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 Misuse and overuse of antibiotics have given rise to bacteria fully 
adapted to the antibiotics designed to kill them. Antibiotic 
resistance is now a real and serious global health threat.  

 This lecture describes how antibiotic resistance occurs and discusses 
the crucial need for a proper antibiotic stewardship program in 
dentistry.  Dentists’ knowledge and behaviors regarding antibiotic 
use will be addressed; challenges faced and clinical tips for 
responsible antibiotic prescribing will be discussed. 

 In this course, examples of emerging diseases will be presented 
including viruses, antibiotic resistant--and other bacteria.
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Overview
 Define emerging diseases and list some examples. 

 Describe how antibiotic resistance occurs.

 List several important antibiotic resistance pathogens that 
pose current issues in healthcare settings.

 Discuss current antibiotic prescribing practices in dentistry. 

 Summarize initial steps to improve antibiotic prescribing in 
dentistry. 

What is an Emerging Infectious 
Disease? (EID)

 Newly recognized as occurring in humans

 Newly appearing in different population or geographic area

 Newly affecting many more individuals

 Has developed new attributes (resistance, virulence).

 Unpredictable, yet inevitable!   

Fineberg, Wilson, “Emerging Infectious Diseases”, 2010 

Infectious Diseases 
in History 

• Smallpox 430 BC?
• Typhus 430 BC?
• Tuberculosis
• Leprosy
• Smallpox 18th century AD
• Black Death 1340-1771
• Malaria 1600 to date
• Cholera 1817 to date
• Spanish Flu 1918/1919
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1960s to 1970s: 
A period of Optimism
 It was believed that infectious diseases had been conquered.

 Antibiotics were in widespread use

 1967:  “…. time  to  close  the  book on infectious diseases, declare  
the  war  on  pestilence won,  and  shift national resources  to  such  
chronic  problems as cancer & heart  disease.” 

Dr.  William  Stuart (US Surgeon General)

Kaiser Foundation

….And Now 

 Approximately one to three new infectious diseases have been 
identified each year

 Other diseases have “re-emerged” 

 Others have developed resistance to available treatments

 1981 marked the turning point as HIV/AIDS emerged

Kaiser Family Foundation

19851985
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Recent EID threats

 HIV/AIDS

 SARs

 H1N1 (Pandemic Influenza 
2009)

 Dengue fever

 Multi-drug resistant tuberculosis

 MERS-CoV

 Chikungunya virus

 MRSA

 C. difficile

 Pertussis  “Whooping cough”

 West Nile Virus

 Anthrax, ricin and other bioterrorism 
agents

 Norovirus

 Enterovirus D-68

 Influenza Virus A 

 Measles

 Tuberculosis

 Malaria
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Emerging 
Infectious 
Disease

Microbial 
Adaptation 

Human 
Demographics

Poor Public 
Health 

Infrastructure 

Ecological 
Factors

Factors in Infectious Disease Emergence

Human Demographics

 International travel and commerce (SARS)
 War and famine (Anthrax)
 Poverty and social inequality (TB)
 Changes in land use
 Population growth and movement
 Social norms and customs 
 Sexual activity 

Attention 
Passengers: 
Germs on board! 

Flightradar 24:  Live traffic
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Ecological Factors

 Interaction between humans and animals
 Zoonotic diseases  

 60 to 80% of new human infections likely originated in animals.*   
 Economic development and land use (Lyme disease) 
 Climate and weather (e.g. West Nile virus)

*Morens and Fauci, 2013

Poor Public Health Infrastructure

 Poverty

 Sanitation

 Access to Health care and facilities

 Health Care Policies
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 Resistant to one or more of the drugs used to treat them

 More challenging to treat:  

 requires more time, 

 more expensive drugs that have more side effects.

Microbial Adaptation: 
Drug Resistant Microorganisms

Centers for Disease Control and Prevention

Antibiotics: Resistance and 
Unintended Consequences

 Each year in the United States
 At least 2 million patients become infected with resistant bacteria 
 23,000 people die each year as a direct result 
 Many more die from complications from a resistant infection 

 Increasing prevalence of resistant organisms
 Contributes to treatment failures
 Increased incidence of resistant disease
 Greater use of complicated antibiotic regimens
 Increases in morbidity and mortality 

 Estimated cost of antimicrobial resistance in the U.S. is $30 billion annually 
www.cdc.gov/drugresistance/threat-report-2013/

Top 18 drug-resistant threats to US

URGENT: 

• Clostridium Difficile (CDIFF)

• Carbapenem-Resistant 
Enterobacteriaceae (CRE)

• Neisseria gonorrhoeae

SERIOUS THREATS: 

• Multidrug-Resistant Acinetobacter

• Drug-Resistant Campylobacter

• Fluconazole-Resistant Candida

• Extended Spectrum Enterobacteriaceae (ESBL)

• Vancomycin-Resistant Enterococcus (VRE)

• Multidrug-Resistant Pseudomonas Aeruginosa

• Drug-Resistant Non-Typhoidal Salmonella

• Drug-Resistant Salmonella Serotype Typhi

• Drug-Resistant Shigella

• Methicillin-Resistant Staphylococcus Aureus (MRSA)

• Drug-Resistant Streptococcus Pneumoniae

• Drug-Resistant Tuberculosis

Concerning:  
• Vancomycin-Resistant 

Staphylococcus Aureus

• Erythromycin-Resistant 

Group A Streptococcus

• Clindamycin-Resistant 

Group B Streptococcus
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How Antibiotic Resistance Happens 

 https://www.youtube.com/watch?v=plVk4NVIUh8
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Why is Antibiotic Resistance Important in Dentistry? 
 Dentists write approximately 10% of all antibiotic prescriptions

 Approx 30% of all outpatient antibiotic prescriptions are 
unnecessary 

 Barriers in collecting data for dental prescriptions

 Concern that unnecessary and inappropriate prescribing is 
common in dentistry

https://blogs.cdc.gov/safehealthcare/cdc-osap-issue-best-practices-for-dentists-
prescribing-antibiotics/

What can we do about antibiotic resistance?

 Some factors are out of our control

 The ability of bacteria to mutate to become resistant to 
antibiotics

 BUT- some of the most important ones are very much in our 
control

Overuse of antibiotics

Spread of resistant organisms in healthcare settings through 
poor infection control practices

Top specialties by volume of outpatient 
antibiotic prescribing — United States, 2014

Hicks CID 2015: 60(9):1308-16; CDC. Outpatient antibiotic prescriptions — United States, 2013. Available via the internet: 
http://www.cdc.gov/getsmart/community/pdfs/annual-reportsummary_2014.pdf

Provider specialty
No. antibiotic 
prescriptions

Percent of total 
antibiotic prescriptions

Family practice 58,100,000 22%
Physician Assistants & Nurse 
Practitioners 54,400,000 20%
Internal medicine 30,100,000 11%
Pediatrics 25,400,000 10%
Dentistry 24,900,000 9%
Emergency Medicine 14,200,000 5%
All providers (total) 266,100,000 100%
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Antibiotic prescribing by general dentists in 
the United States, 2013 

Dentists prescribed 24.5 million courses of outpatient antibiotics 
in 2013 (77.5 prescriptions per 1,000 people)

https://www.cdc.gov/antibiotic-use/community/programs-measurement/measuring-
antibioticprescribing.html 

Antibiotic prescribing in dentistry 
 Penicillins were the most common antibiotic category prescribed 

 Some categories of antibiotics prescribed by dentists are 
generally not indicated in dentistry
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Challenges to Improving 
Antibiotic Prescribing in Dentistry 
 Pressure from patients and other clinicians

 Antibiotic Prophylaxis recommendations:  Compliance 

 Limited guidance for treatment of infections 

 Prescribing data for physicians, nurse practitioners and 
physician assistants are associated with diagnostic codes, but 
that is not the case for dentists 

 Most studies assessing community antibiotic prescribing have 
not included prescribing by dentists 

Reasons for Physician Overprescribing

 Patient demand and expectations

 Providers’ perceptions related to pt. expectations

 Fear of litigation

 Diagnostic uncertainty 

Barden LS1, 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 

Reasons for Increased Antibiotic 
Prescribing by Dentists 

 Unnecessary prescriptions for 
 Periapical abscesses and irreversible pulpitis (non-spreading infections) 

 Increased prescribing associated with 
 Dental implants and their complications

 Slow adoption of guidelines for antibiotic prophylaxis: 
 For patients with valvular heart disease and prosthetic joints

Marra et. al, Antibiotic prescribing by dentists has increased; Why?  
JADA 2016 
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Reasons for increased antibiotic 
prescribing by Dentists  

 Emphasis on cosmetic practices 
 Reducing surgical skill set of average DDS

 Underinsurance driving antibiotics to be a substitute for 
surgery

 Aging population

Marra et. al, Antibiotic prescribing by dentists has increased; Why?  
JADA 2016 

CDC activities to improve antibiotic use 
 Every patient gets optimal antibiotic 

treatment

 The right antibiotic

 At the right dose

 For the right duration

 Every healthcare facility implements 
antibiotic stewardship programs

 Every provider incorporates antibiotic 
stewardship practices

Efforts to improve antibiotic use: 
U.S. Antibiotic Awareness Week 

 November 12-18, 2018

 Increase awareness of antibiotic resistance and the 
importance of appropriate use of antibiotics in all healthcare 
settings 

 Partner with a variety of organizations, including health 
agencies in more than 40 countries 

 Engage the media to disseminate messages on the radio, in 
print, on television and in social media 
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Initial Steps to Support Antibiotic
Stewardship in Dentistry 

 Identify data sources to help understand prescribing 
practices by dentists

 Develop/update national prescribing 
recommendations for treatment of dental infections

 Develop educational tools, resources for dentists 
and patients on importance of Antibiotic 
Stewardship

Fluent, Jacobsen, Hicks:  Considerations for Responsible Antibiotic Use in Dentistry 

More Steps to support 
Stewardship in Dentistry 
 Foster collaboration between ADA and dental specialty organizations to 

provide consistent messaging

 Encourage ADA and dental specialty organizations collaborate on 
Antibiotic stewardship policies

 Incorporate national prescribing recommendations within dental software 
management prescription templates;  provide updates

Fluent, Jacobsen, Hicks:  Considerations for Responsible Antibiotic Use in Dentistry 
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Pre-Treatment Considerations for 
Responsible Antibiotic Prescribing 

 Antibiotics not usually necessary for oral infections

 Antibiotics are an adjunct to therapeutic interventions

 Weigh risks and benefits of antibiotics before prescribing (toxicity, 
allergy, side effects, C. diff infection, development of antibiotic 
resistance) 

Fluent, Jacobsen, Hicks:  Considerations for Responsible Antibiotic Use in Dentistry 

Pre-Treatment Considerations for 
Responsible Antibiotic Prescribing

 Only prescribe for patients of record

 Prescribe for specific oral-related infections OR prophylactic needs

 Avoid prescribing for viral infections/oral ulcerations

 Follow national recommendations for antibiotic prophylaxis

 Review patient medical history

 Assess med allergies, potential drug-drug interactions, adverse 
reaction, pregnancy status, other medical conditions 

Point of Care Tips for Responsible 
Antibiotic Prescribing 

 Ensure expertise available (reference manuals, technology, 
pharmacist)

 Avoid prescribing based upon: 
 Non-evidence based historical practices

 Patient demand or expectations

 Convenience of clinician or patient

 Pressure from other health care professionals

 Make and document accurate diagnosis

Fluent, Jacobsen, Hicks:  Considerations for Responsible Antibiotic Use in Dentistry 



5/11/2018

15

Point of Care Tips for Responsible 
Antibiotic Prescribing

 Prescribe only when clinical signs an symptoms of infection are 
present (fever, swelling) 

 Use most narrow-spectrum antibiotic for shortest duration 
possible

 Revise antibiotic regimens based on patient progress and 
culture results if needed

 Collaborate with referring specialists about prescribing 
protocols

Fluent, Jacobsen, Hicks:  Considerations for Responsible Antibiotic Use in Dentistry 

 Take antibiotic exactly as 
prescribed

 Only take antibiotics prescribed 
for themselves

 Never save antibiotics for future 
illness

Patient Education
Tips for Responsible Antibiotic Prescribing 

Fluent, Jacobsen, Hicks:  Considerations for Responsible Antibiotic Use in Dentistry 

Maintaining Optimal 
Prescribing Practices

 Provide training to staff 
 To improve probability of patient adherence

 Participate in continuing education
Conferences

 Journals

 Dental pharmacology texts 

Fluent, Jacobsen, Hicks:  Considerations for Responsible Antibiotic Use in Dentistry 
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Summary/Take Away

 Antibiotic resistance is a serious, worldwide threat to public health

 Antibiotic resistance has potential to affect anyone, any age, in any 
country 

 Tackling of resistance requires a team approach:

General public

 Patients 

 Health care workers

 Industry

 Policymakers

Emerging Infectious Diseases

 Clostridium difficile

 Influenza

 Mycobacterium Tuberculosis (TB)

 Pertussis (Whooping Cough)

 Measles

 Methicillin Resistant Staphylococcal Aureus  (MRSA)

 Human Papilloma Virus (HPV)

 Idiopathic Pulmonary Fibrosis

 Hepatitis A Virus (HAV)  

HPV, Idiopathic Pulmonary Fibrosis and HAV 
will be introduced BRIEFLY! 
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500,000 infections each year
30,000 deaths per year
66% healthcare associated infections
Source:  Lessa FC et al, N Engl J Med. 2015, 372 (9); 825-834

• Gram positive spore forming bacteria
• Causes antibiotic-associated diarrhea (AAD)
• Normal flora eradicated, causes over growth of C. diff. 
• Growing problem in health care facilities
• Spread by bacterial spores found within feces
• Symptoms: watery diarrhea, fever, nausea, and 

abdominal pain
• Complications may include pseudomembranous colitis, 

toxic megacolon, and sepsis.

Clostridium difficile
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Signs and Symptoms of C. diff

 Latent:

 Mimic flu symptoms

 Watery Diarrhea

 Abdominal pain (lower quadrant)

 Fever 105 F or less

 Distinctive foul stool odor

 Mimic inflammatory bowel disease

 May be cured by discontinuing antibiotics

 May require antibiotics:

C. diff:  Severe cases

 Pseudomembranous colitis

 May progress to toxic megacolon, sepsis

 May be life threatening

 250,000 hospitalizations per year in US

 Kills about 14K people per year in US

C. diff:  Risk factors

 Exposure to health care environment

 Hospitals, nursing homes

 Recent exposure to antibiotics

 Fluoroquinolones (Cipro, Levofloxacin)

 Carbapenems

 Clindamycin (Cleocin) 

Acid suppressing medications (H-2 receptor antagonists, proton pump 
inhibitors)
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C. diff Treatment

 Discontinue antibiotics (mild cases)

 Oral rehydration

 Loperamide (Immodium) may worsen C.diff—NOT RECOMMENDED

 Oral Vancomycin or fidaxomicin mainstay of treatment 

 Stool transplant (fecal bacteriotherapy) 90% effective 

 Infuses bacterial flora from healthy donor

 Reestablishes resistance to colonization

 Synthetic “poop” transplants (super-probiotic)—exact composition of 
transplanted bacteria known.  

Clinical Implications of C. diff 

 Alcohol hand sanitizers are ineffective:  Clinicians MUST wash hands

 Intermediate level surface disinfectants ineffective against C.dIFF

 Bleach wipes will kill spores

 Spores can survive on fomites (objects and surfaces)  up to 5 months

 CLEANING is most important step

 Prudent antibiotic prescribing

 Early involvement of MD for eval of diarrhea for patients on antibiotics 

 Majority of infections:  persons>65 years in health care facilities. 

 Advise patients to discontinue antibiotics at first sign of diarrhea 

 DO NOT recommend Imodium (Loperamide). May worsen symptoms

Influenza

 Infectious disease of birds and mammals

 Caused by RNA virus

 Family;  Orthomyxoviridea

 Is NOT “stomach flu” or “24 hour flu”

 3 types:  A, B, C

 Determined by nuclear material 
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Flu Transmission
 Aerosols:

• Coughs sneezes (droplet spread)

 Direct contact:

 Nasal secretions (touching without hand hygiene)

 Indirect contact:

• Contaminated surfaces (door knobs, faucets)

Viral shedding in respiratory secretions up to 5-10 days

Flu virus may survive on surfaces up to 48 hours

Microbial Adaptation

Antigenic Drift vs. Antigenic Shift
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Seasonal Influenza:  US Public 
Health Impact 

Consequences of  annual epidemics (from antigenic drift):
• 5-20% of community with illness
• Significant morbidity and mortality

Highest incidence of illness in children
Estimated 3,300-49,000 influenza-related deaths 

in U.S. each year (avg ~ 24,000 deaths)
• ≥90% of deaths in those ≥65 years.

Estimated >200,000 influenza-associated hospitalizations 
each year 

60% of hospitalizations in those ≥65 years
Significant economic toll ($87.1 billion in U.S.)

Influenza Testing

Influenza Vaccine
 Preparations are strain specific:  due to “antigenic drift”

 High-dose vaccine for elderly

 Recent advance for egg allergic (Flublok)

 70-90% recipients develop protective Ab’s

 Prevents death in 80% vaccinated, compromised pts.

 Contraindications:  
 Thimerosol (not present!) 

 Egg allergy (no longer a concern) 

 Note:  Do not get flu from vaccine!  
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Treatment of Influenza

 Antiviral drugs available

 Oseltamivir (Tamiflu)

 Zanamivir (Relenza)

 Peramivir (Rapivab) approved by FDA 12/14

 NOT a substitute for vaccination

Respiratory Hygiene 
and Cough Etiquette

 Contain respiratory secretions of those who 
have respiratory infection 

 Post signs at entrance of facility

 Provide tissues and no-touch receptacles 

 Provide hand hygiene resources 

 Offer masks to symptomatic persons 

 Encourage symptomatic persons to sit as far 
away from others as possible

65

CDC Summary of Infection Prevention in Dental Health 
Care setting: 2016 

Low Barrier Moderate Barrier High Barrier

Physical Barrier only Moderate fluid Resistance High Fluid Resistance

No performance level ASTM Level 2 ASTM Level 3

Clinical use:  exams, short 
procedures that do not 
involve fluids, sprays or 
aerosols.

Clinical use: light to 
moderate amounts of 
spray and/or aerosols 
produced. 

Clinical use: Moderate to 
heavy amounts of fluid, 
spray and/or aerosols 
produced.  

No filtration efficiency Will filter bacteria>98%
Will filter particles>98% 0.1 
micron

Will filter 99.9%  of 
bacteria and particles 0.1 
micron

Example:  molded utility 
mask
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Clinical implications of Influenza

• Ensure a written policy on Influenza vaccination 
• Good personal health and hygiene
• Don’t touch eyes, nose, mouth
• Frequent hand washing
• Cover your cough and sneeze
• Avoid close contact with sick people 
• Stay home if sick
• Make sure you and your staff are vaccinated.
• Staff:  exclude from work until afebrile for 24 

hours (without use of antipyretic medications) 

Mycobacterium Tuberculosis (Mtb)

 NOT highly contagious 

 Immune system usually prevents spread

 Requires prolonged and close contact

 Bacteria can remain alive in the lungs for many years (latent TB 
infection)

 Spread by microdroplet inhalation. 

Global Tuberculosis Incidence

 Aprox 1/4 of world’s population has latent TB

 many do  not  develop active,  symptomatic  TB
 (declining since 2006)

 > 1.4  million  annual  deaths (98% in developing  areas)

 Disease is  curable, BUT kills 5000 people / day

 leading killer in HIV-infected people 

(430,000 /yr)

 1  symptomatic person infects 10-15 persons / year

WHO / CDC (2017)
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TB Skin Test with  PPD (48 hours)
measurement  range

Remember:  
Infection with TB  ≠ Active Tuberculosis 

Latent TB vs. TB Disease (in Lungs) 
Latent TB Infection (LTB) TB Disease (in the lungs)

Inactive, contained tubercle bacilli in 
the body

Active, multiplying tubercle bacilli in the 
body 

TST or blood test results usually positive TST or blood test results usually positive

Chest x-ray usually normal Chest x-ray usually abnormal 

Sputum smears and cultures negative Sputum smears and cultures may be 
positive 

No symptoms Symptoms such as cough, fever, weight 
loss

NOT infectious Often infectious before treatment 

NOT a case of TB A case of TB 

People at Higher Risk of TB

 HIV/AIDS patients

 Diabetics

 Cancer patients receiving chemotherapy 

 Organ transplant patients  on immunosuppressive drugs

 Those taking some drugs which treat rheumatism and psoriasis

 People existing in or travelling to areas abound with tuberculosis cases, such 
as South Africa, India, China, Mexico, and some East Asia states.

 Being in a company of a TB- affected person on a daily basis, so you should 
make a point of wearing a face mask and wash hands repeatedly when 
touching the personal items of the affected.
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Tuberculosis Treatment

 New cases:  combo of 4 medications (to prevent resistance):
 Prolonged therapy—

 6 months minimum
 patient can feel better in few weeks & not be infectious to others (MD to 

determine)
 slow bacterial growth rate (need to kill all bacteria)
 increasing problems with drug resistance

For latent TB: 
 Isoniazid & Rifapentine weekly for 12 weeks

vaccine for TB: BCG
 Not widely used in USA, 
 Often given to infants in countries where TB is common.  

TB implications for Dentistry: 

Be aware of potential cases in your area so you can screen patients who might be at risk.

Dental Personnel and Work Restrictions Tuberculosis:

-- Active Disease:  exclude from duty until proved non-infectious

-- PPD converter:  no restriction 

Screen new employees to ensure they do not have active disease

if active disease ruled out, employee may return to work with no restrictions. 

Dental patients with LATENT TB:  OK to treat

Dental patients with ACTIVE TB:  Refer for treatment in hospital settings that have proper 
precautions in place

CDC. Guidelines for Infection Control in Dental Health-Care Settings. 
MMWR (2003)

Pertussis:  “Whooping Cough”

 Highly contagious bacterial disease 

 (Bordetella pertussis)

 Called “100 days cough” in other countries

 Affects 48.5 million people worldwide 

 Vaccine preventable

 90% of all cases occur in developing countries

 Antibiotics will shorten duration of infectiousness (erythromycin or 
azithromycin)
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Global Impact of Pertussis

 ~50 million cases & 300,000 deaths / year

 high burden of disease in developing countries

 among leading causes of vaccine-preventable deaths. 

 case-fatality rates in developing countries as high as

4% in infants

 high immunization coverage is mainstay of prevention

 82% global DTP3 vaccine coverage  WHO 2012

Pertussis Stages:  
Progression in Weeks

0           1           2           3           4          5           6            7           8           9          10    11         12 

Stage 1
Catarrhal Stage

Stage 2: Paroxysmal Stage 

Stage 3:  Convalescent Stage 

Symptoms:  Runny nose, low-grade fever, mild, occasional 
cough—HIGHLY contagious 

Symptoms:   Fits of numerous, rapid 
coughs followed by “whoop” sounds:  
omitting and exhaustion after coughing 
fits (called paroxysms) Recovery is gradual.  Coughing lessens 

but fits of coughing may return. 

Pertussis Vaccination Rates

Adults (19 -64 years)

Vaccinated  8%
Unvaccinated  92% CDC (9/2012)

Toddlers (19-35 months)      Teens (13-17 years)
Vaccinated 85% Vaccinated 78%
Unvaccinated 15%                Unvaccinated 22%  



5/11/2018

27

Adults and Pertussis

 Neither having the disease nor vaccination provides complete or 
lifelong immunity

 1 attack usually provides immunity for many years, but immunity 
wanes with time 

 Adult disease often milder than in infants / children

 Infection may be asymptomatic, or as classic pertussis

 Older persons often source of infection for children

Dental Implications for Pertussis: 

 Recognize signs and symptoms of pertussis 

 Make sure you and your staff are vaccinated.

 Be aware of potential outbreaks in your area so you can screen 
patients who might be at risk.

 Symptomatic employees:

 Exclude from work from day 7 through day 21 post-exposure 

Measles

• Highly contagious virus
• Lives in nose and throat mucus of 

infected person
• Spread though 

• coughing and sneezing
• contaminated surfaces

• Virus can live up for 2 hours on a 
surface or airspace

• Vaccine-preventable (97% 
effective) 
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Measles Symptoms

Early symptoms: 
 High fever

 Cough

 Runny nose

 Red, watery eyes

 Sore throat

 Koplik spots (2-3 days after 
symptoms begin)

Later symptoms
 3 – 5 days after symptoms 

begin, rash breaks out

 Rash begins on face (near 
hairline) 

 Rash spreads down neck, trunk, 
arms, legs feet. 

 High fever < 104 F

Up to 21-day incubation period

Complications of Measles

 1/10 Ear infection

 1/20 Pneumonia

 1/1000 Encephalitis

 Seizures

 Permanent brain damage  and/or deafness

 1-2/1000 death

 Miscarriage/ premature birth

Measles:  Koplik’s spots

• Ulcerated lesions marked by necrosis 
and exudate

• Small white spots on reddened 
background 

• Found on buccal mucosa or palate

• Appear 2 to 3 days before measles 
rash

• Historical significance of Koplik’s
spots:   

• Diagnostic
• Help to control outbreaks
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Prior to Measles Vaccination (1963) 

 Nearly all children got measles by age 15

 Estimated that 3-4 million people were infected each year

 In USA: 

 Estimated 400-500 deaths per year

 48,000 hospitalized

 4,000 suffered encephalitis from measles

 500 measles deaths each year

Measles:  What can you do? 

 Make sure you and your staff are vaccinated.

 Make sure you and your staff are vaccinated.

 Make sure you and your staff are vaccinated.

 Be aware of potential outbreaks in your area so you can 
screen patients who might be at risk.

 Recognize signs and symptoms of measles

 Symptomatic employees:  exclude from work (from 4 
days after onset of rash and temp < 100 F) 

Methicillin-Resistant 
Staphylococcus Aureus (MRSA)



5/11/2018

30

MRSA:  A hospital acquired and 
community infection 

 1960-1970s:  infections  in  Europe.

 1975-1981:  major  increase  in  US  isolates.

 Major nursing home & hospital pathogen: elderly  pt
admissions;  transfer  pts; HCWs.

 Difficult  to  eradicate  once  introduced.

 Chronic  care  facilities  common  reservoirs.

 Increasing problem in community in recent yrs

Prevalence of MRSA

 33% people are staph carriers
 Usually without illness

 2% are MRSA carriers

Health Care associated vs. 
Community associated MRSA 

 Community Associated  

• Localized to skin and 
soft tissues

• More easily treated

• Occur in otherwise 
healthy people

 Health Care Associated

 Surgical wounds

 Hospital acquired 
blood infections

May lead to 
pneumonia
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Populations at Risk: 

Medical History 
 compromised immune 

system, dialysis

 diabetics 

 frequent UTI’s/kidney 
infections

 Antibiotic use 
(quinolones)

 Young children

 elderly

Crowded conditions

 college students in 
dorms

 prisons

 homeless shelters 

 locker rooms/gyms

 Daycare

Military recruits

Prevention of MRSA

 Disinfect toilet seats, door handles, faucets, light switches

 Laundry:  Hot water (that fabric will allow), hot dryer

 Use bleach if possible

 Use of alcohol hand sanitizers

 Avoid sharing personal items

 Avoid contact with wounds of others

 Apply Bactroban 2% to inside of each nostril 2X per day 
for 7 days (use cotton swab)

Health Care considerations of 
MRSA

 If MRSA carrier or asymptomatic:  OK for dental personnel to 
continue work 

 If wound draining cannot be covered and contained with dry 
bandage:  No work

 If active infection and skin-to-skin contact likely:  NO work

 Employee may return to work when infection has healed. 
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Other Emerging Diseases: 
HPV related Oropharyngeal Cancer
 HPV most common sexually transmitted infection in US

 14 million new cases of HPV infection each year

 More than 100 types of HPV
 Low risk strains can cause mouth or throat warts

 High risk strains associated with oropharyngeal cancers 
(very few)

 HPV16 causes 90% of oropharyngeal cancers

 HPV now associated with 9,000 cases of oropharyngeal 
cancers each year

 4X more common in men than women

 5 year survival rate:  63%

 EARLY diagnosis is associated with BEST outcome ADA.org 

Cutaneous 
sites  

~80 HPV Types 

Cutaneous 
warts 

Mucosal sites
~40 HPV Types 

Low risk 
HPV 6, 11 most 

common

Laryngeal Papilloma
Genital warts

Low grade cervical 
disease 

High Risk
HPV 16, 18 

most common 

Oropharyngeal, 
cervical, anogenital 

Cancers CDC HPV Slide Deck 
cdc.gov/hpv/hcp/speaking 

Oropharyngeal Cancers 

 Base of tongue

 Back of throat

 Tonsillar areas

 THESE are the cancers caused by HPV

Amber D’Souza, PhD Associate Professor 
Johns Hopkins ADA CE Online 
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Jemal et. Al. Annual Report to the Nation on status of cancer, 1975-2009, JNCI Jan 2013 

Changing Epidemiology of head and neck cancers by site 

Amber D’Souza, PhD Associate Professor Johns Hopkins ADA CE Online 

Increasing % of HPV related Oral Pharyngeal Cancers

Amber D’Souza, PhD Associate Professor Johns Hopkins ADA CE Online 
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HPV risk factors

 Sexual behavior (oral sex primary risk factor) 

 Men 

 HPV more common in men than women

 Note that sex behaviors similar in men and women

 Gender specific immune responses make men more susceptible to HPV 
infection 

 Current tobacco use

 HIV-infected and immune suppressed 

 Each increases risk between 2-6 fold higher 

Amber D’Souza, PhD Associate Professor Johns Hopkins ADA CE Online 

Signs and symptoms of HPV-related 
Oropharyngeal cancer

 Sore/irritation that does not heal within 2-3  weeks.

 Red or white patches, pain, tenderness, numbness in mouth or lips

 Lumps, rough spots, eroded areas

 Difficulty chewing, swallowing, speaking

 Change in occlusion 

HPV:  Implications for dentistry 

 Increased education for dental team 

 Recognize signs and symptoms

 Obtain updated medical, social and dental  history 

 Perform thorough oral cancer examinations and oral cancer screenings 

 Salivary and light-based adjuncts are not recommended for evaluating lesions for 
malignancy  (ref:  ADA oral Health topics) 

 Suspicious lesions, biopsy or refer to specialist immediately

 Increased education for patient

 Prevention

 Self-screening instructions 

 HPV vaccination (excellent protection against NEW infection)
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Other Emerging Diseases: 
Idiopathic Pulmonary Fibrosis
 Dental personnel treated for idiopathic pulmonary Fibrosis at Tertiary 

care center—Virginia, 2000-2015

 Chronic, progressive lung disease, 

 Unknown cause, 

 Poor prognosis 

 Cluster of Virginia dental personnel:  9 dental personnel treated, 7 
deaths. 

 It is possible that occupational exposures contributed to this cluster

https://www.cdc.gov/mmwr/volumes/67/wr/mm6709a2.htm

Other Emerging Diseases: 
Hepatitis A Virus

 Public health officials are continuing to see an elevated number of HAV 
cases in Michigan

 Outbreak began in August 2016

 Transmission through person-to-person spread and illicit drug use

 Cases as of 3-21-18:  
 789 total cases

 635 hospitalizations 

 25 deaths 

 http://www.michigan.gov/mdhhs/0,5885,7-339-
71550_2955_2976_82305_82310-447907--,00.html

How Long can Pathogens Live on a 
Surface?   

Staphylococcus aureus (and MRSA) 7 days-7 months

Mycobacterium tuberculosis 2 days-4 months

Clostridium difficile spores Up to 2 years

Escherichia coli 1.5 hours-16 months

Rhinovirus 2 hours-7 days

Herpes Simplex virus 4 hours-8 weeks

Hepatitis B Virus (HBV) Up to one week (in blood)

Hepatitis C Virus (HCV) 16 hours-6 weeks (in blood) 

Human Immunodeficiency virus (HIV) Few minutes 

Credit:  John Molinari PhD
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Prevention Measures against 
Emerging Infectious Diseases

 Keep yourself updated! 

 Identify risk and transmission

 Get Vaccinated (when applicable)

 Prescribe antibiotics judiciously

 Take antibiotics as prescribed

 Consider joining OSAP (Organization for Safety, Asepsis, and 
Prevention) as a resource to keep abreast of emerging infectious 
diseases as they pertain to dentistry)  

Emerging Infection 
Control Challenges: 

 Microbes  will continue  to  evolve  and  adapt in  order  to survive  and  
thrive

 We  must  remain  aware  of  impending infectious  disease  threats  
which  may  challenge  our current  infection  control  precautions …

…And to keep our loved ones 

and ourselves healthy!  

Resources

 See handout for complete source of references
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Thank you! Thank you!
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