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With the use of PCR, we searched for hepatitis B virus (HBV) DNA in serum samples from 415 HBsAg-
negative, anti-HBc-positive patients: 150 were blood donors, 106 had only hepatitis C virus (HCV) infection,
and 159 had human immunodeficiency virus (HIV) infection (of which 88 were HCV positive and 71 were HCV
negative). HBV DNA was detected in 4% of blood donors, 3.4% of HIV- and HCV-positive patients, and 24% of

HCV-positive patients.

Until recently, it has been considered that clearance of hep-
atitis B virus surface antigen (HBsAg) from the serum nor-
mally indicates resolution of biochemical and histological hep-
atitis in patients with chronic hepatitis B virus (HBV) infection
(15). Ten to twenty percent of all individuals with HBV have
antibodies to the HBV core antigen (anti-HBc) as the only
marker of this infection (7). Since the development of PCR, it
has become possible to detect HBV DNA in the sera of about
10% of patients that are HBsAg negative and anti-HBc posi-
tive (7). The HBV infections in patients who lack detectable
HBsAg are called occult infections (3), and the serum HBV
DNA levels are usually less than 10* copies/ml (9). Low levels
of HBV DNA have also been identified in the sera of patients
with chronic hepatitis C virus (HCV) infection with undetect-
able serum HBsAg levels (2, 3, 6, 9, 16) and in the sera of
patients coinfected with human immunodeficiency virus (HIV)
(7, 8).

Recently we analyzed the prevalence of occult HBV infec-
tion in the sera of 415 individuals from the city of Campinas in
southeastern Brazil. All the patients were negative for HBsAg
and positive for anti-HBc (Hepanostika anti-HBc Uniform;
Organon Teknika, Boxtel, The Netherlands) and were tested
for anti-HBs (AUSAB, MEIA; Abbott Laboratories, North
Chicago, Ill.), anti-HCV (anti-HCV assay version 3.0; Abbott
Murex, Dartford, United Kingdom), and anti-HIV (anti-HIV
1.2.0 assay; Abbott Murex). In group 1 (G1), there were 150
blood donors negative for anti-HCV and anti-HIV. In group 2
(G2), there were 106 patients with chronic HCV infection
(anti-HCV positive and HCV RNA positive). All these pa-
tients were anti-HIV negative. Group 3 (G3) was constituted
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of 159 patients with HIV infection (anti-HIV positive and HIV
RNA positive). Among them, 88 were HCV positive and 71
were HCV negative. A total of 81 of 159 patients were taking
lamivudine at the time the samples used to detect HBV DNA
were obtained.

The nested-PCR method for detection of HBV DNA was
performed essentially as described by Kaneko et al. (13). Serial
dilutions were made in an HBsAg low-titer performance panel
(PHA 105; Boston Biomedica, Inc., Boston, Mass.), which
made it possible to establish a limit of detection by PCR of 107
copies/ml. Samples considered positive by “in-house” PCR
were subjected to a commercial test for HBV DNA (HBV
Monitor; Roche) with a lower detection limit of 1,000 copies/
ml. Fisher’s exact test and the chi-square test, when applicable,
were used for comparing proportions (1). All the P values were
two-tailed, and a P value of <0.05 was considered significant.

HBV DNA was detected in 8.2% of HIV-negative patients
(Table 1) and in 5% of HIV-positive patients (Table 2) (P =
0.2179). Among HCV-positive, HIV-negative patients, 14.2%
were HBV DNA positive, which was significantly more than
the percentage (4%) of HBV DNA-positive blood donors (P =
0.0036). In G2, 24% of anti-HBc-positive, anti-HBs-negative
patients were HBV DNA positive, while among anti-HBs-pos-
itive patients, 5.4% were HBV DNA positive (P = 0.0102). In
G3, among HCV-negative patients, 7% were HBV DNA pos-
itive, and among HCV-positive patients, 3.4% were HBV
DNA positive (P > 0.99). All samples positive for HBV DNA
by in-house PCR were negative for HBV DNA when assayed
with an automatic commercial test. Among the 81 HIV-posi-
tive patients who were taking lamivudine, four (4.9%) were
HBV DNA positive, compared to four (5.1%) HBV DNA-
positive patients among the 78 that were not receiving lamivu-
dine (P > 0.7580).

Among the HIV-negative patients and blood donors, we
found that sera from 8.2% were HBV DNA positive; that
percentage is higher than, but not significantly different from,
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TABLE 1. HBV DNA in sera of HBsAg-negative, anti-HBc-positive, HCV-negative blood donors and HBsAg-negative, anti-HBc-positive,
HCV-positive patients uninfected with HIV

No. (%) positive

No. (%) negative

Patient status for HBV DNA for HBV DNA TOTAL (%)
HCYV negative, anti-HBc positive, anti-HBs negative 6 (6) 94 (94) 100 (100)
HCYV negative, anti-HBc positive, anti-HBs positive 50 (100) 50 (100)
Total (G1)* 6(4) 144 (96) 150 (100)
HCYV positive, anti-HBc positive, anti-HBs negative 12 (24) 38 (76) 50 (100)
HCYV positive, anti-HBc positive, anti-HBs positive 3(5.4) 53 (94.6) 56 (100)
Total (G2)° 15 (14.2) 91 (85.8) 106 (100)
Total® 21(8.2) 235 (91.8) 256 (100)

¢ P = 0.1790 for comparison of patients in G1.
b P = 0.0102 for comparison of patients in G2.
¢ P = 0.0036 for comparison of patients in G1 and G2.

that of HIV-positive patients noted to be HBV DNA positive
(5%). A factor that could be associated with a relatively low
positivity for HBV DNA among our HIV-positive patients is
therapy with lamivudine, which by acting indirectly on HBV
could decrease the frequency of occult infection. However,
there was no significant difference in the frequencies of posi-
tivity for HBV DNA among patients who were taking lamivu-
dine and patients who were not using this drug.

Recently, with serum samples of 240 HIV-infected patients
enrolled in a nationally distributed study cohort, the preva-
lence of both active HBV infection and occult HBV infection
was investigated. HBV infection with active viremia is more
prevalent in HIV patients than in the general population, and
the prevalence of anti-HBc alone is lower (15.8%) than the one
seen in European cohorts. Only 2.6% of the U.S. subjects with
anti-HBc alone were HBV DNA positive (K. E. Sherman, N.
Shire, S. Rouster, and N. Rajicic, Program Abstr. 10th Conf.
Retrovir. Opportunistic Infect., abstr. 820, 2003). This percent-
age of subjects with occult HBV infection is lower than that
observed among our HIV-positive patients. It is possible that
the immunodeficiency observed in HIV-positive patients may
accelerate the HBV replication, increasing the viremia and
facilitating the detection of HBsAg by serological tests.

The percentage of blood donors positive for HBV DNA

(4%) was similar to the percentages of HBV DNA-positive
Swiss and German blood donors (3.9 to 7.4%) observed in
previous studies (7, 11, 14). This detection rate, however, rises
to more than 30% when HBV DNA is researched in diagnostic
settings (7, 12), as observed with the detection of HBV occult
infection in 14.2% of our HCV-positive patients. The preva-
lence of anti-HBc in patients with chronic HCV infection
ranges from 50 to 55%, and using PCR amplification to detect
the HBV DNA is possible in about 46% of patients with
anti-HBc alone (9). Studies on HBV and HCV coinfection
revealed a mutual viral interference between HBV and HCV
(9), with some reports suggesting that HCV possesses the
strongest suppressing effect (4, 5, 6, 10).

The main characteristic of occult infection is the low level of
HBYV DNA detected in the blood and in the liver tissue (2, 9,
10). This characteristic was also observed in our patients with
or without infection by HIV. We utilized a highly sensitive
in-house PCR test with a lower detection limit of 100 copies/
ml. The positive samples were tested afterwards with a com-
mercial test that had a lower detection limit of 1,000 copies/ml,
and all were negative. Thus, our HBV DNA-positive patients
had more than 100 and less than 1,000 copies/ml, which con-
firms the low levels of HBV DNA generally present in the sera
of patients with occult HBV infection.

TABLE 2. HBV DNA in sera of HBsAg-negative, anti-HBc-positive patients infected with HIV

No. (%) positive

No. (%) negative

Patients status for HBV DNA for HBV DNA TOTAL (%)
HCYV negative, anti-HBc positive, anti-HBs negative 1(6.7) 14 (93.3) 15 (100)
HCYV negative, anti-HBc positive, anti-HBs positive 4(7.1) 52(92.9) 56 (100)
Subtotal® 5(7) 66 (93) 71 (100)
HCYV negative, anti-HBc positive, anti-HBs negative 1(3.3) 29 (96.7) 30 (100)
HCYV negative, anti-HBc positive, anti-HBs positive 2(3.5) 56 (96.5) 58 (100)
Subtotal” 3(34) 85 (96.6) 88 (100)
G3 total® 8(5) 151 (95) 159 (100)

“P > 0.99 for comparison of HCV-negative patients.
b P > 0.99 for comparison of HCV-positive patients.
¢ P = 0.4683 for comparison of HCV-negative and HCV-positive patients.
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The rate of HBV occult infection was higher in HCV-in-
fected patients who were HIV negative. In HIV-positive pa-
tients, the rate of HBV occult infection was lower than that
observed in HIV-negative patients and apparently was not
affected by lamivudine therapy. Viral coinfections, with their
complex and unknown interactions, need to be fully investi-
gated in order to be completely understood.
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