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ABSTRACT

Until 2005, Thailand has been considered an endemic area for chronic
hepatitis B virus (HBV) infection due to the >8% prevalence of hepatitis B surface
antigen (HBsAgQ). Despite implementation of universal infant hepatitis B vaccination
since 1992, mother-to-child transmission of HBV still occurs and remains the major
cause of chronic infection. Another concern is the emergence of lamivudine (3TC)
resistance HBV in HIV-HBV co-infected patients. Indeed, >200,000 HIV infected
patients have initiated HIV treatment, regardless of their HBV infection status, with a
combination of three antiretroviral drugs including 3TC. This antiviral drug also

possesses an activity against HBV which may fade in the long term due to
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the emergence of resistance mutations. This thesis includes 3 objectives: 1) identify
HBV mutants possibly associated with vaccine failure in infants born to HBsAg-
positive mothers, 2) evaluate the rate of occult HBV infection in pregnant women
with isolated anti-HBc antibody and the impact on perinatal transmission, 3) assess
the long term HBV response to 3TC and identify mutants associated with antiviral
treatment failure in patients co-infected with HIV.

In the first part, the prevalence of perinatal HBV transmission and
characterization of the HB variants in HBV-infected mother-child pairs were analyzed
in a large group of HIV-infected pregnant women who participated in 2 nationwide
perinatal HIV prevention trials. Among 3,349 HIV-infected pregnant women, 237
(7%) were found HBsAg positive. Eleven of 229 (5%) children born to HBsAg-
positive mothers were found HBsAg and/or HBV DNA-positive between 2—6 months
of age. Nine mother-child pairs had the complete series of samples available for HBV
genetic analysis. Seven point mutations in the “a” determinant were identified in 6
mother-child pairs. Based on direct sequencing and cloning analysis, 3 patterns of
transmission were observed: i) transmission of wild-type variants from mothers with
high HBV DNA level (>6.5 logi IU/mL), ii) transmission of minor variants from
mothers with high HBV DNA level and iii) transmission of variants already present
(>20% of viral population) in mothers.

In the second part, the risk factors associated with isolated anti-HBc and
occult HBV infection in a group of HIV-infected HBsSAg negative pregnant women
and the impact of occult HBV infection on perinatal transmission of HBV were
analyzed. AIll women were tested for anti-HBs and anti-HBc antibodies. Those with

isolated anti-HBc antibody were then tested for HBV DNA. Women with detectable
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HBV DNA (threshold: 15 IU/mL) were considered as having occult HBV infection.
Of 1,682 HBsAg negative women, 229 (14%) had isolated anti-HBc. Multivariate
analysis showed that low CD4 count, age over 35 years, birth in northern region of
Thailand and positive anti-HCV serology were independently associated with isolated
anti-HBc antibody. Occult HBV infection was identified in 24% (95%CI, 18-30) of
women with isolated anti-HBc and was inversely associated with HIV RNA levels.
Forty-four of 47 women with isolated anti-HBc and occult HBV infection had HBV
DNA below 100 IU/mL; whereas only 3 women had HBV DNA between 100 and
1,000 IU/mL. The sS1171+T118K+R160K mutation was identified in one woman
with occult HBV infection. None of these women transmitted HBV to their infants.

In the third part, the long-term effect of 3TC on HBV replication in 30
HIV/HBV co-infected patients receiving 3TC-based highly active antiretroviral
therapy (HAART) was evaluated. HBV DNA, HIV RNA, absolute CD4 and CD8 T-
cells counts, and liver enzymes were measured at baseline, 3 months, 12 months and
then every 6 months up to 5 years. Prior to 3TC-based HAART, median HBV DNA
level was 7.35 logie IU/mL (IQR: 5.55-8.07). At 12 months, 23 (67%) patients
achieved HBV DNA suppression (<2.18 logip 1U/mL): 100% of HBeAg-negative
patients and 47% of HBeAg-positive patients. Seventy-three percent of these patients
had HIV RNA <50 copies/mL. The cumulative rates of maintained HBV-DNA
suppression among the 23 patients who achieved HBV-DNA suppression were 91%,
87%, and 80% at 1, 2, and 4 years respectively. Of 17 patients who maintained HBV-
DNA suppression while still on 3TC, 4 (24%) lost HBsAg and 7 of 8 (88%) HBeAg-
positive patients lost HBeAg at their last visit (median duration, 59 months). HBV

breakthrough was observed only in HBeAg-positive patients and 6 of 7 patients



presenting HBV breakthrough had the rtM2041/VV mutations associated with 3TC
resistance along with rtL180M and/or rtV173L. These results suggested that long-
term suppression of HBV replication is an additional benefit provided by 3TC-
containing HAART for a significant number of HIV/HBV co-infected patients
particularly those with HBeAg negative.

In conclusion, HBV mutations that may influence the response to
vaccine/immunoglobulins and 3TC therapy were identified. This work provides
further insights on the emergence of HBV variants in the context of perinatal HBV
transmission and antiretroviral treatment of HIV-HBV-co-infected patients in
Thailand. This knowledge may be useful for researchers and public health specialists
to develop new strategies or interventions to decrease HBV burden in Thailand as

well as in other HBV highly endemic countries.
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