
Page 1/19

Long-term nucleoside analogue therapy can lead
effective HBV DNA inhibition in patients with
chronic HBV infection in immune tolerate phase
YAYUN LIU 

Changhai Hospital
XueSong Liang  (  liangxuesong2000@163.com )

https://orcid.org/0000-0003-0527-4978
AiJing Xu 

changhai hospital department of infectious diseases
Hao Xu 

changhai hospital department of infectious diseases
Jiao Yu 

Changhai Hospital Department of infectious diseases
Jianya Xue 

changhai hospital department of infectious diseases

Research article

Keywords: chronic hepatitis B (CHB), immune tolerate, liver biopsy, Antiviral therapy, entecavir(ETV),
tenofovirdisoproxil fumarate(TDF)

Posted Date: January 30th, 2020

DOI: https://doi.org/10.21203/rs.2.22290/v1

License:   This work is licensed under a Creative Commons Attribution 4.0 International License.  
Read Full License

https://doi.org/10.21203/rs.2.22290/v1
mailto:liangxuesong2000@163.com
https://orcid.org/0000-0003-0527-4978
https://doi.org/10.21203/rs.2.22290/v1
https://creativecommons.org/licenses/by/4.0/


Page 2/19

Abstract
Background and Aims

The e�cacy and safety of long-term antiviral therapy with nucleoside analogues (NAs) for chronic
hepatitis B (CHB) patients in immune tolerate (IT) phase is uncertain.We retrospectively evaluated the
e�cacy and safety of 61 CHB patients in IT phase receiving NAs therapy from 2013 through 2018.

Methods

We performed a retrospective study of CHB patients who had high HBV DNA, normal or minimum alanine
aminotransferase (ALT), liver biopsy con�rmed light necro-in�ammation and received NAs therapy from
2012 through 2018.All patients received NAs at least 12 months. Patients on-treatment monitoring were
in accordance with the roadmap concept and were followed after their treatment start date to the
treatment end date (if any) or 6 years at least once every 6 months. The median follow-up time was
36(16; 52) months. We assessed the virological response (the proportions of patients with plasma HBV
DNA loads less than the limit of quanti�cation,100IU/ml) and serological endpoints (HBeAg loss and
seroconcersion to anti-HBe, and HBsAg loss and seroconversion to anti-HBs). Safety and tolerability,
including serious events, were regularly assessed.

Results

At 48 weeks on treatment, 55.6%(95%con�dence interval(CI):37.0-70.0%) patients with CHB in IT phase
achieved HBV DNA less than quantitative limit(<100IU/ml), and the accumulate proportion of patients
who achieved HBV DNA less than quantitative limit was 76.7%(95%CI: 58-90.0%) and 95.8%(95%CI: 79-
100%) at 96 weeks and ≥144weeks on treatment, respectively. The HBeAg loss or seroconversion rate in
patients with CHB in IT phase on NAs treatment at 48, 96 and ≥144weeks was 2.7%(95%CI: 0-14.0%),
13.3% (95%CI: 4-31.0%) and 29.2%(95%CI: 13-51%), respectively. During the study only one patient
achieved HBsAg seroconversion after 3years NAs therapy and only one patient experienced drug-related
breakthrough during the study.

Conclusion

Patients with CHB in IT phase have relatively preferable safety and HBV DNA inhibition e�cacy on long-
term NAs treatment.

Background
Hepatitis B virus (HBV) infection is still the leading cause of chronic liver diseases, with over 250 million
chronically infected individuals around the world[1–3], the majority of those affected are from the Asia-
Paci�c region and are mostly acquired infection prenatally or in the early childhood[4]. Chronic HBV
infection related liver in�ammation may result in the progression of liver cirrhosis and hepatocarcinoma
(HCC), which resulting in more than half a million deaths annually [5, 6]. Natural course studies of chronic
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HBV infection suggests that serum HBV DNA levels are strongly correlated to the development of HCC
and cirrhosis regardless of ALT levels, HBV genotype and HBeAg status in adults [6–9]. Antiviral therapy
with nucleos(t)ide analogues(NAs) can e�caciously inhibit viral replication, relieve liver in�ammation,
reverse liver �brosis, reduce HCC incidence and thereby improve the clinical outcomes of patients with
chronic HBV infection[10–13].Therefore, the existing national and international guidelines for the
prevention and treatment of chronic hepatitis B (CHB) clearly recommend CHB patients during immune
active (IA) phase (HBeAg positive or negative)to undergo antiviral treatment as soon as possible [14–16].
However, due to the presence of minimal liver in�ammation, no obvious disease activity and poor
antiviral e�cacy of interferon (IFN) or NAs[17, 18], the current mainstream treatment recommendations
for CHB patients in immune-tolerant (IT) phase are close follow-up until the entry into the IA period [14–
16].

Given the strong correlation of high HBV DNA levels and the increased risk of HCC [7, 19, 20],and
immunological and histological evidence for disease progression inpatients in IT phase [21, 22], attention
to antiviral strategies of IT patients had been increased [17, 23, 24]. The safety and e�cacy of long-term
treatment of NAs or IFN in patients in IT phases is still lacking. In this retrospective study, we evaluated
the safety and e�cacy of long-term antiviral therapy with NAs in patients in IT phases.

Study Design And Patients
The minimal long-term antiviral therapy in IT patients was a retrospective consecutive study. 119 chronic
HBV infected individuals who underwent liver biopsies and routine laboratory tests in shanghai changhai
hospital between January 2012 and September2018,were retrospectively screened. Chronic HBV infection
was de�ned as serum hepatitis B surface antigen (HBsAg) was persistently positive for more than 6
months [14-16]. Patients ful�lled the following criteria were eligible for enrollment: 18 years old, hepatitis
B envelope antigen(HBeAg) positive; HBV DNA ≥2.0E7 IU/ml; three recorded ALT levels 2 times upper
limit of normal (2×ULN) one year prior to liver biopsy and the ALT monitoring interval was 3 to 6 months;
without antiviral therapy 3 months before liver biopsy. The exclusion criteria were that (1) co-infected with
hepatitis C virus (HCV), hepatitis D virus (HDV )and human immunode�ciency virus (HIV);(2) tested
positive for markers such as ceruloplasmin, anti-nuclear antibodies and anti-mitochondrial antibodies; (3)
with HCC;(4)had heart diseases, thyroid diseases and kidney disease;(5) alcohol consumption >40g/day
for man and >20g/day for woman.Figure1 summarized the �ow diagram of the study population.

The serum ALT ULN in the patients in this study differed for men(30 U/L) and women (20 U/L). ALT
normal reference intervals in Chinese apparently healthy adults were recommended as 55U/L for men
and45 U/L for women[13, 25-27]

This studywas approved by the Ethics Committee of Changhai Hospital.As a retrospective study, written
informed consent was exempted.

Data collection
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The original medical records of the patients enrolled, including demography, family history, personal
history, HBV-related antiviral treatment history, etc., were independently reviewed by two specialist
physicians(AJ Xu and XS Liang).Baseline laboratory parameters of all patients were de�ned as one week
following liver biopsy. Virological and biochemical assessments were performed at least every 6 months
after liver biopsy. The levels of HBsAg, HBeAg, anti-HBs, anti-HBc, anti-HBe, were measured using
commercially available kits (Abbot Laboratories, North Chicago, IL) in our clinical lab. Serum HBV-DNA
level was quanti�ed using commercially available kits(Sansure Biotech, China) with a threshold of the
HBV DNA detection limit was 100 IU/ml.Data double entry method we used to reduce data input bias.

Liver biopsy and histology score

Percutaneous liver biopsy guided by B-ultrasound were performed using disposable needle (16G×10MM,
Precisa, MS Hospital Service S.p.A). Liver necroin�ammation and �brosis were classi�ed into 4
grades,G0-4 and S0-4, respectively according to the Scheuer scoring system [28].

Treatment

According to national or international treatment recommendations for CHB patients in IT phase[14-16]
and combined the wishes of patients, 46patients (23patients with G ≥2 or S≥ 2, and 23 with G<2) initially
received NAs (n=39) or pegIFN(n=7)antiviral therapy. Another 15patients in IT phase (1 patient with G ≥2,
and 14 patients with G<2) did not receive antiviral therapy. All the patients were followed every 6 months.
The median follow-up time was 36(16, 52) months.In the antiviral treatment progress, we implemented
response-guiding-treatment (RGT) on all patients undergoing antiviral therapy following the roadmap
concept [29, 30]. The baseline characteristics of patients in treatment and non-treatment groups were
summarized in tableS1. There were no signi�cant differences of the baseline data between the two
groups.

E�cacy outcome measures

De�nitions of response: Virological response (VR): undetectable serum HBV DNA, <100IU/ml.Partial
virological response(PVR): serum HBV DNA decreased more than 2.0 Log 10 IU/ml from baseline, but
detectable in a real-time PCR assay(≥100IU/ml) at 48 weeks of NAs therapy. Virological breakthrough:
serum HBV DNA increased >1Log 10 IU/ml from the nadir in two consecutive measurements. Biochemical
response:  A serum ALT level of 5-55 for man and 5-45 for woman was considered normal.

Primary endpoints

The proportions of patients achieving the loss of HBeAg and plasma HBV DNA loads less than the limit
of quanti�cation, 100IU/ml at the treatment point 48 weeks(year1), 96weeks(year 2)and more than 144
weeks (year 3) respectively.

Secondary endpoints
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The proportions of HBeAg loss and seroconversion to anti-HBe, namely HBeAg clearance and HBeAb
positive rate, and ALT normalization rate (male: <55U/L,femal:<45U/L) at the treatment point 48
weeks(year1), 96weeks(year 2)and more than 144 weeks (year 3) respectively.

Safety outcome measures                         

The frequency, nature and severity of adverse events during the treatment duration.

Statistical analysis

Normal distribution quantitative data was expressed as X±SD, and non-normal distribution quantitative
data was expressed as the median and interquantile range(IQR).The normal distribution variables were
compared between groups using t test for univariate comparisons, and Mann-Whitney U tests were used
for non-normal distribution variables. Logistic regression was used to analysis the risk factors. Receiver
operating characteristic (ROC) curves and area under the ROC curves (AUROC) were used to estimate
diagnostic performance. The best cutoff for maximal diagnostic accuracy was selected based upon the
highest sum of sensitivity and speci�city.

A P-value (2-tailed) of 0.05 was considered statistically signi�cant. All statistical analyses were
performed using SPSS software (ver.21.0.0; Chicago, IL, USA).

Results
Basic characteristics of patients

We screened 119 CHB patients who received liver biopsy in Shanghai Changhai hospital from 2012 to
2018, at last 61 treatment naïve CHB patients who were HBeAg positive, HBV DNA ≥ 2E7 IU/ml and ALT 
≤ 2 × ULN before liver biopsy were enrolled in this study(Figure1).

The baseline demographics and clinical characteristics of these CHB patients were summarized in
Table1. The mean age of these patients was 32 years.32(52.46%) of these patients had family history of
HBV infection and 6 (9.84%) of them had a history of HBV-related liver cirrhosis or HCC in close
relatives.All patients were positive for HBeAg and the median serum HBV DNA load was 8.70 Log10IU/ml.
The median ALT levels of these CHB patients in IT phase were 67 IU/L and the median ALT level in men
was signi�cantly higher than that in women (Z=-3.033,p = 0.002). 39.34% (24/61) patients had liver
in�ammation grade ≥ 2, and only 6 (9.84%)patients had moderate liver �brosis (S ≥ 2).
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Table 1
Baseline characteristics of the study patients.

Characteristics Total(n = 61)

Age,y 31.95 ± 8.38

Male:Femal 61:11

Family history of HBV infection,n (%) 32(52.46)

Family history of HBV related HCC or cirrhosis,n(%) 6(9.84)

BMI 23.74 ± 3.41

Total cholesterol,mmol/L 4.61 ± 0.91

HBV DNA, Log10 (IU/mL) 8.70(7.75,8.70)

HBsAg, Log10 (U/L) 4.52 ± 0.35

HBeAg, Log 10 (S/CO) 3.10(2.99,3.17)

ALT,IU/L 67(39.5,98)

males 67(43,113)

Females 39(25,56)

AST,IU/L 36(27,54.5)

APRI 0.30(0.19,0.44)

WBC, 109/L 5.99 ± 1.34

PLT, 109/L 208.24 ± 48.13

Liver in�ammation grading

G0 0

G1 37

G2 21

G3 3

G4 0

Liver �brosis grading  

S0 36

Note: BMI: body mass index; ALT: Alanine aminotransferase; AST: aspartate aminotransferase;
HBeAg: hepatitis B e antigen; HBsAg: hepatitis B surface antigen; APRI: AST-to-platelet ratio index;
WBC: white blood cells; PLT: platelet.
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Characteristics Total(n = 61)

S1 19

S2 4

S3 2

S4 0

Note: BMI: body mass index; ALT: Alanine aminotransferase; AST: aspartate aminotransferase;
HBeAg: hepatitis B e antigen; HBsAg: hepatitis B surface antigen; APRI: AST-to-platelet ratio index;
WBC: white blood cells; PLT: platelet.

Factors related to the liver in�ammation grade in patients with chronic HBV infection in immune tolerance
phase

To determine the predictors of liver in�ammation grade in CHB patients in IT phase, the baseline clinical
and demographic characteristics of CHB patients in IT phases, strati�ed by the liver in�ammation grade,
were compared. As shown in Table2, compared to patients with mild liver in�ammation, patients with
moderate liver in�ammation (n = 24) had higher serum ALT level (P = 0.03). Univariate and multivariate
analysis showed that ALT level was a unique independent factor which was associated with liver
in�ammation in patients with CHB in IT phase (Table3). ROC analysis found that the AUROC of ALT level
was 0.651, 95%CI: 0.510 to 0.792, P = 0.04. At a cutoff value of 83 U/ml, the serum ALT level predicted IT
phase CHB patients with moderate liver in�ammation with 65.6% accuracy, 75.0% speci�city, 57.1%
sensitivity. The positive predictive value (PPV) was 57.1% and the negative predictive value (NPV) was
69.2%.
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Table 2
Characteristics of patient with chronic HBV infection by liver in�ammation grade

Characteristics Necro-in�ammation P value

G ≥ 2(n = 24) G 2(n = 37)

Fibrosis grade ≥ 2,n/N(%) 5/24(16.67) 1/37(2.70) 0.031

Age ≥ 30y,n/N(%) 12/24(50) 16/37(43.2) 0.79

M:F 21:3 29:8 0.502

BMI > 24.0,n/N(%) 13/24(54.2) 23/37(62.2) 0.60

Total cholesterol, mmol/L 4.69 ± 0.94 4.54 ± 0.89 0.54

HBV DNA, Log10 (IU/mL) 8.69(8.20,8.69) 8.20(7.63,8.69) 0.05

HBsAg, Log10 (U/L) 4.49 ± 0.45 4.53 ± 0.27 0.63

HBeAg, Log 10 (S/CO) 3.08(2.95,3.14) 3.14(3.08,3.19) 0.06

ALT,IU/L 91 ± 54.35 64.7 ± 37.57 0.03

AST,IU/L 39.50(30.00,69.25) 32.00(25.00,52.00) 0.08

APRI 0.34(0.21,0.54) 0.17(0.11,0.28) 0.08

WBC, 109/L 6.12 ± 1.10 5.92 ± 1.48 0.57

PLT, 109/L 199.38 ± 39.97 214 ± 52.47 0.25

Note: M:male;F: female; BMI: body mass index; ALT: Alanine aminotransferase; AST:aspartate
aminotransferase;HBeAg: hepatitis B e antigen; HBsAg: hepatitis B surface antigen; APRI: AST-to-
platelet ratio index; WBC:white blood cells; PLT: platelet.
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Table 3
Factors associated with liver in�ammation in patients with CHB in IT phase

Virological relapse Univariate analysis Multivariated modelling

OR 95%CI P
value

OR 95%CI P
value

Demographic characteristics

sex 0.518 0.123–2.188 0.371      

Age 1.312 0.468–3.681 0.605 0.997 0.933–
1.066

0.930

BMI > 24.0 or ≤ 24 1.062 0.912–1.238 0.437 0.854 0.286–
2.549

0.778

Family history of HBV related
HCC

3.594 0.393–
32.854

0.257      

Virology characteristics

HBsAg(Log 10IU/ml) 1.173 0.603–2.283 0.638      

HBeAg (Log10 S/CO) 0.189 0.021–1.662 0.133      

Chemical characteristics

ALT, U/L 1.013 1.001–1.025 0.039      

ALT ≥ 2 × UNL or 2 × UNL 0.321 0.107–0.963 0.043 0.333 0.108–
1.032

0.057

AST,U.L 1.027 1.001–1.054 0.038      

WBC, ×109/mL 1.122 0.760–1.656 0.563      

PLT, ×109/mL 0.993 0.982–1.005 0.248      

APRI 19.867 1.138-
346.782

0.040      

Note: AST-to-platelet ratio index; WBC:white blood cells; PLT: platelet. HCC: hepatocellular carcinoma;
BMI: body mass index; UNL: Upper normal limit;

Long-term Follow-up Evaluation And Treatment Outcomes

The median duration of follow-up for our cohort of 61 CHB patients in IT phase was 36months (IQR, 16,
60), with a total of 2355 person-months of follow-up. 46 patients received NAs therapy and the median
therapy duration of these patients was 36 (16, 52) months. Among the 46 patients on NAs therapy, 6
patients were excluded for the following reasons: prevention of mother-to-child transmission(n = 1),
therapy duration shorter than 6 months (n = 2), lack of e�cacy evaluation data at least one test after
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antiviral treatment(n = 2) and irregular medication (n = 1).At last 40 patients were eligible for antiviral
response analysis.

Among the 40 patients, 37 patients had been treated with NA for 48wees, 30 been treated for 96 weeks
and 24 patients been treated for more than 3 years, 6 patients had interferon (IFN) treatment experience
and 4 patients adjusted the original antiviral strategy according to the road map concept during the long-
term NAs antiviral therapy progress.

Primary Response

The proportion of patients who achieved both the loss of HBeAg and plasma HBV DNA ≤ 100 IU/ml at
48w,96w and ≥ 144w were 2.7,13.3 and 29.2%, respectively. Further strati�ed by liver in�ammation grade,
patients with different liver in�ammation grade at baseline achieved similar primary response at all
therapy points (Table4 and tableS2).

Table 4
E�cacy Endpoints

  48weeks 96weeks ≥ 144weeks

Total(N = 37) Total(N = 
30)

  Total(N = 24)

n(%) 95%CI n(%) 95%CI n(%) 95%CI

Endpoints

HBsAg loss or seroconversion 0(0) 0–10 1(3.33) 0–17 1(4.17) 0–21

HBeAg loss or seroconversion 1(2.7) 0–14 4(13.3) 4–31 7(29.2) 13–
51

HBV DNA 100 IU/ml 20(55.6) 37–70 23(76.7) 58–90 23(95.8) 79–
100

ALT 1 × ULN 25(69.4) 52.0–
84.0

28(92.9) 76.0–
99.0

23(95.8) 79.0-
100

Primary endpoint

HBeAg loss and HBV
DNA 100 IU/ml

1(2.7) 0–14 4(13.3) 4–31 7(29.2) 13–
51

HBV DNA response

Twenty of the 37 patients who completed 48 weeks NA treatment achieved virological response (HBV
DNA<100IU/ml) at 48wand the virological response rate was 55.6%(95% CI: 37-70%)(Table4).All of the
other 17patients achieved partial virological response (PVR), which means that all of them achieved HBV
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DNA decreases at least 2 Log10 IU/ml from baseline but still detectable in a real-time PCR
test(≥100IU/ml) at 48 weeks of NAs therapy.In addition, strati�ed by baseline liver in�ammation grade,
there was no signi�cant difference in the HBV DNA response between the two groups(tableS2). As the
treatment duration increased, the HBV DNA undetectable rate gradually increased,when the treatment
time ≥144weeks nearly all patients achieved HBV DNA<100IU/ml in a real-time PCR assay (Table4).The
median time to achieve a undetectable serum HBV DNA level in total population was 7 (6-18.75) months
and there was no signi�cant difference in the median time to obtain a undetectable serum HBV DNA level
between patients with different baseline liver in�ammation grade (G≥2 or 2), 12 6-29 Vs 6(6-
12.5)months,P=0.15.                                                                                           

HBeAg response

The HBeAg loss rate of all patients at 48w, 96w and ≥144w was 2.7%(95%CI: 0-14%), 13.3%(95%CI:4-
31%) and 29.2%(13-51%), respectively (Table4 ). Interestingly, when strati�ed by baseline liver
in�ammation grade, at 96w of NAs therapy the HBeAg response rate in patients with liver in�ammation G
2 was signi�cantly higher than that in patients with liver in�ammation G≥2(P=0.037) (tableS2).

HBsAg response

Only one patient obtained HBsAg seroconversion during the study. As shown in FigureS1, 24weeks after
NAs therapy initial HBsAg achieved nearly 1Log10 IU/ml decline from baseline and at 84 week of NAs
therapy HBsAg clearance occurred. The total antiviral therapy duration of this patient was 112weeks and
24 weeks after drug withdraw the HBsAg response sustained.

ALT response

During the antiviral therapy progress ALT levels decreased compared to that of the therapy baseline. The
normalization rate (female ALT 45IU/ml, Male ALT 55IU/ml) of ALT of patients in IT phase on long-term
NAs therapy at 48W,96W and≥144W was 69.4% (95%CI:52.0-84.0%), 92.9% (95%CI:76.0-99.0%) and
95.8%(95%CI:79-100%), respectively (Table 4).When strati�ed by baseline liver in�ammation grade, there
was no signi�cant difference in the ALT response between the two groups (tableS2).

Safety response

Of the 40 patients who received long term NAs therapy and with at least one response evaluation data,
only one patient had ETV related gene mutation and viral breakthrough. Furthermore, one patient switch
TDF to ETV due to drug related itch.

 

Discussion
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Given the limited e�cacy of current available therapies on patients with CHB in IT phases [18], national
and international guidelines for the prevention and treatment of chronic HBV infection do not recommend
treatment during the IT phase[14–16, 31]. However, understanding the correlation between high HBV DNA
levels and HBeAg persistence and an increased risk of HCC, as well as the existence of HBV-speci�c T
cells and their ability to proliferate and cytokine production during the IT phase [32], there were increased
interest in treating patients in the IT phase. In this study we evaluated e�cacy and safety of long-term
NAs treating patients with CHB in IT phase that had been con�rmed with liver biopsy, and found most
patients achieved potent HBV DNA inhibition on treatment duration increased, when treatment duration
more than 144 weeks 95.8% patients achieved HBV DNA response (< 100 IU/ml), as well as the HBeAg
loss or seroconversion rate of these patients was 29.2%. In addition, during the long-term NAs treatment
one patient achieved HBsAg clearance at 84 week of NA therapy and the HBsAg response sustained at 24
weeks off therapy. These results con�rmed that patients with CHB in IT phases who receiving long-term
NAs treatment achieved a similar virological response rate as patients with CHB in IA phase: HBeAg-
positive patients treated with TDF for 5 years, the HBV DNA negative rate (< 300 copies/ml ) was 98%,
and the HBeAg seroconversion rate was 31%[33, 34]. Some other clinical research also got similar results.
Wu ZX[24] evaluated the e�cacy of TDF and LDT combination therapy for chronic hepatitis B patients in
IT phase and found that TDF and LDT combination therapy shows a rapid antiviral response in patients
with CHB in IT phase. In another ETV and Peg IFN combination therapy study also shows potent antiviral
response in patients with CHB in IT phase [17]. However, HBeAg seroconversion rate of patients in these
studies was unsatisfactory.

Baseline ALT level (2 10 × ULN) or liver in�ammation grade(G2), genotype A or B, low baseline HBsAg
level (< 25 000 IU/mL) and high quantitative baseline core antibody (qAnti-HBc), etc. are all the predictor
of the e�cacy of IFN[14, 16]. Therefore, national and international guidelines suggest that patients in IT
phase with liver tissue in�ammation and necrosis ≥ G2 or S2 are indications to initiate antiviral therapy
[14, 15, 31]. However, in this study, it was found that IT patients with liver tissue in�ammation and
necrosis G1 or S0-1 received long-term NA treatment obtained a similar virological response as patients
with necrotic ≥ G2. In addition, univariate and multivariate analysis showed that baseline liver tissue
in�ammation and necrosis ≥ G2 or ≥ S2 was inadequate for predictor of e�cacy of long-term NAs
treatment in patients with CHB in IT phase (data were not shown).

Immune tolerate means that patients with high viral load, minimal or no hepatic in�ammation,
suggesting a lack of immune recognition or tolerance to the virus. However, the current biochemical,
serological and molecular markers are inadequate for differentiating immune tolerance phase from
HBeAg positive chronic hepatitis B phase. In this study, 39.34% patients who were clinically determined to
be in the IT phase based on biochemical test, liver imaging test, and virological markers showed
histological in�ammation grade ≥ 2 by liver biopsy. Multivariate analysis showed that ALT ≥ 2 × UNL was
the only independent predictor for liver in�ammation grade, however, the PPV and NPV was only 57.1%
and 69.2%, respectively. The results suggested that use of only current biochemical ,serological and
molecular markers without resorting to liver biopsy to de�ne immune tolerate phase in chronic HBV
infection may miss histological signi�cant disease in a proportion of patients.



Page 13/19

As a retrospective real-time study there were some limitations. First, the retrospective design of study
might have caused selective bias resulting uncertainty in predictor of liver in�ammation and necrosis in
patient with CHB in IT phase. Second, because the data was not always complete, we cannot determine
the predictive effect of HBeAg or HBsAg level dynamic change on the e�cacy of IT patients with CHB in
long-term NAs treatment.

Conclusions
Our study showed that liver biopsy is still the gold standard to determine the extent of liver in�ammation
and necrosis in patients with CHB in IT phase. Patients with CHB in IT phase received long-term NAs
antiviral treatment can achieve potent virological response and not limited to patients with liver tissue
in�ammation and necrosis G2.
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Supplemental Figure
FigureS1: Virological index dynamic change in patients who achieved HBsAg loss during NAs therapy.
 ALT: Alanine aminotransferase; AST:aspartate aminotransferase; HBeAg: hepatitis B e antigen; HBsAg:
hepatitis B surface antigen
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Figure 1

Flow diagram of the study population.ALT: Alanine aminotransferase;CHB:chronic hepatitis B, HBeAg:
hepatitis B e antigen; NAFLD: nonalcoholic fatty liver disease;ULN: upper limit of normal.
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