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Dear Editor,
Hepatitis B Virus Infection, Epidemiology, And

Complication: Hepatitis B Virus (HBV) is a significant
global health concern leading to acute and chronic infec-
tion. This infection may cause fulminant hepatitis and in-
crease the risk of hepatic decompensation, cirrhosis, and
even eventually Hepatocellular Carcinoma (HCC) (1). Ac-
cording to the World Health Organization (WHO), the in-
cidence of individuals infected with HBV is more than two
billion worldwide (2). Almost 250 million people are suf-
fering from chronic hepatitis B disease. The mortality of
hepatitis B is approximately one million per year (2).

History of HBV Vaccines and Generations: Vaccina-
tion is critical for HBV infection control. Three genera-
tions of HBV vaccines have been introduced over the years.
Krugman’s observation about the immunogenicity of HB-
sAg and the protective effects of the anti-HBS antibody led
to the first generation of HBV vaccines, a concentration of
plasma driven from HBV-infected individuals containing
HBsAg. This vaccine was produced by the Merck and Pas-
teur institute simultaneously and approved years later by
the FDA in 1981. The second generation of HBV vaccines
with recombinant DNA technology was prepared using the
yeast Saccharomyces cerevisiae, also containing HBsAg. The
third-generation vaccines are considerably more immuno-
genic using pre-S1 and pre-S2 antigens. Recombinant DNA
technology was used to manufacture the third-generation
vaccines by mammalian cells (1, 3).

The prevalence of HBV infection, childhood HCC, and
fulminant hepatitis had a remarkable decrease in the USA
and some parts of Europe and East Asia after the WHO
suggestion (1991) to apply a widespread HBV vaccination
in 1997. These days, HBV vaccines are administered three
times (repeated on the first and sixth months after first ad-
ministration) through intramuscular injection. An anti-
HBs antibody level of more than 10 IU/L is considered to be
an efficient level. A booster dose or revaccination is sug-
gested if the concentration is below 10 IU/L due to some
conditions such as immunosuppression, smoking, obesity,
renal failure, and liver disease (1, 4).

Cross-infection and Role of Dental Health Care Per-
sonnel: In dental care settings, microorganisms can be
transmitted in several ways, such as direct contact with pa-
tients’ oral fluids or blood, indirect contact with contami-
nated instruments, or environmental surfaces. Also, con-
tact of oral, nasal, or conjunctival mucosa with droplets
containing microorganisms is another way of transmis-
sion (5). Previous research has shown that HBsAg parti-
cles, as well as infectious viruses, can be found in the saliva.
However, the number of viruses is low even in HBsAg-
positive blood. Anesthetic needles or cutting instruments
may cause percutaneous injuries (needle stick), which are
the most common occupational exposures in dentistry.
The American Dental Association released the results of a
survey in which private practitioners reported that they ex-
perience an average of 3.2 injuries per year. Also, dental
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educational institutions have reported much higher rates.
Considering these reports, the transmission of HBV to the
Dental Health Care Personnel (DHCP) is probable. Some
previously published studies have reported a prevalence
of 16% to 28% for HBV serologic markers among dentists.
According to available guidelines, only urgent dental care
should be rendered for patients with HBV (5, 6). Also, the
following steps should be considered:

- Consult the patient’s physician regarding the status
- Since hepatitis can alter coagulation, Prothrombin

Time (PT) should be measured if bleeding is likely during
or after treatment

- Full barrier technique (gloves, masks, disposable
gowns, or eye shields) should be used by health care work-
ers who are in direct contact with patients

- Disposable covers are recommended to be used for
covering light or drawer handles, as well as bracket trays

- A lined wastebasket should be used for placing all
disposable items. Also, guidelines for biohazardous waste
should be appropriately followed by bagging and labeling
all disposable objects.

- Prevent using ultrasonic instrumentation, high-
speed handpieces, or air syringe to reduce aerosol produc-
tion

- Thirty-second pre-rinsing with chlorhexidine glu-
conate is recommended.

- All objects and equipment must be scrubbed and ster-
ilized after the procedure is completed.

- A 2% activated glutaraldehyde solution should be
used for wiping all environmental and working surfaces.

Historical cases, including nine clusters of HBV trans-
mission from six infected oral surgeons and three infected
general dentists between 1970 and 1987, have attracted
more concern towards the DHCP role in cross-infection.
Since 1987, no case of such transmissions has been re-
ported, which may be attributable to widespread HBV vac-
cination in dental healthcare personnel and implementa-
tion of the 1991 Occupational Safety and Health Adminis-
tration (OSHA) Bloodborne Pathogens Standard (5, 7, 8).

Importance of Vaccination in DHCP: In Iran, approx-
imately 2-3% of people are carriers of the virus, and nearly
300,000 people are suffering from hepatitis, cirrhosis, or
hepatocellular carcinoma. In Iran, 70-80% of chronic hep-
atitis results from HBV as the primary cause (2, 9-11).

Carrier DHCPs can normally work with specific cau-
tions and protocols, which is difficult but possible; how-
ever, the vaccination paradigm aims to immune as many
DHCPs as possible to reduce casualties and scathes. The
Center for Disease Control (CDC) reported that 100-200
healthcare personnel died due to workplace-origin hep-
atitis B. Following an increase in the cases of hepatitis
B among healthcare personnel, the workers’ protection

board declared viral hepatitis an occupational risk. The
WHO strategy for viral hepatitis indicates that the goal
for incidence is to reduce 30% and 90% of new cases with
chronic viral hepatitis by 2020 and 2030, respectively. Also,
the WHO emphasizes that for enhancement in infection
prevention and control in health care settings, it is critical
to provide health workers with free immunization against
vaccine-preventable diseases, including HBV vaccines, and
provide HBV post-exposure prophylaxis as necessary (2, 12-
14).

Report of Status of Vaccination in a Medical Univer-
sity: We conducted a pilot study on hepatitis B vaccina-
tion in dentistry students of Shahid Sadoughi University
of Medical Sciences, Yazd, Iran, in 2017. All dental students
who entered the clinical course were asked about hepati-
tis B vaccination and the check of antibody titration. Of
164 dentistry students, only three (1.9%) were vaccinated
three times, according to the national vaccination guide-
lines, and 29 (18%) were not vaccinated at all. Considering
the cumulative amount of 82% of dentistry students were
vaccinated one or more times, it was considered that 56.5%
of these students did not check their antibody titration.

Conclusion and Recommendation: Iran’s national
vaccination guideline comprehensively recommends that
all healthcare personnel have to be vaccinated against HBV.
Also, healthcare personnel has to check their antibody
titration routinely to avoid the transmission of HBV. Our
pilot study findings revealed a critical situation that due
to the inherent invasive properties of dental procedures,
such as extractions and root canal therapies including pa-
tient blood encounter, the lack of sufficient vaccination in
dental students may cause catastrophic outcomes, affect-
ing patients, DHCP, and their families.

Healthcare policymakers need to consider that al-
though policymaking is necessary, it is more important
to make these policies work. A comprehensive monitor-
ing system for controlling healthcare practitioners’ vacci-
nation status looks to be the next step to reach a high level
of infection immunity in society.
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