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Penicillin non-susceptible S pneumoniae (%)

Could reducing antibiotics by 50% double
the life span of our antibiotics?
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Halving penicillin use
at least halves resistance;

Should double “life” of
new antibiotics?

Outpatient use of penicillins (J01C) in 2000 (DID)
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Outpatient antibiotic use in Europe and association with
resistance: a cross-national database study

Prof Herman Goossens, MD‘:I, Matus Ferech, PharmD, Robert Vander Stichele, MD, Monique Elseviers, PhD, for the

ESAC Project Group Lancet 2005



Overview
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Trends in antibiotic use: Australia vs International
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hat works to improve antibiotic use?
nat their potential population impact?

nat should Australia do?



Figure 5.3 Comparison of community
antimicrobial use in Australia
and other countries

“In 2014, there were more than 30
million scripts dispensed for systemic
and topical antibiotics in Australia. It
was found that at least 45% of

Australia

United States

(2011) Australians took at least one course
of antibiotics during that year.”
England
(2014)
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The Fall and Rise of Antibiotics
in Australia (PBS 1994-2014)

Figure 3.16 Systemic antimicrobial prescriptions dispensed, by therapeutic group,
1994-2014
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Notes:

1 Oth|er antimicrobials include amphenicols and aminoglycosides.

2. Before April 2012, includes estimates of under co-payment and private dispensing; after April 2012, includes actual under co- payment
data, but no estimate from private dispensing

Source  Drua Ltilisation Sub Committea database Octobar 2015
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Sigvard Mélstad et al.

Examples from the field

Strama - The Swedish Strategic
Programme against Antibiotic Resistance

Like in many other countries, antibiolic use in Sweden increased steadily during the
1980's and early 1990's. This fact together with a rapid spread of multidrug-resistant
pneumococci among children in southern Sweden, initiated a national program against
antibiotic resistance, Strama.

Data on antibiotic use is a key driver for change

Antibiotic resistance programme in Sweden |
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Fig. 1. Sales of antibiotics for systemic use in outpatient care, Sweden, 1987—2015
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4.6 of 6M antibiotics not needed
for acute respiratory infections

4 Numbers of new acute respiratory infection (ARI)
cases managed with antibiotics each year in Australia:
current practice and estimated maximum guideline-
recommended rates. A. Numbers of new cases, nationally;
B. New cases per full-time equivalent (FTE) general
practitioner

A

Acute rhinosinusitis

Acute bronchitis/
bronchiolitis

Acute otitis media

Acute pharyngitis/
tonsillitis

Community-acquired
pneumonia* [ B Antibiotics that would
. be prescribed based
Pertussis* | 0.08 on guidelines
N B Antibiotics that were
Laryngitis § 0.06 overprescribed
Influenza § 0.03
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McCullough et al MJA 2016;

New ARI cases managed with antibiotics (millions/year)



How can we change behaviour?
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Many possible points for intervention

Healthy person

Susceptible to infections Transmission of virus

With symptoms -

ssumption about antibiotics Symptom relief

v

Attends GP

Needs for reassurance

Perceived
patient demand

Therapeutic
vacuum

BB - B

Prescribed antibiotics

Diagnostic uncertainty Time pressure

Mismatch between guidelines and packet size

v

Redundant antibiotics

Hansen Front Pub Health 2015:;3:35.



Effective strategies to reduce antibiotic use
for acute respiratory infections

Delayed prescribing
Spurling 2013

Procalcitonin test
Scheutz 2012

Shared decision making
Coxeter 2015

Nudge poster
Meeker 2014 Don't
prescribe/use

antibiotics

C-reactive protein test

Aabenhaus 2014 _
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Prescribe/use
antibiotics

Relative risk of prescribing/using antibiotics

compared to control

10
Bell 2016; submitted



But GPs don’t use them ...

Intervention taken upand
Intervention taken up but antibiotics are not
antibiotics still prescribed or prescribed or consumed
consumed

Mo uptake of interventioni.e.
antibiotics prescribed or consumed
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Celayed prescribing 7

Procalcitonin

Intervention

C-reactive protein

Shared decision making
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Figure 1. Estimated population level effectiveness of four interventions that aim to reduce antibiotic use for acute respiratory infections



So what if we combine interventions
to reduce unnecessary antibiotics?

Do you really need antibiotics? % Suon gueet -
L 5 bt S

Qb Delayed Prescription

to be dispensed

if symptoms persist
a A’P g or become more severe
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Australian Atlas of Healthcare
Variation 2015

Variations in antibiotic prescribing

DARWIN .+
¥
x
%
ISBANE
PERTH * *
" -
: ' - CANBERRA r
: “' W 148787 171,841 joer 100,000
'/I 148,787 - 171,841 per 100 cco APELAIE W 138.302- 148,786
7 - 177,841 per 100, ‘ ) )
W 138302 - 148,786 p“‘f! ¥ | K] ?71 135,30‘
B 131271 138,501 MELBOURNE W 127,214 -131,870
W 127.214-131,870 191,085 - 127,013
121,985 - 127,213 118,280 - 121,084
118,289 - 121,984 113,424 - 118,288
113,424 - 118,288 107,808 - 113,423
107,808 - 113,423 (#“ 98,744 - 107,807
98,744 - 107,807 For this item, local area refers v i
14,805 - 08,743 10 an ABS standard geographic HOBART 14,805 - 82,743
e _ region known as a Statistical not avallable for publication
not avalable for publication Area Level 3 (S43) |
A N - ~

125,119 antibiotics SE Qld is no different to the
dispensed/100,000 people rest of Australia

13



Nudge vs Superbugs

A behavioural economics trial
to reduce the overprescribing of antibiotics

June 2018

Main findings for six months combined (prescription rates)
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OECD Health Policy Studies

Stemming the Superbug Tide

JUST A FEW DOLLARS MORE

A broad policy package combining
enhanced environmental hygiene, mass media campaigns, and rapid
diagnostic testing could avert 180 deaths and save 15 million dollars

stewardship programmes,

per year in Australia

i

Improving hand hygiene is one of the
most effective strategies to prevent
hospital-acquired infections

Stewardship programmes aim to increase
awareness and to rationalise prescription

practices among health care personnel

Enhanced environmentathygiene
encompasses the decontamination,
disinfection, cleaning and sterilisation of
hospital environments and equipment

Delayed antimicrobial prescribing avoids
unnecessary consumption of antimicrobials in
outpatient and primary care settings

Mass media campaigns raise public awareness
about the dangers associated with
inappropriate antimicrobial prescription

Rapid diagnostic tests determine, within
hours, whether an antimicrobial treatment
should be initiated and which should be used

Lives saved
per year

140

Costs per year Return per dollar
{million) invested

$0.7

Results from the OECD SPHeP-AMR model



Summary

e Australian antibiotic use greater than OECD average

* Dipped to low in 2003, but rising since

* Multiple interventions “work” but modest impact
(need to improve both effects & uptake rates)

 Sustained stewardship program needed in primary
care to slow/reverse resistance
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What should we do while waiting
for the new antibiotics?




But GPs do not use them

Delayed prescribing
Dowell 2001

Procalcitonin test
Briel 2008

Shared decision making
Altiner 2007, Briel 2006

Uptake

C-reactive protein test
Diedrichsen 2000 _

No uptake
0% 20% 40% 60% 80% 100%

Proportion of GP uptake of intervention in trials

19
Bell 2016; submitted



BMJ 2016;353:i3002 doi: 10.1136/bm|.i3002 (Published 26 May 2016)
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NEWS

GPs achieve dramatic*c

Jacqui Wise
London

GPs in England have dramatically cut antibiotic prescribing,
giving 2.6 million fewer prescriptions last year, figures from
NHS Improvement have shown.

The total number of antibiotics prescribed by GPs fell by 7.3%
in one year—down from 37 033 310 items in 2014-15 to 34 337
167 in 2015-16. This significantly exceeds the 1% reduction
target that the national patient safety team set with Public Health
England and NHS England.

7% decrease/year for 7 years => 50% (near Swedish levels)

cut in antibiotic prescriptions

Mike Durkin, NHS national director of patient safety, said,
“This fantastic result achieved in just one year is testament to
the huge efforts of GPs, pharmacists and local commissioners.
Every year, too many people suffer and lose their lives due to
antibiotic resistant infections.

“Atatime when the NHS has advanced in many areas of patient
care, science and technology, we must work to prevent
healthcare going backwards to a time where antibiotics are no

Long-term national stewardship programs needed
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The GP’s tightrope walk

Missed
Serious
Infection

Unnecessary

\___ Antibiotics




SWEDEN Hospital admissions for acute mastoiditis, quinsy, and acute
rhinosinusitis in children were stable or decreased 1987-2004

Strama campaign Strama campaign |
Antibiotic prescriptions Mastoiditis
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Figure 4: Antibiotic prescriptions and hospital admissions for acute mastoiditis, quinsy, and rhinosinusitis for children, by age (1987-2004)
From Carsetal.®

Data from the national registry of diagnosis in hospital care (National Board of Health and Welfare) Lancet Infect Dis 2008; 8: 125-32



From introduction to resistance

¢ 8 years average

Penicillin
Methicillin
Ampicillin

Augmentin

B-lactams

Amphenicols | Chloramphenicol
Tetracyclines | Tetracycline

Streptomycin
Kanamycin

Aminoglycosides

Macrolides |  Erythromycin

Glycopeptides | Vancomycin
Oilrclirng Nalidixic acid
Norfloxacin
Streptogramins | Synercid
Oxazolidinones | Linezolid
Lipopeptides | Daptomycin 5 : : :
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Class Antibiotic Years from introduction to clinical resistance

Source: Future Microbiol @ 2012 Future Medicine Ltd



Will new antibiotics help?

The Discovery and Consequent Development of Antibiotic Resistance
A  Eraof Antibiotic m Development of
Discovery Antibiotic Resistance
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SWEDEN

ics in

The fall and fall of antibiot
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Average Antibiotic Resistance
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Antibiotic usage is from the European Surveillance of Antimicrobial Consumption (ESAC) Yearbook 2009
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Note: Average antibiotic resistance is from EARS-Net database of the European Centre for Disease Prevention
The control of corruption indicator is from International Country Risk Guide



