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Collaborative Quality Initiative
– 69 hospitals in Michigan
– Academic, community, small, large
– Improve care of hospitalized patients

Cohort of non-ICU, medical patients
– Positive Urine Culture
– Community-acquired Pneumonia

Medical record review (70,000 patients)
– Signs, symptoms
– Discharge prescribing
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Two-thirds of patients received excess antibiotic therapy

Each excess day of treatment was associated with 5% 
increase in odds of antibiotic adverse events

Vaughn VM et al. Annals of Internal Medicine. 2019

6481 patients, 43 hospitals
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Two-thirds of patients received excess antibiotic therapy

93% of excess antibiotic duration occurs at discharge

Vaughn VM et al. Annals of Internal Medicine. 2019

6481 patients, 43 hospitals
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TYPES OF ANTIBIOTIC OVERUSE AT DISCHARGE

Unnecessary 
Antibiotics

Given for a non-infectious 
or non-bacterial syndrome

Excessive 
Duration

Antibiotic needed, but 
prescribed for longer than 

necessary

Avoidable 
Fluoroquinolones
Antibiotic needed, but safer 

alternative exists

FQs
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57% had antibiotic 
overuse at discharge

39% had antibiotic 
overuse at discharge

ANTIBIOTIC OVERUSE AT DISCHARGE IS COMMON

Vaughn VM, et al. Clinical Infectious Diseases. 2020

Assessment of antibiotic use at discharge in 21,825 patients  treated for 
pneumonia or urinary tract infection across 46 hospitals (July 2017-July 2019)
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● Antibiotic side effects (e.g., C. difficile)
● Increased antibiotic resistance (self)
● Increased antibiotic resistance (communities, nursing homes)
● Unnecessary central line/midline (OPAT) and associated 

harms

ANTIBIOTIC OVERUSE AT DISCHARGE IS ASSOCIATED 
WITH PATIENT HARM

Vaughn VM, et al. Clinical Infectious Diseases. 2020
Vaughn VM, et al. Annals of Internal Medicine. 2019

Gontjes KJ et al. JAMA Network Open. 2022
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5-FOLD 
VARIATION 

ACROSS 
HOSPITALS

Vaughn VM, Clinical Infectious Diseases. 2020
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STRONGLY 
CORRELATED 

ACROSS 
CONDITIONS

Vaughn VM, Clinical Infectious Diseases. 2020
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Vaughn VM. Clinical Infectious Diseases. 2019.

Inpatient Antibiotic Stewardship Strategies may 
NOT be Effective at Discharge

11%
fewer patients received a 
fluoroquinolone in hospitals 
targeting inpatient 
fluoroquinolone use

Double
the number of patients 
were newly started on a 
fluoroquinolone at 
discharge
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Why???
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Diagnostic 
uncertainty

Right test
Right treatmentCognitive 

biases

Time/$$ 
pressures

Competing 
priorities

Worry & 
Liability

Patient 
satisfaction
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Pneumonia
Discharge

Case

Lives nearby and 
has a follow-up 
visit in 1 week

Lives 2 hours from 
nearest hospital and is 

unable to see his 
physician until 2 

weeks

Random 
information

88% choose 
appropriately short 

(5-day) course

63% choose 
appropriately short 

(5-day) course

Dunn G…Vaughn VM. Under review.

p<0.001
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Ciarkowski CE et al. Open Forum Infectious Diseases. 2020.
Daniels & Weber, Infect Control Hosp Epidemiol, 2021;

Giesler et al., Am J Infect Control, 2022;
Yogo et al., Infect Control Hosp Epidemiol, 2017;

Schuler et al., Pediatrics, 2016;
Mercuro et al., JAMA Netw Open, 2022 

What works – Discharge Specific Interventions

• Prospective audit and feedback at discharge
• ID pharmacist
• Clinical pharmacist
• TOC/discharge pharmacist

• Restriction of certain antibiotics (fluoroquinolones) at discharge
• Orderset with automatic de-escalation
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Dedicated Stewardship 
Resources

Hospital Policy Requiring 
Documentation of 

Intended Duration in 
Discharge Summary

(15%)

Updated UTI Guideline
(51%)

Updated Pneumonia 
Guideline 

(59%)

Education on UTI and ASB
(87%)

Education on Pneumonia
(95%)

Antibiotic 
Timeout

(31%)

Fluoroquinolone 
Restriction*

(31%)

Fluoroquinolone-
specific 

Interventions*
(3, 2-4)
(100%)

Preset Duration 
for Pneumonia*
(56% said yes)

Audit & 
Feedback

ASB
(59%)

Audit & Feedback
Pneumonia

(80%)

Audit & 
Feedback

UTI
(67%)

CPOE
Pneumonia

(100%)

CPOE
UTI

(67%)

Discharge Intervention 
De-emphasizing 

Fluoroquinolones*
(15%)

Antibiotic Use Data on 
Discharge Antibiotics

(5%)

Review of Outpatient 
Antibiotics before 

Discharge**
(8%)

Tier 1= 1 point
Critical 

Infrastructure

Tier 2=2 points
Broad 

Interventions CPOE
ASB

(26%)

Diagnostic 
Stewardship 
Interventions
(1, 0-2) (67%)

Tier 3=3 points
Discharge-

specific 
Interventions

Reducing Overuse of Antibiotics at Discharge (ROAD) 
Home Framework

Vaughn et al., Clin Infect Dis, 2022.
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Multiple Pathways to 
Improving Antibiotic Use 

at Discharge

Vaughn et al., Clin Infect Dis, 2022.

Do it all

Focus on 
discharge Integrate discharge 

stewardship into 
inpatient stewardship
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Do it all
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Strong Inpatient Stewardship 
(keeping discharge in mind)

• Hospitals that already have robust 
inpatient stewardship interventions

• Proactively incorporate discharge into 
Tier 1 and Tier 2 Strategies
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Focus on Discharge

• Hospitals with fewer resources for 
inpatient antibiotic stewardship

• Implement robust Tier 3 “discharge-
specific” strategies



© U N I V E R S I T Y  O F  U T A H  H E A L T H

There are Multiple 
Pathways to 

Improve Antibiotic 
Use at Discharge

Vaughn et al., Clin Infect Dis, 2022.
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There are Multiple 
Pathways to 

Improve Antibiotic 
Use at Discharge

Vaughn et al., Clin Infect Dis, 2022.

Which pathway 
should a hospital 

take?
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MPIs: Vaughn VM, Szymczak JE
Gandhi TN, Hersh AL, Lindenauer P, Neetz R, Petty LA, Presson AP 

A nonprofit corporation and independent licensee 
Of the Blue Cross and Blue Shield Association

A Parallel Cluster Randomized Trial of a Participatory Tailored Approach to Improve Discharge Antibiotic Prescribing

Reducing Overuse of Antibiotics at Discharge: 
The ROAD Home Trial – AHRQ 1R01HS029482
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Implementation 
gap in stewardship.

 Need to design for 
equity so all 

patients gain 
access to benefits 

of stewardship.
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Ciarkowski CE et al. Open Forum Infectious Diseases. 2020.
Daniels & Weber, Infect Control Hosp Epidemiol, 2021;

Giesler et al., Am J Infect Control, 2022;
Yogo et al., Infect Control Hosp Epidemiol, 2017;

Schuler et al., Pediatrics, 2016;
Mercuro et al., JAMA Netw Open, 2022 

What works – Discharge Specific Interventions

• Prospective audit and feedback at discharge
• ID pharmacist
• Clinical pharmacist
• TOC/discharge pharmacist

• Restriction of certain antibiotics (fluoroquinolones) at discharge
• Orderset with automatic de-escalation



© U N I V E R S I T Y  O F  U T A H  H E A L T H

But what about
• Prospective audit and feedback at discharge

• Your hospital doesn’t have any ID pharmacists
• Your clinical pharmacists are too busy to do discharge antibiotic stewardship
• You can’t afford a TOC/discharge pharmacist

• Restriction of certain antibiotics (fluoroquinolones) at discharge
• Fluoroquinolone prescriptions at discharge aren’t a problem at your hospital
• Discharge prescriptions are sent to outside pharmacies where they can’t be audited
• Your hospital culture/policies don’t allow for restriction

• Orderset with automatic de-escalation
• Your clinicians don’t use ordersets
• Your EHR doesn’t have great functionality
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HMS Hospitals
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The ROAD Home Strategy
Multicomponent implementation strategy
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The ROAD Home Strategy
Multicomponent implementation strategy

→Evaluative techniques to understand hospital context

→Tailoring of stewardship to that context

→External facilitation

→Active participation from hospitals to select interventions while 
taking into account barriers to stewardship
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Inner Setting 
Implementation Leads

• HMS Physician Champion

• HMS Abstractor  (typically 
RN)

• +/- Pharmacist, 
Administrator, QI Staff, 
others

ROAD Home Trial Team

• External facilitators 
• 3 MDs (hospitalist w/ASP 

experience, ID physician w/ 
ASP experience)

• 1 PharmD from rural hospital

• Concurrent mixed methods 
process evaluation team

• PhD sociologist

• Analyst
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Szymczak JE,….Vaughn VM. Implement Sci. 2024 Mar 4;19(1):23.
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How does tailoring in 
ROAD Home work?
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Szymczak JE,….Vaughn VM. Implement Sci. 2024 Mar 4;19(1):23.
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Step 1. Baseline Needs Assessment
•Audit of antibiotic use at discharge

•HMS Annual Survey
• Stewardship interventions in use
• Existing resources and infrastructure
• Hospital priorities
• Anticipated barriers to implementation
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Step 2. Review Performance & Needs

• Review hospital performance

• Review Tier 1 interventions
• Education, Guidelines

• Consider hospital priorities

• Consider feasibility
• Ranked interventions easiest to hardest
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Step 3. Develop Tailored Suite
• Identify interventions the hospital could 

consider based on needs, barriers, resources 
– ≥ 3 points

• Doesn’t have to be brand new intervention
• What could be modified?

• Update guidelines
• Expanding existing intervention (e.g. audit and 

feedback) to new condition, new prescriber group, 
new time of day

• 2 ROAD Home investigators go through 
process to cross-check, ensure reliability
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Step 4. Supported Selection of Strategies
•Meet with hospitals to discuss 
tailored suite

•Hospitals select what interventions 
to implement

• Must select at least 3 points of 
interventions
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Facilitation in ROAD Home

Sikkens JJ et a; JAMA Intern Med. 2017 Aug 1;177(8):1130-1138.

• IKEA effect

• Encourage selection of strategies 
most likely to work but don’t dictate

• Elicit
• Concerns about feasibility, anticipated 

barriers
• Adaptations  to context that may be 

needed (e.g. systems)
• Toolkit needs
• Other stakeholders who need to be 

engaged
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Step 5. Prepare for Implementation
• Implementation blueprint

• ROAD Home Investigator reviews
• Will use blueprint to monitor fidelity 

during intervention period

• Access to adaptable tools
• Guidelines, educational materials, 

checklists, pocket cards, etc.

• Kick-off meeting at HMS in-
person meeting
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Step 6. External Facilitation
• Monitor implementation 
blueprint

• Availability to trouble shoot as 
needed

• Low intensity facilitation

• 2 meetings of all intervention 
hospitals at HMS regular 
meetings
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Evaluating Impact
Primary (Service) outcome
 Baseline-adjusted days of antibiotic overuse at 

discharge
Secondary (Clinician/Patient) outcomes
 30-day patient outcomes 
 Antibiotic-associated adverse events
Implementation outcomes 
 Observations, Document Analysis, Interviews, Surveys
 Contextual factors shaping implementation
 Acceptability, Feasibility, Fidelity, Sustainment
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Where are we now?

Recruit Hospitals
Step 1. Baseline Needs Assessment
Step 2. Review Performance and Needs
Step 3. Developed Tailored Suite
Step 4. Supported Selection of Strategies
Step 5. Prepare for Implementation
Step 6. External Faciltiation
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Where are we now?
50 Hospitals Recruited!Recruit Hospitals

Step 1. Baseline Needs Assessment
Step 2. Review Performance and Needs
Step 3. Developed Tailored Suite
Step 4. Supported Selection of Strategies
Step 5. Prepare for Implementation
Step 6. External Facilitation
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Summary
• Antibiotic overuse at discharge is common and harmful

• There are multiple pathways to improve discharge antibiotic 
prescribing

• The ROAD Home Trial is testing a multicomponent 
implementation strategy to help hospitals identify and select 
a pathway to improvement tailored to their context



© U N I V E R S I T Y  O F  U T A H  H E A L T H

Questions?
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