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Background: Hepatitis B surface antigen clearance or seroconversion is rarely achieved for patients using 
nucleoside analogs or pegylated interferon alpha monotherapy approaches. Several recent studies have 
confirmed the benefit of a combination of these two approaches for selected chronic hepatitis B patients. 
However, few reports have investigated long-term outcomes or health economic evaluation for hepatitis B 
surface antigen clearance. The aim of this study was to perform a cost-effectiveness analysis of the long-term 
use of this combination strategy among selected hepatitis B e antigen-negative patients.
Methods: Drawing on experience in China, we used a Markov model to simulate disease progression 
among a population of hepatitis B e antigen-negative chronic hepatitis B patients with surface antigen levels 
of ≤1,000 IU/mL through a discrete series of health states. We compared nucleoside analog monotherapy 
to the combination strategy over a prolonged period. We measured lifetime costs, quality-adjusted life-years 
and incremental cost-effectiveness ratios. 
Results: The combination therapy produced 15.8 quality-adjusted life-years, and cost US dollars (USD) 
45,032 per patient. The monotherapy gave 13.9 quality-adjusted life-years, and had a cost of USD 52,064. 
The incremental cost-effectiveness ratio of the monotherapy (USD −3,755 per quality-adjusted life-year) did 
not obtain extended dominance over combination therapy. The most cost-effective option was combination 
therapy among patients with hepatitis B surface antigen levels of ≤10 IU/mL, which had the lowest calculated 
cost of USD 35,318 and most quality-adjusted life-years (16.7).
Conclusions: A long-term combination treatment strategy for selected hepatitis B e antigen-negative 
chronic hepatitis B patients may prolong quality-adjusted life-years compared with nucleoside analog 
monotherapy. Chronic hepatitis B patients with a hepatitis B surface antigen level of ≤10 IU/mL were the 
most cost-effective population under this strategy. 
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Introduction

Hepatitis B virus (HBV) infection remains an important 
global public health problem with significant morbidity and 
mortality (1,2). In China, approximately 5–6% of people 
are chronically infected with HBV and the risk of cirrhosis 
caused by hepatitis B is also increasing (3,4).

According to the latest international and Chinese 
guidelines, sustained hepatitis B surface antigen (HBsAg) 
clearance or seroconversion is regarded as an optimal 
endpoint of antiviral treatment for patients with chronic 
hepatitis B. This is commonly termed a “functional cure” 
but is rarely achieved. The clearance rate is not more 
than 4% per year using current nucleoside analogs (NA) 
or pegylated interferon-alpha (Peg-IFNα) monotherapy 
approaches, and the 5-year accumulative rate is 4–10%  
(5-7). The international guidelines recommend NA with 
long-term consolidation treatment until HBsAg loss, 
after HBV-DNA turns negative for patients with chronic 
hepatitis B e antigen (HBeAg) negative chronic hepatitis 
B. However, the proportion of HBsAg loss from long-term 
use of NAs is very low, and the risk of drug resistance, also 
makes the treatment limited for this group.

Several recent cohort studies, as well as clinical practice, 
have confirmed that a sequential or combination strategy of 
direct-acting antivirals such as NA or immunomodulators 
(e.g., Peg-IFNα) may be effective in moving some selected 
patients with chronic hepatitis B towards a functional cure 
(8-12). A meta-analysis also showed that a longer period 
of Peg-IFNα-based treatment of more than 48 weeks, was 
likely to improve the HBsAg clearance rate (13). Another 
multicenter trial showed that HBsAg seroclearance could 
be improved significantly from 2.8% to 9.1% by providing 
a combination of Peg-IFN and tenofovir rather than Peg-
IFN alone (14). These findings support the use of a long-
term combination treatment strategy. We explored the use 
of a NA and Peg-IFNα combination strategy for selected 
HBeAg-negative chronic hepatitis B patients, and observed 
a significant increase in HBsAg clearance rate of up to 28% 
under prolonged (up to 96 weeks) treatment (15). A further 
retrospective analysis found that HBsAg quantitation and 
decline at baseline and week 48 had a good predictive effect 
for HBsAg clearance rate at week 96. Patients with a low 
level of HBsAg at 48 weeks were the dominant population 
for HBsAg clearance. For these patients, it was more 
worthwhile to extend the course of NA combined with 
IFN treatment to pursue a functional cure (16). However, 
prolonging duration leads to much higher treatment cost, 

and there are few data to investigate the treatment cost and 
value for this strategy. 

The purpose of this study was therefore to further 
evaluate the value of HBsAg clearance and carry out 
health economic analysis of a treatment strategy of a long-
term combination of NA and Peg-IFNα for patients with 
HBeAg-negative chronic hepatitis B.

We present the following article in accordance with 
the Consolidated Health Economic Evaluation Reporting 
Standards (CHEERS) reporting checklist (available at 
https://dx.doi.org/10.21037/atm-21-1666).

Methods

The study was conducted in accordance with the 
Declaration of Helsinki (as revised in 2013). The study 
was approved by the Institutional Ethics Committee of the 
Beijing You’an Hospital, Capital Medical University, China 
{[2018]050}.

Strategies

We aimed to explore the strategy of extended duration NA 
plus Peg-IFNα treatment for selected patients with HBeAg-
negative chronic hepatitis, who had HBsAg ≤1,000 IU/mL 
and HBV-DNA <100 IU/mL. The population was treated 
with Peg-IFNα (135 or 180 μg/week) combined with NA 
(Entecavir 0.5 mg per day or Tenofovir disoproxil 300 
mg per day). HBsAg clearance rate increased up to 28% 
under prolonged treatment of up to 96 weeks (15), and 
further retrospective analysis showed that HBsAg levels at 
week 48 could help to predict HBsAg clearance rate at week 
96 (16). The HBsAg clearance rate differed after treatment 
in different groups. It was 6.7% among those with  
100 IU/mL < HBsAg ≤1,000 IU/mL, which was defined 
as the primary advantage population, 31.8% for those with 
10 IU/mL< HBsAg ≤100 IU/mL, or the middle advantage 
population, and 67.7% for those with HBsAg ≤10 IU/mL 
who were defined as the super-advantage population (16). 

On the basis of this strategy, we built a Markov model 
with HBsAg loss as a single outcome. We compared the 
effects and costs of combination therapy under the long-
term combination of NA and Peg-IFNα with traditional 
NA monotherapy (Entecavir 0.5 mg per day or Tenofovir 
disoproxil 300 mg per day).

This health economic analysis provides further evidence 
on whether to pursue HBsAg loss in populations with 
different HBsAg levels at 48 weeks of treatment, and helps 

https://dx.doi.org/10.21037/atm-21-1666
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to define the population characteristics for achieving HBsAg 
clearance. It also matches the outcomes at the end of the 
lifecycle with clinical observations, to verify the clinical 
value of the Markov model.

Markov model and cycle status

We aimed to develop a Markov model to simulate the 
long-term disease progression and outcome for HBeAg-
negative patients with chronic hepatitis B who were  
35 years old, using a treatment strategy of extended-
duration combination NA and Peg-IFNα. 

The model does not apply to HBeAg-positive patients 
or drug-resistant patients. It included clinical endpoints for 
eight states among patients with HBeAg-negative chronic 
hepatitis B: HBsAg clearance, compensated cirrhosis, 
decompensated cirrhosis, hepatocellular carcinoma, liver 
transplantation, post-liver transplantation and hepatitis 
B-related death. Patients from the initial state (having 
chronic hepatitis B) could move to other states with a 
defined transition probability, with death as the final state 
(see Figure 1). The life expectancy of Chinese people in 
Beijing was 82.2 years in 2018 (17), so 85 years old was 
set as the end of the cycle. The model’s time horizon was  
50 years, with a cycle length of 1 year, and patients from the 

initial state could either move to another state or remain in 
the same state after a 1-year cycle. A half-cycle correction 
was applied.

Disease state transition probability 

The annual transition probability is the probability that 
a patient will move from one state to another within 
one cycle. The cumulative transition rate of different 
outcomes was examined for four groups of patients under 
NA monotherapy or combination Peg-IFN and NA 
treatment. They were as follows: (I) HBsAg ≤1,000 IU/mL 
treated with NA; (II) HBsAg level of 100 IU/mL < HBsAg  
≤1,000 IU/mL; (III) 10 IU/mL < HBsAg ≤100 IU/mL and 
(IV) HBsAg ≤10 IU/mL treated with Peg-IFNα combined 
with NA followed by NA monotherapy after 96 weeks.

The HBsAg loss rate in the first 96 weeks in the model 
was based on our previous study data, and the transition rate 
between different disease states after 96 weeks was derived 
from the published literature and clinical practice data 
from Beijing. The calculated annual transition probability 
estimates are shown in Table 1. 

The Markov model was calculated and implemented 
using TreeAge Pro 2011 (TreeAge Software, Williamstown, 
MA, USA).

Figure 1 Diagram of the Markov model schematic with entry points of HBeAg-negative patients with chronic hepatitis B. CHB, chronic 
hepatitis B; CC, compensated cirrhosis; DCC, decompensated cirrhosis; HCC, hepatocellular carcinoma; LTP, liver transplantation; post-
LTP, post-liver transplantation; HBeAg, hepatitis B e antigen; HBsAg, hepatitis B surface antigen.

CHB

HBsAg loss Death

LTPPost-LTP

CC DCC

HCC
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Table 1 Annual transition rates of disease states used in the Markov model

Initial state Transition state Model input (%) Range (%) Reference

From CHB† HBsAg loss 0.30 – (18)

CC 0.34 (0.30, 0.40) (19)

DCC 0.02 (0, 0.05) (19)

HCC 0.70 (0.27, 1.00) (20)

Death 0.93 (0.75, 1.50) (21)

Before 96-week

From CHB‡§ HBsAg loss 67.7 – (16)

NA treatment 32.3

From CHB‡¶ HBsAg loss 31.8 – (16)

NA treatment 68.2

From CHB‡# HBsAg loss 6.7 – (16)

NA treatment 93.3

After 96-week

From CHB†# HBsAg loss 1.80 – (22)

CC 0.34 (0.30, 0.40) (19)

DCC 0.02 (0, 0.05) (19)

HCC 0.70 (0.27, 1.00) (20)

Death 0.93 (0.75, 1.50) (21)

From CHB†¶ HBsAg loss 1.90 – (22)

CC 0.34 (0.30, 0.40) (19)

DCC 0.02 (0, 0.05) (19)

HCC 0.40 (0.27, 1.00) (20)

Death 0.93 (0.75, 1.50) (21)

From CHB†§ HBsAg loss 7.40 – (22)

CC 0.34 (0.30, 0.40) (19)

DCC 0.02 (0, 0.05) (19)

HCC 0.40 (0.27, 1.00) (20)

Death 0.93 (0.75, 1.50) (21)

From HBsAg loss CC 0.34 (0.30, 0.40) (19)

DCC 0.02 (0, 0.05) 19)

HCC 0.10 – (23)

From CC DCC 1.90 (0.9, 3.8) (24)

HCC 1.60 (0.8, 3.2) (24)

Death 2.40 (1.2, 4.8) (24)

Table 1 (continued)
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Cost-effectiveness and health economics evaluation

Health utility estimation
From the perspectives of health care and patients, the 
medical cost of chronic hepatitis B patients, including both 
the costs of antiviral treatment and related medical care 
costs, were obtained from recent cost-effectiveness study 
analyses on Chinese people with chronic hepatitis B (29,30), 
and used to estimate health state utility (Table 2).

Cost and health economics evaluation
The outcome measures were lifetime cost and quality-
adjusted life-years (QALYs). Peg-IFN combined with NA 
was considered the reference therapy, and incremental 
cost-effectiveness ratios (ICERs) were used to determine 
the additional cost of each QALY when a treatment had a 
greater cost and effectiveness than the reference. 

WHO CHOICE sets out that any treatment option 
with ICER less than GDP per capita can be considered 
extremely cost-effective. If ICER is more than one and 
less than three times GDP per capita, it is considered cost-
effective. If ICER is greater than or equal to three times 
GDP, the option is not cost-effective. In this study, we 
set the willingness to pay (WTP) threshold as three times 
the national GDP per capita in 2018. GDP per capita 

was around US dollars (USD) 9,750 (approximately RMB 
64,521), so three times was USD 29,250 (RMB 193,562). 
All costs were converted to 2018 values in USDs using 
an exchange rate of 1 USD =6.6174 Chinese Yuan. The 
discount rate was determined to be 5% per annum (31).

Patients were treated using a long-term combination 
strategy, and costs included antiviral treatment costs, 
any necessary laboratory tests and any related patient 
management costs. We calculated the cost of anti-viral 
treatment based on the most recently published figures. We 
used medical management costs for chronic hepatitis B and 
other related costs from a retrospective pharmacoeconomic 
analysis in Beijing from February 2008 to December  
2012 (32). All costs were inflated to 2018 prices using 
the China National Healthcare Index from the National 
Bureau of Statistics of China, and converted to USD using 
the official 2018 exchange rate (1 USD =6.2 RMB). The 
average annual drug cost and the costs of different disease 
states are shown in Table 3.

Sensitivity analysis

We used one-way and two-way sensitivity analysis and 
probabilistic sensitivity analysis to explore the impact of 
parameter uncertainty (33). First, we used Tornado Diagram 

Table 1 (continued)

Initial state Transition state Model input (%) Range (%) Reference

From DCC HCC 7.10 (3.5, 10.0) (20)

Liver transplantation 5.50 (1.0, 10.0) (25)

death 15.00 (9.9, 20.0) (20)

Liver transplantation Post-liver transplantation 88.00 (89.2, 86.8) (26)

Death 12.00 (10.8, 13.2) (26)

Post-liver transplantation Death 4.80 (4.3, 5.3) (27)

HBV relapse 8.10 (7.3, 8.9) (27)

From HCC Liver transplantation 5.50 (1.0, 10.0) (25)

Death 54.50 (20.0, 60.0) (20,28)
†, patients receiving NA monotherapy;  ‡, patients receiving combination NA and Peg-IFNα therapy; ‡#, population with 100 IU/mL < HBsAg 
≤1,000 IU/mL at 48 weeks treated with combination NA and Peg-IFNα before 96 weeks; ‡¶, population with 10 IU/mL < HBsAg ≤100 IU/mL  
at 48 weeks treated with combination NA and Peg-IFNα before 96 weeks; ‡§, population with HBsAg ≤10 IU/mL at 48 weeks treated 
with combination NA and Peg-IFNα before 96 weeks; †#, population with 100 IU/mL < HBsAg ≤1,000 IU/mL at 48 weeks treated with NA 
monotherapy after 96 weeks; †¶, population of 10 IU/mL < HBsAg ≤100 IU/mL at 48 weeks treated with NA monotherapy after 96 weeks; 
†§, population of HBsAg ≤10 IU/mL at 48 weeks treated with NA monotherapy after 96 weeks. Peg-IFNα, pegylated interferon alpha; NA, 
nucleoside analogs; CHB, chronic hepatitis B; HBsAg, hepatitis B surface antigen; CC, compensated cirrhosis; DCC, decompensated 
cirrhosis; HCC, hepatocellular carcinoma.
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analysis to do a one-way sensitivity analysis. Parameters 
with impact ranking were screened out with the results 
expressed as tornado charts. Second, we used a probabilistic 
sensitivity analysis based on the Monte Carlo simulation 
method. Different types of parameters were given a specific 
distribution, and the simulation was performed 1,000 times 
to observe the stability of the model results. The results are 
shown as the cost-effectiveness acceptability curve, which 
indicates the probability that each alternative will become 

the most cost-effective treatment as a dominant strategy 
as the WTP changes. All parameters in the model had 
correspondingly appropriate distributions, β-distributions 
were assigned for probability and utility values, and cost 
variables were assumed to follow a gamma distribution.

Results

Cost-effectiveness results and cumulative disease incidence

The cumulative cost of NA monotherapy was USD 52,064 
(RMB 344,526) and it gave 13.9 QALYs per patient. The 
combination therapy had a cost of USD 45,032 (RMB 
297,998) and shared 15.8 QALYs. The ICER of NA 
monotherapy (USD −3,755/QALY) showed that NA 
monotherapy did not obtain extended dominance over 
combination therapy. The combination treatment of NA 
plus Peg-IFNα for selected HBeAg-negative patients 
therefore gave both more QALYs and lower costs under the 
Markov model estimation (Table 4). When ranking the cost 
of combination therapy groups, we found that the cost of 
the population with HBsAg ≤10 IU/mL was the lowest, at 
USD 35,318 (RMB 233,714). The benefit was 16.7 QALYs, 
which was overall the best cost-effectiveness benefit.

Over their lifetime, we estimated that HBsAg loss would be 
achieved by 77% of the population with HBsAg ≤10 IU/mL, 
52% of the group with 10 IU/mL < HBsAg ≤100 IU/mL, and 
38% of patients with 100 IU/mL < HBsAg ≤1,000 IU/mL. 
However, if treated using NA monotherapy, only 8% of patients 
would achieve HBsAg loss.

One-way and probabilistic sensitivity analysis

The tornado graph for the top 10 most influential parameters 
(Figure 2) showed that the discount rate is the most significant 
factor. The results of the probabilistic sensitivity analysis 
relied on the changing WTP. Below the WTP threshold of 
USD 29,250 (RMB 193,562, three times the domestic GDP 
per capita in 2018) per QALY, the combination treatment 
became more cost-effective compared with NA monotherapy 
as WTP increased (see Figure 3). Additional two-way 
sensitivity analysis showed in Figure S1.

Discussion

Treatment strategy using long-term combination NA and 
Peg-IFNα 

A “functional cure” is the optimal treatment endpoint 

Table 2 Mean utility estimates for chronic hepatitis B-related 
health states

Health state utilities Utility Range

HBsAg loss 0.95 (0.90, 0.99)

Chronic hepatitis B 0.95 (0.90, 0.99)

Compensated cirrhosis 0.69 (0.66, 0.71)

Decompensated cirrhosis 0.35 (0.32, 0.37)

Liver transplantation 0.41 (0.37, 0.45)

Post liver transplantation 0.55 (0.49, 0.61)

Hepatocellular carcinoma 0.38 (0.36, 0.41)

HBsAg, hepatitis B surface antigen.

Table 3 Average annual total drug cost and chronic hepatitis 
B-related patient management cost

Treatment strategy & cost
Annual base-

case estimation 
(Yuan, RMB)

Annual base-
case estimation 

(Dollar, USD)

Treatment strategy

NA monotherapy 6,700 1,012

NA + Peg-IFNα 48,000 7,254

Disease-state cost†

HBsAg loss 1,978 299

Chronic hepatitis B 1,978 299

Cirrhosis 6,050 914

Decompensation cirrhosis 42,519 6,425

Hepatocellular carcinoma 86,384 13,054

Liver transplantation (27) 448,878 67,833

Post-liver transplantation (27) 67,989 10,274
†, including the cost of annual medical management, laboratory 
testing and examinations. NA, nucleoside analogs; Peg-IFNα, 
pegylated interferon alpha; HBsAg, hepatitis B surface antigen.

https://www.sciencedirect.com/science/article/pii/S1098301515019750?via%3Dihub#s0070
https://cdn.amegroups.cn/static/public/ATM-21-1666-Supplementary.pdf
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in the current domestic and international guidelines for 
chronic hepatitis B. The alternative options of a finite 
period of IFN, HBsAg loss or transition rate are still 
seldom used. Peg-IFNα and NA control hepatitis B using 
different mechanisms, so it is logical that combining the 
two may improve efficacy (34). Recent cohort studies used 
a combination of NA and IFN to improve the treatment 
efficacy by combination or longer treatment duration. 
Under the combination treatment strategy, we observed 
that HBsAg loss was significantly higher (28%). Further 
retrospective analysis found that patients with low HBsAg 
at 48 weeks were the dominant population for a functional 
cure (12).

Cost-effectiveness benefit

“Value-based healthcare” requires a focus on health 
economics, and is especially important for innovative 
medicines emerging through recent and evolving drug 
development. The current epidemic has also encouraged 
health authorities, healthcare providers and patients to 
review value-oriented medication strategies. A systematic 
review by Wigfield et al. (35) analyzed 65 published articles 
of pharmacoeconomic evaluation, and only 11 of them 
mentioned treatment-related HBsAg loss or conversion. 
Most of the analyses did not evaluate functional cure. 
This may be because of the low possibility of HBsAg loss 
under traditional treatment options, making it impossible 
to carry out further analysis of cost-effectiveness. Along 
with treatment improvement, a functional cure is regarded 
as the gold standard of antiviral therapy. We therefore 
believe that it is essential to incorporate functional cure into 
pharmacoeconomic models. We targeted HBsAg clearance 
as a value evaluation point for hepatitis B antiviral therapy 
to simulate anti-viral combination treatment strategies. 
Using the Markov model, we estimated the cumulative 
lifelong HBsAg loss rate was 76.5% for the population 
with HBsAg ≤10 IU/mL and 51.7% for the group with  
10 IU/mL < HBsAg ≤100 IU/mL group, which was 
comparable to what we have observed in our clinical 
practice. That also demonstrated the practical value of 
this Markov model. Our new Markov model suggested 
that the cumulative cost with NA monotherapy was USD 
52,064 with a gain of 13.9 QALYs. For patients receiving 
combined treatment, the cumulative cost was USD 45,032, 
and the cumulative effect 15.8 QALYs. Compared with 
NA monotherapy, the cost of the combination therapy was 
lower, but gave more QALYs. In the further sub-group T
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analysis, the population with HBsAg ≤10 IU/mL had the 
lowest cumulative cost, USD 35,318, and the cumulative 
effect was 16.3 QALYs. This was also lower than the WTP 
threshold for the best cost-effectiveness option. In our real 
clinical observation, if patients treated with combination 

NA and IFN see HBsAg loss within 96 weeks, the 
corresponding treatment cost will be lower than the Markov 
model simulation. The one-way sensitivity analysis showed 
that the discount rate has the greatest impact on the results. 
When the discount rate changed within the reference range 
and other parameters were kept at the baseline level, the 
population with HBsAg ≤10 IU/mL receiving combination 
treatment was always the most cost-effective option. The 
same result was derived from the probability analysis. To 
our knowledge, this is the first analysis assessing the cost-
effectiveness of HBsAg loss on HBeAg-negative patients 
with chronic hepatitis B. This suggests that a treatment 
strategy using a long-term combination NA and Peg-
IFNα could potentially enable a part of patients to obtain 
a much higher HBsAg loss rate with economic benefit 
as well. A published data by Chahal et al. on the use of 
monitoring and treatment for HBV high-risk groups can 
bring pharmacoeconomic benefits and reduce the burden 
of disease. Our research strategy has not been explored 
in high-risk groups (36). The benefits of combined 
intervention therapy on HBV high-risk populations need to 
be confirmed by additional data.

Figure 2 Results of one-way sensitivity analysis (Tornado analysis) at the threshold of willingness to pay (WTP) in China, which was USD 
29,250 (RMB 193,562, three times the GDP per capita in 2018) per QALY. The dark blue portion of each bar represents the low range of 
the parameter on the y-axis, and the light blue portion the high range of the parameter. When dark blue is on the left and light blue on the 
right, the ICER increases as the parameter value increases; when light blue is on the left of the baseline, ICER decreases as parameter value 
increases. c, cost; CC, compensated cirrhosis; CHB, chronic hepatitis B; CIRR, cirrhosis; DCC, decompensated cirrhosis; EV, expected value; 
GDP, gross domestic product; HBsAg, hepatitis B surface antigen; HCC, hepatocellular carcinoma; ICER, incremental cost-effectiveness ratio; 
LP, liver transplantation; NA, nucleoside analogs; POSTLP, post-liver transplantation; QALY, quality-adjusted life-year; u, utility.
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Limitations

This study had some limitations. First, the Markov 
model did not include stability after HBsAg clearance or 
rescue treatment for recurrent cases. From a virological 
perspective, a functional cure is not the same as eradicating 
the HBV. The durability and recurrence after HBsAg 
loss are an essential way to evaluate the correlation with 
long-term treatment goals and improvement of clinical 
outcomes. Another prospective study from our research 
group demonstrated that the recurrence peak after HBsAg 
clearance or seroconversion was within 52 weeks (37). A 
recent meta-analysis review paper involving 43,924 patients 
with chronic hepatitis B found a total recurrence rate after 
HBsAg clearance of 6.19%, with an average follow-up of 
4.74 years. The overall stability was good (38), but there 
were significant differences between different research 
populations. We therefore did not include this data. Second, 
another limitation was the lack of large-sample prospective 
cohort follow-up data to supplement the long-term outcome 
evaluation after HBsAg loss in groups with different HBsAg 
titers. We used data retrieved from the literature, including 
review papers, as the reference. More data are needed to 
verify the long-term outcome after HBsAg clearance.

Conclusions

This pharmacoeconomic analysis showed that, using IFN 
combined with NA treatment gives more QALYs for 
patients with HBsAg ≤1,000 IU/mL, regardless of the 
HBsAg titer within that range. The population with the 
greatest advantage is that with HBsAg ≤10 IU/mL, where 
the cost-effectiveness is higher. The results of this study 
should enable HBeAg-negative populations to be treated 
more cost-effectively. Further prospective cohort studies 
would be needed to demonstrate the long-term clinical 
benefits. 
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