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Abstract. Among nucleos(t)ide analogue therapies for 
hepatitis B virus (HBV) treatment, entecavir (ETV) and teno‑
fovir disoproxil fumarate (TDF)/tenofovir alafenamide are 
associated with the lowest rate of drug resistance. ETV is a 
drug requiring at least three substitutions in the reverse tran‑
scriptase (RT) domain to develop resistance, which is a rare 
occasion in treatment‑naïve patients. However, pre‑existing 
or acquired single mutations in the RT domain could lead 
to a virological breakthrough, after viral suppression. The 
present case report describes a 58‑year‑old female patient with 
hepatitis B virus (HBV) and high viral load who started HBV 
treatment with ETV. After 85 weeks of treatment, HBV‑DNA 
declined to 0 IU/ml and remained undetectable for 3 years. 
However, after that period of time, the HBV‑DNA rebounded, 
followed by the rise of liver enzymes (aspartate aminotrans‑
ferase and alanine transaminase). Only the substitution M204I 
was detected in the HBV polymerase region. The patient was 
then switched to TDF treatment, achieving normalization of 
the liver enzymes and a decline in HBV‑DNA levels. The 
present case report suggests that nucleoside‑naïve patients 
should be cautiously monitored for resistance, even more than 
biochemically (transaminases, bilirubin) and virologically 
(HBV‑DNA), even if complete HBV suppression is achieved.

Introduction

At present, it is estimated that 240 million people globally 
are chronically infected with hepatitis B virus (HBV) (1,2). In 
addition, patients with chronic HBV infection are at increased 
risk of developing a progressive liver disease, including 
fibrosis, cirrhosis or hepatocellular carcinoma (HCC) (3).

Antiviral therapies are used for prevention of clinical and 
histological progression of the disease, which is achieved 
through long‑term suppression of HBV replication. Among 
these therapies, the nucleos(t)ide analogues (NAs) are the treat‑
ment of choice (3). However, the efficacy of antiviral therapy for 
chronic hepatitis B virus (HBV) is impaired by emerging viral 
resistance (4,5). The selection of antiviral‑resistant mutations 
depends on viral factors, such as the lack of a proofreading 
mechanisms during reverse transcription, which creates a 
large pool of HBV quasispecies that are better able to replicate 
due to their increased resistance levels (6,7). In addition, the 
available replication space in either the cytoplasm or nucleus, 
and the structural flexibility of viral enzymes, alongside host 
and drug factors including pretreatment serum HBV‑DNA 
level, quickness of viral suppression, duration of treatment, 
compliance and prior exposure to NA therapies, are other 
major factors involved in the development of resistance (6,7).

Among the approved NA therapies for HBV, lamivudine 
(LVD), adefovir‑dipivoxil and telbivudine (LdT) are associ‑
ated with the highest rate of drug resistance in NA‑naïve 
patients, as these offer a lower barrier to resistance exerting 
modest antiviral activity that incompletely suppresses viral 
replication providing the greatest opportunity for selecting 
drug‑resistant virus, whereas entecavir (ETV) and tenofovir 
(either TAF or TDF) are associated with the lowest rate of 
drug resistance  (5,6). Resistance to nucleoside/nucleotide 
antivirals arises through specific mutations in the HBV poly‑
merase (pol) reverse transcriptase (RT) domain (5). The first 
cases of ETV resistance (ETVr) were observed in patients 
receiving ETV after failure of LVD. In fact, resistance to ETV 
appears to occur through a two‑hit mechanism with primary 
LVD resistance (LVDr) substitutions (M204V/I with/without 
rtL180M) followed by amino acid substitutions at the rtI169, 
rtT184, rtS202 or rtM250 sites (5,6).
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The requirement for three substitutions for ETVr, combined 
with the potent suppression of HBV replication, results in a 
high genetic barrier (due to a complete suppression of viral 
replication) to ETV virological breakthrough in patients 
infected with wild‑type virus (8,9). Hence, ETV is a potent 
NA against HBV, and emergence of drug resistance is rare 
in NA‑naïve patients (10‑12). However, cases of ETVr, which 
developed in nucleoside‑naïve patients, have been described 
in the literature (5,8,11‑13). The present report describes a 
NA‑naïve patient with chronic HBV, who experienced ETVr 
and viral rebound during ETV treatment, when there was only 
one mutation present in the RT domain.

Case report

A 58‑year‑old Italian female patient underwent a check‑up in 
January 2014 and was found to be seropositive for hepatitis B 
virus surface antigen (HBsAg) with elevated liver enzymes 
(glutamic oxaloacetic transaminase, 100 IU/ml (Normal level 
15‑45  IU/ml); glutamic pyruvic transaminase, 180  IU/ml 
(normal level 15‑45 IU/ml)). HBeAb was positive and serum 
HBV‑DNA was 2.7x107  IU/ml (measured by reverse tran‑
scription‑PCR; normal level, 0 IT/ml). Additional baseline 
characteristics of the patient are presented in Table I.

Liver ultrasound revealed hepatomegaly with steatosis 
pattern, and liver elastography showed a stiffness of 
23.4 kPa (14) (normal value <5 kPa). However, there were 
no focal lesions. The patient refused to undergo liver biopsy; 
therefore, only clinical diagnosis of compensated cirrhosis was 
performed. The patient had a history of diabetes, hypertension, 
hypercholesterolemia and depressive disorder, and he was 
treated with amlodipine, bisoprolol, simvastatin, reboxetine, 
quinapril, metformin and insulin. During this period of treat‑
ments, the patient had not been diagnosed with HBV and was 
naïve to antiHBV drugs. The patient had undergone cholecys‑
tectomy 10 years prior to treat lithiasis. In addition, the patient 
had no history of alcohol consumption, smoking, drug abuse 
or blood transfusions, nor did they have unprotected sex or sex 
with multiple partners. Family history was unremarkable and 
no relatives had been found to be positive for HBV.

At that time of HBV diagnosis, treatment with ETV 
started at 0.5 mg/day; drug‑drug interactions were negative 
(confirmed by Hepatic Drug Interactions Checker; University 
of Liverpool, Liverpool, UK; https://www.hep‑druginterac‑
tions.org). After the start of ETV, serum HBV‑DNA levels 
declined to a nadir point of 0 IU/ml at week 85 of ETV treat‑
ment. HBV‑DNA remained undetectable for 3 years. However, 
from September 2018 (week 228), serum HBV‑DNA started 
to rebound up to 52,500 IU/ml in September 2019 (week 288) 
(Fig. 1). At the first stages (week 228) of this rebound, liver 
enzymes were normal, but gradually started to increase along 
with HBV‑DNA (Fig. 1). Other blood values (full blood count, 
renal function and coagulation) were normal and the patient 
denied any relevant symptoms, except for asthenia. Furthermore, 
the patient guaranteed complete therapeutic adherence and 
strongly denied the use of other non‑prescribed medications. 
Ultrasonography analysis did not reveal focal lesions.

Amplification of the HBV pol region was performed for 
the analysis of HBV drug resistance (Sanger sequencing). 
ETVr‑related substitution M204I was detected, but no other 

mutations were identified (Table II). The patient discontinued 
ETV therapy at week 296, and then received 245 mg/day of 
tenofovir disoproxil fumarate (TDF). Afterwards, HBV‑DNA 

Table I. Baseline characteristics of the female patient diag‑
nosed with hepatitis B virus in the present case report.

Baseline characteristic	 Normal range	 Patient value

Fasting blood glucose, mg/dl	 70‑99	 105
Creatinine, mg/dl	 0.8‑1.3	 0.8
AST, IU/ml	 <40	 100
ALT, IU/ml	 <40	 180
GGT, UI/l	 6‑29	 78
Bilirubin total, mg/dl	 0.3‑1	 0.4
Bilirubin direct, mg/dl	 0.1‑0.3	 0.2
Albumin, g/dl	 3.5‑5	 4.37
Hb, g/dl	 12‑16	 14.5
RBC, x106 cells/mm3	 4.10‑5.10	 4.56
WBC, x103 cells/mm3	 4.5‑11	 5.2
PLT, x103 cells/mm3	 150‑450	 150
INR	 0.8‑1.2	 1
Prothrombin time, %	 80‑100	 96
AFP, IU/ml	 <7	 4.2
HBsAg	 Negative	 Positive
HBsAb	 Negative	 Negative
HBeAg	 Negative	 Negative
HBeAb	 Negative	 Positive
HBcAb	 Negative	 Positive
HCVAb	 Negative	 Negative
HIVAb	 Negative	 Negative
Anti‑Δ	 Negative	 Negative 

AST, aspartate aminotransferase; ALT, alanine transaminase; GGT, 
λ‑glutamyl transferase; Hc, hemoglobin; RBC, red blood cells; 
WBC, white blood cells; PLT, platelets; AFP, α‑fetoprotein; HBsAb, 
hepatitis B virus surface antigen; HBeAg, hepatitis B virus envelope 
antigen; HBcAb, hepatitis  B virus core antigen; HIVAb, Human 
Immunodeficiency Virus antibodies; NA, not applicable.

Figure 1. HBV‑DNA and ALT levels trend during entecavir therapy. HBV, 
hepatitis B virus; ALT, alanine transaminase.
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levels dropped to 15,000 IU/ml in December 2019 and liver 
enzymes were normalized. The patient is currently continuing 
a 3‑month follow‑up.

Methods. All data were collected from patient's clinical records, 
after informed consent. Biochemical and virological data were 
collected from blood venipuncture in the contest of routine 
blood sampling for clinical monitoring of patients treated with 
anti‑HBV antivirals, as suggested by guidelines (3). Sanger 
sequencing (performed by Abbott HBV Sequencing assay) 
targets the polymerase (pol) region of the HBV viral genome 
and detects both HBV genotype and drug resistance.

Discussion

The treatment of chronic HBV infection has been markedly 
improved in the last decade, primarily due to the availability of 
oral NA antiviral agents, such as LdT, adefovir, LVD, ETV and 
tenofovir (15). The latest European Association for the Study 
of the Liver guidelines (2017) recommend the use of TDF (or 
the new formulation tenofovir alafenamide) or ETV in mono‑
therapy as first line therapy, due to their current lack of HBV 
resistance (3). These agents are very efficient at inhibiting viral 
replication and are well tolerated by patients, appearing to be 
safe with no relevant or acute side effects, to the best of our 
knowledge and experience (3).

The major limitation of long‑term antiviral therapy for chronic 
HBV is the development of drug resistance, shown initially 
as an increase in HBV‑DNA level (virological breakthrough) 

and then as an increase of liver enzymes (biochemical break‑
through) (16). The mutations conferring resistance to NA can 
be classified as either single‑base or multi‑base mutations (17). 
To date, TDF is the only oral antiviral with no evidence of geno‑
typical resistance development during monotherapy treatment 
in chronic HBV‑naïve patients for up to 8 years (17), and with 
no detectable resistance mutations in treatment‑experienced 
patients (15).

The substitution rtM204V/I in the tyrosine/methio‑
nine/aspartate/aspartate (YMDD) motif of the pol gene 
domain in HBV‑DNA is the most common mutation linked to 
LVD resistance (18), which was observed at a rate of 14‑32% 
after 1 year, and 60‑70% after 5 years of LVD treatment (6). 
In patients infected with LVDr virus, the barrier to ETV is 
decreased as the virus already contains two of the three substi‑
tutions conferring resistance to ETV. These LVDr substitutions 
result in an 8‑fold reduction in HBV susceptibility to ETV (6). 
Furthermore, data in the literature (18‑22) show that, among 
primary drug resistance mutations, M204I/V is the most 
frequently encountered in treatment‑naïve patients (23). In 
fact, a systematic review by Zhang et al (24) revealed that the 
global incidence of rtM204I/V/S is 4.85%.

Although the association between pre‑existing RT 
mutations and advanced liver diseases has not been fully 
investigated, several types of HBV mutations in RT have 
previously been reported to be associated with the progres‑
sion of liver diseases, such as cirrhosis and HCC (23). For 
example, Kim et al (25), by comparing frequencies and types 
of pre‑existing RT mutations in treatment‑naïve patients, 
found a significantly higher rate of RT mutations in patients 
with HCC compared with patients with chronic hepatitis, and 
also identified three mutations that induced NA resistance 
(rtL80I, rtN139K/T/H and rtM204I/V) and were significantly 
associated with the progression of HCC.

Genotype C infection, HBeAg‑negative status, and low 
viral loads are significantly associated with higher frequencies 
and prevalence rates of pre‑existing HBV RT mutations (23). 
Higher frequencies of pre‑existing RT mutations were also 
generally associated, in addition to worse drug treatment 
outcomes, with liver disease progression, including HCC and 
cirrhosis. There were 8 mutations in the RT region, rtL80I, 
rtD134N, rtN139K/T/H, rtY141F, rtM204I/V, rtF221Y, 
rtI224V and rtM309K that were significantly associated with 
the progression of HCC in treatment‑naïve patients (23).

In the present case report, despite the presence of only one 
RT substitution (rtM204I), the case showed both genotypical 
and clinical resistance to ETV, requiring a therapeutic switch 
to a higher barrier treatment, such as TDF. Analysis of HBV 
resistance was not performed prior to treatment in the present 
case, and thus, whether the baseline rtM204I substitution was 
present before the treatment is not known.

To the best of our knowledge, the present report is 
one of very few that describe emerging resistance to ETV 
in a NA‑naïve patient after complete viral suppression. 
Furthermore, the presence of only the M204I substitution 
makes this case uncommon and unique. Despite the low rate 
of viral mutations during ETV treatment, NA‑naïve patients 
should be cautiously monitored, even more so than biochemi‑
cally (GOT and GPT) and virologically (HBV‑DNA), for 
resistance even when complete HBV suppression is achieved.

Table II. Mutations assessed in the hepatitis  B virus poly‑
merase region of reverse transcriptase by Sanger sequencing 
(performed by Abbott Hepatitis B virus Sequencing assay).

Mutation site	 Mutation status

  80	 Absent
  84	 Absent
  85	 Absent
169	 Absent
173	 Absent
180	 Absent
181	 Absent
184	 Absent
194	 Absent
202	 Absent
204	 Present 
	 (substitution M204I)
214	 Absent
215	 Absent
217	 Absent
219	 Absent
221	 Absent
233	 Absent
236	 Absent
250	 Absent
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