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Disclosures:

• Support for all or part of these activities has been 
provided by the Department of Health and Human 
Services through the CDC Epidemiology and Laboratory 
Capacity program. 



Objectives

Define CDC's core elements of outpatient antimicrobial stewardship

Determine antimicrobial stewardship interventions for management 
of common conditions in dentistry

Identify barriers to stewardship in practice



History in the making…



History in the making…

• In 2014, President Obama issued an executive 
order and a National Action Plan that directed the 
Department of Health and Human Services, 

• “to review existing regulations and propose new 
regulations and other actions… that require hospitals 
and other inpatient healthcare facilities to implement 
robust antibiotic stewardship programs (ASPs) that 
adhere best practices, such as those identified by 
the CDC.”

• Executive Order -- Combating Antibiotic-Resistant 
Bacteria | whitehouse.gov (archives.gov)

https://obamawhitehouse.archives.gov/the-press-office/2014/09/18/executive-order-combating-antibiotic-resistant-bacteria


History in the making…

• Created 8 elements of 
performance 

• Implementation Jan 
2017

• Updated in 2022 

• Created rules for CMS participation 
for acute care hospitals, critical 
access hospitals, and long-term 
care facilities (LTCF)

• LTCFs-antibiotic use protocols and 
system to monitor antibiotic use

• Implementation date of Nov 2017

Skilled Nursing Facility Center | CMS
A Trusted Partner in Patient Care | The Joint Commission

https://www.cms.gov/Center/Provider-Type/Skilled-Nursing-Facility-Center
https://www.jointcommission.org/


Expansion of Antimicrobial Stewardship
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Antibiotic use

• In the United States in 2021, 211.1 
million antibiotics were prescribed of 
those 25.5 million were from dental 
professionals

• Roughly 12% of all prescriptions written 
by the dentistry profession

https://www.cdc.gov/antibiotic-use/data/report-2021.html



Oral antibiotic 
prescribing by 
specialty-
United States 
2021

https://www.cdc.gov/antibiotic-use/data/report-2021.html





Antibiotic prescriptions 2019-2021
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All Antibiotic Classes | A.R. & Patient Safety Portal (cdc.gov)

https://arpsp.cdc.gov/profile/antibiotic-use/all-classes?year-select-rate-by-state=year2019&year-select-rate-map=year2021


Comparing Antibiotic Classes and 
Gender

https://arpsp.cdc.gov/profile/antibiotic-use/all-classes?tabsection-27=2&tabsection-
30=1&year-select-rate-by-state=year2019&year-select-rate-map=year2021



Antibiotics aren't 
always safe!

• Over 145,000 emergency hospital 
visits 

• More than half of the visits were 
from adults aged 20 to 50 years,

• Approximately 75% of the cases 
involved allergic reactions to 
antibiotics

https://www.ada.org/resources/research/science-and-research-
institute/oral-health-topics/antibiotic-stewardship



Hospitalized C.diff Infections

https://arpsp.cdc.gov/profile/nhsn/cdi?hospital-select-time=hospital109&state-select-
time=state38&tabsection-251=1



The Threat of Antimicrobial 
Resistance in the United States

https://www.cdc.gov/DrugResistance/Biggest-Threats/



Global Burden of Antimicrobial 
Resistance
• Recent data and models highlight the need for 
expanded efforts to prevent infections and stop the 
spread of antimicrobial resistance (AR) around the 
world. 
• Estimated 13.7 million infection-related deaths in 2019, 

• Estimated 4.95 million deaths associated with, including 1.27 
million deaths attributable to, bacterial AR in 2019 
• more than HIV or malaria.

Murray CJL, Ikuta KS, Sharara F, et al. Global burden of bacterial antimicrobial resistance in 

2019: a systematic analysis. The Lancet. 2022;399(10325):629-655. doi:10.1016/S0140-

6736(21)02724-0



Stewardship is critical and it works!

https://www.cdc.gov/drugresistance/pdf/threats-report/2019-ar-threats-report-
508.pdf



The COVID-19 Affect on Resistance

• Reversed progress combating 
antimicrobial resistance
• Increase in resistant hospital-onset infections 

and deaths 

• Increase in healthcare associated resistant 
infections

• 80% of Covid patients received an antibiotic

In the first year of the 
pandemic: 

15%
Resistant infections & deaths 
increased 15% in hospitals in 

2020

~ 80%
80% of patients hospitalized 
with COVID-19 received an 
antibiotic March-Oct. 2020, 

most were probably not 
needed

CDC. COVID-19: U.S. Impact on Antimicrobial Resistance, Special Report 2022. 
Atlanta, GA: U.S. Department of Health and Human Services, CDC; 2022. 
https://www.cdc.gov/drugresistance/covid19.html

https://www.cdc.gov/drugresistance/covid19.html


Global Action Plan

• Antimicrobial use and access

• Infection prevention and control

• Tracking and data

• Vaccines, therapeutics, and 
diagnostics

• Environment and sanitation



Outpatient Core
Elements of 
Stewardship

https://www.cdc.gov/antibiotic-use/core-elements/outpatient.html

https://www.cdc.gov/antibiotic-use/core-elements/outpatient.html


Commitment

• Display support for appropriate antibiotic use

• Antibiotic steward in the office

• Include antibiotic stewardship in position descriptions or 
evaluations

• All staff help set patient expectations



Action for Policy and Practice

• Use evidence-based diagnostic criteria and treatment 
recommendations

• Require written justification in the dental record for all 
antibiotic use



Tracking and Reporting

• When and why antibiotics are being used

• Review outcomes at provider or facility level and 
provide feedback

How can we 
change what we 

do not know?



Education and Expertise

• Educate patients when antibiotics are and are not 
needed

• Educate patients on potential harms of antibiotic 
treatment

• Provide educational materials



https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8615064/



Antibiotic Use

Antibiotic use
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North Dakota 
Antibiograms

https://www.hhs.nd.gov/health
/diseases-conditions-and-
immunization/antibiotic-
resistance-and-antimicrobial-
stewardship/antibiotic-
resistance-and-antimicrobial-
stewardship/antibiograms

https://www.hhs.nd.gov/health/diseases-conditions-and-immunization/antibiotic-resistance-and-antimicrobial-stewardship/antibiotic-resistance-and-antimicrobial-stewardship/antibiograms


CDC Division of Oral Health 
definition
• “appropriate antibiotic prescribing means antibiotics are 

only prescribed when needed, and when needed, the 
right antibiotic is selected and prescribed at the right 
dose and for the right duration” and “appropriate 
antibiotic prescribing should be in accordance with 
evidence-based national and local clinical practice 
guidelines, when available.”

https://www.ada.org/resources/research/science-and-research-institute/oral-
health-topics/antibiotic-stewardship



Evidence-based clinical 
practice guideline on 
antibiotic use for the 
urgent management of 
pulpal- and periapical-
related dental pain and 
intraoral swelling
A report from the American Dental 
Association



Clinical Pathway for treatment of 
immunocompetent adult patient 
when definitive, conservative 
dental treatment (DCDT) is 
immediately available.



Clinical Pathway for treatment of 
immunocompetent adult patient 
when DCDT is NOT immediately 
available.



https://med.und.edu/about/publications/biennial-report/_files/docs/seventh-
biennial-report.pdf



https://www.cdc.gov/antibiotic-use/pdfs/ADA-
treatment-guidelines-508.pdf



Antibiotic Durations



Longer Duration better care

Less antibiotic 
resistance 4% 
risk per day

Teshome BF et al. 
Pharmacotherapy 2019: 39(3): 
261-70

Less C.difficile
9% risk per 
day

Chalmers JD et al. Journal of 
Infection 2016; 73(1):45-53

Less adverse 
effects 3% risk 
per 10 days

Tamma PD et al. JAMA internal 
medicine 2017: 177(9):1308-15



Antibiotic Prescribing for Dental 
Prophylaxis
• A 2019 systematic review in JAMA found that extended 

course (i.e., ≥72 hours) antibiotic prophylaxis may 
increase the risk of developing adverse events (e.g., 
diarrhea, nausea, rash, gastric pain, and fever) by 140% 
compared to short course (i.e., ≤24 hours) antibiotic 
prophylaxis.

• 80% of prophylactic antibiotics for dental procedures 
was inappropriate

Suda K, Calip G, Zhou J, et al. Assessment of the appropriateness of
antibiotic prescriptions for infection prophylaxis before dental procedures,
2011 to 2015. JAMA network open. 2019;2(5): e193909-e. 



Antibiotic Prescribing for Dental 
Prophylaxis



Antibiotic Prescribing for Dental 
Prophylaxis
Decisions influenced by:

• Official Guidelines

• Scientific literature

• Physician or specialist 
opinion

Concerns over 
prescribing:

• Development of infective 
endocarditis or prosthetic 
joint infections

• Litigation

• Patient's health



Antibiotic Prescribing for Dental 
Prophylaxis
• Goal: Avoid bacteremia and severe disease due to 
dental cleaning/procedures

• Two clinical reasons for prophylaxis historically
• Cardiac conditions (prevent endocarditis)

• Prosthetic Joints (prevent prosthetic joint infections)



Antibiotic Prophylaxis:
American Heart Association
Prevention of infective endocarditis: Guideline from AHA 
(2008)

• Update of recommendations from 1997

• Changed recommendation to prophylaxis for only those 
at highest risk of adverse outcome from I.E.

• Amoxicillin recommended as first-line agent
• If Penicillin allergy: cephalexin, clindamycin, azithromycin, or 

clarithromycin are recommended

• In 2021-Clindamycin REMOVED from being an alternative

Wilson WR, Gewitz M, Lockhart PB, et al. Prevention of Viridans Group Streptococcal 
Infective Endocarditis: A Scientific Statement From the American Heart Association. 
Circulation 2021;143(20):e963-e78



Antibiotic Prophylaxis: 
American Heart Association
• I.E. is more likely to result from frequent exposure to 
random bacteremia's associated with daily activities than 
caused by a dental, GI tract, or genitourinary tract 
procedures.

• Prophylaxis may prevent an exceedingly small number of 
episodes of I.E. if any,.

• The risk of antibiotic-associated adverse events exceeds the 
benefit from prophylactic antibiotic therapy.

• Maintenance of oral health and hygiene may reduce the 
incidence of bacteremia from daily activities and is more 
important than prophylactic antibiotics in reducing the risk 
of I.E.

Wilson, et al. J Am Dent Assoc. 2008 Jan: 139 Suppl: 3S-24S
Wilson, et al. Circulation 2007: 116: 1738-1754



Antibiotic Prophylaxis:
American Heart Association
• Prior to the published update in 2008, many patients with underlying cardiac 

conditions, such as mitral valve prolapse were recommended to 
receive prophylactic antibiotics prior to dental procedures.

• What is a dental procedure?

• Per the AHA, it is a procedure that involves manipulation of the gingival 
tissue or periapical region of the teeth or perforation of the oral mucosa

Prophylaxis in no longer recommended based solely on 
an increased lifetime risk of infective endocarditis.

Wilson, et al. J Am Dent Assoc. 2008 Jan: 139 Suppl: 3S-24S
Wilson, et al. Circulation 2007: 116: 1738-1754



Antibiotic Prophylaxis:
American Heart Association
• Prophylaxis is NOT recommended for patients with MVP 
as the risks of antibiotic therapy outweigh any potential 
for benefit.

• Communication between patients with MVP, primary 
care clinicians, cardiologists, and dentists is critical.

Wilson, et al. J Am Dent Assoc. 2008 Jan: 139 Suppl: 3S-24S
Wilson, et al. Circulation 2007: 116: 1738-1754



Antibiotic Prophylaxis:
American Heart Association
• Prophylaxis is recommended with dental 
procedures in the following cardiac 
conditions:
• Prosthetic cardiac valve or prosthetic 

material used for cardiac valve repair
• Previous infective endocarditis
• Congenital heart disease

• Unrepaired cyanotic congenital heart defect 
• Repaired congenital heart defect with residual 

shunts or valvular regurgitation

• Cardiac transplantation recipients who 
develop cardiac valvulopathy

Wilson, et al. J Am Dent Assoc. 2008 Jan: 139 Suppl: 3S-24S
Wilson, et al. Circulation 2007: 116: 1738-1754



Antibiotic Prophylaxis in Patient with Prosthetic Joints

2003

ADA and AAOS:

For 2 years after joint replacement

2009

AAOS:

Indefinitely after joint replacement

2012

ADA &AAOS:

Prophylactic recommendations unclear

2015

ADA

Prophylaxis NOT generally recommended

2016

AAOS:

Appropriate use criteria aligns with ADA; 
Clindamycin removed for penicillin allergy



2016 Antibiotic Prophylaxis 
Guidance
• For patients with prosthetic joint implants, prophylactic 

antibiotics are not recommended before dental procedures to 
prevent prosthetic joint infection.  This clinical recommendation 
should be integrated with the practitioner’s professional 
judgment and the patient’s needs and preferences. 

• Evidence fails to demonstrate an association between dental 
procedures and prosthetic joint infection or any effectiveness for 
antibiotic prophylaxis. When also considering the potential harm 
from antibiotic use, using antibiotics before dental procedures is 
not recommended to prevent prosthetic joint infection.

Sollecito, et al J Am Dent Assoc. 2015 Jan: 146(10): 11-16



Appropriate Antibiotic Prophylaxis

• AAOS and ADA agree AP for HIGH risk patients
• High Risk includes:

• AIDS

• Cancer

• Rheumatoid Arthritis

• Inherited immune deficiency diseases

Sollecito, et al J Am Dent Assoc. 2015 Jan: 146(10): 11-16



A Collaborative Approach to Care is Recommended 

Clin Infect Dis, Volume 71, Issue 2, 15 July 2020, Pages 455–462, 
https://doi.org/10.1093/cid/ciz1118

https://doi.org/10.1093/cid/ciz1118


American Association of Endodontists
Guideline for Treatment of Traumatic Dental 
Injuries

https://www.aae.org/specialty/wp-
content/uploads/sites/2/2019/02/19_TraumaGuidelines.pdf



Antibiotic Stewardship in Action



Barriers to Stewardship

• Pressure from patients requesting antibiotics

• Failure to consider treatments other than systemic 
antibiotics

• Belief that broad-spectrum antibiotics are the most 
effective treatment

• Demands of running a busy practice

• Inadequate knowledge about management of infections 
(new guidelines)



Antimicrobial Stewardship in 
Dentistry
• GOALS

• Help raise awareness

• Prevent and control infections

• Optimize the use of antibiotics 

G O A L S



Antibiotic stewardship interventions in dental 
practice.

• Ponder patient conditions and look for a clear diagnosis before prescribing antibiotics; discuss with peers and 
other specialists if needed

• Follow updated and standardized guidelines

• Receive feedback on previous acts of antibiotic prescribing

• Warrant ongoing education and appropriate training

• Educate the dental patient and establish good communication to ensure the patient will follow the correct 
instructions when taking antibiotics

• Audit how appropriately antimicrobials are prescribed



https://www.cdc.gov/antibiotic-
use/community/downloads/dental-fact-sheet-
FINAL.pdf



Antibiotics and Liability

Risks Benefits



Take home points

• When prescribing antibiotics ask yourself
• Does the patient truly need antibiotics?

• What guideline am I following by prescribing or not 
prescribing antibiotics? 

• Did I document in the chart why I prescribed the antibiotic?

• Did I use the most narrow antibiotic for this condition?



Thank you!

Emily Perry PharmD

Emily.perry@ndsu.edu


