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Antibiotic Expenditures for Humans in the United States by 
Treatment Setting 2010-15: Total $56.0 billion
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Approximately 
85%–95% of human 

antibiotic use by 
volume occurs in 

outpatient setting







Antibiotic misuse  in the community 

• > 50% prescribed unnecessarily for URTI

• Poor adherence to guidelines
Infection Patients receiving recommended first line antibiotics 

(Acceptable range over 80%) 

Australian study1 US study2

Adults and 
children

Adults (20+ years) Children (0-19
years)

Pharyngitis
and/or tonsilitis

39% 37% 60%

Sinusitis 27% 37% 52%

Middle ear 
infection

51% N/A 67%

1. Aura 2017 Second Australian report on antimicrobial use and resistance in human Health
2.   CDC Report on Antibiotic Use in United States:Progress and Opportunities.2017



Indicators of antimicrobial misuse  in the community

Higher consumption in winter months

Indicates treatment of viral infections, colds, ‘flu

Bauer et al Pharmacoepidemiology and Drug Safety 2016;25 (Suppl.1):11-20



Indicators of quality of prescribing  in the community

ECDC Quality Indicators

• Measure seasonal variation – winter quarters 
compared with summer quarters

• Variation between countries 2015
Lowest seasonal 
variation

Highest seasonal 
variation 

Total  antibiotic use 12% 66%

Quinolone use 3% 63%

ECDC Quality indicators for antibiotic consumption in

the community (primary care sector) in Europe 2015



Indicators of quality of prescribing  in the community

http://www.oecd-ilibrary.org/social-issues-migration-health/health-at-a-glance-
2013/prescribing-in-primary-care_health_glance-2013-44-en

High use of second line agents – OECD indicator 



Indicators of quality of prescribing in the community

• High use of broad spectrum antibiotics

• ECDC Quality indicator 2015

Ratio of consumption of broad spectrum agents to 
narrow spectrum agents 

Countries Broad/narrow spectrum ratio

Denmark, Finland, Norway, Sweden < 1

Italy, Malta, Greece >100

ECDC Quality indicators for antibiotic consumption in
the community (primary care sector) in Europe 2015



Morgan et al. Non-prescription antimicrobial use worldwide: a systematic review.
Lancet Infect Dis 2011;11(9):692-701 

Outside N Europe, N America 
17 – 100% supplied without

prescription

Non prescription use in the community



Non prescription use in the community

Supplied for non 
bacterial infections

Inappropriate drug 
choice

Shorter duration 
than prescribed 

courses – often for 
single day 

Dose commonly 
lower than 

standard dose 

Substandard 
quality of product 

– expired or 
degraded

Counterfeit 
products

Morgan et al. Non-prescription antimicrobial use worldwide: a systematic review.
Lancet Infect Dis 2011;11(9):692-701  



The top diagnoses leading to antibiotics in outpatient 
settings are not complex conditions. 
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Viral upper respiratory infection

Pneumonia

Fleming-Dutra et al. JAMA. 2016;315(17):1864-1873.

Top diagnoses leading to antibiotic prescriptions in US doctors’ offices and emergency 
departments, 2010-2011



Respiratory infections are major drivers of antibiotic 
use in outpatient settings. 
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Acute bronchitis and viral upper respiratory infections 
should never receive antibiotics. 
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What can be done?





Core Elements for Antimicrobial  
Stewardship Programs (ASP)

• Leadership Commitment

• Accountability

• Drug Expertise

• Action

• Tracking

• Reporting

• Education

http://www.cdc.gov/getsmart/healthcare/implementation/core-elements.html

http://www.cdc.gov/getsmart/healthcare/implementation/core-elements.html


▪ Commitment: demonstrate dedication to and accountability for optimizing 
antibiotic prescribing and patient safety 

▪ Action for policy and practice: implement at least one policy or practice to 
improve antibiotic prescribing, assess whether it is working, and modify as 
needed

▪ Tracking and Reporting: monitor antibiotic prescribing practices and offer 
regular feedback to clinicians or have clinicians assess their own antibiotic use

▪ Education and Expertise: Provide educational resources to clinicians and 
patients on antibiotic prescribing and ensure access to needed expertise on 
antibiotic prescribing

https://www.cdc.gov/antibiotic-
use/community/pdfs/16_268900-
A_CoreElementsOutpatient_check_1_508.pdf

Outpatient Intervention for Antimicrobial Stewardship



Antimicrobial Stewardship for Outpatient Intervention

Office 
Visit

Patient 
Education

Home

Duration of 
Therapy

Rapid 
Diagnostics

Clinician 
Education

Antibiogram

Yes/No 
Antibioti
c



• Pre-intervention and post-intervention study using education 
and the antibiogram (439 bed teaching hospital)
– Created standard antibiotic prescribing with cefazolin and 

nitrofurantoin (cystitis) based on E. coli susceptibility from hospital 
antibiogram

• Intervention: implementation IDSA guidelines, PharmD
education of physicians, and e-mail reminders

• Preliminary audit of prescribing at 2-months into the 
intervention and then feedback by e-mail to all providers as a 
reminder 

• Results: the intervention  improved appropriate selection of 
antibiotics for uncomplicated UTI from 44.8% to 83%

American Journal of Emergency Medicine 2015: 33;1129–1133 

Clinician Education
Antibiogram



ED Specific Antibiogram

• Inpatient vs. outpatient data

• Cumulative institution results over-estimate 
local resistance  patterns in community

• Logistical challenges

• Limited data



Outpatient Intervention for 
Antimicrobial Stewardship

• All physicians should be involved in the 
education process and learn how to use the 
antibiogram

• Begin with one intervention that will fit into 
your practice workflow
– UTI, soft tissue, and respiratory tract

• Before introducing an intervention, be 
aware of patterns of antibiotic use and 
resistance within your practice 

• Guidance from professional societies and 
local experts

Clinician Education
Antibiogram



2. Rapid Diagnostic Testing

• Procalcitonin (PCT) Level
– Diagnostic biomarker for bacterial infections

• Best for respiratory tract infections and sepsis

• Not useful for localized infections: cellulitis or
endocarditis

• PCT Levels <0.05 normal, >0.25-0.5 elevated, > 2 
critical high

• Caution: low volume states, severe pancreatitis, 
multiple trauma, major  surgery, burns

– Can shorten antibiotic duration dramatically

• Urinary antigen test

• Polymerase Chain Reaction (PCR)



• Reduce reliance on culture and 
provide initial preliminary rapid 
results

• Polymerase chain reaction (PCR)
– Detect DNA or RNA of bacteria, 

fungi, or viruses

– Detect bacterial resistance genes

• Examples: respiratory, stool, 
blood, CSF, STD, and skin/soft 
tissue

Outpatient Intervention for Antimicrobial 
Stewardship

Rapid Diagnostics



Limitations of PCR panels
• Poor specimen 

quality

• Unable to 
differentiate 
between a potential 
microorganism and 
microorganism 
causing disease

• Detection of 
multiple 
microorganisms 
from the respiratory 
tract or stool

Rapid 
Diagnostics



3. Duration 



Treatment Durations

• Shortening treatment durations

– Goal:

• Sustaining efficacy while minimizing collateral
damage

– Strategies

• Education

• Protocols

• Compare site data versus guideline
recommendations



• If you prescribe antibiotics to your patient

– Clear instructions about properly 

taking antibiotics

– Potential harms of antibiotic use

– Antibiotic resistance

• Educate staff about antibiotics and 

appropriate messaging

• Promoting vaccines

• Write and display public commitments by 

your practice in support of antibiotic 

stewardship

• CDC viral prescription and office poster 

displays

4. Patient Education
Patient Education



CDC Prescription Pad
• If you do not use antibiotics, 

provide guidance for symptom 

relief for common infections which 

do not require an antibiotic: 

• CDC viral prescription pad

– Use effective communication 

strategies to educate patients 

about when antibiotics are and 

are not needed and have a 

contingency plan for the 

family-sometimes its okay for 

“wait and see approach”



Posters: Duration of the Common 
Cold





• MITIGATE consists of simple strategies to engage 
patients and providers in understanding appropriate 
antibiotic prescribing. These strategies can be 
individualized to each site to ensure they fit within the 
culture and workflow of the organization.



Take a moment 
IMPLEMENTATION PREPARATION ACTION STEPS 



Summary of 
stewardship in your 

practice

Identify a physician in 
your practice

Create timeline for your 
intervention, assess 

outcomes, and provide 
feedback to physicians

Antibiotic prescribing: culture/rapid 
diagnostic directed, indication, dose, and 
duration documented and provide 
education to families

Collect baseline data

Follow guidelines
Use antibiogram

Focused intervention
Practice buy-in

Journal of American Pharmacists Association: A 
call to action for outpatient antibiotic 
stewardship. 2017



Ancillary  

Support

• Laboratory

• Information  

Technology

Providers

• Physicians

• Mid-level  

Practitioners

• Nurses

Stewardship in the ED

Pharmacist

• Facilitator

Education



ED Pharmacist Roles

• Promote appropriate antibiotic use

• Provide active feedback

• Continuous clinician education

• Perform pharmacotherapy consults

• Mitigate drug interactions & adverse
effects

• Develop ED guidelines/protocols

• Culture follow-up & post-prescription
review



ED Pharmacist Culture Follow-up #1

Randolph TC, et al. Am J Health-Syst Pharm. 
2011; 68:916-9

Reason for Unplanned Readmission to the Emergency Department

Reason Physician
-
managed

Pharmacist
- follow-up

P-value

Treatment Failure 85 21 <0.001

Noncompliance due to cost 63 18 <0.001

Noncompliance for any reason  
other than cost

172 67 <0.001

Allergy to medication 39 4 <0.001

Adverse drug reaction 60 50 0.08

Other 13 5 0.08

Total (% of cases) 432 (19%) 165 (7%) <0.001



ED Pharmacist Culture Follow-up #2

Comparison of Inappropriate post-visit revisions in discharged adult ED visits*

Pre-Pharmacist Post-Pharmacist P-value

Positive Culture Needing Revisions 
w/  1 or more inappropriate levels

34/73 (46.6%) 11/75 (14.7%) N/A

Level 1: Incorrect antibiotic 
agent  based upon culture &
susceptibility

14 (19.2%) 1 (1.3%) P<0.003

Level 2: Incorrect antibiotic 
regimen  duration*

20 (27.4%) 9 (12%) P<0.02

Level 3: Potential for abx/home 
med  interaction w/o adjustment

1 (1.4%) 1 (1.3%) P=0.99

Level 4: Lack of dose adjustment 4 (5.5%) 0 (0%) P=0.04

Level 5: Regimen conflict 
w/  documented allergy
history

0 (0%) 0 (0%) N/A

Miller K, et al. Am J Emerg Med 2014;
32:1270-1274

*Based upon IDSA/CDC and 
clinical guidelines



ED Pharmacist Culture Review

• Pharmacist managed culture follow-up

– Decrease unplanned readmission

– Decrease number of inappropriate regimens

– Improve antibiotic selection, dosing, duration

– Decrease median time to culture review and 
patient/Primary Care  Provider notification

• Challenges

Am J Health-Syst Pharm. 2011; 68:916-9

Am J Emerg Med 2014; 32:1270-1274

J Pharm Pract 2012; 25(2):190-194





Clinical Decision Support

• IT system delivers patient data to providers

• Utilizes real-time patient data

– Weight, height, laboratory testing, culture data, 
serology, etc

• Guides providers to use certain antibiotic
therapies

– Example: avoiding nitrofurantoin for UTI 
treatment in patients with  low renal function



Dose Optimization

• Based upon individual characteristics

– Weight, renal function, site of infection, 
minimum inhibitory  concentrations

– Pharmacokinetics/pharmacodynamics

• Alternative dosing strategies

– Extended infusion beta-lactams

• Loading dosages in ED

• Appropriate initial dosing



Streamlining/De-escalation

• Narrow coverage as soon as possible

• Limited opportunity in ED

• Rapid diagnostics can help

• Restricting unnecessary empiric
coverage

– Avoiding gram negative and anaerobic 
activity for cellulitis











Disease Specific Issues

• Skin and Soft Tissue Infections

– ED prescribing challenges

– Incision & drainage +/- antibiotics

• Urinary Tract Infections

– Resistance and empiric selection

• Fluroquinolone/Bactrim resistance

– Urinalysis (UA) interpretation

– Appropriate UA/Culture & susceptibility ordering











Utilizing Algorithms (With Recurrent Educational Sessions)

3-Month 
Pre-Intervention

Initial 6 Months 
Post-Intervention

7 to 30 Months 
Post-Intervention

Urine 
cultures/ 1000 
patient days

3.7 1.5 1.3

ASB treated 67.6% 69.2% 44%

Antibiotic 
days/ 1000 
patient days

167.7 117.4 109.0

• Inappropriate urine cultures and total antibiotic days went down after 
setting up criteria for sending urine cultures and for the diagnosis of 
UTI.

• Required semi-annual follow-up educational sessions and 
individualized direct feedback in certain instances.

Zabarsky TF, et al. Am J Infect Control 2008 Sep;36(7):476-80.
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URTI







TRACK AND REPORT ANTIBIOTIC USE AND OUTCOME DATA

• Process Measure
• How and why antibiotics are prescribed

• Antibiotic Use Measure
• How often and how many antibiotics are prescribed

• Outcome Measure
• Antibiotic related cost

• Tracking adherence to antibiotic stewardship 
protocols/procedures (Example are as follows:)

• Completeness of clinical assessment documentation at 
the time of antibiotic prescriptions

• Completeness of antibiotic prescribing documentation

• Antibiogram



Our Outpatient Stewardship 















ED Stewardship Barriers

• Stressful environment

• Time

• High turnover

• Trust/Relationships

• Resources

• Support



Lessons Learned

• Top 10 Ambulatory Antibiotic Stewardship 
Magic Implementation Tips 



2.  Talk to the frontline clinicians!

• Ambulatory clinicians are the experts in ambulatory 
care (not you) – learn from them

• Begin to understand: 

• Their challenges 

• Their demands put on them

• Their need for therapeutic relationships with their patients

• Focus on the “why” with patient stories

• Example: “Why would we change?”



3.  Talk to Patients

• Understand patient expectations

• What does value look like to them?

• What are they seeking from Urgent Care vs. Primary Care?  

• Example: importance of a contingency plan in Urgent 
Care

4.  Understand the clinic environment and personnel

Utilize all of your resources
Activate ALL the clinic staff



5.  Find time, protected or otherwise, you’ll need it

• Intervention development

• Guidelines

• Media content

• EHR tools

• Data acquisition

• Who will take over the inpatient stewardship 
interventions? 



6. Provide SOLUTIONS to the challenges your 
clinicians face

• Add value

• There job is hard enough, don’t make it harder



8. Have the long game in mind, not short term gains



9. Make yourself available as an ID expert
(not just stewardship)

• Be willing to answer ID related questions
• e.g., TB cases identified, epidural abscesses diagnosed

• Provide relevant ID education
• Sinusitis

• Influenza

• UTI management

• Know your data for general topics



10.  Get added benefits of integration

• ID/ASP and ambulatory care integration:

– HIV Screening

– Appropriate and timely ID referrals

– Better care for your patients

– Academic products

– And much more!



Antibiotic Stewardship 101: An Intro for 

Emergency Physicians
Michael S. Pulia, MD FAAEM et al 

• Top 10 Ways to Improve Stewardship in Your ED.

• 10. Post-prescription culture review.

• 9. Antibiotic order sets and clinical decision support systems. 

• 8. A multidisciplinary, antibiotic usage, quality improvement process. 

• 7. An Antibiotic Stewardship Champion. 

• 6. Determine local antimicrobial susceptibilities. 

• 5. Consider cultures when initiating antibiotic therapy. 

• 4. Administer broad-spectrum antibiotics to patients with septic shock early. the 
Surviving Sepsis Campaign guidelines 

• 3. Avoid antibiotics for uncomplicated abscesses. Several studies conducted in the ED 
provide data to support withholding antibiotics after incision and drainage of 
uncomplicated abscesses

• 2. The modified Centor score. 

• 1. Withhold antibiotics for uncomplicated respiratory tract infections. Reducing the 
widespread, inappropriate use of antimicrobial agents for uncomplicated upper and 
lower respiratory tract infections, the majority of which are viral, 



Conclusion

• ED offers unique opportunities for ASP efforts

– Inpatient and outpatient setting

– Stressful environment with high turnover

• Pharmacists are key pieces in 
facilitating ASP

– Prescribers, nurses, lab and IT integral to
success

– Clinical pathways, rapid testing and decision support are useful tools

• Utilize available resources/technology to guide 
antimicrobial  use in your ED



If you want to go Fast, go alone. 

If you want to go Far, go together.



Thank you for your attention 


