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Include primary care in any approach to I H E
optimise prescribing and curb antimicrobial

resistance.

Understanding the context and prescribing

culture is key for successful interventions

Need to better identify patients who might

benefit from an antibiotic in primary care >
[
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Total antibiotic consumption by prescriber setting as proportion of
overall prescribing, England 2020

Who is prescribing?

T _ Hospital
inpatients

- — Hospital
H outpatients

Dental
practices

General
practice

There has been no shift in
patient care settings

during the COVID-19 Other
pandemic period communlty
settings

UKHSA ESPAUR Report 2021-22



Europe ! Asia
¥

390,000 4,730,000

Morth America
317,000

Latin America Africa Oceania

Global threat of
An ti m i C ro b i a I uir: Review on Antimicrobial Resistance 2014
Resistance (AMR) -







ANTIBIOTIC

PRESCRIBING &
AMR

RECAP

Antibiotic use is the main driver for carriage
of antibiotic-resistant bacteria.

Time peried, Antibiotic Resistance in Ddds raltio
study eXposure unexposed (95% CI)
(control) group (%)
0-1 month
Beekmann™ Any antibiotic 13
Pooled odds ratio
0-2 months
Seaton ™ Any antibiotic 13
Ciftci ™ Macrolide 2

Pooled odds ratio
Test for heterogeneity: 17=1,6%, P=0,313

0-3 months
Schrag ™ fi lactam 33
Samore ™ Cephalosporin 17
Samore Penicillin 17
Samaore M Macrolide 17

Pooled odds ratio

Test for heterogenelty: *=44.2%, P=0.146

0-6 months
Ghaffar* [i lactam 14
Ghaffar B lactam* 14

—._

LKL X

0Odds ratie
(95% CI)

2.10(1.05to 4.26)
2.10(1.04 to 4.23)

2.10(1.20 to 3.60)
4,19 (1,23 to 14,26)
237 (1.42 to 3.95)

1.50(1.20 to 1.80)
2.30(1.04 to 5.10)
1,80 (0,80 to 4,20)
040 (0,10 to 1.30)
1,48 (0,951 2,30

1.56 (0.50 to 4.86)
3.93 [0.44 to 35.28)

- . Pooled odds ratio —m—— 1.90{0.69 to 5.21)
Resistance can persist for up to 12m TestFor heterogenelly: "=0.0%, P=0.463
0-12 months
Beekmann® Any antibiotic 13 1.28 (064 to 2.54)
Samone Penicillin MR 1.20 {0.50 to 2.50)
H H 1 Samore™  Cephalosporin MR — 1.60 (050 te 3.50)
Development of resistance associated with e S BN v nt)
c o g 5 Arason™  Co-trimoxazole MR — 7.22(1.73t0 30,05)
the number and duration of antibiotic jusos®  Epipeydn. R B, 6 (116 15,6600
Pooled adds ratie e 237 (1.25 to 4.50)
courses. Test for heterogeneity: I*=57.3%, P=oinag_ : 10
Antiblotic use Antibiatic use
associated with associated with
susceptibility resistance

*i lactam plus another antibiotic. NR=not reported

Céire Costelloe et al. BMJ 2010;340:bmj.c2096




Time peried, Antibiotic Resistance in Ddds raltio 0Odds ratie
ad

ANTIBIOTIC
PRESCRIBING & el e

Pooled odds ratio 2.10(1.04 to 4.23)

AM R 0-2 months
Seaton ™ Any antibiotic 13 210 (1.0 to 3.60)
Ciftci ™ Macrolide 2 4,19 1,23 1o 14,26)
RECAP Pooled odds ratlo i 237 (14210 3.95)

Test for hetemngensity: (f=1 6% P=01 1%

But what is the impact of AMR in primary care? ...

04 to 5.10]

e -
ges How do patients in the community respond to
resistant bacteria when they become sick? e

Resistan

&t 2.54)

T 50 1o 2.50])

Development of resistance associated with el atgRen B o

Arason ® fi lactam MR — 5.75(1.781025.51)
. g s . Arason™  Co-trimoxazole MR — 7.22(1.73 10 30.05)
the number and duration of antibiotic Amson®  Entvomycn NR W ss60146a00
Pooled adds ratie === 237 (1.25 to 4.50)
courses. Test for heterogeneity: 1’=57.3%, P=0.039 01 10
Antibiotic use Antibiotic use
associated with associated with
susceptibility resistance

*i lactam plus another antibiotic. NR=not reported

Céire Costelloe et al. BMJ 2010;340:bmj.c2096



EVIDENCE ABOUT AMR IMPACT IN PRIMARY CARE

Assessments of such outcomes are lacking

Bacterial Next Outcome
carriage infection
Resistant » Resistant » Responsive
Antibiotic >< ><
consumption
Sensitive » Sensitive » Response failure
Outcomes unclear in primary care




“Antibiotic resistance has worse implications for patients’
iliness burden in the community and may also impact on
workload in primary care.”

i Clinical Infectious Diseases ¥ DS A
E /e IV
g M A J 0 R A R T I C L E lnl—f'-{i‘itrus Diseases Sociely of America  hiv medicine association

Implications of Antibiotic Resistance for Patients’
. Recovery From Common Infections in the Community:
. A Systematic Review and Meta-analysis

Oliver van Hecke,' Kay Wang,' Joseph J. Lee,' Nia W. Roberts,2 and Chris C. Butler'

Van Hecke et al. Clin Infect Dis. 2017 Aug 1;65(3):371-382




Comparison between antibiotic-resistant and antibiotic-sensitive (E.coli) urinary
tract infections in relation to “clinical response failure” (8 studies; 2,432 patients)

van Merode et al. 2005

Gupta et al. 2007

Butler et al. 2006

Vallano et al. 2006

van Merode et al. 2005

Soraas et al. 2014

McNulty et al. 2006

Noskin et al. 2001

Soraas et al. 2014

Raz et al. 2002

Gupta et al. 2007

Treatment

antibiotic

3dTrimethoprim

Nitrofurantoin

Empiric

Empiric*

SdTrimethoprim

Non-mecillinam

Trimethoprim

Empiric*

Mecillinam

Trimethoprimsulfamethoxazole

Trimethoprimsulfamethoxazole

Overall (I-squared = 5.1%, p = 0.395)

NOTE: Weights are from random effects analysis

Participants

recruited

OR (95% CI)

1.43 (0.43, 4.80)

2.64 (0.23, 30.24)

2.87 (1.85, 4.44)

3.86 (1.00, 14.97)

3.98 (0.91, 17.46)

4.09 (1.96, 8.51)

4.43 (1.94,10.10)

4.93 (1.43,17.01)

4.94 (219, 11.12)

6.33 (4.00, 10.03)

4.19 (3.27, 5.37)

Group: Number of

failures/total

Group: Number of %

failures/total

25/157

212/703

8/93

11/46

42/145

31178

OR 4:19 [95% CI 3-27-5-37]

219/450

21131

424/1982

Failure in sensitive infection

Failure in resistant infection




BURDEN OF AMR IN

PRIMARY CARE

Affects patient recovery and healthcare use

Antibiotic resistance has worse implications for patients’
iliness burden in the community

Challenges the perception that patients in the
community are at little additional risk

Better grasp of antibiotic resistance on tangible
outcomes which matter to patients
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What influences antibiotic prescribing for acute
respiratory tract infections (RTI) in primary care?

Perceptions of how to provide
patient-centred care

{ Patient history & physical examination

~

[ General impression & gut feeling

Mutual trust and confidence with the patient

) 9 :! Perceived) Patient expectations & pressure

[Pre\;_lgus experience of RTI management, } m Perceptions of potential conflict with patients
confidence | & desire to maintain a good relationship ‘

{Uncertainty in RTI management Ao { Medico-legal concerns } |
\

{Perceptions of RTI management

[ (Perceived) Work pressure & fatigue

(Perceived) External Interventions aimed at

pressure to reduce changing / reducing
prescribing antibiotic prescribing

[Timing of consultation

MUFFIELD DEPARTMENT OF
UNIVERSITY

u‘-,FnRD PRIMARY CARE Based on Tonkin-Crine et al. 2011 & Germeni et al. 2018
HEALTH SCIENCES



Antibiotic prescribing = |
IS a complex | B
behaviour




What influences antibiotic prescribing/use?

Why consider this question?

Intervention Intervention

1

Factors influencing Proximal Distal
the behaviour outcomes outcomes
E.g. beliefs about E.g. r_TO‘?'”C_ed tueed
antibiotics antibiotic E.g. reduced AMR
prescribing
%5 OXFORD PRIMARY CARE Tonkin-Crine S, Borek A

HEALTH SCIENCES



Point-of-cark Testing
foR Infections
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‘Point-of-care testing for common infection
syndromes may only affect a proportion of
antibiotic prescribing ...[because of social
determinants of health that override any
guideline prescribing].’

--------------------------------------------------------------------------------------------------------------------------

BM] Open Introducing new point-of-care tests for \ ‘L

| 5 common infections in publicly funded | . e
clinics in South Africa: a qualitative P2
study with primary care clinicians 15

Oliver van Hecke,' Chris Butler,* Marc Mendelson,® Sarah Tonkin-Crine'*

Van Hecke O et al. BMJ Open. (2019) 25;9(11):e029260.



UNEXPECTED FINDINGS -

PETRI STUDY _:CD

Observations in clinic

O

long patient queues,

lengthy travel to clinics visits,
patient flow

no booked appointments
short clinical encounters,
time constraints,
paper-based records,

scant record-keeping

limited team dissemination




Interventions IDEA




ANTIMICROBIAL STEWARDSHIP

IN A NUTSHELL

“An organisational or healthcare system-wide
approach to promoting and monitoring

THE RIGHT ANTisioTic |REATMENT

judicious use of antimicrobials to preserve FOR THE RIGHT PATIENT,
their future effectiveness.” AT THE RIGHT TIME,
WITH THE RIGHT DOSE,
“A systematic approach ¥8"OistifiLRg e AND THE RIGHT ROUTE,
fapproprlate _use of all antlmlcro.blz.als to CAUSING THE LEAST HARM TO
improve patient outcome and limit
emergence of resistant pathogens whilst THE PATIENT AND FUTURE PATIENTS

ensuring patient safety.

Adapted from http://www.cdc.gov/getsmart/healthcare/inpatient-stewardship

South African National Strategic
Framework, 2014-24



COMMUNITY INTERVENTIONS TO OPTIMISE
ANTIBIOTIC PRESCRIBING

KNOW AND TARGET YOUR AUDIENCE

Table 1: Community interventions to optimise antibiotic-prescribing and use

Intervention

During the consultation

Education (guidelines, outreach
visits, educational materials);
Computerised decision support
tools; Educational meetings; Audit
and feedback; Financial incentives;

' Point-of-care tests (POCTs)

Clinician-focused

Enhanced communication training;
Shared-decision making; Delayed
prescribing strategies; Patient
educational materials

Clinician and patient-focused

Outside the consultation

campaigns

Public

WHO Eurohealth Tackling Antimicrobial Resistance Vol 26 (1) 2020



COMMUNITY INTERVENTIONS
TO OPTIMISE ANTIBIOTIC

PRESCRIBING

Overview

Tonkin-Crine S. Cochrane Database Syst Rev.
2017 Sep 7;9(9)

Smedemark SA. Cochrane Database Syst Rev.
2022 Oct 17;10(10)

(ﬁ[ Cochrane
o Library

Cochrane Database of Systematic Reviews

Clinician-targeted interventions to influence antibiotic prescribing
behaviour for acute respiratory infections in primary care: an

overview of systematic reviews (Review)

Tonkin-Crine SKG, Tan PS, van Hecke O, Wang K, Roberts NW, McCullough A, Hansen MP, Butler
CC, Del Mar CB

C% Cochrane
xo? Library

Cochrane Database of Systematic Reviews

Biomarkers as point-of-care tests to guide prescription of antibiotics

in people with acute respiratory infections in primary care (Review)

Smedemark SA, Aabenhus R, Llor C, Fournaise A, Olsen O, Jergensen KJ



CLINICIAN-TARGETED
INTERVENTIONS

The Cochrane Effective Practice and
Organisation of Care (EPOC)

o o kW

. Educational (guidelines; educational meetings;

outreach visits)

Audit and feedback: summary of clinical
performance of health care over a specified time
period

Clinical decision support systems
Financial interventions: incentives or penalties
Point-of-care tests (POCTSs)

Enhanced communication strategies: clinician-
delivered patient educational interventions; shared
decision making

Delayed prescription strategy: giving a
prescription for a patient to collect or use later than
the initial consultation if symptoms do not improve;

Mass media campaigns: targeted at the
healthcare professional at the population level



o

So what are the top 2
interventions in primary care
which have the best evidence ?

CLINICIAN-TARGETED
INTERVENTIONS

The Cochrane Effective Practice and
Organisation of Care (EPOC)

o o kW

. Educational (guidelines; educational meetings;

outreach visits)

Audit and feedback: summary of clinical
performance of health care over a specified time
period

Clinical decision support systems
Financial interventions: incentives or penalties
Point-of-care tests (POCTSs)

Enhanced communication strategies: clinician-
delivered patient educational interventions; shared
decision making

Delayed prescription strategy: giving a
prescription for a patient to collect or use later than
the initial consultation if symptoms do not improve;

Mass media campaigns: targeted at the
healthcare professional at the population level



o

So what are the top 2
interventions in primary care
which have the best evidence ?

CLINICIAN-TARGETED
INTERVENTIONS

The Cochrane Effective Practice and
Organisation of Care (EPOC)

. Point-of-care tests (POCTs)
. Enhanced communication strategies:

clinician-delivered patient educational
interventions; shared decision making



CRP POCT

Antibiotic prescription at index consultation (Smedemark et al. 2022)

Figure 4. Forest plot of comparison: 1 C-reactive protein - antibiotic prescribing: all trials, outcome: 1.1 C-reactive

protein - antibiotics prescribed at index consultation. All trials (cluster-RCTs with modified sample size).

C-reactive protein Standard care Risk Ratio Risk Ratio
Study or Subgroup Events Total Events  Total ‘Weight M-H, Random, 95% CI M-H, Random, 95% CI
1.1.1 Individually randomised trials
Melbye 1995 54 108 68 131 7.6% 0.96 [0.75, 1.24] —d
Diederichsen 2000 179 414 184 398 10.2% 0.94 [0.80 , 1.09] —al
Cals 2010 56 129 73 129 7.6% 0.77 [0.60 , 0.98] —
Do 2016 441 17 647 1019 12.0% 0.68 [0.63, 0.74] -
Althaus 2019 410 1256 263 649  11.1% 0.81[0.71,0.91] -
Butler 2019 155 325 225 324 10.8% 0.69 [0.60 , 0.79] —-—
Subtetal (95% CI) 3249 2650  59.3% 0.79 [0.70 , 0.89] ¢
Total events: 1295 1460
Heterogeneity: Taw? = 0.02; Chi? = 19.63, df =5 (P = 0.001); I2 = 75%
Test for overall effect: Z = 3.96 (P < 0.0001)
1.1.2 Cluster-randomised trials (modified sample size)
Cals 2009 20 65 31 59 4.1% 0.59 [0.38 , 0.91] (R
Little 2013a 304 920 407 B44 11.3% 0.69 [0.61, 0.77] -
Andreeva 2013 18 49 23 38 4.0% 0.61 [0.39, 0.95] —_—
Schot 2018 28 90 43 110 4.8% 0.80 [0.54, 1.17] ———
Little 2019 476 1068 468 1024 11.8% 0.98 [0.89, 1.07] -
Boere 2021 18 35 14 17 4.8% 0.62 [0.42 , 0.92] —_—
Subtotal (95% CI) 2227 2092 40.7% 0.73 [0.58 , 0.90] <o
Total events: 864 986
Heterogeneity: Taw? = 0.05; Chi = 28.11, df = 5 (P < 0.0001); I2 = 82%
Test for overall effect; Z = 2,88 (P = 0,004)
Total (95% CI) 5476 4742 100.0% 0.77 [0.69 , 0.86] ’
Total events: 2159 2446
Heterogeneity: Tau? = 0.02; Chi? = 51.82, df = 11 (P < 0.00001); I* = 79% IR ERCE
Test for overall effect: £ = 4.77 (P < 0.00001) Favours CRP Favours standard care

Test for subgroup differences: Chi* = (.39, df = 1 (P = 0.53), I* = (%%

RR 0.77 [ 0.69 to 0.86]

516 abx --> 397 abx
- per 1000 participants



CRP POCT

Antibiotic prescription within 28 days (Smedemark et al. 2022)

Figure 5. Forest plot of comparison: 1 C-reactive protein - antibiotic prescribing: all trials, outcome: 1.2 C-reactive
protein - antibiotics prescribed within 28 days (cluster-RCTs with modified sample size).

C-reactive protein Standard care Risk Ratio Risk Ratio
Smudy or Subgroup Events Total Events  Total Weight M-H, Random, 95% CI M-H, Random, 5% CI

1.2.1 Individually randomised irials

Melbye 1935 61 108 78 131 7.4% 0.95[0.76, 1.18] — -
Cals 2010 68 129 Ha 129 8.1% 0,81 [0.66, 1.001 —
Do 2016 (1) 581 902 738 947 36.9% 0,83 [0.78, 0.88] ™
Butler 2019 185 313 252 36 21.3% 0.74 [0.67 , 0.83] -
Althaus 2019 (1) 477 1256 204 649 20.7% 0,84 [0.75, 0.94] -
Subtotal (95% CI) 2708 2172 94.3% 0.82 [0.77 , 0.87] ‘

Total events: 1372 1446 RR 0.81 [076 to 086]

Heterogeneity: Tau? = 0.00; Chi* = 5.35, df = 4 (P = 0.25); I* = 25%
Test for overall effect: Z = 6.78 (P < 0.00001)

1.2.2 Cluster-randomised trials (modified sample size) 664 abx --> 538 abx per

Cals 2009 29 65 34 59 3.2% 0.7 055, 1.10] _ . .
Andreeva 2013 20 49 27 3B 25% 0.57 (039,085 . 1000 pa rt|C|pa nts
Subtotal (95% CI) 114 7 57% 0.68 051, 0.91] -

Total events: 49 61

Heterogeneity: Tau? = 0,01; Chi? = 1.24, df = 1 (P = 0.27); I = 1%%
Test for overall effect: Z = 2,63 (P = 0.009)

Total (95% CI) 2822 2269  100.0% 0.81 [0.76 , 0.86] ¢

Total events: 1421 1507

Heterogeneity: Tau? = 0.00; Chi? = 8.45, df = 6.(P = 0.21); 12 = 29% 05 07 1 15 =

Test for overall effect: Z = 6.56 (P < 0.00001) Favours CRP Favours standard care

Test for subgroup differences: Chiz = 1.52, df = 1(P = 0.22), I* = 34.4%



ENHANCED COMMUNICATION STRATEGIES

GRACE INTRO trial

Communication training (RR=0.72 CI, 0.45-0.99) but not CRP training,
remained successful for reducing prescribing for lower RTls (RR=0.76; 95%
Cl, 0.47-1.06)

Both interventions remained successful for reducing prescribing for upper
RTIs (RR=0.60; 95% CI, 0.37-0.94, and RR=0.58; 95% CI, 0.36-0.92,
respectively).

Antibiotic Prescribing for Acute Respiratory Tract
Infections 12 Months After Communication

and CRP Training: A Randomized Trial

Little P, et al. GRACE consortium. Antibiotic Prescribing for Acute Respiratory Tract Infections 12
Months After Communication and CRP Training: A Randomized Trial. Ann Fam Med. 2019
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Final thoughts

Invest in ‘fit for purpose’ rapid diagnostic
tests or testing novel decision support
tools

Quality indicators focusing on the
diagnostic process, rather than antibiotic
prescribing rate

Reframe AMR into impactful campaigns



Summary

1. Include primary care in any approach
to optimise prescribing and curb
antimicrobial resistance.

2. Context and prescribing culture is
under researched especially in
resource-poor healthcare settings.

3. Need to better identify patients who
might benefit from an antibiotic in
primary care
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Thank you for your attention.

Contact: Dr Oliver Van Hecke,

Nuffield Department of Primary Care Health
Sciences, University of Oxford

Email: oliver.vanhecke@phc.ox.ac.uk

@belgianimpi #ERS2023
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SYSTEMATIC REVIEW AND META-ANALYSIS

SELECTION CRITERIA

Included studies

Study design: observational (cohort or case—control) or RCT study (2000 onwards)
Participants: patients in the community with respiratory (RTI), urine (UTI) or skin infections
Indicator: laboratory-confirmed antibiotic-resistant infection (*to prescribed antibiotic)
Comparator: antibiotic-sensitive infection

Outcome:

= 1° outcome = “clinical response failure”

= 2° outcome = re-consultation, further antibiotic prescriptions, symptom duration, symptom

severity



NUFFIELD DEPARTMENT OF

PRIMARY CARE “as UNIVERSITY OF
HEALTH SCIENCES = OXFORD

Comparison between antibiotic-resistant and antibiotic-sensitive (Spneurmoniae) community-acquired pneumonia in relation to
“response failure” (5 studies; 916 patients)

Events, Resistant Events, Sensitive

Treatment Participants Group: Number of Group: Number of %
Study antibiotic recruited OR (95% ClI) failures/total failures/total Weight
T
1
1
O'Doherty et al. 1997 Grepafloxacin* 127 { - . 0.37(0.02, 8.58 0/4 3/14 2.41
Yy P S
1
1
1
O'Doherty et al. 1997 Amoxicillin 137 : 1.00(0.05,20.83) 172 5/10 260
1
1
1
Zhanel et al. 2014 Azithromycin 309 *— 1.31(0.20, 8.33) 2/27 3/52 6.99
1
1
|
van Rensburg et al. 2005 Telithromycin 2339 —_— 1.74 (0.60, 5.07) 5/61 13/266 20.92
1
Yanagihira et al. 2004 Empiric* 306 —_—— 2.49 (129, 4.80) 27129 17177 55.85
1
1
Hagberg et al. 2003 Telithromycin 1373 - 3.63 (0.84, 15.65)  3/23 6/151 11.22
1
1
Overall (I-squared = 0.0%, p = 0.764) <> | 2.15(1.32, 3.51) ! 38/246 47/670 100.00
1
1
1 0
| OR 2-15[95% Cl 1-32-3-51]
NOTE: Weights are from random effects analysis 1 . .
! n =916 participants
I I

o 1 10

Failure in sensitive infection Failure in resistant infection




