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Alexander Fleming’s discovery of penicillin in 1928 is one of the greatest medical
advancements in history.? The introduction of antibiotics meant that infectious diseases that
were once deadly could now be cured. Since 1928, countless lives have been saved, and
antibiotics have been recognized as miracle drugs. However, as antibiotic use has become
more prevalent, so have antibiotic-resistant bacteria and adverse events associated with their
use.23 In his 1945 Nobel Lecture, Fleming warned of the danger of over-reliance on
antibiotics and the threat of bacteria developing resistance.l

Misuse and overuse of antibiotics have contributed to selective pressure on bacteria to adapt
to the antibiotics intended to kill them; antibiotic resistance is now one of our most serious
global health threats.2 Every year in the United States, at least 2 million people become
infected with antibiotic-resistant bacteria, and approximately 23,000 people die as a direct
result of these infections.2 Concurrently, there has been a decrease in research and
development of new antibiotics, which has compounded the antibiotic resistance crisis,
making treatment of infections in some patients challenging.*-%

UNINTENDED CONSEQUENCES OF ANTIBIOTIC USE

Antibiotics should be treated as a resource that is naturally limited in supply. Clinicians must
consider the potential effect of their antibiotic prescribing choices on the larger community,
as well as on individual patients, because there are risks to both. Each time an antibiotic is
used, there is an increased risk of developing a subsequent antibiotic-resistant infection in
both the patient taking the antibiotic and those in the community who come into contact with
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the patient. There are several deadly bacteria for which few antibiotics are effective, making
treatment of infections associated with these pathogens more costly and less successful.2 We
have begun to enter a postantibiotic era in which certain infectious diseases are no longer
treatable and the risk from resistant organisms precludes chemotherapeutic treatment, bone
marrow and organ transplant, and many elective surgeries.

Furthermore, antibiotics are not the innocuous drugs that some clinicians and many patients
perceive them to be. An estimated 1 in every 5 emergency department visits for adverse drug
events in the United States is for antibiotic-related adverse events (approximately 142,000
adult visits each year).3 Antibiotics are also the main cause of health care- and community-
associated Clostridium difficile infections, a potentially deadly form of diarrheal disease
associated with considerable costs to patients and the health care system.”-® Antibiotic use
also disrupts the microbiome, potentially leading to other long-term consequences, such as
asthma and obesity.?

ANTIBIOTIC PRESCRIPTIONS

Antibiotics are among the most commonly prescribed medications. However, study results
indicate that 30% to 50% of prescribed antibiotics are either not necessary or not optimally
prescribed.10 Dentists write approximately 10% of all outpatient antibiotic prescriptions
(approximately 25.6 million) filled in the United States each year.1! Although there are few
studies in which the investigators evaluate the appropriateness of antibiotic prescribing in
dentistry, it is likely that there are opportunities to improve prescribing practices.

Results from studies in which the investigators assess physicians’ knowledge, attitudes, and
behaviors regarding antibiotic use indicate that patient demands and expectations, providers’
perceptions related to patient expectations, fear of litigation, and diagnostic uncertainty are
important factors that lead to overprescribing.12 We can assume that similar pressures affect
prescribing in dentistry. The authors of a 2000 article published in The Journal of the
American Dental Association surveyed all licensed dentists practicing in Canada and found
that there was confusion about antibiotic prescribing recommendations and that
inappropriate prescribing practices were evident, such as improper dose and duration of
therapy.13

SURVEILLANCE EFFORTS AND NATIONAL PRESCRIBING GUIDELINES

Because most oral conditions are managed best with operative interventions and oral
hygiene procedures, there are relatively few indications for the use of systemic antibiotics in
dentistry.14 Unlike medical claims in the United States, private dental claims do not capture
diagnostic codes accompanying procedures performed or prescriptions written; without the
ability to connect the diagnosis of an oral infection to a prescription for antibiotics, it is
difficult to assess appropriateness.

Guidelines have been published for antibiotic prophylaxis for prevention of infective
endocarditis'® and prosthetic joint infections,16 as well as general guidance regarding the
use of antibiotic therapy for dental patients.1”-18 However, there are no national guidelines
for treatment of specific dental infections, so dental care providers have to decide

J Am Dent Assoc. Author manuscript; available in PMC 2019 May 13.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Fluent et al. Page 3

independently when an antibiotic is indicated, which antibiotic to use, and what dose and
duration to prescribe.

ANTIBIOTIC STEWARDSHIP

Antibiotic stewardship refers to activities that aim to promote the appropriate use of
antibiotics, improve patient outcomes, lower costs, reduce antibiotic resistance, and decrease
the spread of infections caused by multidrug-resistant organisms. An antibiotic stewardship
program works to ensure that patients receive antibiotic therapy only when it is indicated
and that the right drug is prescribed at the right dose for the right duration.

During a White House Forum on Antibiotic Stewardship in June 2015, more than 100
organizations made commitments to improve antibiotic prescribing over the next 5 years.1°
These planned activities were submitted to the Centers for Disease Control and Prevention.
20 The American Dental Association (ADA) pledged to provide appropriate scientific and
clinical expertise to assess fully and respond to antibiotic health care issues, offer continuing
education courses at professional meetings, and provide systematic reviews and up-to-date
scientific information on the proper use of antibiotics in online resources.

The following are suggested initial steps to take to understand, develop, and support
antibiotic stewardship better in dentistry:

identify data sources that can be used to understand better and characterize
antibiotic prescribing by dentists;

W,

M,

develop and update national prescribing recommendations for the treatment of
dental infections;

develop educational tools, resources, and messages for dentists and patients
about the importance of antibiotic stewardship in dentistry;

W,

foster collaboration among the ADA, dental specialty organizations, and other
relevant stakeholders to provide consistent messaging regarding antibiotic use in
dentistry;

W,

encourage ADA and dental specialty organizations to work together to develop
and adopt antibiotic stewardship policies that are relevant to dentistry;

W,

M,

incorporate national prescribing recommendations within dental software
management prescription templates.

Until national prescribing guidelines are endorsed by the ADA and dental specialty
organizations, dentists must continue to use their judgment to optimize antibiotic prescribing
and should consider the clinical tips and resources outlined in Boxes 1 and 2.

CONCLUSIONS

Antibiotic resistance has become a serious and growing global public health threat.
Although new bacterial resistance patterns continue to be identified, the pipeline for the
development for antibiotics has dwindled. Dentists prescribe approximately 10% of
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tibiotic prescriptions in the United States, and it will be important to identify opportunities
improve antibiotic use in dentistry. Dentists play an integral role in the appropriate use of
tibiotics, which is critical for delivering high-quality patient care, minimizing the risk for
verse events, and slowing the spread of antibiotic-resistant bacteria. Bl

ments

e authors thank the Organization for Safety, Asepsis and Prevention (OSAP) for facilitating the preparation of the

manuscript for this column and Rebecca Roberts, MS, the Centers for Disease Control and Prevention, Atlanta, GA,
for reviewing the manuscript.

References
1.

10

11.

12.

13.

Nobelprize.org. Sir Alexander Fleming: biographical. Available at: http://www.nobelprize.org/
nobel_prizes/medicine/laureates/1945/fleming-bio.html Accessed June 6, 2016.

. Centers for Disease Control and Prevention. Antibiotic resistance threats in the United States, 2013

Available at: http://www.cdc.gov/drugresistance/pdf/arthreats-2013-508.pdf Accessed May 20,
2016.

. Shehab N, Patel PR, Srinivasan A, Budnitz DS. Emergency department visits for antibiotic

associated adverse events. Clin Infect Dis 2008;47(6):735-743. [PubMed: 18694344]

. Spellberg B, Powers JH, Brass EP, Miller LG, Edwards JE. Trends in antimicrobial drug

development: implications for the future. Clin Infect Dis 2004 38 (9) 1279-1286. [PubMed:
15127341]

. Talbot GH, Bradley J, Edwards JE Jr, et al. Bad bugs need drugs: an update on the development

pipeline from the Antimicrobial Availability Task Force of the Infectious Diseases Society of
America. Clin Infect Dis 2006; 42(5):657-668. [PubMed: 16447111]

. Wenzel RP. The antibiotic pipeline: challenge, costs, and values. N Engl J Med 2004; 351(6):523-

526. [PubMed: 15295041]

. Centers for Disease Control and Prevention. Vital signs: preventing Clostridium difficile infections.

MMWR Morb Mortal WKly Rep 2012;61(9):157-162. [PubMed: 22398844]

. Lessa FC, Mu Y, Bamberg WM, et al. Burden of Clostridium difficile infection in the United States.

N Engl J Med 2015;372(9):825-834. [PubMed: 25714160]

. Blaser MJ. Missing Microbes: How the Overuse of Antibiotics Is Fueling Our Modern Plagues. New

York, NY: Henry Holt; 2014.

. Demirjian A, Sanchez GV, Finkelstein JA, et al. CDC Grand Rounds: getting smart about
antibiotics. MMWR Morb Mortal Wkly Rep 2015;64(32):871-873. [PubMed: 26292205]

Hicks LA, Bartoces MG, Roberts RM, et al. US outpatient antibiotic prescribing variation
according to geography, patient population, and provider specialty in 2011. Clin Infect Dis 2015;
60(9):1308-1316. [PubMed: 25747410]

Barden LS, Dowell SF, Schwartz B, Lackey C. Current attitudes regarding use of antimicrobial
agents: results from physician’s and parents’ focus group discussions. Clin Pediatr (Phila)
1998;37(11):665-671. [PubMed: 9825210]

Epstein JB, Chong S, Le ND. A survey of antibiotic use in dentistry. JADA. 2000;131(11): 1600—
1609. [PubMed: 11103580]

14. Dar-Ohed JS, et al. Antibiotic prescribing practices by dentists: a review. Ther Clin Risk Manag

15.

2010;6:301-306. [PubMed: 20668712]

Wilson W, Taubert KA, Gewitz M, et al. Prevention of infective endocarditis: guidelines from the
American Heart Association—a guideline from the American Heart Association Rheumatic Fever,
Endocarditis and Kawasaki Disease Committee, Council on Cardiovascular Disease in the Young,
and the Council on Clinical Cardiology, Council on Cardiovascular Surgery and Anesthesia, and
the Quality of Care and Outcomes Research Interdisciplinary Working Group. JADA 2008;139 (1
suppl):3S-24S. [PubMed: 18167394]

J Am Dent Assoc. Author manuscript; available in PMC 2019 May 13.


http://Nobelprize.org
http://www.nobelprize.org/nobel_prizes/medicine/laureates/1945/fleming-bio.html
http://www.nobelprize.org/nobel_prizes/medicine/laureates/1945/fleming-bio.html
http://www.cdc.gov/drugresistance/pdf/arthreats-2013-508.pdf

1duosnuepy Joyiny 1duosnuely Joyiny 1duosnuey Joyiny

1duosnue Joyiny

Fluent et al.

16.

17.

18.

19.

20.

21.

Page 5

Sollecito TP, Abt E, Lockhart P, et al. The use of prophylactic antibiotics prior to dental procedures
in patients with prosthetic joints: evidence based clinical practice guideline for dental practitioners
—a report of the American Dental Association Council on Scientific Affairs. JADA 2015;146(1):
11-16. [PubMed: 25569493]

American Academy of Pediatric Dentistry. Guideline on use of antibiotic therapy for pediatric
dental patients, revised 2014. Available at: http://www.aapd.org/media/policies_guidelines/
g_antibiotictherapy.pdf Accessed May 20, 2016.

American Dental Association. Combating antibiotic resistance. JADA. 2004;135(4):484-487.
[PubMed: 15127872]

Centers for Disease Control and Prevention. Federal engagement in antimicrobial resistance: White
House forum on antibiotic stewardship. Available at: http://www.cdc.gov/drugresistance/federal-
engagement-in-ar/index.html#tabs-835289-1 Accessed May 26, 2016.

Centers for Disease Control and Prevention. Leaders committed to antibiotic stewardship.
Auvailable at: http://www.cdc.gov/drugresistance/federal-engagement-in-ar/stewardship-
commitment/index.html Accessed May 20, 2016.

Thornhill MH, Dayer MJ, Prendergast B, et al. Incidence and nature of adverse reactions to
antibiotics used as endocarditis prophylaxis. J Antimicrob Chemother 2015; 70(8):2382-2388.
[PubMed: 25925595]

J Am Dent Assoc. Author manuscript; available in PMC 2019 May 13.


http://www.aapd.org/media/policies_guidelines/g_antibiotictherapy.pdf
http://www.aapd.org/media/policies_guidelines/g_antibiotictherapy.pdf
http://www.cdc.gov/drugresistance/federal-engagement-in-ar/index.html#tabs-835289-1
http://www.cdc.gov/drugresistance/federal-engagement-in-ar/index.html#tabs-835289-1
http://www.cdc.gov/drugresistance/federal-engagement-in-ar/stewardship-commitment/index.html
http://www.cdc.gov/drugresistance/federal-engagement-in-ar/stewardship-commitment/index.html

1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Fluent et al.

Page 6

BOX 1
Clinical tips for antibiotic prescribing by dentists.

PRETREATMENT CONSIDERATIONS

N Make the correct diagnosis of an oral bacterial infection.
N Recognize that antibiotics are rarely helpful for effective control of a

localized oral infection.

Therapeutic management interventions, such as incision and drainage,
extraction, or endodontic therapy, are appropriate first steps in treating most
oral bacterial infections. Weigh the potential benefits and risks of antibiotics
before prescribing. Toxicity, allergy, adverse effects, and Clostridium difficile
infection can occur even with a single dose.?!

W,

W,

Prescribe antibiotics (and all other prescriptions) only for patients of record.

Prescribe antibiotics only for bacterial infections you have been trained to
treat.

)

W,

Do not prescribe antibiotics for oral viral infections, fungal infections, or oral
ulcerations related to trauma or aphthae.

),

Understand and implement national recommendations for antibiotic
prophylaxis for the medical concerns for which guidelines exist (for example,
cardiac defects).

),

Review the patient’s medical history to

| assess medication allergies, drug-drug interactions, and the
potential for other adverse drug events;

| review pregnancy status and medical conditions that would affect
antibiotic selection.

CHAIRSIDE PRESCRIBING

N Ensure that antibiotic expertise or references are available and can be
accessed during patient visits.

N Avoid prescribing based on
| nonevidence-based historical practices;
| patient demand or expectations;
|| convenience of clinician or patient;
| pressure from other health care professionals.

W,

Make and document the diagnosis, treatment steps, and, if prescribed, the
rationale for antibiotic use in the patient chart.
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Prescribe only when clinical signs and symptoms of a bacterial infection
suggest systemic spread, such as fever or malaise along with localized oral
swelling.

.

N Use the most targeted (narrow-spectrum) antibiotic for the shortest duration
possible (2-3 days after the clinical signs and symptoms subside) for
otherwise healthy patients.

For empirical treatment, revise antibiotic regimens on the basis of patient
progress and, if needed, culture results.

.

Consider a conversation about antibiotic use with referring specialists about
their own antibiotic prescribing protocols.

W,

ENGAGING THE PATIENT
N Educate your patients about
|| taking the antibiotic exactly as prescribed,;
|| taking only antibiotics prescribed for themselves;
| not saving antibiotics for future illness.
MAINTAINING OPTIMAL PRESCRIBING PRACTICES

N Provide training to staff members to improve the probability of patient
adherence to the antibiotic prescription.

Ensure you are up to date on appropriate management of oral bacterial
infections by attending continuing education courses or conferences on the
topic or accessing dental journals or pharmacology texts on the topic.

.
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BOX 2
Resource list for antibiotic resistance in dentistry.
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