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Antibiotic Stewardship:                
What Every Dental Professional 

Needs to Know
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Arizona School of Dentistry & Oral Health

A.T. Still University

*This material is the intellectual property of the instructor and may not be duplicated 
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Learning Objectives

 Discuss the implications of widespread 

antibiotic use and the development of 

resistant organisms.

 Discuss antibiotic stewardship implications for 

dentistry.

 Identify pathogens which have developed 

antibiotic resistance with resultant health 

implications.

 Discuss current recommendations for reducing 

risk for infective endocarditis and prosthetic 

joint infection associated with dental 

treatment. 
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Antibiotic Stewardship

 Coordinated interventions designed to 

improve and measure the appropriate 

use of antimicrobials by promoting the 

selection of the optimal antimicrobial 

drug regimen, dose, duration of 

therapy, and route of administration
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Antibiotic Stewardship

 Antimicrobial stewards 

seek to:

 achieve optimal clinical 

outcomes related to 

antimicrobial use

 minimize toxicity and other 

adverse events 

 reduce the costs of health 

care for infections

 limit the selection for 

antimicrobial resistant 

strains 

CDC Four Core Actions to Fight 

Antibiotic Resistance

1. Preventing Infections, Preventing the 

Spread of Resistance

2. Tracking Resistance Patterns

3. Improving Use of Today’s Antibiotics

(Antibiotic Stewardship)

4. Developing New Antibiotics and 

Diagnostic Tests
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Improving Antibiotic Use

(Antibiotic Stewardship)

 Most important action = change 

the way antibiotics are used 

 Always:

use antibiotics appropriately and 

safely

use only when they are needed to 

treat disease

choose the right antibiotics

administer them correctly in 

every case
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1. CRE (carbapenem-resistant 
Enterobacteriaceae) 

2. MRSA (methicillin-resistant Staphylococcus 

aureus ) 

3. ESBL-producing Enterobacteriaceae 
(extended-spectrum ß-lactamases)

4. VRE (vancomycin-resistant enterococci)
5. multi-drug resistant pseudomonas
6. multi-drug resistant Acinetobacter

Six Bacteria among the Most Deadly 

Antibiotic-Resistant Bacteria 

Content source:  CDC.  National Center for Emerging and Zoonotic Infectious Diseases.  Division of Health 
Quality Promotion.  March 2016
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CDC Bacteria and Fungi Listed in the 2019 AR Threats Report
Urgent Threats

•Carbapenem-resistant Acinetobacter

•Candida auris

•Clostridioides difficile

•Carbapenem-resistant Enterobacteriaceae

•Drug-resistant Neisseria gonorrhoeae

Serious Threats

•Drug-resistant Campylobacter

•Drug-resistant Candida

•ESBL-producing Enterobacteriaceae

•Vancomycin-resistant Enterococci (VRE)

•Multidrug-resistant Pseudomonas aeruginosa

•Drug-resistant nontyphoidal Salmonella

•Drug-resistant Salmonella serotype Typhi

•Drug-resistant Shigella

•Methicillin-resistant Staphylococcus aureus (MRSA)

•Drug-resistant Streptococcus pneumoniae

•Drug-resistant Tuberculosis

Concerning Threats

•Erythromycin-Resistant Group A Streptococcus

•Clindamycin-resistant Group B Streptococcus

Watch List

•Azole-resistant Aspergillus fumigatus

•Drug-resistant Mycoplasma genitalium

•Drug-resistant Bordetella pertussis

Content source:  CDC.  National Center for Emerging and Zoonotic Infectious Diseases.  Division of Health Quality Promotion. March 2016

A study that examined the prescribing patterns of dentists 
and physicians in British Columbia, Canada, found that 
between 1996 and 2013, physician prescribing declined by 
18.2%, while dental prescribing increased by 62.2%. The 
authors suggested several possible explanations, including:

•An aging patient population
•Increased prescribing associated with dental implants and 
resulting complications
•An increase in dental providers
•Slow adoption of new perioperative prescribing guidelines
•Underinsurance leading to use of antibiotics as a substitute 
for surgery

Marra F, George D, Chong M, Sutherland S, Patrick DM. Antibiotic prescribing by dentists 
has increased: Why? J Am Dent Assoc. 2016;147:320–327.
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https://www.cdc.gov/drugresistance/biggest-threats.html#acine
https://www.cdc.gov/drugresistance/biggest-threats.html#auris
https://www.cdc.gov/drugresistance/biggest-threats.html#cdiff
https://www.cdc.gov/drugresistance/biggest-threats.html#carp
https://www.cdc.gov/drugresistance/biggest-threats.html#nei
https://www.cdc.gov/drugresistance/biggest-threats.html#cam
https://www.cdc.gov/drugresistance/biggest-threats.html#candida
https://www.cdc.gov/drugresistance/biggest-threats.html#extend
https://www.cdc.gov/drugresistance/biggest-threats.html#van
https://www.cdc.gov/drugresistance/biggest-threats.html#pse
https://www.cdc.gov/drugresistance/biggest-threats.html#non
https://www.cdc.gov/drugresistance/biggest-threats.html#sal
https://www.cdc.gov/drugresistance/biggest-threats.html#shi
https://www.cdc.gov/drugresistance/biggest-threats.html#mrsa
https://www.cdc.gov/drugresistance/biggest-threats.html#pne
https://www.cdc.gov/drugresistance/biggest-threats.html#tub
https://www.cdc.gov/drugresistance/biggest-threats.html#groupa
https://www.cdc.gov/drugresistance/biggest-threats.html#groupb
https://www.cdc.gov/drugresistance/biggest-threats.html#azole
https://www.cdc.gov/drugresistance/biggest-threats.html#myco
https://www.cdc.gov/drugresistance/biggest-threats.html#pertussis
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Key Takeaways

 Cardiac conditions (20.9%) and prosthetic joints (42.5%) were 

most prevalent comorbidities

 Prosthetic joint device = unnecessary prescribing

 Most dental procedures conducted during a dental prophylaxis 

visit were diagnostic (70.2%), preventive (58.8%) and involved 

gingival manipulation or mucosal incision (90.7%)

 Dental procedures defined as diagnostic, preventive, oral and 

maxillofacial surgery, periodontics, and endodontics = lower 

odds of unnecessary antibiotic prophylaxis

 General services, implants, prosthodontics, orthodontics, and 

maxillofacial prosthetics = higher odds of unnecessary 

prescribing  

 Unnecessary antibiotic prophylaxis was less common in 

patients with diabetes, immunocompromised conditions, or 

healthcare use in previous 6 months

Suda KJ et al. JAMA Network Open. 2019;2(5):e193909. doi:10.1001/jamanetworkopen.2019.3909 
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Overprescribing in Dentistry

 70% of dentists report prescribing antibiotics when not 

indicated

 Guideline-consistent prescribing: post-graduate 

education, urban locale, smaller patient panel

 Reasons for higher antibiotic prescribing rates:

 Increasing use of dental implants

 Aging population

 Underinsurance driving antibiotics vs. oral surgery

 Slow adoption of new guidelines

 Lack of awareness of dentists’ role in antibiotic resistance

 Physician and patient pressure

Lockhart PB, et al. Acceptance among and impact on dental practitioners and patients of American Heart Association recommendations 
for antibiotic prophylaxis.J Am Dent Assoc. 2013;144(9):1030-1035; Cherry WR, et al. Antibiotic use for treating dental infections in 
children: a survey of dentists’ prescribing practices.J Am Dent Assoc. 2012;143(1):31-38; Lockhart PB, et al. The evidence base for the 
efficacy of antibiotic prophylaxis in dental practice.J Am Dent Assoc. 2007;138(4):458-474; Marra F, et al. Antibiotic prescribing by dentists 
has increased: why? J Am Dent Assoc. 2016;147(5):320-327.

CDC Evidence-Based Strategies

 Audits/Benchmarking: following clinical 

practice guidelines

 Academic detailing

 Clinical decision support systems

 Delayed prescribing practices

 Poster-based interventions
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What’s Happening with 

Antibiotic Premedication?

Is there any evidence?

No scientific evidence

supports that antibiotic 

prophylaxis defends against 

IE or prosthetic joint 

infection.

Premedication ≠ Protection
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Antibiotics for the prophylaxis of bacterial endocarditis in dentistry
Oliver R, Roberts GJ, Hooper L, Worthington HV

Summary
Antibiotics for the prophylaxis of bacterial endocarditis in dentistry

There is no evidence about whether antibiotic prophylaxis is effective or 
ineffective against bacterial endocarditis in people at risk who are about to 
undergo an invasive dental procedure.
There is a lack of evidence to support previously published guidelines in this area. 
It is not clear whether the potential harms and costs of antibiotic administration 
outweigh any beneficial effect. Ethically practitioners need to discuss the potential 
benefits and harms of antibiotic prophylaxis with their patients before a decision 
is made about administration.

This is a Cochrane review abstract and plain language summary, prepared and maintained by The Cochrane Collaboration, currently published in The Cochrane 

Database of Systematic Reviews 2010 Issue 5, Copyright © 2010 The Cochrane Collaboration. Published by John Wiley and Sons, Ltd.. The full text of the review 

is available in The Cochrane Library (ISSN 1464-780X).

Oliver R, Roberts GJ, Hooper L, Worthington HV. Antibiotics for the prophylaxis of bacterial endocarditis in dentistry. Cochrane Database of 
Systematic Reviews 2008, Issue 4. Art. No.: CD003813. DOI: 10.1002/14651858.CD003813.pub3

What does Cochrane say?

What is bacteremia?

 Introduction of bacteria into bloodstream

 Colonize on surfaces

 Vegetations

 Infection

 Risk for throwing clot
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http://dx.doi.org/10.1002/14651858.CD003813.pub3
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Risks versus Benefits

 Bacteremia

 not linked to either IE or PJI

 pathogen species = viridans 

Streptococci; Staphlococcus aureus

 source

 Immune system effects

 Adverse events with antibiotics

 Antibiotic exposure and resistant 

bacteria

Circulation Volume 116, Issue 15, 9 October 2007, Pages 1736-1754
https://doi.org/10.1161/CIRCULATIONAHA.106.183095

AHA GUIDELINE
Prevention of Infective EndocarditisGuidelines 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

Walter Wilson, MD, Chair, Kathryn A. Taubert, PhD, FAHA, Michael Gewitz, MD, FAHA, Peter 

B. Lockhart, DDS, Larry M. Baddour, MD, Matthew Levison, MD, Ann Bolger, MD, FAHA, Christopher 

H. Cabell, MD, MHS, Masato Takahashi, MD, FAHA, Robert S. Baltimore, MD, Jane W. Newburger, MD, MPH, 

FAHA, Brian L. Strom, MD, Lloyd Y. Tani, MD, Michael Gerber, MD, Robert O. Bonow, MD, 

FAHA, Thomas Pallasch, DDS, MS, Stanford T. Shulman, MD, FAHA, Anne H. Rowley, MD, Jane 

C. Burns, MD, Patricia Ferrieri, MD, Timothy Gardner, MD, FAHA, David Goff, MD, PhD, FAHA, David 

T. Durack, MD, PhD, and The Council on Scientific Affairs of the American Dental Association has approved 

the guideline as it relates to dentistry. In addition, this guideline has been endorsed by the American 

Academy of Pediatrics, Infectious Diseases Society of America, the International Society of Chemotherapy 

for Infection and Cancer, and the Pediatric Infectious Diseases Society.*
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https://doi.org/10.1161/CIRCULATIONAHA.106.183095
https://www.ahajournals.org/reader/content/10.1161/CIRCULATIONAHA.106.183095/format/epub/EPUB/xhtml/index.xhtml#FN1
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Antibiotic Prophylaxis against Infective 

Endocarditis

 For patients at risk for 

infective endocarditis when 

undergoing invasive dental 

procedures

Infective Endocarditis

 Incidence higher in patients with valve defects

 400 fold increase in patients with prosthetic 
valves and previous history of endocarditis

 Other high risk conditions:

 Rheumatic valvular disease

 Cyanotic congenital heart disease

 Degenerative valve lesions

 Arterial occlusions from dislodged clots

 Endotoxins from periodontal pathogens 
initiate the clotting cascade

 *why IE is also treated with                   
anticoagulants

Steckelberg JM, Wilson WR. Risk factors for infective endocarditis. Infect Dis Clin North Am. 1993 Mar;7(1):9-19. 
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What does the American 

Heart Association say?

1. Prosthetic cardiac valve or 

prosthetic material used for 

cardiac valve repair

Image source: http://www.teachengineering.org/collection/van_/activities/van_heartvalves/van_heartvalves_lesson02_activity1_image1.jpg

Image source: http://www.nejm.org/doi/full/10.1056/NEJMicm040922

What does the American 

Heart Association say?

2. Previous 

history of 

infective 

endocarditis

Image source: http://en.wikipedia.org/wiki/Infective_endocarditis
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What does the American 

Heart Association say?

3. Congenital heart disease (CHD)

 Unrepaired cyanotic CHD, including 

palliative shunts and conduits

What does the American 

Heart Association say?

 Completely repaired congenital 

heart defect with prosthetic 

material or device, whether 

placed by surgery or by catheter 

intervention, during the first six 

months after the procedure

27
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What does the American 

Heart Association say?

 Repaired CHD with residual 

defects at the site or adjacent to 

the site of a prosthetic patch or 

prosthetic device (which inhibit 

endothelialization)

What does the American 

Heart Association say?

4. Cardiac transplantation

recipients who develop 

cardiac valvulopathy
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Joint Replacement, 

Prosthetic Implants and 

Premedication

The Infected Total Knee Arthroplasty 
by David J. Jacofsky, MD; Steven Myerthall, MD; Jeff Lyman, MD

The image is at: www5.aaos.org/oko/description.cfm?topic=ADU028&referringPage=m...

31
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http://www5.aaos.org/oko/description.cfm?topic=ADU028&referringPage=mainmenu.cfm
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Prosthetic Joint Infection

 By 2030, 4 million total hip or total 

knee replacements per year will be 

performed in U.S.

 Infection is second most common 

cause of prosthetic joint failure

Aseptic loosening is primary cause

 Treatment is expensive = >$50,000/case

*reason why investigators want to 

identify preventable risk factors

Gomez EO, Osmon DR, Berbari EF.  Do patients with prosthetic joints require dental antimicrobial prophylaxis?  Clev Clin J Med Jan 2011;78(1):36-38.

Factors with Higher Risk for 

Prosthetic Joint Infection

 Prior joint surgery

 Failure to give antimicrobial prophylaxis 

during surgery

 Immunosuppression

 Perioperative wound complications

 High ASA score

 Prolonged operative time

 History of prosthetic joint infection
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2014 ADA Panel

“For patients with prosthetic joints, 

is there an association between 

dental procedures and PJI, and, 

therefore, should systemic 

antibiotics be prescribed before 

patients with prosthetic joint 

implants undergo dental 

procedures?”

Sollecito TP, Abt E, Lockhart PB, Truelove E, Paumier TM, Tracy SL, Tampi M, Beltrán-Aguilar ED, Frantsve-Hawley J.  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.

35

36



9/17/2020

19

2014 ADA Panel
 Process:  

 reviewed data from the 2012 report and updated literature 
search

 included additional evidence (3 additional case-control 
studies) 

 Findings:

 3 of 4 case-control studies failed to show association between 
dental procedures and PJI

 1 study suggested that dental procedures may provide a 
protective effect against PJI

 Assumption made that data about hip/knee joints can be 
extrapolated to all joints

 When there is moderate certainty of no association = 
strength of recommendation is against (not implementing 
intervention or discontinuing ineffective procedures)

Sollecito TP, Abt E, Lockhart PB, Truelove E, Paumier TM, Tracy SL, Tampi M, Beltrán-Aguilar ED, Frantsve-Hawley J.  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.

Clinical Recommendation from 

the 2014 Panel:

“In general, for patients with prosthetic joint 
implants, prophylactic antibiotics are not 
recommended prior to dental procedures to 
prevent prosthetic joint infection.  The 
practitioner and patient should consider 
possible clinical circumstances that may 
suggest the presence of a significant 
medical risk in providing dental care without 
antibiotic prophylaxis, as well as the known 
risks of frequent or widespread antibiotic 
use.”

Sollecito TP, Abt E, Lockhart PB, Truelove E, Paumier TM, Tracy SL, Tampi M, Beltrán-Aguilar ED, Frantsve-Hawley J.  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.
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Other Considerations

 Antibiotic resistance

 Adverse drug reactions

 Opportunistic infections (Candida, 
Clostridium difficile)

 Cost = annual cost of amoxicillin 
premed to patients with knee/hip 
prostheses before dental procedures  
= $50 million

 *Antibiotic Stewardship

http://jada.ada.org/article/S0002-8177(14)00019-1/fulltext
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Download the app:

“Ortho Guidelines”

41

42



9/17/2020

22

http://www.orthoguidelines.org/go/auc/default.cfm?auc_

id=224995&actionxm=Terms
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http://www.orthoguidelines.org/go/auc/default.cfm?auc_id= 

224995&actionxm=Terms
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Answer these
questions then 
hit “submit”

Example of completed questions with procedure recommendations

49
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TAKE-HOME MESSAGES

 There is no evidence to support an association 

between dental procedures and risk of 

experiencing PJIs.

 The AUC is a decision-support tool to 

supplement clinicians in their judgment 

regarding antibiotic prophylaxis for patients 

with a prosthetic joint who are undergoing 

dental procedures.

American Academy of Orthopaedic Surgeons (AAOS). Appropriate Use Criteria for the 
Management of Patients with Orthopaedic Implants Undergoing Dental Procedures. Rosemont, 
IL: AAOS; 2016. Available at: www.aaos. org/poiudpauc. Accessed October 27, 2016.

TAKE-HOME MESSAGES

 Discussion of available treatment options 
applicable to each patient relies on 
communication between the patient, 
dentist, and orthopedic surgeon, weighing 
the potential risks and benefits for that 
patient.

 It is appropriate for the dentist to make 
the final judgment to use antibiotic 
prophylaxis for patients potentially at 
higher risk of experiencing PJI (independent 
of dental treatment) using the AUC as a 
guide, without consulting the orthopedic 
surgeon.

American Academy of Orthopaedic Surgeons (AAOS). Appropriate Use Criteria for the Management of 
Patients with Orthopaedic Implants Undergoing Dental Procedures. Rosemont, IL: AAOS; 2016. Available
at: www.aaos. org/poiudpauc. Accessed October 27, 2016.

51
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TAKE-HOME MESSAGES

 The 2015 ADA clinical practice guideline is 

valid and should continue to inform clinical 

decisions for dental patients in 

ambulatory settings.

Sollecito TP, Abt E, Lockhart PB, Truelove E, Paumier TM, 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.

What about everyone else?

 No = pins, plates, screws

 No = breast*, dental or corneal 

implants

 Maybe = penile implants

 Yes = hx of IV drug abuse if valve 

damage

 No = coronary stents (never been a 

reported case of IE)

 No = pacemakers, defibrillators
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No premed 
needed for 
stents placed in 
coronary 
arteries
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Image source: http://aacinterventionalny.com/wp-content/uploads/2011/04/hemodial-540x69811.jpg

Premed for Dialysis?

(no guidelines)

 Infective endocarditis occurs in 2 to 9% 

of those on hemodialysis

 10-17% of cases associated with 

Streptococcus viridans, 

Lactobacillus

 Risk higher with dual-lumen cuffed 

venous catheters, 

polytetrafluoroethylene grafts, newly 

placed grafts, long-term catheters

 Generally, no premed for dental 

procedures except if performing 

incision and drainage of abscess

Baffour LM, Bettmann MA. Bolger AF, et al.  Nonvalvular cardiovascular device-related infections.  Circulation, 2003;108(16):2015-2013; 
Lockhart PB, Loven B, Brennan MT, et al. The evidence base for the efficacy of antibiotic prophylaxis in dental practice.  JADA.
2007;138(4):458-474; Oliver R, Roberts GJ, Hooper L, et al.  Antibiotics for the prophylaxis of bacterial endocarditis in dentistry.  Cochrane 
Database Syst Rev. 2008;(4):CD003813; Termine N, Panzarella V, Ciavarella D. et al. Antibiotic prophylaxis in dentistry and oral surgery: use 
and misuse.  Int Dent J. 2009;59(5):263-270.
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What about everyone else?

(no guidelines)

 Yes/Maybe

 Picc line

 Hickman catheter

 Portacath

 No

 CSF shunts
http://piccinfusion.com/images/picc2.png

http://4.bp.blogspot.com/-
aTYY5wyDksA/UV2OaSUe7pI/AAAAAAA
AIf0/qlHp36A3hlQ/s1600/VascAccess_Hic
kman_catheter.jpg

https://www.haemophilia.ie/uploaded/image/Port%20A%20Cath.jpg

What about everyone else?

(no guidelines)

 History of taking Fen-Phen for 
weight loss

Damage to heart valves

 Decreased WBC from chemotherapy 
or other immunosuppressive drug 
therapy

 Organ transplant recipients

 History of IV Drug Abuse

Damage to heart valves
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Pamphlet:

“Antibiotics and 

Dental 

Treatment”

ADA Product Code 

W307

Learning Objectives: Treating 

Orofacial Infections

 Discuss the ADA Clinical Practice Guidelines for 

Urgent Management of Dental Pain and 

Intraoral Swelling (November 2019).

 Review antibiotics used to treat orofacial 

infections.

 Review drugs used for the treatment of oral 

fungal infections.

 Review drugs used for the treatment of oral 

viral infections.
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ADA Clinical Practice Guidelines for 

Urgent Management of Dental Pain and 

Intraoral Swelling (2019)

 The guideline recommends against using antibiotics 

for most pulpal and periapical conditions:

 Provide definitive dental treatment

 OTC pain relievers (acetaminophen, ibuprofen) prn

 Instead of prescribing antibiotics, dentists should 

prioritize dental treatments (such as pulpotomy, 

pulpectomy, nonsurgical root canal treatment, or 

incision and drainage for symptomatic irreversible 

pulpitis, symptomatic apical periodontitis, and 

localized acute apical abscess) in adult patients 

who are not severely immunocompromised.

 If a patient’s condition progresses to systemic 

involvement, showing signs of fever or malaise, 

then dentists should prescribe antibiotics.

ADA Center for Evidence-

Based Dentistry

https://ebd.ada.org

63
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Figure 2 
Pain or Intraoral Swelling: Dental Treatment is Immediately Available

Figure 1 
Pain or Intraoral Swelling: Dental Treatment is NOT Immediately Available

65
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Odontogenic Infections

 Most acute infections = odontogenic origin

 Most (70%) odontogenic infection have mixed 

flora: aerobic and anaerobic flora

 25% pure anaerobic

 5% pure aerobic (rare)

 Early infections:

 Rapid spreading

 Cellulitis

 No abscess formation

Odontogenic Infections

 Early infections

 Aerobic streptococci

 Sensitive to penicillin

 Anaerobes dependent on nutrients 

synthesized by aerobes: anaerobes appear 

around 3 days after onset of symptoms

 Late infections

 Anaerobes

 Frequently resistant to penicillins

67
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Odontogenic Infections

 Penicillin VK remains drug of choice to 

treat mild or early odontogenic infections

 If penicillin allergic:

 then clindamycin

 Secondary alternative: first generation 

cephalosporins

 not good against anaerobes

 OK for penicillin-allergic (not anaphylactoid)

 OK for nonallergic patients

Penicillin VK

 Bactericidal against gram-positive cocci and major 
pathogens of mixed anaerobic infections

 Narrow spectrum

 Adverse reactions: nausea, mild diarrhea, oral 
candidiasis

 Take 1 hour before or 2 hours after meals

 Maximizes serum levels

 Up to 10% of patients are allergic

 85% of allergic reactions are delayed (take 2+ days to 
develop)

 Dermatologic: rash, erythema, bullous eruptions

 More severe: angioedema

69
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Amoxicillin

 No advantage over penicillin VK for 

treatment of odontogenic infections

 Good against H. influenzae

 acute sinus and otitis media infections

 Less effective than penicillin VK for 

aerobic gram-positive cocci; similar 

against anaerobes

The beta-lactams get their name from the characteristic 
ring structure — shown here in blue — that they all share. 
(The green arrow shows the bond that is broken by the 
beta-lactamases that are synthesized by many penicillin-
resistant bacteria.) 

71
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Clindamycin

 Alternative if penicillin-allergic

 Alternative drug of choice for mild to early 

odontogenic infections

 Highly effective against most oral pathogens

 Most aerobic gram-positive cocci

 Staphylococci, Streptococci

 Anaerobic gram-negative and gram-

positive organisms

 Bacteroides

 Not effective against gram-negative aerobes 

or mycoplasma

Clindamycin

 Effect is dose dependent:

 static (low) 

 cidal (high)

 Adverse events: primarily GI

 Hypersensitivity reactions = rare

 Broad spectrum; resistant to beta-lactamase 

degradation

73
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Late Odontogenic Infections

 Clindamycin = drug of choice for late 

odontogenic infections

 Penicillin may still be considered = 

resistance rate is between 35-50%

 If patient is not responding to penicillin after 

36 hours, then assume resistant pathogen is 

present

 Could also add metronidazole to expand 

spectrum of kill of penicillin

First Generation 

Cephalosporins

 cephalexin (Keflex), cefadroxil

 Most active against gram-positive coccci

 Not very active against many anaerobes

 Adverse event = diarrhea (10% of users)

75
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Cross-Sensitivity Reaction 

with Penicillins

 Patients who are intolerant to penicillins 

may be intolerant to cephalosporins

 Little risk with giving cephalosporin to 

patient with allergy to penicillin that was 

mild or in distant past

 6-8 % will have cross-allergy

 If patient had full blown Type I (IgE)

mediated allergic reaction (anaphylaxis) = 

contraindicated

 up to 20% of these patients will be cross-

sensitive

Resistant anaerobes in 

odontogenic infections

 Prevotella

 Porphyromonas

 Fusobacterium nucleatum

 Campylobacter gracilis

 Fusobacterium + S. viridans = often seen 

in severe odontogenic infections

 Typically resistant to macrolides

 Use clindamycin or amoxicillin/clavulante 

(Augmentin)

77
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Severe Odontogenic 

Infections
 Hospitalized patients

 IV antibiotics

 penicillin + metronidazole

 ampicillin-sulbactam (Unasyn)

 used for when beta-lactamase-producing staphylococci 
and beta-lactamase=producing Bacteroides are present

maxillary sinus, anterior nasal cavity, deep neck 
infections

 clindamycin

 cephalosporins (if not anaphylactoid to penicillin)

 ciprofloxacin

 Excellent choice if Eikenella corrodens which is resistant 
to clindamycin

Beta-lactamase Resistant 

Penicillins

 methicillin

 oxacillin

 cloxacillin

 dicloxacillin

 nafcillin

 Only effective against gram-positive cocci

 No activity against anaerobes

 Not indicated for late stage odontogenic 
infections

79
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Metronidazole

 Rarely used as a single agent

 Bacterial resistance is very rare

 Selective against anaerobic bacteria

 Gets reduced to its active form inside of bacteria

 Reaction only occurs in anaerobes

 Good for aggressive periodontal infections

 Do NOT use for chronic periodontitis

 Reserve drug: still effective against C. difficle

Macrolides
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Erythromycin - Indications

 Formerly = alternate drug of choice for 

orofacial infections for patients who were 

allergic to penicillins

 No longer effective against oral 

organisms due to resistance

 Resistant streptococci and anaerobes

 No longer used in dentistry

Drug Interactions with 

Erythromycin

 erythromycin is a “red flag” drug in 
dentistry

 interacts adversely with many commonly 
prescribed medications, the outcome of which 
is often serious and potentially life-threatening

 3 reasons why we don’t use 
erythromycin anymore in dentistry:

 Oral bugs are resistant to drug

 GI side effects (poor patient compliance)

 Dangerous drug interactions
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Extended Spectrum 

Antibiotics

“Alternative” Macrolides

Clarithromycin (Biaxin)

 Bacteriostatic in low doses

 Bactericidal at doses used for 
prophylaxis

 An alternative drug to use for antibiotic 
premedication 

 Primary indication: used to treat H. pylori
(gastric/duodenal ulcers)

 Orofacial infections: good activity against 
many gram-positive and gram-negative 
aerobes and anaerobes

 effective against H. influenzae, anaerobic gram-
positive cocci and Bacteroides
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Azithromycin (Zithromax)

 Drug of choice for upper respiratory tract 

infections; also used for STDs

 Alternate drug for antibiotic 

premedication

 Half-life of 70 hours = can be taken for only 

5 days instead of usual 7-10 days (dose form 

= Z pack)

 Active against staphylococci and 

streptococci

 Active against H. influenzae, anaerobes 

(Clostridium perfringens), Bacteroides 

fragilis

Antifungal Medications
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Fungal Infections

 Occur as a result of 
upset in the balance of 
oral flora, 
immunosuppression or 
systemic disease

 Antibiotics, hormones, 
chemotherapy

 Opportunistic infections 
(Candida albicans)
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Clinical Presentation

 “Cottage-cheese appearance”

 Pseudomembranous                                    

appearance

 Atrophic tongue

 Hyperkeratotic appearance

 Symptomatic geographic                                     

tongue

 Angular cheilitis

Antifungal Therapy

 Topical or systemic treatment, depending 
upon extent and severity of infection

 Systemic = chronic, extensive 
mucocutaneous candidiasis

 Topical = local candidiasis

 *May be used in conjunction with topical 
corticosteroids to manage inflammation
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Antifungal Therapy

 Topical versus systemic is preferred

 Treat for a minimum of 48 hours after symptoms 
subside 

 usual treatment period is for 1-2 weeks

 Re-evaluate at 14 days after therapy

 Efficacy of topicals depends upon contact

 Troches = sweetened vaginal preps with cocoa butter 

 Caution in patients with diabetes (contain sugar)

 Pastilles = lozenge-type delivery 

 Prevention! chlorhexidine and Listerine rinses

Topical Antifungal Drugs

 Topical agents

 Liquids

 Troches

 Pastilles

 Powders
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Topical Antifungal Drugs -

nystatin

 nystatin (Mycostatin)

 Mechanism of action = binds to sterols in 
fungal cell membrane, changing cell wall 
permeability allowing for leakage of cellular 
contents

 Very little absorption: stays in GI tract

 Safe: little risk for drug interactions

 Nystatin can be quickly washed away in mouth

 Given in a vaginal prep that contains cocoa 
butter so that drug stays in contact with the 
lesion 

 affects compliance when people find out it is a 
vaginal suppository

Topical Antifungal Drugs -

nystatin

 nystatin comes in multiple forms:

 pastilles/troches = 4-5 troches/day for 14 days

 oral suspension = 1 tsp 4-5 times/day; rinse and 
hold in mouth for 2 minutes; do not eat/drink 
afterwards for 30 minutes; soak dentures

 ointment/cream = apply 4-5 times per day; may be 
applied to dentures prior to insertion

 powder = sprinkle over dentures prior to insertion 
4-5 times per day
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Combination Topical 

Antifungal Drugs
 for angular cheilitis = cracking at 

corners of mouth

 combination drugs with antifungal agent 
and topical steroid

 apply after each meal and at 
bedtime

 nystatin and triamcinolone 
acetonide ointment 

 iodoquinol and hydrocortisone 
cream 

Topical Antifungal Drugs -
clotrimazole

 clotrimazole (Mycelex)

 used when nystatin is not effective

 topical use only = not for systemic 
fungal infections

 troche – dissolve 1 troche 5 times/day 
for 14 days

 cream – apply twice daily

 solution – rinse twice daily

 adverse effect = abnormal liver 
function
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Systemic Antifungal Drugs

 Systemic agents = azole antifungals

 itraconazole (Sporanox), fluconazole (Diflucan)

 Avoid systemic (azole) antifungal drugs:

 Promote resistance of fungal organisms

 Many dangerous drug interactions

 Hepatotoxic

 itraconazole = severe cardiovascular side effects; 
neuropathy

 Reserve these drugs for severe cases of 
infection

 Check for compatibility before prescribing

 ketoconazole (Nizoral) no longer FDA 
approved for treatment of candidiasis due to 
hepatotoxicity  (July 2013) and resistance

Parenteral Antifungal 

Drugs - amphotericin

 amphotericin B

 given by IV

 most effective drug against deep-seated 

mycotic infections

 used for fungal infections associated with HIV
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How can we help our patients to 

prevent fungal infections?

 Treat dry mouth

 Remove dentures daily; use antimicrobial cleaner

 Polident; Efferdent

 Clean denture “cup” in the dishwasher once/week

 Remove dentures and rinse twice daily with 
antimicrobial mouthrinse:  

 chlorhexidine, Listerine, cetylpyridinium chloride 
(CPC)

 Avoid cross-contamination: infected toothbrushes, 
lipsticks, Chapstick, oral appliances

 Discard when possible; treat appliances/dentures 
with antifungals

Antiviral Medications
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Viral Infections

 Acute onset of symptoms

 Vesicular eruption of 
soft tissues

 Rupture of vesicles 
leaves ulcerations

 Ulcerations are 
generally small in size

 If left untreated, 
ulcerations coalesce to 
form large lesions

Viral Infections

 Primary infection = 
gingivostomatitis (ulcers along 
gingival margin on palate that 
may spread to buccal mucosa, 
lips, tongue, floor of mouth, 
gingiva)

 Recurrent

 lip lesions (herpes labialis)

 intraoral ulcers (recurrent 
intraoral herpes)
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Viral Infections

 Management is primarily palliative

 Treatment includes combination therapy:

 Antiviral drug

 Topical anesthetics

 Fluids, vitamins/minerals, rest

Viral Infections

 “prodrome” = tingling 
awareness that signals start 
of lesion

 Vesicular lesion = fluid filled 
= contagious

 Vesicle breaks = open lesion 
with draining fluid = 
contagious

 Lesion crusts over and starts 
to heal

 Lesions last for about 10 days
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Drug Considerations for                           

Viral Infections

 Antibiotics are ineffective for treatment 

of viral herpes lesions 

 Systemic corticosteroids are 

contraindicated for use during viral 

illnesses

Recurrent Herpes Simplex

(Herpes Labialis)

 acyclovir (Zovirax) cream

 acyclovir and hydrocortisone (Xerese)

 penciclovir (Denavir)

 famciclovir (Famvir)

 valacyclovir (Valtrex)

 docosonal (Abreva) = OTC

 benzalkonium 0.13% in isopropyl alcohol 

(Viroxyn) = professionally dispensed
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Acyclovir (Zovirax)

 Inhibits viral DNA polymerase 
preferentially, inhibiting viral 
replication

 Drug is incorporated into viral DNA

 Available systemically and topically

 Immunocompromised patients

 Systemic: recurrent mucosal and 
cutaneous herpes simplex infections 

 Topical: herpes labialis, mucocutaneous 
infections

Acyclovir (Zovirax)

 Dosage forms:

 Oral (tablet, capsules)

 Cream/ointment

 Suspension

 Injection 
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Herpes Simplex                                    

(Primary infection)

Zovirax 200 mg capsules

Disp: 50 capsules

Sig: Take 1 capsule 5 times/day for 10 days 

Zovirax 200 mg capsules

Disp: 60 capsules

Sig: Take 2 capsules 3 times/day for 10 days

Acyclovir (Zovirax)

 Herpes Simplex (Primary infection)

Zovirax ointment 5%

Disp: 15 g tube

Sig: Apply thin layer to lesions 6 times/day for 7 days

Zovirax cream 5%

Disp: 2 g tube

Sig: Apply 5 times/day for 4 days
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acyclovir 5% and 

hydrocortisone 1% (Xerese)

 External use only: lips and face

 Used cautiously if immunocompromised

Xerese

Disp: 5 g tube

Sig: Apply cream 5 times/day for 5 days

penciclovir (Denavir)

 Herpes labialis: apply only to lips and face

 Effect not established in 
immunocompromised patients

Denavir topical cream 1%

Sig: 1.5 g tube

Sig: apply locally as directed to lesion     
every 2 hours during waking hours for 4 
days.  Begin when symptoms first occur.
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famciclovir (Famvir)

 Used in immunocompetent patients

 Metabolized to penciclovir

famciclovir 500 mg tablets

Disp: 3 tablets

Sig: Take 3 tablets (1500 mg) as a single dose.

Therapy should be initiated at the first sign of any

prodrome, such as tingling, burning or itching.

valacyclovir (Valtrex)

 Primary use = genital herpes suppression therapy

(HSV 2)

 Drug metabolized to acyclovir

 Immunocompetent patients

 In dentistry, given in 2 doses only, taken at 
prodrome

Valtrex 500 mg

Disp: 8 caplets

Sig: Take 4 caplets (2 g) twice daily for 1 day.  
Separate doses by 12 hours.  Therapy should be 
initiated at the first sign of any prodrome such as 
tingling, burning or itching.
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docosanol (Abreva)

 docosonal 10%

 Ointment (OTC)

 Apply 5 times per day; 
start at prodrome and 
continue until lesions 
have healed

 Do not apply inside of 
mouth or around eyes
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