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The reverse transcriptase V207I mutation within the hepatitis B virus (HBV) polymerase is associated with
resistance to lamivudine in vitro. The prevalence of this mutation in treatment-naı̈ve patients was 1% (1/96).
A follow-up of the patient carrying this mutation prior to treatment revealed no loss of sensitivity of HBV to
lamivudine in vivo.

Treatment of chronic hepatitis B with lamivudine (3TC)
leads to a substantial proportion of resistant hepatitis B virus
(HBV) (3). Resistance-associated mutations outside the active
site of the HBV polymerase (YMDD motif) include amino
acid exchanges at the reverse transcriptase codon L180M
(rtL180M) or the rtV207I codon (4, 7, 10). The 50% inhibitory
concentration for HBV carrying the rtV207I mutation is 20 nM
of 3TC, leading to a 3.6-fold resistance in vitro (4, 10). How-
ever, the relevance of this amino acid exchange to the resis-
tance of HBV to 3TC in vivo is completely unknown.

We investigated 96 consecutive, chronic HBV carriers. HBV
polymerase sequences were analyzed at baseline (n � 96), after
1 year (n � 96), and after 2 years of 3TC treatment (n � 92).
Fifty patients carried HBV genotype A, and 46 were infected
with HBV genotype D. The case patient was an immunocom-
petent male who was 19 years old at initiation of 3TC treat-
ment. He carried HBV genotype A and was coinfected with
hepatitis C virus (HCV) genotype 1a but tested negative for
human immunodeficiency virus. The patient had received peg-
ylated alpha interferon (pegIFN-�; 80 �g per week) and riba-
virin (600 mg per day) 12 months prior to 3TC treatment due
to his HCV infection without any effect on HBV DNA levels,
concentration of serum hepatitis B surface antigen, or the
status of hepatitis Be (HBe) antigen. He had never received
3TC or famciclovir before. At baseline of 3TC treatment (100
mg daily), his viral load was log10 8.3 HBV DNA copies/ml,
while the HCV RNA level was below the detection limit of the
PCR assay (lower log10 2 HCV RNA copies/ml). The HBe
antigen test was positive, and the alanine aminotransferase
(ALT) value at baseline was 20 U/ml (the normal value is
below 22 U/ml).

Serum hepatitis surface antigen and HBe antigen levels were
determined by enzyme-linked immunosorbent assay (Abbott,

Wiesbaden, Germany). HBV copy numbers were quantified by
real-time PCR (LightCycler-DNA Master SYBR Green; Roche
Diagnostics, Basel, Switzerland) as described previously (8).
Genotypic HBV resistance was analyzed by sequencing the
HBV polymerase from codons rt103 to rt244 (1). Viral popu-
lation kinetics were investigated by cloning amplicons of the
HBV polymerase into Escherichia coli (TOPO-TA cloning sys-
tem; Invitrogen, Karlsruhe, Germany). Fifteen clones were
sequenced from each sample as described previously (11).

The prevalence of the rtV207I mutation in treatment-naı̈ve
patients was 1% (1/96). This patient was the case reported in
this article. One additional patient carried wild-type HBV at
baseline, but the rtV207I mutation emerged at month 24 of
treatment in combination with the rtL180M and rtM204V ex-
changes. Therefore, the incidence of the rtV207I exchange was
0% (0/95) after 1 year and 1% (1/91) after 2 years of 3TC
treatment (Table 1). In comparison, cumulative incidence rates
were significantly higher for the rtL180M, rtM204I, and
rtM204V mutations (Table 1).

In the case patient, HBV population analysis showed a 100%
rtV207I mutant virus at commencement of pegIFN-�–ribavirin
treatment (Fig. 1). During this period of HCV-directed ther-
apy, the concentration of HBV DNA increased from log10 4.8
to log10 8.3 HBV copies/ml after 12 months. At this time point,
the HBV population consisted of 50% wild-type and 50%
rtV207I mutant HBV. 3TC was added to pegIFN-�–ribavirin,
resulting in a rapid decrease of HBV DNA to an undetectable
HBV load. pegIFN-�–ribavirin was discontinued 1 month after
initiation of 3TC therapy. The ALT concentration showed a
self-limiting, short flair at month 3 of 3TC treatment. HBV
DNA became detectable at months 6 and 9 (Fig. 1). Population
analysis revealed a 100% rtV207I mutant HBV at month 6.
From month 12 to month 27, HBV DNA was always below the
detection limit of the PCR. HBe antigen was undetectable
from month 12 on (Fig. 1), and anti-HBe antibodies devel-
oped.

Apart from the rtV207I exchange, we found exclusively wild-
type polymerase sequences in all clones derived from samples
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drawn at months �12, 0, and 6 of 3TC treatment, particularly
within the YMDD motif (Fig. 1).

The patient had undetectable HCV RNA beginning at
month 6 after initiation of pegIFN-�–ribavirin treatment and
to 26 months after discontinuation. His ALT values were al-
ways in the normal range, apart from a short flair at month 3
of 3TC treatment.

The results of this study show that the rtV207I mutation is a

very rare amino acid exchange and may represent a natural
polymorphism. Without the selection pressure of antiviral
treatment, the presence of a single rtV207I exchange led to
suppression of wild-type HBV and predominance of the mu-
tant strain. Therefore, the rtV207I mutant appears to be su-
perior to wild-type HBV, possibly due to increased replication
competence in vivo. As the mutation is very rare in chronic
HBV carriers, however, this phenomenon cannot be general-
ized to all patients. We speculate that the mutant virus may
have had an advantage over wild-type HBV because of inhib-
itory effects induced by HCV on HBV wild-type replication (2,
9).

After initiation of 3TC treatment, the rtV207I mutant was
sensitive to this drug. This implies that the rtV207I exchange
did not confer primary resistance of HBV to 3TC and that a
single rtV207I mutation should not lead to exclusion of 3TC
as an option for treatment of chronic hepatitis B. Our data
also suggest that the rtV207I exchange has compensatory
functions in vivo due to the finding that the rtV207I mutation
was coselected in one patient in combination with the
rtL180M/rtM204V resistance pattern. Characterization of the
rtV207I mutation by transfection experiments showed a resto-
ration of viral replication fitness in 3TC-resistant HBV exhib-
iting YMDD mutations (4). Hence, both the in vitro and our in

FIG. 1. Course of HBV DNA and ALT values for a patient with an rtV207I mutation at baseline of 3TC treatment. The proportions of
wild-type and mutant HBV are depicted for specific time points. RBV, ribavirin; wt, wild-type HBV.

TABLE 1. Prevalence at baseline and incidence of resistance-
associated mutations within the HBV polymerase during 3TC

treatment as determined by direct sequencing of PCR products

Mutation within HBV
polymerase (rt)

Cumulative incidence rate during 3TC treatment
(%) [no. with HBV genotype A/no. with HBV

genotype D]

At baseline
(n � 96)

After 1 yr
(n � 96)

After 2 yr
(n � 92)

L180M 0 (0) 10 (10) [8/2] 26 (28) [19/7]
M204I (YIDD) 0 (0) 5 (5) [2/3] 15 (16) [5/10]
M204V (YVDD) 0 (0) 14 (14) [14/0] 26 (28) [21/5]
V207I 1 (1)a 0 (0)b 1 (1) [1/0]

a This patient (case patient) carried HBV genotype A.
b The patient with an rtV207I mutation at baseline (case patient) was ex-

cluded.
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vivo results corroborate the compensatory function of the
rtV207I mutation. We cannot assess the in vivo relevance of
the rtV207I mutation to the efficacy of famciclovir, because the
case patient did not receive this drug during treatment.

It has been described that the overall prevalence of resis-
tance-associated mutations in treatment-naı̈ve, chronic HBV
carriers ranges from 3.8% in Spain (6) to 28% in an Asian
cohort (5). The results of our study clearly demonstrate that
the impact of these naturally occurring HBV mutants on the
outcome of antiviral treatment needs to be investigated in
further clinical studies.
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L. Fischer, M. Schröter, R. Laufs, and H. H. Feucht. 2004. Viral features of
lamivudine resistant hepatitis B virus genotypes A and D. Hepatology 39:
42–50.

VOL. 43, 2005 NOTES 2505


