
1.The best definition of hepatitis is:

a) Increased level of ALT and AST

b) Presence of HCV-RNA

c) Inflammation of the liver

d) Hepatic cell necrosis

e) Cirrhosis

2. Hepatitis A and E are efficiently transmitted
by blood.

a) True

b) False

3.Which of the following best describes
hepatitis C virus?

a) 6 major genotypes and more than 50
subtypes

b) 80% of persons have no signs or
symptoms.

c) Chronic infection: 55%-85% of infected
persons;

d) Chronic liver disease in as many as 70%
of chronically infected persons 

e) All of the above 

4.The symptoms of hepatitis include:

a) Fatigue 

b) Abdominal pain 

c) Loss of appetite 

d) Nausea, vomiting  

e) All of  the above 

5.The symptoms of hepatitis are very variable
and asymptomatic infections are common.

a) True

b) False

6.There is an effective vaccine for which 
of the following hepatitis viruses?

a) HAV

b) HBV

c) HCV

d) HEV

e) A and B

7.Vaccination with response against HBV 
also protects against infection with which 
of the following?

a) HAV

b) HCV

c) HDV

d) HEV

e) None of the above

8. OSHA requires that hepatitis B vaccination 
be provided for all employees with exposure
to blood/blood products

a) Within 10 days of assignment

b) At no cost

c) At a reasonable time and place

d) A,B,C

e) HBV vaccine is not required by OSHA

9. OSHA requires that hepatitis A vaccination be
provided for all employees with exposure to
blood/blood products

a) Within 10 days of assignment

b) At no cost

c) At a reasonable time and place

d) All of the above

e) HAV vaccine is not required by OSHA

10.The most effective way to reduce the risk 
of transmission of hepatitis in the dental
office is to:

a) Routinely use Standard Precautions 
for every patient contact

b) Refuse to treat anyone 
at risk for hepatitis

c) Vaccinate dental staff against HBV

d) A and C

e) None of the above
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treatment of choice for hepatitis C. Although successful in sustaining
viral clearance in many patients, not all persons infected with HBV or
HCV respond to therapy or relapse. New therapies are in development
and being evaluated in clinical trials.

Conclusions:

There are five identified hepatitis viruses that cause the
preponderance of infection in humans. Two of these, HAV and HEV are
predominately food and waterborne and pose little risk for dentistry.The
bloodborne viruses, HBV, HCV, HDV and HIV, however, do present a risk to
both dental personnel and patients. This risk can be minimized by the
routine use of Standard Precautions for every patient contact and
vaccination against hepatitis B.
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HCV infection, increasing the probability of a favorable prognosis.
Risk behaviors for hepatitis C include: 1,7-9

• Injecting drug users 
• Recipients of clotting factors made before 1987  
• Hemodialysis patients 
• Recipients of blood and/or solid organs before 1992 
• People with undiagnosed liver problems 
• Infants born to infected mothers 
• Healthcare/public safety workers who have had 

occupational exposures
• People having sex with multiple partners
• Additionally, there may be a slightly increased risk for:

– High-risk sexual behavior, multiple partners,
and sexually transmitted diseases

– Use of cocaine, particularly with intranasal administration,
using shared equipment.

Prevention of Hepatitis:

HAV and HEV can be prevented by:
• Increased levels of hygiene and sanitation,
• Routine hand hygiene to limit person-to-person transmission,

– Alcohol based handrubs are very effective
• Proper food handling and preparation,

– Especially raw fruits and vegetables that may be imported
from HAV endemic regions 

• And, consuming clean water
– In many areas consumption of local water 

should be avoided and bottled water with 
an unbroken seal should be consumed

■ Ice is frozen water; unless the source is known it might be
prudent to avoid ice and ice containing beverages in some
parts of the world

There is a safe and effective vaccination against HAV (HAVRIX®-
Smith, Kline Beecham Biologicals and VAQTA®-Merck & Company, Inc.)
which is highly recommended by the CDC and this is undoubtedly the
best protection against being infected with HAV.3,4,16 A list of the
recommended adult immunization schedule is found in Table 2.
HAV vaccine is not, however, an occupational issue and OSHA 
does not require dental personnel to receive HAV vaccine. There is no
vaccine for HEV.3,4,11-17,18

The transmission of the bloodborne hepatitis viruses (HBV, HCV,
HDV) and HIV can be significantly reduced in healthcare settings,
including the dental office by the use of Standard Precautions on a
routine basis for the care of all patients, regardless of infectious status.1

Standard Precautions are a combination of Universal Precautions and
Body Substance Isolation Practices and include:1

1. Hand hygiene:
a. Before and after each patient contact
b. When contaminated with blood or other body fluids
c. Before touching the eyes, nose or other mucous membranes
d. Before inserting contact lenses or applying makeup

2. Use of appropriate barriers inclusive of:
a. Gloves

i. Changed after every patient
ii. Appropriate in size for each clinician
iii. Should use heavy duty gloves for cleanup
iv. Be aware of potential latex allergy

b. Masks

Hepatitis A Virus (HAV) 
Family: Picornaviridae
Incubation: 15-40 days
Onset: Acute hepatitis. Jaundice 50-80% adults
Transmission: Fecal-oral transmission:

sporadic cases and outbreaks
HAV in USA: US Prevalence 30%, increases with age
Carrier state: None
Outcome: Usually complete recovery;

No chronic liver disease
Vaccine: HAV vaccine both safe and effective

i. Surgical mask approved by FDA
ii. Filters 95% of particles 3-5 microns in diameter
iii. Worn whenever spray spatter or aerosol possible
iv. Changed between patients or sooner

c. Eye protection
i. Worn whenever spray spatter or aerosol possible
ii. Adequate sideshields mandatory for maximal protection

d. Gowns
i. Worn whenever spray spatter or aerosol possible
ii. Should cover the street clothing; Short sleeves inappropriate

3. Proper handling of instruments and other patient care equipment:
a. Instruments/devices

i. Should be properly cleaned to remove bioburden
ii. Any instrument that penetrates tissue or touches mucous

membranes and/or non-intact skin (including dental
handpieces) should be sterilized 

b. Patient care equipment should be disinfected with an EPA
approved surface disinfectant

c. Sterilizers
i. Must use FDA approved device
ii. Use biological monitor at least monthly

4. Environmental control:
a. Maintain a clean, safe environment
b. Non-critical surfaces (touched by blood/other fluids) should be

cleaned and disinfected with an EPA registered surface
disinfectant. Tuberculocidal agents are preferred.

5. Injury prevention:
a. Safe handling of sharps

i. Do not recap needles by hand
ii. Use recapping devices

b. Place used sharps in puncture proof containers
i. Sharps containers should be readily available
ii. Do not overfill

c. Consider the use of engineered safe sharps.

Furthermore, HBV vaccination for all healthcare workers who have
contact with blood/blood products is required by OSHA and
recommended by the CDC.1,17,18 Vaccination can protect both dental
personnel and patients from HBV infection and, whenever possible,
be completed when clinicians are in training and before they have
contact with blood.1 The HBV vaccination (Recombivax HB® – Merck &
Company, Inc. and Energix-B® – Smith, Kline Beecham Biologicals) is
administered in three shots; the first at baseline, the second one month
after the first, and the third shot six months after the first. Complete
immunity may not occur if this schedule is not followed.1,5-6,16-18 As an
added benefit,because HDV is dependent upon HBV for replication,HBV
vaccination also provides protection against hepatitis D. Hepatitis B is
considered an occupational risk for healthcare providers and employers
must provide the vaccine to all employees exposed to blood, etc. at no
cost, at a reasonable time and place, within ten days of assignments and
administered by a licensed healthcare provider. Employees may,
however, decline vaccination in which case a signed Declination
Statement must be produced and kept in the employee medical record.
There is no effective vaccine for hepatitis C currently available.1,17,18

Treatment of Hepatitis:

In recent years significant advances have been made in the treatment
of hepatitis, particularly HBV and HCV. The FDA has approved four
drugs for the treatment of persons with chronic hepatitis B: adefovir
dipivoxil, alpha interferon, lamivudine, and entecavir. Combination drug
therapy, using pegylated interferon and ribavirin, is currently the

Table 2: Recommended Adult Vaccination Schedule19
http://www.cdc.gov/mmwr/preview/mmwrhtml/mm5345-Immunizationa1.htm.

Hepatitis B Virus (HBV)
Family: Hepadnaviridae 
Incubation: 50-180 days
Onset: Slow, insidious; around 30% have 

no signs or symptoms.
Transmission: Occurs when blood or body fluids from an infected

person enters the body of a person who is not
immune. HBV is spread through unprotected sexual
contact, sharing drugs and needles, needlesticks or
sharps exposures in healthcare settings and/or from 
an infected mother to her baby during birth.

HBV in USA: Estimated 1.25 million chronically infected Americans,
of whom 20-30% acquired their infection in childhood
with the highest rate of disease occurring in 20-49-
year-olds.

Carrier state: Chronic infection, overall rate 5-10%; Perinatal very
efficient: 90% of infants infected at birth; Death from
chronic liver disease occurs in: 15-25% of chronically
infected persons.

Outcome: Long-term sequellae: cirrhosis and liver cancer
Vaccine: HBV vaccine both safe and effective.

Hepatitis C Virus (HCV) 
Family: • Flaviviridae.

• 6 major genotypes and more than 50 subtypes
Incubation: 1-5 months
Onset: Slow and insidious; 80% of persons have 

no signs or symptoms.
Transmission: Less efficiently transmitted than HBV but more than

HIV; HCV is spread by contact with blood and blood
products and infection occurs when blood or body
fluids from an infected person enters the body of a
person who is not infected; Injection drug abuse is a
major cause of infection in the USA; Not as efficiently
transmitted as HBV by sexual contact, perinatally and
through occupational exposure.

HCV in USA: An estimated 3.9 million (1.8%) Americans 
have been infected with HCV, of whom 
2.7 million are chronically infected.

Carrier state: Chronic infection: 55%-85% of infected persons
Outcome: Chronic liver disease in as many as 70% of chronically

infected persons; Long-term sequellae: cirrhosis and
liver cancer occur in up to 20% of persistent cases 
at 25-30 years; Deaths from chronic liver disease:
1%-5% of infected persons; Leading cause of liver
transplant in USA.

Vaccine: None

Hepatitis D Virus
(HDV, also called the Delta Virus) 
Family: Satellite; Incomplete RNA virus, dependent on HBV

envelope proteins  
Incubation: 21-90 days
Onset: Both acute and chronic hepatitis. Jaundice 50-80%

adults; HDV can be acquired either as a co-infection
(occurs simultaneously) with hepatitis B virus (HBV) or
as a superinfection in persons with existing chronic
HBV infection.

Transmission: Similar to HBV
HDV in USA: Low
Carrier state: Chronic infection high (80%) with superinfection;

<10% with coinfection
Outcome: HBV-HDV co-infection: may have more severe acute

disease and a higher risk (2%-20%) of developing
acute liver failure compared with those infected with
HBV alone; Fulminant, may be fatal.

Vaccine: HBV vaccination protects against HDV infection

Hepatitis E Virus (HEV)
Family: Calciviridae
Incubation: Short; 2-9 weeks
Onset: Slow and insidious;

80% of persons have 
no signs or symptoms.

Transmission: HEV contained in the feces of
infected people/animals and is
spread by eating or drinking
contaminated food or water;
Transmission from person to
person occurs less commonly
than with hepatitis A virus.
Most outbreaks occur in
developing countries and are
usually associated with
contaminated drinking water.

HEV in USA: Rare
Carrier state: No chronic liver disease.
Outcome: May cause fatal fulminant

hepatitis, especially in
pregnant woman 

Vaccine: None

Table 1: Characteristics of Hepatitis A, B, C, D and E.2-13

This is particularly true for the Southern hemisphere (Mexico, Africa,
India, Latin/South America) and is primarily due to the lack of clean
drinking water. This virus is highly concentrated in fecal matter (stool)
and easily spread "fecal-oral" from person to person by consuming,
drinking or even putting something in the mouth that has been
contaminated with the stool of a person with hepatitis A.3,4 Most
infections in the USA result from contact with an infected food-service
worker, family/household member or sex partner who is infected with
HAV.3,4 HAV is commonly found in clusters where contaminated food
and/or infected food-service workers infect diners in restaurants/
cafeterias.3,4 In November 2003, one of the most serious outbreaks was
reported among patrons of a restaurant (Chi Chi’s) in Monaca,
Pennsylvania. Over 500 persons were infected with hepatitis A,
including at least 13 restaurant food service workers and 75 residents of
six other states who dined at Chi Chi’s. Three deaths were linked to this
incident. Analysis of a case-control study implicated green onions,
which were imported from Mexico, as the source of the outbreak.14 As a
result of this epidemic, the US Food and Drug Administration (FDA)
issued a consumer advisory suggesting thorough cooking of green
onions before consuming them. Many food and food products are
imported and are susceptible to contamination from HAV and other
food-borne pathogens. Consumers should be aware of this risk and
take appropriate preventive measures.15 Hepatitis E (HEV) is spread in a
similar manner as hepatitis A and is a major cause of morbidity and
mortality rates ranging between 0.5% - 4.0% in many Third World
countries. Occasionally, a very serious form of hepatitis E develops with
a high frequency in pregnancy and regularly induces a mortality rate of
20% among pregnant women in the third trimester. However, this
disease is rarely encountered in the United States and neither HAV nor
HEV present a significant threat to dental practitioners.2,12,13

Blood, Blood Products and Infected Body Fluids:

Three hepatitis viruses, HBV, HCV and HDV are efficiently spread by
contact with blood/blood products and body fluids (saliva, semen,
vaginal secretions) infected with the viruses.1,2,5-11,16-18 As they are
bloodborne and most dental procedures result in some degree of
bleeding, HBV, HCV, and HDV present a risk for transmission for both the
dental staff and patients.1,5-11,17-18 In dentistry, documented transmissions
are rare. The last HBV transmission from dental provider-to-patient(s)
was reported in 1987 and no documented HCV transmission have been
reported associated with dental procedures.1 Despite the low rate of
transmission, the risk of HBV, HCV and HDV transmission in the dental
office is real and appropriate infection control measures that must be
implemented and followed on a routine basis.1 HBV is a well-recognized
occupational risk and readily transmitted by percutaneous or mucosal
exposure to blood or body fluids. HBV infection, after occupational
percutaneous exposure, has been reported to range from 37% to
62%.1,2,5-6,17 Exposure to blood, which contains the greatest proportion of
HBV infectious particles of all body fluids, represents the most
significant threat to dental personnel.1 HBV is a relatively hardy virus
and can survive outside the body, on contaminated surfaces, medical
devices and instruments, at least 7 days and still be capable of
transmitting infection.2,5-6 Because of its dependency on HBV for
replication and presence in 4% of HBV infections, HDV also poses a risk
to health care providers.1,2,5-6,10-11 Routes of transmission for HCV are
similar to those of HBV/HDV and HCV can survive outside the body and
still transmit infection for 16 hours, but probably not longer than 4 days.
1,2,7-9 Most patients, >90%, do not know they are infected with HCV.7-9

Therefore, clinicians who discover any of the risk behaviors for Hepatitis
C should encourage patients to be tested to see if they are infected.
Early diagnosis helps expedite appropriate medical management of



HCV infection, increasing the probability of a favorable prognosis.
Risk behaviors for hepatitis C include: 1,7-9

• Injecting drug users 
• Recipients of clotting factors made before 1987  
• Hemodialysis patients 
• Recipients of blood and/or solid organs before 1992 
• People with undiagnosed liver problems 
• Infants born to infected mothers 
• Healthcare/public safety workers who have had 

occupational exposures
• People having sex with multiple partners
• Additionally, there may be a slightly increased risk for:

– High-risk sexual behavior, multiple partners,
and sexually transmitted diseases

– Use of cocaine, particularly with intranasal administration,
using shared equipment.

Prevention of Hepatitis:

HAV and HEV can be prevented by:
• Increased levels of hygiene and sanitation,
• Routine hand hygiene to limit person-to-person transmission,

– Alcohol based handrubs are very effective
• Proper food handling and preparation,

– Especially raw fruits and vegetables that may be imported
from HAV endemic regions 

• And, consuming clean water
– In many areas consumption of local water 

should be avoided and bottled water with 
an unbroken seal should be consumed

■ Ice is frozen water; unless the source is known it might be
prudent to avoid ice and ice containing beverages in some
parts of the world

There is a safe and effective vaccination against HAV (HAVRIX®-
Smith, Kline Beecham Biologicals and VAQTA®-Merck & Company, Inc.)
which is highly recommended by the CDC and this is undoubtedly the
best protection against being infected with HAV.3,4,16 A list of the
recommended adult immunization schedule is found in Table 2.
HAV vaccine is not, however, an occupational issue and OSHA 
does not require dental personnel to receive HAV vaccine. There is no
vaccine for HEV.3,4,11-17,18

The transmission of the bloodborne hepatitis viruses (HBV, HCV,
HDV) and HIV can be significantly reduced in healthcare settings,
including the dental office by the use of Standard Precautions on a
routine basis for the care of all patients, regardless of infectious status.1

Standard Precautions are a combination of Universal Precautions and
Body Substance Isolation Practices and include:1

1. Hand hygiene:
a. Before and after each patient contact
b. When contaminated with blood or other body fluids
c. Before touching the eyes, nose or other mucous membranes
d. Before inserting contact lenses or applying makeup

2. Use of appropriate barriers inclusive of:
a. Gloves

i. Changed after every patient
ii. Appropriate in size for each clinician
iii. Should use heavy duty gloves for cleanup
iv. Be aware of potential latex allergy

b. Masks

Hepatitis A Virus (HAV) 
Family: Picornaviridae
Incubation: 15-40 days
Onset: Acute hepatitis. Jaundice 50-80% adults
Transmission: Fecal-oral transmission:

sporadic cases and outbreaks
HAV in USA: US Prevalence 30%, increases with age
Carrier state: None
Outcome: Usually complete recovery;

No chronic liver disease
Vaccine: HAV vaccine both safe and effective

i. Surgical mask approved by FDA
ii. Filters 95% of particles 3-5 microns in diameter
iii. Worn whenever spray spatter or aerosol possible
iv. Changed between patients or sooner

c. Eye protection
i. Worn whenever spray spatter or aerosol possible
ii. Adequate sideshields mandatory for maximal protection

d. Gowns
i. Worn whenever spray spatter or aerosol possible
ii. Should cover the street clothing; Short sleeves inappropriate

3. Proper handling of instruments and other patient care equipment:
a. Instruments/devices

i. Should be properly cleaned to remove bioburden
ii. Any instrument that penetrates tissue or touches mucous

membranes and/or non-intact skin (including dental
handpieces) should be sterilized 

b. Patient care equipment should be disinfected with an EPA
approved surface disinfectant

c. Sterilizers
i. Must use FDA approved device
ii. Use biological monitor at least monthly

4. Environmental control:
a. Maintain a clean, safe environment
b. Non-critical surfaces (touched by blood/other fluids) should be

cleaned and disinfected with an EPA registered surface
disinfectant. Tuberculocidal agents are preferred.

5. Injury prevention:
a. Safe handling of sharps

i. Do not recap needles by hand
ii. Use recapping devices

b. Place used sharps in puncture proof containers
i. Sharps containers should be readily available
ii. Do not overfill

c. Consider the use of engineered safe sharps.

Furthermore, HBV vaccination for all healthcare workers who have
contact with blood/blood products is required by OSHA and
recommended by the CDC.1,17,18 Vaccination can protect both dental
personnel and patients from HBV infection and, whenever possible,
be completed when clinicians are in training and before they have
contact with blood.1 The HBV vaccination (Recombivax HB® – Merck &
Company, Inc. and Energix-B® – Smith, Kline Beecham Biologicals) is
administered in three shots; the first at baseline, the second one month
after the first, and the third shot six months after the first. Complete
immunity may not occur if this schedule is not followed.1,5-6,16-18 As an
added benefit,because HDV is dependent upon HBV for replication,HBV
vaccination also provides protection against hepatitis D. Hepatitis B is
considered an occupational risk for healthcare providers and employers
must provide the vaccine to all employees exposed to blood, etc. at no
cost, at a reasonable time and place, within ten days of assignments and
administered by a licensed healthcare provider. Employees may,
however, decline vaccination in which case a signed Declination
Statement must be produced and kept in the employee medical record.
There is no effective vaccine for hepatitis C currently available.1,17,18

Treatment of Hepatitis:

In recent years significant advances have been made in the treatment
of hepatitis, particularly HBV and HCV. The FDA has approved four
drugs for the treatment of persons with chronic hepatitis B: adefovir
dipivoxil, alpha interferon, lamivudine, and entecavir. Combination drug
therapy, using pegylated interferon and ribavirin, is currently the

Table 2: Recommended Adult Vaccination Schedule19
http://www.cdc.gov/mmwr/preview/mmwrhtml/mm5345-Immunizationa1.htm.

Hepatitis B Virus (HBV)
Family: Hepadnaviridae 
Incubation: 50-180 days
Onset: Slow, insidious; around 30% have 

no signs or symptoms.
Transmission: Occurs when blood or body fluids from an infected

person enters the body of a person who is not
immune. HBV is spread through unprotected sexual
contact, sharing drugs and needles, needlesticks or
sharps exposures in healthcare settings and/or from 
an infected mother to her baby during birth.

HBV in USA: Estimated 1.25 million chronically infected Americans,
of whom 20-30% acquired their infection in childhood
with the highest rate of disease occurring in 20-49-
year-olds.

Carrier state: Chronic infection, overall rate 5-10%; Perinatal very
efficient: 90% of infants infected at birth; Death from
chronic liver disease occurs in: 15-25% of chronically
infected persons.

Outcome: Long-term sequellae: cirrhosis and liver cancer
Vaccine: HBV vaccine both safe and effective.

Hepatitis C Virus (HCV) 
Family: • Flaviviridae.

• 6 major genotypes and more than 50 subtypes
Incubation: 1-5 months
Onset: Slow and insidious; 80% of persons have 

no signs or symptoms.
Transmission: Less efficiently transmitted than HBV but more than

HIV; HCV is spread by contact with blood and blood
products and infection occurs when blood or body
fluids from an infected person enters the body of a
person who is not infected; Injection drug abuse is a
major cause of infection in the USA; Not as efficiently
transmitted as HBV by sexual contact, perinatally and
through occupational exposure.

HCV in USA: An estimated 3.9 million (1.8%) Americans 
have been infected with HCV, of whom 
2.7 million are chronically infected.

Carrier state: Chronic infection: 55%-85% of infected persons
Outcome: Chronic liver disease in as many as 70% of chronically

infected persons; Long-term sequellae: cirrhosis and
liver cancer occur in up to 20% of persistent cases 
at 25-30 years; Deaths from chronic liver disease:
1%-5% of infected persons; Leading cause of liver
transplant in USA.

Vaccine: None

Hepatitis D Virus
(HDV, also called the Delta Virus) 
Family: Satellite; Incomplete RNA virus, dependent on HBV

envelope proteins  
Incubation: 21-90 days
Onset: Both acute and chronic hepatitis. Jaundice 50-80%

adults; HDV can be acquired either as a co-infection
(occurs simultaneously) with hepatitis B virus (HBV) or
as a superinfection in persons with existing chronic
HBV infection.

Transmission: Similar to HBV
HDV in USA: Low
Carrier state: Chronic infection high (80%) with superinfection;

<10% with coinfection
Outcome: HBV-HDV co-infection: may have more severe acute

disease and a higher risk (2%-20%) of developing
acute liver failure compared with those infected with
HBV alone; Fulminant, may be fatal.

Vaccine: HBV vaccination protects against HDV infection

Hepatitis E Virus (HEV)
Family: Calciviridae
Incubation: Short; 2-9 weeks
Onset: Slow and insidious;

80% of persons have 
no signs or symptoms.

Transmission: HEV contained in the feces of
infected people/animals and is
spread by eating or drinking
contaminated food or water;
Transmission from person to
person occurs less commonly
than with hepatitis A virus.
Most outbreaks occur in
developing countries and are
usually associated with
contaminated drinking water.

HEV in USA: Rare
Carrier state: No chronic liver disease.
Outcome: May cause fatal fulminant

hepatitis, especially in
pregnant woman 

Vaccine: None

Table 1: Characteristics of Hepatitis A, B, C, D and E.2-13

This is particularly true for the Southern hemisphere (Mexico, Africa,
India, Latin/South America) and is primarily due to the lack of clean
drinking water. This virus is highly concentrated in fecal matter (stool)
and easily spread "fecal-oral" from person to person by consuming,
drinking or even putting something in the mouth that has been
contaminated with the stool of a person with hepatitis A.3,4 Most
infections in the USA result from contact with an infected food-service
worker, family/household member or sex partner who is infected with
HAV.3,4 HAV is commonly found in clusters where contaminated food
and/or infected food-service workers infect diners in restaurants/
cafeterias.3,4 In November 2003, one of the most serious outbreaks was
reported among patrons of a restaurant (Chi Chi’s) in Monaca,
Pennsylvania. Over 500 persons were infected with hepatitis A,
including at least 13 restaurant food service workers and 75 residents of
six other states who dined at Chi Chi’s. Three deaths were linked to this
incident. Analysis of a case-control study implicated green onions,
which were imported from Mexico, as the source of the outbreak.14 As a
result of this epidemic, the US Food and Drug Administration (FDA)
issued a consumer advisory suggesting thorough cooking of green
onions before consuming them. Many food and food products are
imported and are susceptible to contamination from HAV and other
food-borne pathogens. Consumers should be aware of this risk and
take appropriate preventive measures.15 Hepatitis E (HEV) is spread in a
similar manner as hepatitis A and is a major cause of morbidity and
mortality rates ranging between 0.5% - 4.0% in many Third World
countries. Occasionally, a very serious form of hepatitis E develops with
a high frequency in pregnancy and regularly induces a mortality rate of
20% among pregnant women in the third trimester. However, this
disease is rarely encountered in the United States and neither HAV nor
HEV present a significant threat to dental practitioners.2,12,13

Blood, Blood Products and Infected Body Fluids:

Three hepatitis viruses, HBV, HCV and HDV are efficiently spread by
contact with blood/blood products and body fluids (saliva, semen,
vaginal secretions) infected with the viruses.1,2,5-11,16-18 As they are
bloodborne and most dental procedures result in some degree of
bleeding, HBV, HCV, and HDV present a risk for transmission for both the
dental staff and patients.1,5-11,17-18 In dentistry, documented transmissions
are rare. The last HBV transmission from dental provider-to-patient(s)
was reported in 1987 and no documented HCV transmission have been
reported associated with dental procedures.1 Despite the low rate of
transmission, the risk of HBV, HCV and HDV transmission in the dental
office is real and appropriate infection control measures that must be
implemented and followed on a routine basis.1 HBV is a well-recognized
occupational risk and readily transmitted by percutaneous or mucosal
exposure to blood or body fluids. HBV infection, after occupational
percutaneous exposure, has been reported to range from 37% to
62%.1,2,5-6,17 Exposure to blood, which contains the greatest proportion of
HBV infectious particles of all body fluids, represents the most
significant threat to dental personnel.1 HBV is a relatively hardy virus
and can survive outside the body, on contaminated surfaces, medical
devices and instruments, at least 7 days and still be capable of
transmitting infection.2,5-6 Because of its dependency on HBV for
replication and presence in 4% of HBV infections, HDV also poses a risk
to health care providers.1,2,5-6,10-11 Routes of transmission for HCV are
similar to those of HBV/HDV and HCV can survive outside the body and
still transmit infection for 16 hours, but probably not longer than 4 days.
1,2,7-9 Most patients, >90%, do not know they are infected with HCV.7-9

Therefore, clinicians who discover any of the risk behaviors for Hepatitis
C should encourage patients to be tested to see if they are infected.
Early diagnosis helps expedite appropriate medical management of



HCV infection, increasing the probability of a favorable prognosis.
Risk behaviors for hepatitis C include: 1,7-9

• Injecting drug users 
• Recipients of clotting factors made before 1987  
• Hemodialysis patients 
• Recipients of blood and/or solid organs before 1992 
• People with undiagnosed liver problems 
• Infants born to infected mothers 
• Healthcare/public safety workers who have had 

occupational exposures
• People having sex with multiple partners
• Additionally, there may be a slightly increased risk for:

– High-risk sexual behavior, multiple partners,
and sexually transmitted diseases

– Use of cocaine, particularly with intranasal administration,
using shared equipment.

Prevention of Hepatitis:

HAV and HEV can be prevented by:
• Increased levels of hygiene and sanitation,
• Routine hand hygiene to limit person-to-person transmission,

– Alcohol based handrubs are very effective
• Proper food handling and preparation,

– Especially raw fruits and vegetables that may be imported
from HAV endemic regions 

• And, consuming clean water
– In many areas consumption of local water 

should be avoided and bottled water with 
an unbroken seal should be consumed

■ Ice is frozen water; unless the source is known it might be
prudent to avoid ice and ice containing beverages in some
parts of the world

There is a safe and effective vaccination against HAV (HAVRIX®-
Smith, Kline Beecham Biologicals and VAQTA®-Merck & Company, Inc.)
which is highly recommended by the CDC and this is undoubtedly the
best protection against being infected with HAV.3,4,16 A list of the
recommended adult immunization schedule is found in Table 2.
HAV vaccine is not, however, an occupational issue and OSHA 
does not require dental personnel to receive HAV vaccine. There is no
vaccine for HEV.3,4,11-17,18

The transmission of the bloodborne hepatitis viruses (HBV, HCV,
HDV) and HIV can be significantly reduced in healthcare settings,
including the dental office by the use of Standard Precautions on a
routine basis for the care of all patients, regardless of infectious status.1

Standard Precautions are a combination of Universal Precautions and
Body Substance Isolation Practices and include:1

1. Hand hygiene:
a. Before and after each patient contact
b. When contaminated with blood or other body fluids
c. Before touching the eyes, nose or other mucous membranes
d. Before inserting contact lenses or applying makeup

2. Use of appropriate barriers inclusive of:
a. Gloves

i. Changed after every patient
ii. Appropriate in size for each clinician
iii. Should use heavy duty gloves for cleanup
iv. Be aware of potential latex allergy

b. Masks

Hepatitis A Virus (HAV) 
Family: Picornaviridae
Incubation: 15-40 days
Onset: Acute hepatitis. Jaundice 50-80% adults
Transmission: Fecal-oral transmission:

sporadic cases and outbreaks
HAV in USA: US Prevalence 30%, increases with age
Carrier state: None
Outcome: Usually complete recovery;

No chronic liver disease
Vaccine: HAV vaccine both safe and effective

i. Surgical mask approved by FDA
ii. Filters 95% of particles 3-5 microns in diameter
iii. Worn whenever spray spatter or aerosol possible
iv. Changed between patients or sooner

c. Eye protection
i. Worn whenever spray spatter or aerosol possible
ii. Adequate sideshields mandatory for maximal protection

d. Gowns
i. Worn whenever spray spatter or aerosol possible
ii. Should cover the street clothing; Short sleeves inappropriate

3. Proper handling of instruments and other patient care equipment:
a. Instruments/devices

i. Should be properly cleaned to remove bioburden
ii. Any instrument that penetrates tissue or touches mucous

membranes and/or non-intact skin (including dental
handpieces) should be sterilized 

b. Patient care equipment should be disinfected with an EPA
approved surface disinfectant

c. Sterilizers
i. Must use FDA approved device
ii. Use biological monitor at least monthly

4. Environmental control:
a. Maintain a clean, safe environment
b. Non-critical surfaces (touched by blood/other fluids) should be

cleaned and disinfected with an EPA registered surface
disinfectant. Tuberculocidal agents are preferred.

5. Injury prevention:
a. Safe handling of sharps

i. Do not recap needles by hand
ii. Use recapping devices

b. Place used sharps in puncture proof containers
i. Sharps containers should be readily available
ii. Do not overfill

c. Consider the use of engineered safe sharps.

Furthermore, HBV vaccination for all healthcare workers who have
contact with blood/blood products is required by OSHA and
recommended by the CDC.1,17,18 Vaccination can protect both dental
personnel and patients from HBV infection and, whenever possible,
be completed when clinicians are in training and before they have
contact with blood.1 The HBV vaccination (Recombivax HB® – Merck &
Company, Inc. and Energix-B® – Smith, Kline Beecham Biologicals) is
administered in three shots; the first at baseline, the second one month
after the first, and the third shot six months after the first. Complete
immunity may not occur if this schedule is not followed.1,5-6,16-18 As an
added benefit,because HDV is dependent upon HBV for replication,HBV
vaccination also provides protection against hepatitis D. Hepatitis B is
considered an occupational risk for healthcare providers and employers
must provide the vaccine to all employees exposed to blood, etc. at no
cost, at a reasonable time and place, within ten days of assignments and
administered by a licensed healthcare provider. Employees may,
however, decline vaccination in which case a signed Declination
Statement must be produced and kept in the employee medical record.
There is no effective vaccine for hepatitis C currently available.1,17,18

Treatment of Hepatitis:

In recent years significant advances have been made in the treatment
of hepatitis, particularly HBV and HCV. The FDA has approved four
drugs for the treatment of persons with chronic hepatitis B: adefovir
dipivoxil, alpha interferon, lamivudine, and entecavir. Combination drug
therapy, using pegylated interferon and ribavirin, is currently the

Table 2: Recommended Adult Vaccination Schedule19
http://www.cdc.gov/mmwr/preview/mmwrhtml/mm5345-Immunizationa1.htm.

Hepatitis B Virus (HBV)
Family: Hepadnaviridae 
Incubation: 50-180 days
Onset: Slow, insidious; around 30% have 

no signs or symptoms.
Transmission: Occurs when blood or body fluids from an infected

person enters the body of a person who is not
immune. HBV is spread through unprotected sexual
contact, sharing drugs and needles, needlesticks or
sharps exposures in healthcare settings and/or from 
an infected mother to her baby during birth.

HBV in USA: Estimated 1.25 million chronically infected Americans,
of whom 20-30% acquired their infection in childhood
with the highest rate of disease occurring in 20-49-
year-olds.

Carrier state: Chronic infection, overall rate 5-10%; Perinatal very
efficient: 90% of infants infected at birth; Death from
chronic liver disease occurs in: 15-25% of chronically
infected persons.

Outcome: Long-term sequellae: cirrhosis and liver cancer
Vaccine: HBV vaccine both safe and effective.

Hepatitis C Virus (HCV) 
Family: • Flaviviridae.

• 6 major genotypes and more than 50 subtypes
Incubation: 1-5 months
Onset: Slow and insidious; 80% of persons have 

no signs or symptoms.
Transmission: Less efficiently transmitted than HBV but more than

HIV; HCV is spread by contact with blood and blood
products and infection occurs when blood or body
fluids from an infected person enters the body of a
person who is not infected; Injection drug abuse is a
major cause of infection in the USA; Not as efficiently
transmitted as HBV by sexual contact, perinatally and
through occupational exposure.

HCV in USA: An estimated 3.9 million (1.8%) Americans 
have been infected with HCV, of whom 
2.7 million are chronically infected.

Carrier state: Chronic infection: 55%-85% of infected persons
Outcome: Chronic liver disease in as many as 70% of chronically

infected persons; Long-term sequellae: cirrhosis and
liver cancer occur in up to 20% of persistent cases 
at 25-30 years; Deaths from chronic liver disease:
1%-5% of infected persons; Leading cause of liver
transplant in USA.

Vaccine: None

Hepatitis D Virus
(HDV, also called the Delta Virus) 
Family: Satellite; Incomplete RNA virus, dependent on HBV

envelope proteins  
Incubation: 21-90 days
Onset: Both acute and chronic hepatitis. Jaundice 50-80%

adults; HDV can be acquired either as a co-infection
(occurs simultaneously) with hepatitis B virus (HBV) or
as a superinfection in persons with existing chronic
HBV infection.

Transmission: Similar to HBV
HDV in USA: Low
Carrier state: Chronic infection high (80%) with superinfection;

<10% with coinfection
Outcome: HBV-HDV co-infection: may have more severe acute

disease and a higher risk (2%-20%) of developing
acute liver failure compared with those infected with
HBV alone; Fulminant, may be fatal.

Vaccine: HBV vaccination protects against HDV infection

Hepatitis E Virus (HEV)
Family: Calciviridae
Incubation: Short; 2-9 weeks
Onset: Slow and insidious;

80% of persons have 
no signs or symptoms.

Transmission: HEV contained in the feces of
infected people/animals and is
spread by eating or drinking
contaminated food or water;
Transmission from person to
person occurs less commonly
than with hepatitis A virus.
Most outbreaks occur in
developing countries and are
usually associated with
contaminated drinking water.

HEV in USA: Rare
Carrier state: No chronic liver disease.
Outcome: May cause fatal fulminant

hepatitis, especially in
pregnant woman 

Vaccine: None

Table 1: Characteristics of Hepatitis A, B, C, D and E.2-13

This is particularly true for the Southern hemisphere (Mexico, Africa,
India, Latin/South America) and is primarily due to the lack of clean
drinking water. This virus is highly concentrated in fecal matter (stool)
and easily spread "fecal-oral" from person to person by consuming,
drinking or even putting something in the mouth that has been
contaminated with the stool of a person with hepatitis A.3,4 Most
infections in the USA result from contact with an infected food-service
worker, family/household member or sex partner who is infected with
HAV.3,4 HAV is commonly found in clusters where contaminated food
and/or infected food-service workers infect diners in restaurants/
cafeterias.3,4 In November 2003, one of the most serious outbreaks was
reported among patrons of a restaurant (Chi Chi’s) in Monaca,
Pennsylvania. Over 500 persons were infected with hepatitis A,
including at least 13 restaurant food service workers and 75 residents of
six other states who dined at Chi Chi’s. Three deaths were linked to this
incident. Analysis of a case-control study implicated green onions,
which were imported from Mexico, as the source of the outbreak.14 As a
result of this epidemic, the US Food and Drug Administration (FDA)
issued a consumer advisory suggesting thorough cooking of green
onions before consuming them. Many food and food products are
imported and are susceptible to contamination from HAV and other
food-borne pathogens. Consumers should be aware of this risk and
take appropriate preventive measures.15 Hepatitis E (HEV) is spread in a
similar manner as hepatitis A and is a major cause of morbidity and
mortality rates ranging between 0.5% - 4.0% in many Third World
countries. Occasionally, a very serious form of hepatitis E develops with
a high frequency in pregnancy and regularly induces a mortality rate of
20% among pregnant women in the third trimester. However, this
disease is rarely encountered in the United States and neither HAV nor
HEV present a significant threat to dental practitioners.2,12,13

Blood, Blood Products and Infected Body Fluids:

Three hepatitis viruses, HBV, HCV and HDV are efficiently spread by
contact with blood/blood products and body fluids (saliva, semen,
vaginal secretions) infected with the viruses.1,2,5-11,16-18 As they are
bloodborne and most dental procedures result in some degree of
bleeding, HBV, HCV, and HDV present a risk for transmission for both the
dental staff and patients.1,5-11,17-18 In dentistry, documented transmissions
are rare. The last HBV transmission from dental provider-to-patient(s)
was reported in 1987 and no documented HCV transmission have been
reported associated with dental procedures.1 Despite the low rate of
transmission, the risk of HBV, HCV and HDV transmission in the dental
office is real and appropriate infection control measures that must be
implemented and followed on a routine basis.1 HBV is a well-recognized
occupational risk and readily transmitted by percutaneous or mucosal
exposure to blood or body fluids. HBV infection, after occupational
percutaneous exposure, has been reported to range from 37% to
62%.1,2,5-6,17 Exposure to blood, which contains the greatest proportion of
HBV infectious particles of all body fluids, represents the most
significant threat to dental personnel.1 HBV is a relatively hardy virus
and can survive outside the body, on contaminated surfaces, medical
devices and instruments, at least 7 days and still be capable of
transmitting infection.2,5-6 Because of its dependency on HBV for
replication and presence in 4% of HBV infections, HDV also poses a risk
to health care providers.1,2,5-6,10-11 Routes of transmission for HCV are
similar to those of HBV/HDV and HCV can survive outside the body and
still transmit infection for 16 hours, but probably not longer than 4 days.
1,2,7-9 Most patients, >90%, do not know they are infected with HCV.7-9

Therefore, clinicians who discover any of the risk behaviors for Hepatitis
C should encourage patients to be tested to see if they are infected.
Early diagnosis helps expedite appropriate medical management of




