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Antibiotic resistance and antibiotic use

• Antibiotic resistance - a global, urgent threat to human health
• Antibiotic overuse in humans is a key driver of antibiotic resistance
• Optimisation of antibiotic prescribing - Antibiotic stewardship - involves

• But
• Antibiotic decisions are made in individual consultations

• They lack evidence to guide individual – level risk / benefit analyses

”a set of coordinated strategies to improve the use of antimicrobial medications with the goal to 
enhance patient health outcomes, reduce antibiotic resistance, and decrease unnecessary costs”

“…the long-term effects of antimicrobial selection, dosage, and duration of treatment on 
resistance development should be a part of every antimicrobial treatment decision”1

1. McGowan, JE Jr,; Gerding D. "Does antibiotic restriction prevent resistance?" New Horizon. 4 (3): 370–6.



A time-line of stewardship in the UK



“we will cut inappropriate 
prescribing in the UK by half by 
2020…”

https://www.cdc.gov/features/antibioticuse/

How much could antibiotic use be cut?
“By 2020, significant outcomes will include:
Reduction of inappropriate antibiotic use

By 50% in outpatient settings
By 20% in inpatient settings”
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There are only two ways doctors can reduce patient-
exposure to antibiotics

A safe and effective strategy in primary 
care
• Many patients understand antibiotics 

don’t treat viruses
• Risk of failing to treat serious infection is 

low
• Positively re-enforces patient 

understanding that antibiotics aren’t 
always needed

• Option 1: Don’t Start

frugalnurse.com



There are only two ways to reduce antibiotic use

• Option 2: Stop sooner

Review and Revise of the decision
• Is infection really the right diagnosis?
• Is the patient getting better?
• Is it time to cut-back or stop?
• A daily risk – benefit judgement for 

the individual patient



Stopping antibiotics is hard to do
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Median About right?



Why is it so hard to stop taking antibiotics?

• We’ve been taught since school to ‘complete the course to avoid 
antibiotic resistance’.

• Studies have never been done to show how long a course should be

• We have no way of measuring when to stop



Why is it so hard to stop taking antibiotics?

• We’ve been taught since school to ‘complete the course to avoid 
antibiotic resistance’.

• Studies have never been done to show how long a course should be

• We have no way of measuring when to stop



Where does ‘complete the course to avoid 
antibiotic resistance’ come from?

11

Mr. X. has a sore throat. He buys some penicillin and gives himself, not enough to kill 
the streptococci but enough to educate them to resist penicillin. He then infects
his wife. Mrs. X gets pneumonia and is treated with penicillin. As the streptococci
are now resistant to penicillin the treatment fails. Mrs. X dies. Who is primarily 
responsible for Mrs. X’s death? Why Mr. X whose negligent use of penicillin changed 
the nature of the microbe. Moral:  If you use penicillin, use enough.



Resistance in targets, resistance in bystanders

• Target selection – resistance selection in the organism you are 
targeting. Can happen with ‘professional pathogens’ like TB, 
gonorrhoea. But the answer is really drug dosing and combinations, 
not prolonged therapy.

• Bystander selection – resistance selection in all the commensal 
organisms exposed to the antibiotics – skin, gut, environment. 
Reservoirs of future resistant infections – where antibiotic exposure 
correlates well with risk of resistance. 
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Studies have never been done to show how long a 
course should be.

Treatment with quinolone antibiotics – 5-7 
days shown to be adequate
Treatment with beta-lactams – no evidence –
recommendation is 10-14 days

There is a lack of evidence that these 
durations are minimums – especially for 

all patients

Evidence that shorter courses are as good for a few specific scenarios



• 520 children
• Randomized to 5 or 10 days co-amoxiclav 

treatment
• Primary outcome – clinical failure
• short course group

• more clinical failure
• more symptoms > day 6

Clinical failure
• 5 days 77/229 (33%) vs
• 10 days 39/238 (16%)

So treatment of otitis media for 10 days 
means 66% of children will have 5 days 

unnecessary co-amoxiclav

Is this really what we should do?
Are trials telling us what we need to 

know?

‘reduced-duration antimicrobial treatment 
resulted in less favorable outcomes than 

standard-duration treatment’
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We have no way of knowing when to stop

• Clinical response e.g. ‘feeling better’?
• May under estimate  - e.g. infections with a deep focus
• May over estimate – e.g. infections where symptoms lag

• Biomarkers such as procalcitonin (PCT) do exist
• Slow to be evaluated
• Slower to be adopted
• Only in secondary care

• Lack of evidence as trial end-points

Indication-specific, poorly evidenced durations, backed up by ’complete the 
course to avoid resistance’ drives antibiotic over use



In summary

• We need to make ‘stopping’ work better in secondary care where it is our best hope to 
reduce antibiotic over use

• We need to begin thinking about how we tailor antibiotic durations better in primary 
care, to individual patients and how they respond to treatment

• Major scientific challenges
• Linking exposure to resistance
• Developing endpoints

• Major practical challenges
• Particularly in primary care
• In developing country healthcare systems
• Around communication



A five year programme grant for applied research funded by 
NIHR

Optimise Review and Revise of antibiotic prescribing in 
hospitals

http://www.arkstudy.ox.ac.uk/

http://www.arkstudy.ox.ac.uk/
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