Prevalence of hepatitis B, C, and HIV among patients
attending a teaching dental hospital

A 7-year retrospective study from the United Arab Emirates

Subail H. Al-Amad, DClinDent, FRACDS (OralMed).

ABSTRACT

Alall YU aflasy Jall eVl wud claal)
Loy S Bl 25 585 (C) 5 (B) 4801 el
b ool I o e gl eda JUs ) ks
TS s T alonld B 1ol pgils] iy Ol

il 255l

i l= 1ok L;L.,a}“ sl g & Ll e (: :a.bf.').u\
(2017 J.IL».!) (2010,:\.@ o~ L af..a.ﬂ u_e g_,.law g;‘-”j A\JJJL:
L;»LA:-\J\ J.J;e.d\ (Uz: (\JML u‘““"ﬁj‘ ;\«a—’-\{\ uLw.:- (‘j
(W\jcwﬂwﬁs Lw)f.d')Lm|L§thW (SPSS)
055 Sy ciuptdll el ogd (Chisquare) Lz
& sles (pvalue ) Ll Y i 2l co\S 13) A5Lax Yl &onY)

37 25 d.@.& i)MV\(JJ\ 436 J) sl gd| e e\.«.‘\
LAL“&t(SS%)La.»J.»rM&w)ﬂb) ks it Ly e
wfum»”‘(C)&Mw\uwxwﬁwuw
L;\éu;vg M’(B)_@Q\uL@_A! Islze (2.2%)
FOu )| Yl;—_\\...auﬁ_;v_ﬁ ‘uj.:rﬂ\..o\jf«lwbu\“ YU
LS ol Uz 1431 o 1358 RS Rl sy o)
e Sl Jles o Bl el O €9 Shs
ool S o3 S5 POR 2 il e Sl g 250
domg L dmldl e gl A da QLY Ol B el e (oY
Ol b 3 eala) e 88% JIg OF LS Ll , ) ol
AT Lyl oy (£=0.005) 587 U1 e LWL fuab
Jlad 08T Ol Cb 3 cdalad) o el L) oy e OF
-(£<0.000 ) (B ) uS olealV onlas Jobnn 57 2o

(B) LS Cledl jlasl Jias OF dul, ) odin d g 1 AE
S osSde s L lefsasl Wl LY dgs 5 (Cy
kel o Ml e gt Jlan) s STy il LosYl

S S Y ol ey

Objectives: To determine the seroprevalence and
case characteristics of hepatitis B, C and human
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immunodeficiency virus (HIV), and their transmissibility
from patients to dental personnel following percutaneous
and mucocutaneous injuries.

Methods: All incidents of sharp and splash injuries
reported between January 2010 and January 2017
were retrospectively reviewed and analyzed. Descriptive
statistics were calculated using the Statistical Package
for the Social Science (SPSS). Prevalence was calculated
as percentages, and chi-square test was used to assess
categorical variables where a p-value of <0.05 was
considered significant.

Results: Among the 436 reported incidents, 372 patients
underwent serological screening. Fourteen patients
(3.8%) had antibodies against hepatitis C virus, and
8 patients (2.2%) were positive for hepatitis B surface
antigens. All positive cases were clinically asymptomatic.
There were no positive cases for HIV. Three of the 14
hepatitis C positive patients were actively infectious
upon polymerase chain reaction (PCR) analysis, but
none of the injured dental personnel seroconverted upon
a 6-month follow up. Approximately 88% of dental
personnel were vaccinated against hepatitis B. Female
personnel showed better vaccination rate by comparison
to male personnel (p=0.005). Among the 5 different
categories of professional status, cleaners showed a
significantly low hepatitis B vaccination rate (p<0.000).

Conclusion: The prevalence of hepatitis B and C is
higher than that previously reported from the United
Arab Emirates, but transmissibility of viral hepatitis
seems to be negligible.
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he global prevalence of hepatitis B virus (HBV)

is 3.5% and hepatitis C virus (HCV) is 1%."
However, this prevalence shows a marked variation
between different regions in the world and between
countries within the same region. For example, while the
prevalence of HBV is less than 1% in North America,
it exceeds 8% in Africa.” A similar variation is observed
in the prevalence of HCV, which ranges from less than
1.5% in pacific Asia and North America to more than
3.5% in the Middle East and North Africa® In the
Arabian Gulf countries, the prevalence is estimated to
be 1.5%.* However, this prevalence varies significantly
between 2 major groups of the population: citizens
and expatriates. In the United Arab Emirates (UAE),
the prevalence of HCV among nationals is 0.24%
while it is 1.64% among expatriates.* Several studies
found that receiving dental treatment was a risk factor
to the high prevalence of HBV and HCV.>? Patient-
to-patient transmission of HBV has been reported
in dental clinics with inadequate infection control
practices.'”'* Unsafe injections in healthcare settings,
particularly in developing countries, were found to be
a significant factor in the transmission of HBV, HCV
and human immunodeficiency virus (HIV).">'* This study
aims to determine the prevalence of HBV, HCV and
HIV among dental patients who had been involved in
incidents of percutaneous and mucocutaneous injuries
at a dental hospital in the UAE, as well as the dental
personnel’s HBV vaccination rate. The study also
aims to report on the post-exposure seroconversion of
dental personnel who had sustained those injuries from
positive patients.

Methods. This is a retrospective study which
took place at the University Dental Hospital Sharjah
(UDHS) and the College of Dental Medicine,
University of Sharjah, United Arab Emirates. Inclusion
criteria comprised of all cases of percutaneous (sharp
and bite) injuries and mucocutaneous (splash) injuries
that occurred between January 2010 and January 2017.
Variables with missing data related to the vaccination
status of dental personnel, or to the serological status
of patients, were reported as descriptive results, but
excluded from further statistical analysis. University
Dental Hospital Sharjah is a modern purpose-built
dental teaching hospital which encompasses 114 dental

Disclosure. Authors have no conflict of interests, and the
work was not supported or funded by any drug company.

chairs and receives approximately 20,000 patients
every year. The hospital is owned and managed by the
University of Sharjah.

Incident forms detailing the circumstances of each
percutaneous and mucocutaneous injury were completed
by the injured provider and included information about
the provider’s professional status (for instance, student,
intern, clinician, nurse or cleaner), personal details
of the patient, the mechanism of the injury and the
instrument which caused it. Percutaneous injuries were
defined as visible blood appearing on the skin following
penetration by a sharp tool that is not sterile, or that is
suspected of not being sterile. Mucocutaneous injuries
were defined as aerosols that came in contact with the
clinicians’ facial mucosal surfaces (for instance, eyes,
nasal cavity and/or oral cavity) while treating a patient
or cleaning used instruments.

Incident forms also contained the results of
screening tests related to the patient and to the dental
healthcare provider. Results for the patient were for
hepatitis B surface antigens (HBsAg), hepatitis C
antibodies (HCV-Ab) and HIV antibodies (HIV-Ab).
Dental personnel’s test results were for hepatitis
B antibody titer. All tests were performed using
Electrochemiluminescence (Roche Diagnostics, USA).
Positive results were repeated for confirmation by a
reference lab. Patients who were positive for HCV-Ab
were recalled to quantitatively determine viral RNA load
using real-time polymerase chain reaction (RT-PCR).

Providers who were injured by positive patients were
tested for the 3 viruses to establish an infection-free
status around the time of injury, and then were followed
up at 6 weeks, 3 months and 6 months after exposure to
detect seroconversion.

Descriptive statistics were calculated using the
Statistical Package for the Social Science (SPSS) Version
24.0 (IBM Corp., Armonk, NY, USA). Chi-square test
was used to assess categorical variables where a p-value
of <0.05 was considered significant.

This research was approved by the University
of Sharjah Research and Ethics Committee No.
DFCM/16/11/14/121.

Results. Between January 2010 and January 2017,
the infection control committee at UDHS received 436
incident reports of percutaneous and mucocutaneous
injuries, with an average of 54.5 incidents per year.
Three hundred and seventy-two patients underwent
serological screening for HBV, HCV and HIV. The
remaining 64 incidents were not tested either because
the source patient was not known (for instance,
incidents occurred while cleaning multiple instruments
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Table 1 - Seroprevalence of hepatitis B, hepatitis C, and HIV.

Screening test n (%)
Hepatitis B surface antigen 8 (2.2)
Hepatitis C antibodies 14 (3.8)
HIV antibodies 0 (0.0)
Negative for all three viruses 350  (94.1)
Unknown* 64 -

HIV - human immunodificiency virus,
*Screening was not performed if the patient (or guardian, in case of
pediatric patients) did not consent for the serology tests, or if the injury
was related to an unknown source (while cleaning instruments).

Table 2 - Demographic and injury characteristics of patients who were
found positive for HBsAg.

Gender Age Nationality =~ The instrument that HBsADb titer of
caused the injury the injured dental
personnel

Male 36 Pakistan Scaler tip >1000
Male 46 Pakistan Irrigation needle 128
Male 47 Pakistan Irrigation needle >1000
Male Unknown Splash >1000
Male 46 Pakistan Irrigation needle >1000
Male 62 Pakistan Blade >1000
Male 28 Uganda Irrigation needle >1000
Male 35 Bangladesh Probe >1000

HBsAD - hepatitis B antibodies; HBsA - hepatitis B surface antigens

from various patients) (n=35), or because the patient
or guardian did not consent to having those tests
performed (n=29). Among the tested patients, 8 were
positive for HBsAg (2.2%) and 14 patients were
positive for HCV-Ab (3.8%). All patients were clinically
asymptomatic. No coinfection between HBV and HCV
was found. Antibodies against HIV were negative for all
screened patients (Table 1).

All HBsAg positive patients were males with an
average age of 42.6 years (Table 2). No further tests were
performed for those patients because all the providers
involved in those incidents had protective antibody
titers against HBV.

Twelve of the 14 HCV-Ab positive patients (85.7%)
were males with an average age of 47.4 years and 2 were
females with an average age of 58 years. Patients positive
for HCV antibodies belonged to 7 nationalities, but
the majority were Egyptians and Pakistanis (Table 3).
Follow up qualitative polymerase chain reaction (PCR)
detected viral RNA in 3 patients, all of whom were
males with an average age of 49 and belonged to one

nationality (Egypt). Two patients who were positive for
HCV antibodies did not consent to undertake PCR.
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Providers who had been injured by HCV-RNA
positive patients, or by patients who were HCV-Ab
positive and did not consent to undertake the PCR test,
were followed up with 3 serological screenings after
1 month, 3 months, and 6 months, and showed no
seroconversion.

Most of the incidents were caused by sharp dental
instruments (n=401, 92%), followed by splash injuries
(n=24, 5.5%) and bite injuries (n=3, 0.7%). Seventy-
seven percent of injuries occurred while dental personnel
were performing clinical operative work, while 22%
of the injuries occurred while cleaning instruments.
The majority of the injured dental personnel (76.6%)
were under training (students, interns and residents).
Most of the injured dental healthcare providers were
successfully vaccinated against hepatitis B by having
protective antibody levels (Table 4). In comparison
to male personnel, female personnel showed better
vaccination rate, which was statistically significant
(p=0.005). Among the 5 different categories of
professional status, cleaners showed a significantly low
hepatitis B vaccination rate (p<0.000).

Discussion. Globally, there are approximately
257 million people infected with HBV and 71 million
people infected with HCV.! Studies from countries such
as Ethiopia, Egypt, Morocco, Turkey and Italy found a
relatively high prevalence of HBV and HCV that was
attributed to risk factors, one among which was dental
treatment.””

Overall, there was an increase in HCV prevalence in
most regions of the world from 2.3% in 1990 to 2.8%
in 2005.% This prevalence was highest in countries in the
Middle East and North Africa reaching up to 3.7%.%
Mohamoud et al* reported that the prevalence of HCV
among all residents in the UAE was 1.64%. However,
a significant difference between citizens and expatriates
was shown, in which citizens had a prevalence of only
0.2%.*

The prevalence of HCV in this study is 3.8%,
which is higher than that previously reported.* This can
be attributed to the population presented here which
consists of patients from countries known to have a high
prevalence of HCV. For example, 39% of the patients
with positive HCV antibodies were Egyptians and
23% were Pakistanis. All patients with PCR-positive
HCV-RNA (0.8%) were Egyptians. This is consistent
with the global prevalence of HCV, which shows that
central Asia and the Middle East have the highest
prevalence of HCV, with Egypt being the country with
the biggest contribution to HCV prevalence among all
Middle Eastern countries.?
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Table 3 - Demographic and injury characteristics of patients who were found positive for HCV-Ab and HCV-RNA during post-exposure screening.

Gender Age Nationality = Instrument which caused the injury PCR Follow up results of the injured dental personnel
M Unknown Egypt Local anesthesia needle Positive No seroconversion after 6 months
M 43 Egypt Unknown Negative

M 51 India Orthodontic wire Negative

M 63 Pakistan Endodontic file Negative

M Unknown  Bangladesh Drilling bur Not performed* No seroconversion after 6 months
M 31 Sudan Irrigation needle Negative

F 63 Syria Local anesthesia needle Negative

M Unknown Jordan Local anesthesia needle Negative

M 46 Egypt Irrigation needle Positive No seroconversion after 6 months
M 52 Egypt Irrigation needle Positive No seroconversion after 6 months
M 53 Egypt Wax knife Negative

F 53 Pakistan Scaler tip Negative

M 31 Pakistan Elevator Negative

M 57 Egypt Elevator Negative

*patient did not consent to undertake polymerase chain reaction (PCR). The case was assumed to be positive. HCV-Ab - hepatitis C antibodies

Table 4 - Characteristic of the injured dental personnel and the
circumstances of their injuries.

Category n (%)
Dental personnel’s gender
Male 88 (20.2)
Female 348  (79.8)
Dental personnel’s professional status
Student 222 (50.9)
Intern 112 (25.7)
Clinical faculty 74 (17.0)
Nurse 20 (4.6)
Cleaner 8 (1.8)
Dental personnel’s hepatitis B antibody titer
Antibody titer protective* 332 (76.1)
Antibody titer not protective, or not vaccinated 46 (10.0)
Missing data 58 (13.3)
Instruments causing the injuries
Sharp injuries (high risk instruments)” 190  (43.6)
Sharp injuries (low risk instruments)* 211 (48.4)
Splash injuries 24 (5.5)
Bites 3 (0.7)
Not reported 8 (1.8)
Time of injury
While treating 337 (77.3)
While cleaning 95 (21.8)
Not reported 4 (0.9)

*Protective antibody titer was defined as 10 IU/L or more,
"Instruments classified as high risk are: local anesthesia needle, suture
needle, elevator, forceps, scaler tip, blade, matrix band, needle holder,

“Instruments classified as low risk are: irrigation needle, endodontic file,
Gates Gliden, probe (explorer) amalgam carver, plastic instrument, wax
knife, orthodontic wire, bur, finishing disk.

Eight patients were found positive for HBsAg,
representing 2.15% of all patients involved in sharp/
splash injuries. As with HCV, this result shows that
HBYV positivity is higher than what has been previously
reported for the UAE as 0.7%.* This too can be explained
by the fact that all the patients with positive HBsAg
were of Pakistani nationality. A similar prevalence
was reported by Jafri et al” who found that 1.8% of
Pakistani children were tested positive for HBsAg.

According to Federal Law No. 14 (2009), residents
of the UAE are required to undertake screening for
tuberculosis, leprosy, syphilis, HCV, HBV and HIV
upon issuing and renewing the residency visa. Residents
who are found to be positive for HBV and/or HCV
are entitled for work in all occupations except those
involving direct contact with humans, such as child
care workers, house maids, hairdressers, and healthcare
professionals. The HIV positive cases are denied
residency and are immediately deported.'

The setting of this study was a teaching dental
hospital offering free dental treatment. The majority
of patients attending this facility are in low-income
professions, such as construction workers, drivers and
landscapers, who have been granted residency visas
and work permits despite positive HBV and/or HCV
screening results, which explains the higher prevalence
in comparison to what was previously reported. The
immediate deportation of HIV positive cases explains
their non-existence among our study population.
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Table 5 - Hepatitis B vaccination status according to sex and the provider’s professional status. More females were vaccinated in comparison to males, and

cleaners showed very low vaccination rate in comparison to the other dental personnel.

L Gender* Dental personnel’s professional statust
Vaccination status*
Males Females Student Intern Faculty Nurse Cleaner
Vaccinated
n=332 (87.7%) 57 (78.1) 257 (90.2) 173 (88.2) 96 (94.1) 51 (86.4) 11 (73.3) 1 (16.7)
Not vaccinated 16 (21.9) 30 (9.8) 23 (11.7) 6 (5.9) 8 (13.6) 4 (26.7) 5 (83.3)

n=46 (12.2%)

Values are presented as number and percentage (%). *p=0.005, 1p<0.000, based on chi-square test
*Dental personnel with missing data on vaccination status were eliminated from statistical analysis.

The fact that dentistry is associated with frequent
use of sharp instruments, which are often contaminated
with the patients saliva and blood, makes this
ambulatory healthcare profession one with considerable
biological hazard. This was evident in sporadic reports
of HBV transmission that was attributed to dental
treatments conducted under sub-optimal infection
control practices.'”'* Although HBV possesses greater
infectivity and longer survival in comparison to HCV, a
higher prevalence of HCV is observed in many regions,
including the Middle East as a result of worldwide
adoption of HBV vaccination."”

The detection of HCV in saliva and oral mucosa
constantly raises concerns about its infectivity to dental
personnel.’® The likelihood of HCV transmission
following percutaneous exposure was estimated to
range from 0 to 7%.* Westermann et al*' found that
healthcare workers are significantly more likely to be
HCV positive in comparison to population-based
controls, with dentists having the highest odds ratio
among all other healthcare professionals. This supports
other studies which showed a relatively high prevalence
of HCV among dentists (0.7%) and oral surgeons
(2%) in North America.?? Klein et al®® found that
dentists with positive HCV antibodies (1.75%) were
engaged more in treating 1.V. drug users than those
who were seronegative, which infers a patient-to-dentist
transmission of the virus.

On the other hand, Eskandarani et al** found that
blood-borne viruses (HBV, HCV and HIV) did not
transmit from 85 known contagious source patients to
injured healthcare workers, despite the commonality of
injuries.

In this study, none of the 3 healthcare providers
injured with instruments used on HCV-RNA positive
patients seroconverted after a 6-month follow-up. In one
of those 3 cases, the instrument causing the injury was
a local anesthesia needle (high risk sharp instrument),
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while in the remaining 2 cases the instrument was an
irrigation needle (low risk sharp instrument). Although
all needles are hollow-bore sharp instruments, irrigation
needles do not normally get in direct contact with
the patient’s blood and saliva, which decreases the
likelihood of a viral transmission. All providers injured
by HBV positive patients had protective antibody titer
against HBV and hence, transmission to those was not
a concern.

The majority of dental personnel in this study
(87.8%) had protective antibody titer against HBV. The
remaining (12.2%) were not protected against this virus
either because they did not receive the vaccine, or they
did but did not seroconvert. A decline in seroprotection
with time has also been suggested, necessitating the use
of a booster dose.**** Cross tabulation against the dental
personnel’s gender and professional status showed low
vaccination rate in males (p=0.005) and cleaning staff
(»<0.000). Surveys on dentists from regional countries
such as Iran, found a vaccination rate of 94.3%,
and India, with a vaccination rate of 85.4%.* The
relatively low vaccination rate in this study, despite the
availability of the vaccine, warrants more rigid policies
mandating early vaccination before engaging in treating
patients.

Study limitations. The study sample was confined
to dental patients, and -in being a retrospective study-
was associated with some incomplete sharp and splash
injury records. For those 2 reasons, the generalizability
of the outcomes of this study ought to be taken with
limitations. Larger cross-sectional studies are needed to
establish the prevalence of viral hepatitis at the national
level.

In conclusion, the prevalence of HBV and HCV
in the UAE was found to be higher than what was
previously reported, which can be attributed to the
study population in being expatriates in low-income
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occupations. The fact that our sample represents
unanticipated incidental cases of sharp, splash and bite
injuries is a factor which favors randomness in selection,
and hence strengthens the outcomes of this study.
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