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B Objectives

1. To not even try to summarize the literature regarding
ambulatory antibiotic stewardship

2. To go over a few articles that
- | was involved with

- Are recent, | think are cool, and/or confirm my prior beliefs

3. Give you an introductory sense of ambulatory stewardship
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B Outpatient Antibiotic Prescribing Research

* Per year in the US
- 35 million hospitalizations
- 136 million ED visits
- 1.1 billion outpatient visits

* 50% of antibiotic expenditures are outpatient
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B Antibiotic Prescribing

Original Investigation

Prevalence of Inappropriate Antibiotic Prescriptions
Among US Ambulatory Care Visits, 2010-2011

Katherine E. Fleming-Dutra, MD; Adam L. Hersh, MD, PhD; Daniel J. Shapiro; Monina Bartoces, PhD;
Eva A. Enns, PhD; Thomas M. File Jr, MD; Jonathan A. Finkelstein, MD, MPH; Jeffrey S. Gerber, MD, PhD;
David Y. Hyun, MD; Jeffrey A. Linder, MD, MPH; Ruth Lynfield, MD; David J. Margolis, MD, PhD;
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* 506 antibiotic prescriptions per 1000 people
* 30% unnecessary
* 50% of ARI prescribing unnecessary

« US: 833 per 1000 people
« Sweden: 388 per 1000 people
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B Interventions

 Public awareness campaigns

- Patient education

» Clinician education and academic detailing
 Diagnostic testing and diagnostic stewardship
* Alternatives

 Delayed antibiotic prescriptions

 Feedback
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| Oricinal Invacticatinn

Jeffrey A. Linder, MD, MPH
RESEARC H LETTER Daniella Meeker, PhD
Craig R. Fox, PhD

Mark W. Friedberg, MD, MPP
Stephen D. Persell, MD, MPH

Effects of Behavioral Interventions on Inappropriate e colasein, oo
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Corporation, Boston, Massachusetts (Friedberg).

JAMA October 10,2017 Volume 318, Number 14
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B CDS and HIT often Disappoint

* Electronic health records with clinical decision support

- Touted as a solution to problems of medical safety, cost, and
guality

« Many EHR/CDS implementations
- Do not achieve expected improvements

- Implicitly assume clinicians follow a standard
economic/behavioral model
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B Specific Aim

 To evaluate 3 behavioral interventions to reduce
Inappropriate antibiotic prescribing for acute respiratory
Infections

- 3 health systems using 3 different EHRs
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B Interventions

1. Suggested Alternatives
2. Accountable Justification

3. Peer Comparison
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B Intervention 1: Suggested Alternatives

20567913 (BWH) |n1m1r1gsn (54 yrs.)F ‘ ||BII'|.I1A

| Home | Select | Desktop | Pt Chart: Medications | Custom | Reports |Admin | Sign | Results | ? | Resource | Popup |

Allergies: ACE Inhibitors - Angicedema, Rash / Morphine - Dystonia Urknown Mo Inzurance Found

Patient Info As of 110713 | Refresh

Add New Medication

Medication:l.ﬂ.moxicillin I Route: » | Search Favarites | Qancel|

Found in Practice Favorites Sl
U Rx-Gen Unknown & AMOXICILLIN 2000 MG PO X1 PO Alternatives
U Rx-Gen Unknown @ AMOXICILLIN 250 MG PO TID 7 davis) PO Alternatives
u @ AMOXICILLIN 500MG. 1 PO TID PC
Found in Medication Dictionary
Retail - L . =
Type Medication Route Restrictions Alternatives |~
Copay
U Rx-Gen Unknown @ AMOXICILLIN PO - ¥ Alternatives
U Rx-Gen Unknown y AMOXICILLIN EXTENDED RELEASE PO Alternatives
U Rx-Gen Unknown @& AMOXICILLIN/CLAY. SUSP 400 MGI5T MG (5 ML) PO - Alternatives
U Rx-Gen Unknown @ AMOXICILLIN/CLAY ACID 250/125 (AMOXJICLAY ACID ... PO - Alternatives
U Rx-Gen Unknown @ AMOXICILLIN/CLAY ACID 500/125 (AMOXJCLAY ACID ... PO - Alternatives
U Rx-Gen Unknown @& AMOXICILLIN/CLAY ACID 8751125 PO - Alternatives
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B Intervention 1: Suggested Alternatives

20567913 (BWH) 01/01/1960 {54 yrs.) F ‘ [BimA
| Home | Select | Desktop I Pt Chart: Medications | Custom | Reporis |Admin | Sign | Results | ? | Resource | Popup |
Allergies: ACE Inhibitors - Angioedema, Rash / Morphine - Dystonia | Unknown + HNo lnsurance Found
& | BEARI Study -- Webpage Dialog
Are you prescribing this antibiotic for an acute respiratory infection (ARI)?
iUl el
CE Mo Cancel J
U Rx; 5[
U Ry E
u
1k 3
U R 3
L Ry E
U Ry 5 (-
J R E
g RX‘L‘IUII UTTRITUVTT B AR AT AL LN A LAV . ALALT & T T T2 '—lU - AIETTTdIVE S
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B Intervention 1: Suggested Alternatives

20567913 (BWH) | 01/01/1960 (54 yrs.) F | | [BimA
| Home | Select | Desktop | Pt Chart: Medications |Custom | Reports |Admin | Sign | Results | ? | Resource | Popup |
i I
A”erg'esrg, BEARI Study -- Webpage Dialog ﬂ
Please select Principal ARI diagnosis:
;-:Non—speciﬁc upper respiratory infectiorg I
) Sinusitis N
Medig 0) Pharyngitis
0) Acute bronchitis -
U Rx-Ge ) Otitis media i
U Rx-Ge ) Influenza
Y ) Pneumonia
© Other
Type
U Ri-Ge Ok Cancel
U Rx-Ge
U Rx-Ge
U Rx-Ge B
U Rx-Ge

U Rx-Gen Unknown @ AMOXICILLIM/CLAV ACID 875/125 PO - Alternatives

-
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B Intervention 1: Suggested Alternatives

20567913 (BWH) ‘ 01/01/1960 (54 yrs.) F [Bima
| Home | Select | Desktop | Pt Chart: Medications |Cu5tom | Reports | Admin | Sign | Results | ? | Resource | Popup |
Warning
You are ordering: AMOXICILLIN
Alert Message:

Antibiotics are not generally indicated for non-specific upper respiratory infections.
Please consider the following alternative prescriptions, treatments, and materials to help your patient.

Alternatives

Over-the-counter medications

Decongestants

Oxymetazoline HCL (0.05 % SPRAY )
2 SPRAY (0.05 % SPRAY ) MAS BID or PRM but no more frequently than every 6 hours. Do not use mare than
3 days. Dispense: 1 Bottle(s) Refills: 0

Pseudoephedrine (30 MG TABLET )
60 MG (30 MG TABLET Take 2) PO Q6H PRMN as needed for nasal congestion. Dispense: 50 Tablet(s)
Refills: 0

Antihistamines

Diphenhydramine ORAL (25 MG TABLET )
25 MG (25 MG TABLET Take 1) PO Q6H PRM not to exceed 6 doses in 24 hours. Dispense: 24 Tablet(s)
Refills: 0

Loratadine (10 MG TABLET )
10 MG (10 MG TABLET Take 1) PO QD PRM Dispense: 30 Tablet{s) Refills: 0
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B Intervention 1: Suggested Alternatives

20567913 (BWH) | 01/011960 (54 yrs.) F | ||BIMA

| Home | Select | Desktop | Pt Chart; Medications | Custom | Reports |Adrnin | Sign | Results | ? | Resource | Popup |
tever. UIspense: 25 |ablet(s) Heflls: U

Cough suppressants and expectorants
Benzonatate (100 MG CAPSULE )

100 MG (100 MG CAPSULE Take 1) PO Q4H PEN for cough. Do not take maore than 6 capsules in 1 day.
Dispense: 30 Capsule(s) Refills: 0

Guaifenesin AC (100-10MG/5 LIGUID )
5 ML (100-10MG/5 LIQUID ) PO Q4H PRM for cough Dispense: 180 ML(s) Refills: 0
Bronchodilators

[] Albuterol INHALER HFA (90 MCG HFA AER AD )
2 PUFF {90 MCG HFA AER AD ) INH Q6H PR for cough Dispense: 1 Inhaler(s) Refills: 0

"Excuse from work" Patient Letter.
Select patient's Days Off work 4
[[] Save As Note

[& Preview | & Print |

Print patient educational materials.

[&, Preview | & Print |

[11f you still want to prescribe an antibiotic, please check the box I
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B Intervention 2: Accountable Justification

BestPractice Advisory - Zztest Bearistudyfive

= Text Alerts (1 Advisory) A
¥ Antibiotics are not generally indicated for acute bronchitis

= Justifications (1 Advisory)

¥ You have prescribed antibiotics for a likely viral diagnosis. Please click the Enter Justification button below and write
your justification for prescribing antibiotics in the comment box. This justification will be entered into the patient’s
record.

If you do not enter a justification into the comment box, the phrase “No justification for prescribing antibiotics was
given.” will appear in the patient's record. Click Accept when you are finished.

Acknowledge reason. Not Done-Medical Reason & Closs

Patient has asthma.

Clickthis box and enter AR justificati’..

Accept & Stay Accept I Cancel |
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B Intervention 3: Peer Comparison

“You are a Top Performer”
You are in the top 10% of clinicians. You wrote O
prescriptions out of 21 acute respiratory infection
cases that did not warrant antibiotics.

“You are not a Top Performer”
Your inappropriate antibiotic prescribing rate is
15%. Top performers' rate is 0%. You wrote 3
prescriptions out of 20 acute respiratory infection
cases that did not warrant antibiotics.
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B Interventions: Summary

EHR-based Social
Nudges Motivation
Suggested Accountable Peer

Alternatives Justification Comparison
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B Methods: Practices and Randomization

47 Primary Care Practices

3 Health Systems, 3 EHRs
Los Angeles: 25
Boston: 22
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B \cthods: Enrollment

e Invited: 355 clinicians

* Enrolled: 248 (70%)
- Consent
- Education
- Practice-specific orientation to intervention
- Honorarium
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B \ethods: Primary Outcome

» Antibiotic prescribing for non-antibiotic-appropriate diagnoses
- Non-specific upper respiratory infections
- Acute bronchitis
- Influenza

« Excluded: chronic lung disease, concomitant infection,
Immunosuppression

« Data Sources: EHR and billing data
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B \ethods: Analysis

» Piecewise hierarchical model
- Clinician and practice-level clustering
18-month baseline period
18-month intervention
12-month post-intervention period

Modeled differences in the trajectory of antibiotic prescribing
starting at month zero

Evaluated interactions
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B Pcrsistence: Suggested Alternatives

Intervention period
I 1

1
- Sy L
*;g . Higg {I

-600-500-400-300-200-100 0 100 200 300 400 500
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B Pcrsistence: Accountable Justification
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B Persistence: Peer Comparison

Intervention period
I 1
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B \ulticomponent Intervention

Effect of a training and educational intervention for @% ®
physicians and caregivers on antibiotic prescribing for upper
respiratory tract infections in children at primary care

facilities in rural China: a cluster-randomised controlled trial

Xiaolin Wei, Zhitong Zhang, John D Walley, Joseph P Hicks, Jun Zeng, Simin Deng, Yu Zhou, Jia Yin, James N Newell, Qiang Sun, Guanyang Zou, m
Yan Guo, RossE G Upshur, MeiLin

 Cluster RCT of 25 hospital-based primary care clinics

* Intervention
- Clinician: guidelines, 2h education (communication skills), peer-review
- Caregivers: education with handouts and waiting room video

* Primary Outcome: Abx for 2-14 yos with URIs in mos 4-6
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B \ulticomponent Intervention

» Diagnoses
- Acute pharyngitis
- NSURI
- Acute tonsillitis

M Northwestern Medicine’
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~38%
~35%
~22%

Intervention
(12 clusters, n = 4700)

Control
(13 clusters, n = 5100)

Baseline Endline

%

82 40

75 70

Weil, Lancet 2017



B \ulticomponent Intervention

Adjusted absolute risk difference, -29% (95% ClI, -42 to -16)
No change in diagnosis of pneumonia (~0.5%)
Decrease among intervention clusters: range, -11% to -74%

Among those receiving antibiotics, no change in:

- Multiple ~20%

- Broad spectrum ~65%

- Vv >40%
* No change in:

- Antivirals ~30%

- Glucocorticoids ~20%

Wei, Lancet 2017
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B Harmonizing Antibiotic Prescribing

Qualitative Research

Focus on early-career GPs: qualitative evaluation
of a multi-faceted educational intervention to
improve antibiotic prescribing

Laura Deckx?, Sibyl Anthierens®, Parker J Magin®¢, Simon Morgan®,
Lawrie McArthur’, Lucy Yardley?, Anthea Dallas", Paul Little' and
Mieke L van Driel**

« Educational intervention for early-career Australian GPs
 Qualitative interviews of 14 GP trainees and supervisors
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B Harmonizing Antibiotic Prescribing

‘If we can actually get everyone in the practice on board with this
and then the consistency of things would make it a lot easier on
the people who are doing it [...] what I am very conscious of is
that I know if I don’t give antibiotics and then they go and see a
different doctor later in the week, there is a high chance they will
get the antibiotics, which may then reflect to the patients that
I didn’t - in their perception - do a good job or do the right thing,
so I am conscious of that, but normally I'll try to get my own
patients back.” (GP trainee 2)

Deckx, Fam Pract 2017
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Feinberg School of Medicine



B |t Takes a Village

@ CrossMark

Interacting factors associated with Low
antibiotic prescribing for respiratory tract
infections in primary health care - a mixed
methods study in Sweden

Eva Lena Strandberg'?™, Annika Brorsson'=t, Malin André**, Hedvig Gréndal®, Sigvard Malstad'
and Katarina Hedin'’*

« Mixed methods study of 6 primary health care centers

« Quantitative: Prescribing rates, patient and clinician
guestionnaires

* Qualitative: observation and semi-structured interviews
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B |t Takes a Village

.

Prescriptions/

1000 listed patients 2013

400
350 -
300 -
250 -
200
150
100 -
50 -
0

Low prescribing
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High prescribing
areas

Fig. 1 Antibiotic prescriptions. Number of prescriptions/1000 listed patients 2013 in the Primary Health Care Centres

Prescriptions/
from other departments/1000
listed patients 2013

Prescriptions/1000 listed
patients 2013
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B |t Takes a Village

Promoting
leadership

Patient

expectatio Internalized
guidelines

Common
practice

GP’s
diagnostic
process

Fig. 2 Interacting factors. Important factors and their interactions at Primary Health Care Centres with low antibiotic prescribing for RTls

M Northwestern Medicine Strandberg, BMC Fam Pract 2016
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B Policy Changes

BMJ 201 6;352:11 498 dai: 10.1136/bmj.i1489 (Published 14 March 2018) Page 1of 2
Crassiark

Hospitals and GPs are offered incentives to reduce
antibiotic prescribing

* England: Extra funding if abx prescribing |4%, less broad-
spectrum prescribing

« US: The Joint Commission — thinking about it
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. Research Gaps

« Antibiotic prescribing rates
- Target setting: all abx, multi-condition
- Novel sites of care

» Diagnostic stewardship

* Implementation methods

« Engagement of the whole team
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B Thank You

Questions? Conversation?

jlinder@northwestern.edu @jeffreylinder
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