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Abstract

Background and Aims: With an increasing understanding 
of hepatitis B, the antiviral indications have been broadening 
gradually. To evaluate the effectiveness of tenofovir alafena-
mide (TAF) in chronic hepatitis B (CHB) patients with normal 
alanine aminotransferase (ALT) and detectable hepatitis B 
virus (HBV) DNA, those who are ineligible for broader anti-
viral criteria from the Chinese CHB prevention guide (2019). 
Methods: A total of 117 patients were recruited and their 
data were collected from paper or electronic medical records. 
HBV DNA and liver function were measured at baseline and 
throughout the 24-week follow-up. The effectiveness end-
point was complete virological response. The safety endpoint 
was the first occurrence of any clinical adverse event during 
the treatment. Results: Among the 117 patients, 45 had 
normal ALT as well as detectable HBV DNA and they were 
not recommended for antiviral therapy according to Chinese 
Guidelines (2019). After TAF antiviral therapy, the rates of 
patients who achieved HBV DNA <20 IU/mL at 4, 12 and 24 
weeks were 77.1%, 96.7% and 96.8% respectively. Among 
them, the undetectable rates of HBV DNA in patients with 
low baseline viral load at 4, 12 and 24 weeks were 92.3%, 
100% and 100%, while the rates of those with high baseline 
viral load were 68.2%, 94.1% and 94.4%. Compared with 
71.4%, 94.4% and 94.7% in the high baseline group, the 
undetectable rates of HBV DNA at 4, 12 and 24 weeks in the 
low baseline liver stiffness group were 85.7%, 100% and 
100%. There was no statistical significance among the above 
groups. Conclusions: CHB patients who had normal ALT and 
detectable HBV DNA and did not meet “CHB prevention guide 
(2019)”, could achieve complete virological response in 24 

weeks after antiviral treatment by TAF.
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Introduction

Approximately 2 billion people worldwide are infected with 
hepatitis B virus (HBV), in which 257 million people suf-
fer from chronic hepatitis B (CHB) according to the World 
Health Organization.1 In China, the reported prevalence 
of HBV surface antigen (HBsAg) in the general population 
ranged from 5-6%,2 and there are 20 to 30 million cases of 
CHB.2 The interim report of China Primary Hepatocellular 
Carcinoma Clinical Registration Survey (commonly known 
as CLCS) shows that the HBV infection rate among patients 
with liver cancer is as high as 92.05%.3 Considering the 
situation where China has the largest population and heavi-
est disease burden in the world, the threat of hepatitis B is 
expected to remain a huge challenge for the next 10 years.4 
In 2019, the Chinese Society of Hepatology updated its CHB 
prevention and treatment guidelines and broadened anti-
viral therapy indication, in which a portion of patients with 
normal alanine aminotransferase (ALT; ≤40 U/L) and some 
risk factors or complications are recommended to receive 
antiviral therapy.5 But, is this sufficient enough? Do we still 
leave out some patients that should be treated? Can CHB 
patients with normal ALT benefit from universal antiviral 
treatment?

When it comes to whether to initiate antiviral treatment 
for CHB patients with normal ALT, there is no unified con-
sensus by the major association CHB guidelines currently. 
The guidelines of the Asia-Pacific Society of Hepatology 
(2015)6 and the America Society of Hepatology (2018)7 
did not recommend antiviral treatment for these patients, 
without the evidence of liver biopsy. However, there existed 
some different viewpoints from the guidelines of European 
Society of Hepatology (2017)8 as well as that of Chinese 
Society of Hepatology (2019).5 Based on these two guide-
lines, experts argued that patients with a family history of 
HBV-related liver cirrhosis or cancer should receive antiviral 
therapy regardless of whether or not the evidence of he-
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patic fibrosis/cirrhosis exists. In addition, growing evidence 
supported that hepatocellular carcinoma (HCC) incidence 
was high in HBV DNA-positive patients regardless of wheth-
er ALT was abnormal or not.9 Universal treatment of CHB 
patients with normal ALT can reduce HBV-related HCC risk 
further.10 But, we still lack evidence to confirm the impact of 
universal nucleoside treatment of patients with normal ALT 
(≤40 U/L) and HBV DNA levels (<2,000 IU/mL). Therefore, 
the purpose of our study is to evaluate whether universal 
antiviral therapy is effective and safe for CHB patients with 
normal ALT who are ineligible to the antiviral indications of 
2019 China Guidelines.

Methods

Patient selection and study design

A total of 117 confirmed CHB patients were recruited from 
the Union Hospital of Huazhong University of Science and 
Technology from May 1, 2019 to June 30, 2020. These 
patients met all the following inclusion criteria: (1) aged 
from 18 to 65 years; (2) never treated with other anti-HBV 
nucleos(t)ide analogs within 1 year before enrollment; (3) 
without family history of hepatic cirrhosis or carcinoma; 
(4) meet the CHB diagnostic criteria of the guidelines: ALT 
≤40 U/L, liver stiffness measurement (LSM) <9.0 kPa, HBV 
DNA detectable (in our hospital: upper limit of normal of 
HBV DNA of 20 IU/mL); and (5) followed up for at least 24 
weeks. We excluded patients who met one of the following 
criteria: (1) confirmed diagnosis of liver cirrhosis, primary 

liver cancer or liver metastasis; (2) coinfected with hepati-
tis A virus, hepatitis C virus, hepatitis D virus, hepatitis E 
virus or human immunodeficiency virus; or (3) combined 
with other chronic liver diseases, such as alcoholic liver dis-
ease, drug-induced liver disease or autoimmune liver dis-
ease, etc. Finally, a total of 45 patients were enrolled and 
divided into several subgroups based on their HBV DNA (IU/
mL) level or LSM respectively. Among them, 18 patients 
with HBV DNA between 20∼2,000 IU/mL were regarded as 
the low viral load group, while 27 patients with HBV DNA 
≥2,000 IU/mL were selected as the high viral load group. 
Besides, 18 patients with LSM <6.0 kPa and 27 patients 
with 6.0 kPa ≤LSM <9.0 kPa were enrolled as low LSM and 
high LSM groups respectively. All the applicable patients re-
ceived tenofovir alafenamide (TAF) to initiate antiviral ther-
apy based on their own discretion after being fully informed 
of the costs, effectiveness, safety and long-term risks of 
persistent positive HBV DNA. Clinical data were collected 
at 4, 12 and 24 weeks after antiviral treatment initiation. 
Please refer to the flowchart (Fig. 1) for more details. This 
research protocol was approved by the Ethics Committee 
of the Union Hospital Affiliated to Tongji Medical College of 
Huazhong University of Science and Technology (Lot No. 
UHCT-IEC-SOP-016-03-01), and conducted in compliance 
with the Declaration of Helsinki. The requirement for in-
formed consent was waived by the Ethics Committee.

Measurements

Patients were assessed by physical examinations, blood bio-
chemical and virological parameters, hepatobiliary imaging 

Fig. 1.  Flowchart of selecting patients in this cohort study. aAntiviral indications are recommended from the Guidelines for the Prevention and Treatment of 
Chronic Hepatitis B in China (2019). For patients with normal ALT and detectable HBV DNA, it is recommended to initiate antiviral therapy if following risk factors exist: 
(1) liver biopsy results of G2 and/or S2 stage or above; (2) older age than 30 years, with a family history of liver cirrhosis or HCC; (3) older age than 30 years, and a 
noninvasive diagnosis technique or liver biopsy having suggested obvious liver inflammation or fibrosis; and (4) HBV-related extrahepatic manifestations. bAccording 
to the guidelines in China, the HBV DNA of CHB patients in the immune control phase is less than 2,000 IU/mL, so it is set as cut-off value to make subgroup analysis. 
cLiver stiffness was measured by FibroTouch (HISKY, China), and we set up low (LSM <6.0 kPa) and high (6.0 ≤LSM <9.0 kPa) liver stiffness group based on the expert 
consensus on diagnosing liver fibrosis in China. Please refer to the discussion section for specific reasons. HBV, hepatitis B virus; ALT, alanine aminotransferase; LSM, 
liver stiffness measurement; HCC, hepatocellular carcinoma; CHB, chronic hepatitis B.
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(ultrasonography, computerized tomography or magnetic 
resonance) tests, and LSM at baseline and weeks 4, 12 
and 24 respectively. Serum HBV DNA level was detected by 
real-time fluorescent quantitative polymerase chain reac-
tion system (purchased from Xi’an Tianlong Technology Co., 
Ltd.; lower limit of detection: 20 IU/mL). Serum biochemi-
cal indexes included ALT, aspartate aminotransferase (AST), 
alkaline phosphatase (ALP), gamma-glutamyl transferase 
(γ-GGT), total bilirubin (TBIL), direct bilirubin (DBIL), albu-
min (ALB), globulin (GLB). The above indexes were detect-
ed by the QLYMPU-AU5400 biochemical analyzer (Olympus, 
Japan). LSM was performed through transient elastography 
(FibroTouch, HISKY, China) by experienced operators. No 
obvious liver inflammation or fibrosis was noted when the 
LSM was <9.0 kPa, and fatty liver was diagnosed when the 
liver fat attenuation was >240 dB/m.

Outcomes

The primary endpoint was complete virological response 
(CVR), defined as serum HBV DNA <20 IU/mL after antiviral 
treatment. Secondary assessments included the following: 
(1) degree of serum HBV DNA levels decreased in patients 
with detectable HBV DNA; (2) level of blood biochemical after 
antiviral treatment; and (3) incidence of any clinical adverse 
event during TAF treatment.

Statistical analysis

All statistical analyses were performed using SPSS version 
26.0 (IBM Corp., USA). Quantitative variables with normal 
distribution were expressed with the mean±standard devia-
tion (SD) and were compared by t test, and those with non-
normal distribution were expressed with median (interquar-
tile range, IQR) and compared by Wilcoxon rank-sum test. 
Categorical variables were demonstrated with frequency and 
percentage, which were compared by chi-squared test or 
Fisher’s exact test. All statistical tests were two-tailed, and p 
value of <0.05 was considered to be statistically significant.

Results

TAF overall effectiveness in CHB patients with normal 
ALT who were ineligible to the antiviral indications of 
2019 China guidelines

A total of 117 CHB patients were screened, and 45 patients 
(31 males and 14 females) were eligible and enrolled in 
the study (Fig. 1). All these patients were treated with TAF 
once a day (Vemlidy 25 mg Gilead Science, Inc., USA). 
Their mean age was 43.8±9.2 years, mean ALT level was 
24.2±8.8 U/L, and median HBV DNA was 3.65 (2.87∼4.21) 
lg IU/mL. They had no family history of hepatic cirrhosis or 
HCC, and no obvious inflammation or fibrosis by transient 
elastography as well, with mean LSM of 6.4±1.4 kPa. The 
primary effectiveness assessment in the study was CVR rate 
with TAF at different timepoints. The overall undetectable 
rates of HBV DNA were 77.1%, 96.7% and 96.8% at 4, 12 
and 24 weeks respectively (Fig. 2) after the treatment with 
TAF. None of those patients showed complete disappear-
ance of serum HBsAg and change of hepatitis B e antigen 
(HBeAg) during the 24-week follow-up. The treatment was 
well tolerated with no severe adverse events in most cases 
(Table 1). Next, we made a subgroup analysis to explore 
whether baseline HBV viral load or LSM would affect the 
virologic response rate.

Grouped by baseline viral load

Based on different baseline HBV viral load, the 45 patients 
above were allocated to low viral load group (20 IU/mL 
<HBV DNA <2,000 IU/mL, n=18) and high viral load group 
(HBV DNA ≥2,000 IU/mL, n=27). Except for the HBV DNA 
level, other baseline characteristics between the two groups 
were not statistically significant (see Table 2 for details). 
The liver function after 4 weeks of treatment between the 
two groups were also not statistically significant apart from 
the decrease of HBV DNA (see Table 3 for details). The HBV 
DNA undetectable rates in the low viral load group were 
92.3%, 100% and 100% at 4, 12 and 24 weeks respec-
tively, and 68.2%, 94.1% and 94.4% in the high viral load 
group respectively. There was no significant statistical dif-
ference in virologic response rate between the two groups 
by Fisher’s accurate test (Fig. 3).

Grouped by baseline LSM

Then, we analyzed whether baseline LSM would affect the 
virologic response rate. According to baseline LSM, the 
above 45 patients were divided into low (LSM <6.0 kPa) 
and high (6.0 kPa ≤LSM <9.0 kPa) LSM groups. Except for 
liver elasticity, there was no significant statistical difference 
in the baseline data between the two groups (see Table 2 
for details). The liver function after 4 weeks of treatment 
between two groups were also not statistically significant 
(see Table 3 for details). The HBV DNA undetectable rates 
in the low group were 85.7%, 100% and 100% at 4, 12 and 
24 weeks respectively, compared with 71.4%, 94.4% and 
94.7% in the high group respectively. Fisher’s accurate test 
indicated no statistical significance in the virologic response 
rate between the two groups at each time point (Fig. 4).

Discussion

Current treatments for CHB patients with normal 
ALT in China

The Guidelines for the Prevention and Treatment of Chronic 
Hepatitis B in China (2019)5 have updated greatly for the 
antiviral indication compared with the 2015 version. In the 

Fig. 2.  Overall effectiveness of TAF for CHB patients outside the anti-
viral indications of guidelines. The denominator below each bar represents 
the total number of patients followed up at each time point, and the numerator 
represents the number of patients with undetectable HBV DNA. TAF, tenofovir 
alafenamide; CHB, chronic hepatitis B; HBV, hepatitis B virus.
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2019 guidelines, for patients with normal ALT and detectable 
HBV DNA, it is recommended to initiate antiviral therapy if 
following risk factors exist: (1) liver biopsy results of G2 and/
or S2 stage or above; (2) older age than 30 years, with a 
family history of liver cirrhosis or HCC; (3) older age than 
30 years and noninvasive diagnosis technique or liver biopsy 
suggesting obvious liver inflammation or fibrosis; and (4) 
HBV-related extrahepatic manifestations. See Table 4 for the 
difference between guidelines from different regions.

Although the 2019 China guidelines advise normal-ALT 
CHB patients with significant inflammation or (and) fibrosis 
should receive treatment, in clinical practice, those patients 
are unwilling to accept liver biopsy, and only accept ALT level 
monitoring in a general way.11 Therefore, it is very likely that 

we are missing out on these patients who need to be treated.
In addition, a significant proportion of normal-ALT CHB 

patients actually do not meet any of antiviral treatment 
indications but they still have high risk of progression of 
disease after long-term follow-up. A Korean study of 1,931 
CHB patients12 found that, compared with treated pa-
tients with ALT ≥2× the upper limit of normal, untreated 
patients with normal ALT had a higher incidence of HCC 
and a higher mortality rate of liver transplantation. Another 
study of 1,965 CHB patients in the immune tolerance phase 
found that the cumulative incidence of liver cirrhosis was 
as high as 15%13 after 11.5 years of follow-up. Besides, a 
meta-study of 830 CHB patients with normal ALT found that 
20.7%14 of the patients had significant liver fibrosis (≥F2) 
with no connection to HBV DNA level, HBeAg status, age, 
family history, etc. Therefore, there is an urgent need to 
determine whether universal antiviral therapy is effective 
and safe for normal ALT CHB patients who are ineligible for 
the antiviral indications of 2019 China guidelines.

Loosening antiviral indications is a tendency

First of all, universal antiviral therapy in our study was safe 
and effective in normal ALT CHB patients. Specifically, viro-
logical response in the low viral load group was quite favora-
ble. The HBV DNA undetectable rate was higher than 90% at 
4 weeks and even reached up to 100% in 12 weeks. No ma-
jor safety issues or serious adverse reactions were observed 
during follow-up. Although it seemed that the virological re-
sponse rate in the high viral load group was lower than the 
low viral load group, and the difference was not statistically 
significant. Moreover, the virological response rates were get-
ting closer and closer between the two groups as the therapy 
time prolongs. So, we have reason to believe that initiating 
TAF antiviral therapy is effective for these patients who are 
ineligible for the antiviral indications of 2019 China guide-
line, as long as the treatment period is sufficient enough. 
In addition, we observed an interesting phenomenon in the 
high viral load group. Only one HBeAg positive patient whose 

Table 1.  Safety of TAF at week 24

Patients outside 
indications of an-
tiviral treatment

Patients with any adverse event 4/45 (8.8%)

Deaths 0/45 (0.0%)

Drug discontinuation 0/45 (0.0%)

Adverse event

Dizzy 2/45 (4.4%)

Nausea 1/45 (2.2%)

Emesis 0/45 (0%)

Upset stomach 0/45 (0%)

Diarrhea 0/45 (0.0%)

Constipation 1/45 (2.2%)

Palpitations 0/45 (0%)

Pyrexia 0/45 (0%)

Data are n/N.

Table 2.  Baseline data for CHB patients with different viral loads

Low viral load 
(20 ≤HBV DNA 
<2,000 IU/mL)

High viral load 
(HBV DNA 
>2,000 IU/mL)

p value Low stiffness
(LSM <6.0 kPa)

High stiffness 
(6.0 kPa ≤LSM 
<9.0 kPa)

p value

Sex ratio, male: female 10: 8 21: 6 0.115 13: 5 18: 9 0.693

Age in years 45.0±7.8 43.0±10.1 0.482 43.3±11.0 44.2±8.0 0.760

TB in μmol/L 13.8 (11.4, 23.0) 15.3±5.7 0.799 15.6±6.4 13.7(11.8, 21.2) 0.917

DB in μmol/L 5.1 (4.2, 7.9) 4.9 (4.2, 7.3) 0.451 5.0 (4.4, 7.6) 4.9 (4.2, 7.5) 0.676

ALT in U/L 21.9±8.5 25.8±8.8 0.146 22.9±8.1 25.2±9.3 0.406

AST in U/L 21.3±4.0 23.2±3.4 0.102 21.4±2.1 23.0±4.5 0.116

ALP in U/L 70.6±18.5 75 (61, 86) 0.297 68.0±13.0 74.5±19.4 0.220

γ-GGT in U/L 17 (13.0, 28.8) 19 (14, 24) 0.772 18.5 (14.0, 23.3) 17 (14, 25) 0.826

ALB in g/L 47.2±2.3 47.2 (46.2, 48.5) 0.746 47.7±1.9 47.7 (44.9, 48.5) 0.372

GLB in g/L 30.2±3.1 28.7±3.1 0.132 28.4±2.8 29.9±3.3 0.121

LSM in kPa 6.2±1.3 6.5±1.4 0.436 5.0±0.52 6.9 (6.4, 8.0) <0.001

HBV DNA in lg IU/mL 2.72±0.40 4.11 (3.75, 4.44) <0.001 3.52 (2.48, 3.86) 4.11 (3.75, 4.44) 0.203

HBeAg, negative: positive 18: 0 22: 2 0.498 18: 0 22: 2 0.498

Data with a normal distribution are expressed as mean±SD, and data not normally distributed are represented as medians (P25, P75). CHB, chronic hepatitis B; HBV, 
hepatitis B virus; LSM, liver stiffness measurement; TB, total bilirubin; DB, direct bilirubin; ALT, alanine aminotransferase; AST, aspartate aminotransferase; ALP, alka-
line phosphatase; γ-GGT, gamma-glutamyl transferase; ALB, albumin; GLB, globulin; HBeAg, hepatitis B e antigen.
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Table 3.  Effectiveness assessment after 4 weeks treatment

Low viral load 
(20 ≤HBV DNA 
<2,000 IU/mL)

High viral load 
(HBV DNA>2,000 
IU/mL)

p value Low stiffness 
(LSM <6.0 kPa)

High stiffness 
(6.0 kPa ≤LSM 
<9.0 kPa)

p 
value

CVR in %, n/N 12/13, 92.3% 15/22, 68.2% 0.210 12/14, 85.7% 15/21, 71.4% 0.431

HBV DNA decrease 
in lg IU/mLa

1.36±0.43 2.79±0.71 <0.001 2.13±0.93 2.34±0.95 0.518

TB in μmol/L 11.7 (10.7, 18.1) 13.2 (11.5, 15.5) 0.775 12.7 (11.1, 14.7) 13.3 (11.1, 18.1) 0.434

DB in μmol/L 4.7 (4.1, 7.0) 5.4 (4.3, 6.2) 0.987 4.8 (4.3, 5.7) 5.7 (4.1, 7.0) 0.516

ALT in U/L 19 (13.5, 28.0) 24 (15.8,31.5) 0.533 22.0±8.8 23.6±10.6 0.639

AST in U/L 19.0 (16.5, 25.5) 22 (18.5, 25.0) 0.511 19.0 (16.8, 23.3) 22.0 (18.0, 25.5) 0.154

ALP in U/L 72.5±17.7 74.5±12.9 0.701 76 (62.8, 80.8) 72.0 (66.0, 81.0) 0.907

γ-GGT in U/L 16.0 (12.5, 39.5) 17.5 (14.0, 24.8) 0.987 17.0 (14.0, 25.3) 17.0 (13.5, 27.0) 0.987

ALB in g/L 45.9±2.0 46.6±2.2 0.361 46.9±1.9 46.0±2.2 0.219

GLB in g/L 29.1±2.1 28.4±2.2 0.319 27.7±1.8 29.1±2.4 0.070

aWhen HBV DNA is unmeasurable, take the lowest limit (20 IU/mL) and calculate. Data with normal distribution are expressed as mean±SD, and data not normally 
distributed are represented as medians (P25, P75). CVR, complete virological response.

Fig. 3.  Effectiveness of TAF for CHB patients with different viral loads. n.s. means that the difference is not statistically significant and the p value is more than 
0.5. TAF, tenofovir alafenamide; CHB, chronic hepatitis B; HBV, hepatitis B virus.

Fig. 4.  Effectiveness of TAF for CHB patients with different LSM. n.s. means that the difference is not statistically significant and the p value is more than 0.5. 
TAF, tenofovir alafenamide; CHB, chronic hepatitis B; LSM, liver stiffness measurement; HBV, hepatitis B virus.
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baseline  viral load over 108 IU/mL did not obtain CRV, and 
his HBV DNA went down to 103 IU/mL after 48 weeks of 
treatment. Thus, more data are needed on the effectiveness 
of TAF for patients in the immune-tolerant phase.

Positive interventions in immune control phase pa-
tients are encouraged

Secondly, we also observed the effectiveness of TAF in CHB 
patients in the immune control phase (also known as hav-
ing inactive HBsAg carrier status). According to the Chi-
nese guidelines,5 the characteristics of these patients are 
as follows: (1) serological marker HBsAg <1×103 IU/mL, 
anti-HBs-negative, HBeAg-negative, anti-HBe-positive and 
anti-HBc positive; (2) HBV DNA <2×103 IU/mL; (3) ALT 
normal; and (4) no or only mild (liver) inflammation, and 
there may be varying degrees of fibrosis. At present, there 
is controversy over whether or not to initiate antiviral ther-
apy for such patients. Some scholars do not recommend 
starting antiviral therapy for these patients, mainly due to 
two concerns. One is that hepatic histological progression 
is sluggish in those patients, and therefore antiviral effect 
will not be good for these patients.15,16 Another concern 
regards the long-time effectiveness and safety of the cur-
rent first-line oral antiviral agents. For example, although 
the current first-line oral antiviral agents, such as ente-
cavir and tenofovir disoproxil fumarate (TDF), are potent 
and have high resistance barriers; both of the drugs cited 
have deficiencies. Many publications have confirmed that 
patients treated with entecavir for a long time are prone 
to drug resistance17 (especially in lamivudine exposed pa-
tients) and(or) low level viraemia,18 while long-time TDF 
treatment is associated with renal and bone impairment 
risk.19,20

However, more and more evidence has shown that a 
significant proportion of untreated CHB patients with nor-
mal ALT exhibit significant histologic changes and even cir-
rhosis.21 A recent study revealed that among 221 patients 
with normal ALT and low HBV DNA levels (<2,000 IU/mL), 
27.1% of them had significant liver necroinflammation and 
46.2% had significant liver fibrosis.22 In addition, grow-

ing evidence indicate that a high virological response can 
be reached in these patients as well. According to a meta-
study of 830 CHB patients with normal ALT, favorable vi-
rological response can be achieved after initiating antiviral 
treatment to those patients.14 In another study, liver biopsy 
was performed on 235 CHB patients with normal or slightly 
elevated ALT, in which antiviral treatment was initiated on 
HBeAg-negative patients. The virological response rate was 
90.7%23 in 72 weeks. After the second liver biopsy, it was 
found that antiviral treatment could effectively improve the 
stage of liver fibrosis in CHB patients and reduce cirrhosis 
occurrence. Thus, some scholars suggest that these pa-
tients should be treated actively.24

TAF was approved for HBV-infected adults and adolescents 
over 12 years-old by the Food and Drug Administration in 
November 2016. Subsequently, several major association 
guidelines quickly recommended it as a first-line agent. In-
terestingly, our results showed that TAF was effective and 
safe in CHB patients in the immune control stage, even with-
out liver histological evidence. There were 18 patients in the 
low viral load group (immune control phase) and the unde-
tectable rates of HBV DNA after therapy were respectable.

LSM: possibly an overestimated index within antivi-
ral indications

In addition, we investigated whether or not LSM would af-
fect antiviral effectiveness. Generally, transient elastogra-
phy is used as a kind of noninvasive ultrasonic technology 
to assess liver stiffness. According to the Expert Consen-
sus on Diagnosing Fibrosis Based on Transient Elastogra-
phy Technology (2018 Update),25 different degrees of liver 
stiffness would affect the decision of antiviral treatment in 
clinic. For normal-ALT CHB patients with LSM ≥9.0 kPa, it 
is recommended to initiate antiviral therapy directly and 
monitor complications of liver cirrhosis or HCC. When LSM 
is between 6.0∼9.0 kPa, it is considered to perform liver bi-
opsy to evaluate disease status and then initiate individual-
ized antiviral treatment based on disease status. When LSM 
<6.0 kPa, liver stiffness should be monitored regularly and 
antiviral treatment should be individualized.

Table 4.  Antiviral indications from different regions guidelines for patients with HBeAg negativity and normal ALT

Patients with HBeAg nega-
tivity and normal ALT HBV DNA >2,000 IU/mL HBV DNA <2,000 IU/mL

AASLD (2018) Monitor ALT and HBV DNA every 3 months 
for the first year, then every 6 months

Do not treat; monitor ALT and HBV DNA 
levels every 3-6 months and HBsAg annually

EASL (2017) 1) Liver biopsy or noninvasive tests 
indicate at least moderate fibrosis; 
2) Patients with family history of 
HCC or cirrhosis and extrahepatic 
manifestations can be treated even 
without typical treatment indications

Patients with family history of 
HCC or cirrhosis and extrahepatic 
manifestations can be treated even 
without typical treatment indications

APASL (2015) Treat if moderate to severe inflammation 
or significant fibrosis indicated by 
noninvasive tests or liver biopsy

Same as left

In China (2019) 1) Liver biopsy results of G2 and/or 
S2 stage or above; 2) Older age than 
30 years, with a family history of liver 
cirrhosis or cancer; 3) Older age than 
30 years, and the noninvasive diagnosis 
technique or liver biopsy suggested 
obvious liver inflammation or fibrosis; 4) 
HBV-related extrahepatic manifestations

Same as left

AASLD, American Association for the Study of Liver Diseases; EASL, European Association for the Study of the Liver; APASL, Asia Pacific Society of Hepatology.
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Therefore, we set up low (LSM <6.0 kPa) and high (6.0 
≤LSM <9.0 kPa) LSM groups. None of the patients in ei-
ther group was eligible for antiviral indications by the 2019 
Chinese guideline and by the 2018 expert consensus above. 
Our results showed that CHB patients in both groups had a 
significant response to TAF antiviral therapy. Moreover, the 
efficacy of the low LSM group seemed to be higher; the un-
detectable rate of HBV DNA in the high LSM group was lower 
than that in the low one at each time point, but there was no 
statistical significance. This may suggest that even for CHB 
patients whose LSM is below 9.0 kPa, antiviral therapy can 
be unhesitatingly initiated without liver biopsy evidence, as 
long as their HBV DNA is detectable. More broadly speaking, 
for normal-ALT CHB patients with detectable HBV DNA, anti-
viral treatment could be initiated regardless of liver stiffness, 
which will be good news for patients in certain conditions 
where liver biopsy or liver stiffness testing is not available.

The cost effectiveness of antiviral treatment

Although long-term antiviral therapy for all patients with 
normal ALT and HBV DNA positivity costs more per month, 
seemingly it has less economic cost in terms of long-term 
benefits and has significant benefits in disease control. In a 
South Korea cost-effectiveness analysis, it was found that 
long-term nucleos(t)ide analog therapy for patients with un-
treated minimally active CHB may contribute positively to-
ward individual clinical benefit and the national health care 
budget.26 Similarly, compared with delaying treatment until 
progression to active hepatitis phase in CHB patients, start-
ing antiviral therapy in the immune-tolerant phase is more 
cost-effective, decreasing drug costs and affecting produc-
tivity loss.27 With decreasing cost of nucleos(t)ide analog in 
the forthcoming years, the cost-effectiveness of treatment 
could be further improved. TAF was listed in China’s medical 
insurance reimbursement catalog (patients paid about 647-
3,234 RMB per year) in December 2019, so it is reason-
able to believe that TAF, a cost-effective regimen of antiviral 
therapy, is currently available. As for whether the economic 
benefits of TAF are better than other nucleotide analogues, 
more and larger studies are needed.

Of course, our research has some limitations. First of 
all, this study is retrospective, and the confounding bias 
that is often present in those studies may potentially affect 
the results of the trial. Secondly, our study did not set up 
a control group. It is easy to refuse antiviral treatment to 
normal-ALT CHB patients with detectable HBV DNA. But, 
it is hard to determine the difference between treatment 
group and non-treatment group based on serum biochemi-
cal indicators alone. We often rely on liver biopsy and long-
term follow-up to monitor the occurrence of complications 
and to judge efficacy, which is quite difficult to complete in a 
short time. Thirdly, because of the impact of the COVID-19, 
many patients with follow-up value have to be excluded 
from this study due to lack of complete data. What is more, 
the follow-up time of this study was short, so it is not clear 
whether starting antiviral therapy for these patients will re-
duce the risk of long-term liver-related complications and 
improve the overall prognosis. We will continue to follow up 
patients to obtain longer-term research data. Finally, the 
current data come from a retrospective study of a single-
center Asian population, and the number of samples is lim-
ited. Whether or not the research conclusions are universal 
requires multicenter research data with larger sample sizes 
of different races. Nevertheless, our research results pro-
vide new evidence for treating HBV-infected patients who 
are ineligible by the “CHB prevention guide (2019 edition)”. 
We also look forward to contributing to the early realization 
of the goal of eliminating hepatitis B by 2030.
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