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Seropositivity for hepatitis B virus, vaccination coverage, and
vaccine response in dentists from Campo Grande,
Mato Grosso do Sul, Brazil
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This study investigated the seropositivity for hepatitis B virus (HBV), the vaccination index, and the vaccine
response index in dentists from Campo Grande, MS. Blood samples from 474 dentists (63.7% women and 36.3%
men), with a mean age of 38.5 + 10.5 years were analyzed by enzyme-linked immunosorbent assay to detect the
serological markers: HBsAg, anti-HBs, and anti-HBc. The HBSAQ positive samples were tested for anti-HBc IgM,
HBeAg, and anti-HBe. Atotal of 51 (10.8%) dentists showed seropositivity for HBV. Three (0.6%) were HBsAg/anti-
HBc/anti-HBe positive, 43 (9.1%) were anti-HBc/anti-HBs positive, and 5 (1.1%) had only anti-HBc. Viral DNA was
detected by polymerase chain reaction in 9 (17.6%) out of 51 HBV seropositive samples. A vaccination index of
96.6% (458/474) was observed, although 73.1% (335/458) completed the three-dose schedule. Excluding 46 HBV
seropositive individuals from 458 that reported vaccination, 412 were analyzed for vaccine response index. It was
observed that 74.5% (307/412) were anti-HBs positive; this percentage increased to 79.1% when three doses were
administered. The results showed a high vaccination index and a good rate of vaccine response; however, the
failure in completing the three-dose schedule and the occurrence of HBV infection reinforce the need for more
effective prevention strategies.
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ThehepatitisB virus (HBV) isacausal agent of hepa-
titis, which isasymptomatic in most individuals, but it can
show features of fulminant, acute, or chronic hepatitis,
considering that the last one might evolve to serious com-
plications, such ascirrhosis and hepatocellular carcinoma
(Ganem & Prince 2004). Each year, from 500,000t0 1.2 mil-
lion individuals die as a consequence of HBV infection
(Lavanchy 2004). Studies carried out in the pre-vaccina-
tion erashowed that HBV infection in dentists was about
three to six times greater than in the general population
(Feldman & Schiff 1975, Smithet d. 1976). Sincethemanu-
facturing of the first vaccines against HBV in 1982, and
with the increase in the vaccination coverage, the preva-
lence of infection has been gradually falling (Cleveland
1996, Mahoney et al. 1997). The hepatitis B vaccination
coverage among dentists is highly variable and it is not
yet compatible with the possibl e elimination of the occu-
pational risk of HBV infection (Camilo 1998, Ammon et al.
2000, Rodrigues 2002, Martins & Barreto 2003), consider-
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ing the fact that these professionals are in continuous
exposureto blood or other fluids potentially contaminated
withHBV (Cleveland & Cardo 2003).

This study presents the seropositivity for HBV, the
vaccination index, and the vaccine responseindex in den-
tists from Campo Grande, state of Mato Grosso do Sul
(MS), Brazil. Furthermore, HBV infection and putative as-
sociation with epidemiol ogical featureswere also investi-
gated, considering that thereis no information about this
population group in MS.

MATERIALS AND METHODS

Sudied population - From 1222 dentists associated
to the Regional Odontology Council (Campo Grande, Mato
Grosso do Sul), 474 subjectswere randomly selected and
invited to participate in this study. This sample was con-
sidered sufficient to detect seropositivity for HBV infec-
tion of 20% with an accuracy of 3%. The blood samples
were collected between August 2003 and November 2004.
The Ethical Committee of the Federal University of Mato
Grosso do Sul approved the study protocol. Informed
consents were obtained from all dentists and a standard-
ized questionnaire was used to collect sociodemographic,
epidemiological information, and vaccination data.

Detection of HBV serological markers - All blood
samplesweretested in duplicate, using acommercial im-
munoassay (DiaSorin, Italy), in order to detect the follow-
ing serological markers: HBsAg, anti-HBs, and anti-HBc.
The HBsA(g positive samples were also tested for anti-
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HBc IgM, HBeAg, and anti-HBe. In accordance with the
positivity criteria established by this kit, the anti-HBs
positive samples had concentration of antibody higher
than 10 mlU/ml. In the present study, HBV infection was
defined as the presence of the serological marker anti-
HBc, associated or not with HBSAg or anti-HBs.

All participants were notified of the results by mail
and were provided with an interpretation of their sero-
logical markers. The dentists with HBsAg positive sero-
logical test werereferred for clinical evaluation.

Vaccination and vaccine response indices - All den-
tists that reported previous vaccination were considered
for the vaccination index analysis. The subjects that re-
ported previous vaccination and had no serological marker
for HBV infection were considered for the vaccine re-
sponse index analysis.

Viral DNA detection - The positive samples for
HBsAQ, aswell asthose positive for anti-HBc associated
or not with anti-HBs, were analyzed to detect viral DNA
by polymerase chain reaction (PCR). Theviral DNA was
extracted from serum and amplified as described previ-
ously by Niel et al. (1994). The oligonucleotides used as
primerswere: PS15CCATATTCTTGGGAACAAGA3 (nt
2826-2845), PS2 55GGTCCCCAGTCCTCGAGAAG3 (nt
124-143), X15ACCTCCTTTCCATGGCTGCT3' (nt 1363
1382), X25TAGGCAGAGGTGAAAAAGTT3 (nt 1818-
1837), CL5'CTGTGGAGTTACTCTCGTTTTTGC3' (nt
1935-1958), C25'CTAACATTGAGATTCCCGAGATTG3
(nt 2432-2458), S2 5GGGTTTAAATGTATACCCAAA
GA3' (nt 841-819), PS4 5’ACACTCATCCTCAGG
CCATGCAGTG3 (nt 3194-3218) (Nie eta. 1994, Gomeset
al. 1996). In the first round of amplification, the primer
pairs PS1-PS2, X1-X2, C1-C2, C1-PS2, PS1-S2 were used
toamplify fiveHBV fragments. The negative sampleswere
submitted to a second amplification (semi-nested PCR)
using primer pairs PS1-PS2 and PS4-S2 for products of
C1-PS2 and PS1-S2, respectively. The utilized PCR proce-
dureisableto detect 100 copies per genome (Gomes SA,
pers. commun.).

Satistical analysis - The data were analyzed using
the EPINFO 6.04 (Centers for Disease Control and Pre-
vention, Atlanta, GA, US, 1997) statistical software pack-
age. Chi-squaretest and Fisher’s exact test with 95% con-
fidenceinterval swere used when appropriate. Resultswere
considered significant when p value <0.05.

RESULTS

Among 474 dentists, 302 (63.7%) werefemaleand 172
(36.3%) weremale. Their ageranged from 21 to 69 years,
with amean age of 38.5+ 10.5 years. Morethan 50% of the
dentists were married (60.7%), had a professional spe-
cialty (57.4%), had up to 20 years of professional practice
(72.1%), and practiced in both private clinics and public
service (65.5%).

According to theresults of serological tests performed
on 474 dentists, 51 (10.8%) showed seropositivity for HBV
infection. Three subjects (0.6%) were HBsAg/anti-HBc/
anti-HBepositive, 43 (9.1%) were anti-HBc/anti-HBs posi-
tive, and five (1.1%) presented reactivity for only anti-
HBc (Tablel).

TABLE

Serological markersamong dentistsin Campo Grande,
Mato Grosso do Sul, Brazil, 2003/2004

Serologica markers Positive/Total %
Seropositivity for hepatitis B virus 51474 10.8
HBsAg/anti-HBc/anti-HBe 3/474 0.6
Anti-HBc 51474 11
Anti-HBc/anti-HBs 43/474 9.1
Seropositivity to vaccine
Anti-HBs alone 307/412 745

A significant association was observed between HBV
infection and older age (x%= 17.97; p = 0.00) and longer
duration of professional career (yearsof professiona prac-
tice (x?>= 12.65; p = 0.00). A higher frequency of HBV
infection was also found among dentists who informed
anirregular use of protective glasses (18.6 vs 9% p = 0.01)
and clothing (18.3 vs 8.9% p = 0.01), in comparison to
their counterparts.

HBV-DNA wasdetected in 9/51(17.6%) of HBV serop-
ositive samples. All HBsAg positive samples, 3/3 (100%),
werealso positivefor HBV-DNA inthefirst amplification
reaction. Moreover, HBV-DNA was detected in 1 (n = 5)
and 6 (n =43) of anti-HBc (sole marker) and anti-HBc/anti-
HBs positive samples, respectively. Five out of 48 samples
with anti-HBc, associated or not with anti-HBs, presented
positivity only inthe second amplification reaction (Table
).

Among the participants of thisstudy, 458/474 (96.6%)
reported vaccination against HBV. From these, 335/458
(73.1%) received the three recommended doses and only
26/458 (5.7%) reported a post-vaccination serological test
for anti-HBs. HBV vaccination was significantly lower
among dentistswho informed older age (91.5vs99.2%, p
= 0.00) and older duration of professional practice (91.7
vs99.4%, p=0.00).

Excluding 46 individualsthat presented any serologi-
cal marker for HBV infection from those 458 subjectswho
reported previous vaccination, 412 dentistswere analyzed
for the vaccine responseindex (Tablel). It was observed
that 307 (74.5%) subjects presented seropositivity for the
HBV vaccine; taking into consideration the three doses,
the index increased to 79.1%, which was significantly
higher than those who received one or two doses of the
vaccine (p = 0.04).

No significant difference in the vaccine response in-
dex was observed in relation to gender, vaccination sched-
ule, vaccine administration route, and vaccine site (p >
0.05). For dentistswho received the third dose of the vac-
cine one year before the participation in this study, the
vaccine response index was 95.7%, significantly higher
than those who completed the three-dose schedule in a
period longer than oneyear before (76%) (p = 0.00). Among
458 dentistswho reported previous vaccination, 105 sub-
jectswerenegativefor al serological markerstested. From
these, 97 (92.4%) received the last dose of the vaccinein
aperiod longer than one year before the participation in
this study.
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TABLE Il
Positivity for DNA hepatitis B virus among dentists in Campo Grande, Mato Grosso do Sul, Brazil, who presented
seropositivity for HBV, 2003/2004
Sample 1st amplification 2nd amplification
(serologica
markers)? PS1-PS2 X1-X2 C1-C2 C1-P3S2 PS1-S2 PS1-PS2 P4-32
1(HBsAQ) (+)
2(HBsAQ) (+) (+)
3(HBsAg) *) *)
4(anti-HBc) (+)
5(anti-HBc) (+) +)
6(anti-HBc) +)
7(anti-HBc) (+)
8(anti-HBc) )
9(anti-HBc) )

a: the samples 1-3 were HBsAg/anti-HBc/anti-HBe positive; the samples 5-9 were anti-HBc/anti-HBs positive.

DISCUSSION

The present study showed that seropositivity for HBV
infection among dentists (10.8%) from Campo Grande, MS,
was higher than that recorded among blood donors (9.4%)
in the same city (Aguiar et a. 2001). In dentistsfrom the
other regionsof Brazil, theinfection ratesranged from 10
t0 17.9% (Ozaki et a. 1998, Camilo 1998, Rodrigues2002).
On the other hand, it was observed 9% of seropositivity
for HBV infection among dentistsfrom the United States
(Cleveland 1996) and 7% among dentistsfrom Berlin, in
Germany (Ammon et a. 2000).

Studies carried out among dentistsin the pre-vaccina-
tion years showed 15% of seropositivity for HBV infec-
tioninthe United States (Gruninger et al. 1991) and 23.3to
31.2%inBrazil (Ottoni etal. 1995, Baldy 1995).

In this study, HBV seropositivity significantly in-
creased with age and duration of professional practice.
This is in accordance with other studies (Ottoni et al.
1995, Cleveland 1996, Camilo 1998, Rodrigues2002). Con-
sistent with previous findings (Ammon et a. 2000), our
findings highlight therole of protective glassesand cloth-
ing use as preventive measuresfor HBV infection among
dentists.

Among 51 HBV-seropositive dentists, 46 subjectsre-
ported previous HBV vaccination. Among these, 33 re-
ceived the three recommended doses. It was considered
that the infection had possibly occurred before the vacci-
nation; or, yet, that these professional swere non-respond-
ers to the vaccine and, in the susceptible condition, ran
the samerisk of acquiring infection asthe non-vaccinated
subjects.

The frequency of HBV-DNA in both anti-HBc/anti-
HBsand anti-HBc (sole marker) positive groupsisin ac-
cordancewiththeliterature (Gomeset al. 1996, Bréchot et
a. 2001, Minuk et al. 2005) and suggest that HBV infec-
tion might persist inindividualswith aserological profile
of resolved infection.

In the present study, themgjority of the dentists (96.6%)
reported HBV vaccination, although only 73.1% completed
the three-dose schedule. Neverthel ess, the percentage of
adhesion of these professionalsto HBV immunization is

considered higher than those observed in other studies
(Cleveland 1996, Camilo 1998, Ammon et al. 2000) as
among hedth-careworkers(HCWs) (Silvaet a. 2003, 2005).
In Brazil studies have shown vaccination indices similar
to those observed in the present study (Rodrigues 2002,
Martins & Barreto 2003). In spite of high compliance with
HBV vaccination, more efforts are necessary for dentists
to receive full-scheme (three vaccine doses).

HBV vaccination was lower among dentists who in-
formed older age and longer duration of professional prac-
tice, whichisin accordance with previous studies (Cleve-
land 1996, Camilo 1998, Rodrigues 2002, Martins& Barreto
2003).

In this study, among those with full-scheme vaccina-
tion, only 5.7% subjects reported the post-vaccination
test, which isin agreement with other studies (Cleveland
etal. 1994, Sorabjee & Garje 2004, Saffar et a. 2005, Oh et
a. 2005). These data suggest that dentists should be coun-
seled to detect anti-HBs one or two months after compl et-
ing the three-dose vaccination series.

Vaccine response was higher among subjects who
completed the three-dose schedule, in comparison with
those who only received one or two vaccine doses. Fur-
thermore, the frequency of vaccine response was signifi-
cantly lower among older subjects, in accordance with
other authors (Ferraz et al. 1992, Cleveland et al. 1994,
Cuevaset al. 1997, Averhoff et al. 1998, Arcaet al. 1998,
Silvaet al. 2005). Consistent with previousinvestigations
(Zumaeta et al. 1995, Prakash et al. 2000), differencesin
vaccine response were not observed regarding gender,
smoking status, vaccination schedule, vaccine adminis-
tration route, and vaccine site, although females and non-
smokers are more likely to demonstrate high vaccine re-
sponse (Cleveland et al. 1994, Averhoff et al. 1998).

After vaccination, agradual declinein anti-HBstiters
isfrequently found (Floreani et al. 2004). Corroborating
other studies (Ferraz et al. 1992, Oliveira1997, Cuevaset
al. 1997, Turchi et a. 1997, Arcaet a. 1998, Lopeset al.
2001), we observed that the vaccine response index was
significantly higher among dentistswho received thethird
dose up to one year before the interview, compared to
their counterparts.
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In our study, about one third of dentists were non-
respondersfor HBV immunization (whose susceptible sta-
tus was generally unknown). Therefore, these subjects
arestill under risk for HBV infection, especially duetothe
background prevalence reported in MS (Motta-Castro et
al. 2003, 2005). To effectively curb HBV infectioninthis
setting, prevention programs must be reinforced, and the
relevance of a complete vaccination schedule must be
underlined.
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