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Potent nucleos(t)ide analogs (NAs) with a high genetic bar-

rier, such as entecavir (ETV), tenofovir disoproxil fumarate (TDF), 

and tenofovir alafenamide fumarate, are strongly recommended 

as a front-line treatment for chronic hepatitis B (CHB) by current 

international practice guidelines.1-3 Among the potent NAs, there 

has been no detectable resistance to TDF after 6 years of therapy 

in CHB patients.4 However, clinical resistance to ETV has been 

reported in NA-naïve patients, although the incidence was as low 

as 1.2% at year 3.5 Since this study reported a low resistance rate 

for ETV, excluding the non-response groups at 48 and 96 weeks, 

the ETV-resistance rate might have been underestimated, as com-

pared with that seen in real-world clinical practice. 

Hepatitis B virus (HBV) exists in the form of quasispecies in 

patients with CHB.6 During ETV treatment in patients who expe-

rienced low-potency NAs, lamivudine (LAM)-resistant strains that 

might not be detected in a baseline mutation test if the proportion 

of LAM-resistant strains were relatively small could become the 

predominant strains because of positive selection by ETV, as they 

are less susceptible to ETV.7 According to the two-hit mechanism 

of ETV resistance, the positive selection of LAM-resistant strains 

by ETV acts like the first hit, and the second hit of an additional 

variant in these selected strains could easily lead to the develop-

ment of ETV resistance.8 Of course, there may be another pathway 

for the development of entecavir resistance besides this stepwise 

manner. A simultaneous genetic mutation against ETV can also 

occur without a predeveloped LAM resistance, although a require-

ment to simultaneously develop multiple resistances contributes to 

the high genetic barrier to ETV.9 However, the clinical character-

istics of patients with potential ETV resistance have not yet been 

completely elucidated in real-world practice.

In this issue of Clinical and Molecular Hepatology, a Korean 

real-world study by Kim et al. indicates that a higher viral load 6 

months after antiviral therapy and failure to achieve a complete 

virologic response (CVR) during treatment with ETV were inde-

pendently associated with ETV resistance.10 In this study, patients 

were excluded if they were confirmed to have any genotypic 

resistance to NAs at baseline. Eight (3.1%) out of 258 patients 
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developed a genotypic resistance to ETV during the follow-up 

period. Multivariate analyses showed a higher log10HBV DNA level 

at month 6 and failure to achieve a CVR (defined as undetectable 

serum HBV DNA by polymerase chain reaction [<116 copies/mL] 

6 months after the initiation of ETV 0.5 mg once daily therapy) 

were two independent risk factors of ETV resistance. These find-

ings indicate that a rapid (within 6 months after the initiation of 

ETV therapy) virologic response and CVR were critical predictors 

of successful antiviral treatment with ETV, including continuous 

antiviral efficacy and no subsequent virologic breakthrough or ge-

notypic resistance. The results of this study will help to determine 

which patients should be treated more carefully during ETV treat-

ment in daily clinical practice. 

Interestingly, previous NA exposure did not affect ETV resis-

tance in this study, a finding that conflicts with those of other pre-

vious studies.11,12 In a prior Korean study, even though NA-resis-

tance mutations before ETV treatment were not detected, the NA-

exposure group had an increased the risk of genotypic resistance 

to ETV and incidence of virologic breakthrough, as compared with 

the NA-naïve group.11 Regarding this difference from previous 

studies, Kim et al. speculated that some patients who had been 

exposed to NAs at their local clinic before the ETV treatment 

might have been included in the NA-naïve group and agreed that 

the NA exposure might still have been a more important factor for 

the development of the ETV resistance than the higher log10HBV 

DNA level at 6 months or failure to achieve a CVR. In addition, 

ETV monotherapy was reported to reduce serum HBV DNA levels 

by 6–7 log10 during the first year of treatment.13 Thus, the defini-

tion of CVR in this study might have been a composite surrogate 

marker influenced by the baseline HBV DNA level, as well as the 

efficacy of the ETV treatment. For example, patients with high 

baseline HBV DNA levels could fail to achieve a CVR even if the 

HBV were efficiently suppressed by ETV. Moreover, it might have 

been necessary to adjust the interaction between a CVR and HBV 

DNA levels at month 6 in the multivariable analysis. 

Until now, risk factors for developing ETV resistance were not 

fully elucidated. Therefore, there has been no consensus on at-

risk patients or the follow-up schedule for patients with CHB dur-

ing ETV treatment. The study results of Kim et al. provide some 

answers to this question. The most important adverse event of 

antiviral therapy is the emergence of drug resistance. Therefore, 

it is necessary for physicians to provide more careful follow-up of 

patients who were previously exposed to NA or have high base-

line HBV DNA levels with detectable HBV DNA after 6 months of 

ETV treatment.
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