 
be used, lorazepam and oxazepam are safer choices than diazepam 
due to the lack of age related decline in clearance. 



Take homes
•Renal dysfunction is the key change in elderly pharmacokinetics but there are others

•Benzos and NSAIDs are to be avoided where-ever possible

•Warfarin and digoxin have heaps of interactions, treat them with respect

•The less stuff you can prescribe for our geriatric population the better!!!


