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Objective

Describe causes of antimicrobial resistance and at least one 
way it can be slowed.



A call for help…

• 65-year-old woman, hospitalized for COVID

• Quickly intubated and admitted to ICU with severe respiratory 
complications

• After several weeks in isolation in the hospital, transferred to 
acute rehab

• Daughter gets a call – “Your mom has a resistant infection 
called Candida auris… you can’t see her.”

• What can be done?





Current Opinion in Microbiology 2023, 73:102291





Frontiers in Ecol & Environ, Volume: 21, Issue: 9, Pages: 428-434, First published: 19 

September 2023, DOI: (10.1002/fee.2639) 



Frontiers in Ecol & Environ, Volume: 21, Issue: 9, Pages: 428-434, First published: 19 

September 2023, DOI: (10.1002/fee.2639) 



“environmental leakiness”
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1.27 million deaths a year are associated with 
bacterial antimicrobial resistance

Lancet 2022; 399: 629–55 Published Online January 20, 2022 https://doi.org/10.1016/ 
S0140-6736(21)02724-0



Coverage gaps in empiric antibiotic regimens used to treat serious bacterial 
infections in neonates and children in Southeast Asia and the Pacific

The Lancet Regional Health - Southeast Asia 2023; : 100291 Published 
Online  https://doi.org/10. 1016/j.lansea.2023. 100291
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• Urban dengue is common in most countries 
of the Americas, but rare in the United 
States

• Outbreak in Nuevo Laredo, Tamaulipas, 
Mexico, and Laredo, Texas, United States — 
contiguous cities that straddle the 
international border

• Incidence of recent cases, indicated by 
immunoglobulin M antibody serosurvey, was 
higher in Nuevo Laredo

• But the vector, Aedes aegypti, was more 
abundant in Laredo 

• Environmental factors that affect contact 
with mosquitoes, such as air-conditioning 
and human behavior, appear to account for 
this paradox 

• Prevalence of dengue in the United 
States is primarily due to economic, 
rather than climatic, factors



HOW DO WE TAKE A 
GLOBAL PROBLEM AND 
MAKE LOCAL CHANGE?



People-centered 
approach to addressing 
antimicrobial 
resistance in human 
health: WHO core 
package of 
interventions to 
support national action 
plans. Geneva: World 
Health Organization; 
2023. Licence: CC BY-
NC-SA 3.0 IGO



Key strategies to implement outpatient 
stewardship in a health system 

Clearly defined  
standards and 
quality incentives 
from Health 
System Leaders

Engagement of 
local site 
champions 

Develop tools and 
education for 
BOTH clinicians 
and patients

Leverage the EMR 
and electronic 
resources 

Provider data  —
easily accessible, 
transparent, 
focused feedback

Sustainability



The Four Moments of 
Antibiotic Decision 
Making

1. Does my patient have an infection 
that requires antibiotics?

2. Do I need to order any 
diagnostic tests?

3. If antibiotics are indicated, what is 
the narrowest, safest, and shortest 
regimen I can prescribe?

4. Does my patient understand what 
to expect and the follow-up plan?
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What’s the harm in 
treating a viral infection 
with antibiotics?

Adverse drug events
Antibiotic-associated diarrhea
Yeast infections
Rash/allergic reaction

Disruption of normal bacteria that 
colonize the intestinal and upper 
respiratory tract

Selection for antibiotic-resistant 
bacteria

Clostridioides difficile infection







When is a diagnostic test indicated?

When it changes management

Is the patient high risk for hospitalization 
or have significant comorbidities?

Is there an immunocompromised patient 
in the home?

If the patient requests a test, is it covered 
by insurance?



Communication is 
key!

Use effective communication 
strategies to address patients’ beliefs 
and concerns

- Wanting to feel that their 
symptoms are being taken 
seriously

- Understanding conflicting 
practices among clinicians 
regarding provision of antibiotic 
prescriptions

- Worries about becoming sicker 
or not being able to reach a 
clinician

2
3



OTC Checklists for Adults, Teens, Peds





Why should the C-suite care?

1) Inappropriate inpatient antibiotics = increased 
resistant infections = increased hospitalization

= VBP penalty

2) Inappropriate outpatient antibiotics 

= increased adverse events 

= increased visits/ED visits/pharmacy expenditures 

= increased HAI and hospitalizations

• 30-day health expenditures higher among 
inappropriate antibiotic prescribing ($18-67 per 
patient for bacterial infection, ~$40million)

3) PATIENT EXPERIENCE

1) ASHE 2022 Jan 12;2(1):e5
2)  Butler et al CID 2023;76(6):986-95
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From: Association of Inappropriate Outpatient Pediatric Antibiotic Prescriptions With Adverse Drug Events and 
Health Care Expenditures

JAMA Netw Open. 2022;5(5):e2214153. doi:10.1001/jamanetworkopen.2022.14153

Annual National Attributable 30-Day Expenditures of Inappropriate Antibiotic Prescriptions Among the US Commercially Insured 

Population, Aged 6 Months to 17 YearsaAbbreviations: OM, otitis media; URI, upper respiratory infection.
a Bronchiolitis cohort was restricted to ages 6 months to 3 years; bronchitis cohort was restricted to ages 5 to 17 years. The 95% 

confidence intervals are presented in eTable 16 in the Supplement.

Table Title: 





Telemedicine
E-consults

Hospital at 
Home

Insurance 
companies 
= providers

ASP



The future of healthcare is outside 
the hospital…
• US hospitals facing BILLIONS of dollars in losses

• Hospital inpatient growth slow, but LOS increasing

• Monumental (but very slow) shift from FFS to VBP

• Outpatient volumes predicted to grow by 15-20% over next 
decade

• Home care services also estimated to grow up to 20%

• Massive increase in telehealth and AI based platforms

Vizient Impact of Change Forecast 2022: https://www.sg2.com/wp-
content/uploads/2022/11/2022_IoC_Forecast_Media.pdf
https://www.aha.org/guidesreports/2022-09-15-current-state-hospital-finances-fall-2022-update



The future is virtual…

• Telemedicine/Telehealth

• E-visits/E-consults

• Virtual Visit/Virtual Care

• Hospital at Home



Improving antibiotic use for sinusitis and upper respiratory tract 
infections: A virtual-visit antibiotic stewardship initiative

• Bundled stewardship 
intervention to improve 
antibiotic use in E-visits for 
URTIs

• Adult patients who 
completed E-visits for 
“cough,” “flu,” or “sinus 
symptoms” at

Wasylyshyn AI, et al.  Infect Control Hosp Epidemiol. 2022 Dec;43(12):1890-1893. doi: 
10.1017/ice.2022.19



Hospital at Home and Virtual Care During COVID-19

Referral for monoclonal antibodies
Avoid unnecessary antibiotics

Evaluate for Remdesivir and steroids
Standard antimicrobial protocols

Ann Intern Med. 2021;174:192–199. doi:10.7326/M20-4076











Do we have pharmacoequity in 
antibiotic prescribing?

• White outpatient patients more likely to be prescribed 
antibiotics when not indicated

• Prescribing may be affected by provider characteristics 
and provider training

• Differences in prescribing by SES, insurance, and 
where you live



What is Pharmacoequity?

“Ensuring all individuals, 
regardless of race and 

ethnicity, socioeconomic 
status, or availability of 

resources, have access to the 
highest-quality medications 

required to manage their health 
needs.” 

Essien UR, Dusetzina SB, Gellad WF. A Policy Prescription for Reducing Health Disparities—
Achieving Pharmacoequity. JAMA. 2021;326(18):1793–1794. doi:10.1001/jama.2021.1776



THANK YOU!!!!

LISA.DAVIDSON@ATRIUMHEALTH.ORG


	Slide 1: Antimicrobial Resistance: Global Problem, Local Action 
	Slide 2: Disclosures
	Slide 3: Objective
	Slide 4: A call for help…
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13: Coverage gaps in empiric antibiotic regimens used to treat serious bacterial infections in neonates and children in Southeast Asia and the Pacific
	Slide 14
	Slide 15
	Slide 16
	Slide 17: Key strategies to implement outpatient stewardship in a health system 
	Slide 18: The Four Moments of Antibiotic Decision Making
	Slide 19: What’s the harm in treating a viral infection with antibiotics?
	Slide 20:    
	Slide 21
	Slide 22: When is a diagnostic test indicated?
	Slide 23: Communication is key!
	Slide 24: OTC Checklists for Adults, Teens, Peds
	Slide 25
	Slide 26: Why should the C-suite care?
	Slide 27
	Slide 28
	Slide 29
	Slide 30: The future of healthcare is outside the hospital…
	Slide 31: The future is virtual…
	Slide 32: Improving antibiotic use for sinusitis and upper respiratory tract infections: A virtual-visit antibiotic stewardship initiative
	Slide 33: Hospital at Home and Virtual Care During COVID-19
	Slide 34
	Slide 35
	Slide 36
	Slide 37
	Slide 38: Do we have pharmacoequity in antibiotic prescribing?
	Slide 39: What is Pharmacoequity?
	Slide 40

