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Purpose: HBV functional cure is an optimal treatment goal for chronic hepatitis B (CHB) at present and numerous new drugs aiming
for HBV functional cure are in development. We carried out an internet-based survey to understand the treatment status, unmet needs,
awareness of HBV functional cure and attitude toward related clinical trials among CHB patients in China.

Patients and Methods: An internet-based anonymous survey was conducted on CHB patients who reside in mainland China.
Determinants of awareness and attitude were identified by logistic regression models.

Results: Of the 1220 CHB patients who completed the survey questionnaire, 11.1% (135/1220) were aware of HBV functional cure
and 50.2% (612/1220) answered “definitely will” to participate in related clinical trials. Participants who knew their HBsAg level
(HBsAg<1500 IU/mL: OR=3.03, 95% CI: 1.87-4.92; HBsAg>1500 IU/mL: OR=2.57, 95% CI: 1.35-4.88), who expected to achieve
HBsAg loss with treatment (OR=1.63, 95% CI: 1.07-2.50) and who were dissatisfied with current treatment due to the failure of
achieving HBsAg loss (OR=1.67, 95% CI: 1.10-2.53) had better awareness of HBV functional cure. Participants who had HBsAg
level less than 1500 IU/mL (OR=1.45, 95% CI: 1.05-1.99), treatment with pegylated interferon alpha with or without nucleos(t)ide
(OR=1.68, 95% CI: 1.11-2.53) and better awareness of HBV functional cure (OR=1.62, 95% CI: 1.01-2.61) were more likely to say
“definitely will” to participate in related clinical trials.

Conclusion: Chinese CHB patients reported a low awareness of HBV functional cure. Although CHB patients in China reported a
low rate of HBV functional cure awareness, they had a high acceptance of related clinical trials.
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Introduction

Hepatitis B virus (HBV) infection is a global public health concern, and patients with HBV infection are at high risk of
progressive liver diseases and hepatocellular carcinoma (HCC). China has the largest chronic hepatitis B (CHB) burden
with an estimated 7.8% hepatitis B surface antigen (HBsAg) seroprevalence rate and 11.4 per 100,000 all-age death rate
for HBV-related diseases in 2019." Increasing levels of HBV DNA, HBsAg, and ALT were associated with an increasing
risk of HCC.? Studies have reported that HBsAg seroclearance can further reduce HCC risk after complete viral
suppression and was associated with improved patient outcomes.>* However, current CHB standard of care (SoC)
treatment can only achieve a low rate of HBsAg seroclearance.”’

HBYV functional cure, defined as sustained, undetectable HBsAg and HBV DNA in serum with or without serocon-
version to hepatitis B surface antibody (anti-HBs) after completion of a finite course of treatment, was first officially
proposed as the goal of new HBV therapies in 2016 AASLD-EASL endpoint workshop and further discussed in 2019
AASLD-EASL endpoint conference.®* Many new drugs aiming for HBV functional cure such as direct-acting antivirals,
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viral antigen production/release inhibitors, and immunomodulators are in development, many of which are being or have
been tested in Phase II clinical trials with some promising readouts.'®

Although the benefits of HBV functional cure have been widely accepted by professionals in hepatology and clinical
development of cure regimens are prosperous, patients’ awareness and acceptance were barely reported. To better
understand CHB patients’ medical needs and to support a patient-centric strategy in HBV functional cure drug
development, we conducted an internet-based anonymous survey to find out current treatment status, awareness of
HBYV functional cure and willingness to participate in related clinical trials among CHB patients in China.

Materials and Methods

Recruitment and Data Collection

Patient recruitment, survey questionnaire distribution and data collection were conducted by iGandan, an online platform
for liver disease care in China. From October 2022 to February 2023, 80 iGandan-registered doctors from 75 hospitals
across China distributed the questionnaire to their patients. The questionnaire featured 29 questions and took about 10
min to complete, aiming to assess the patients’ current CHB treatment status, CHB impact on life, awareness of HBV
functional cure and their attitude toward related clinical trials.

Consent Formation and Ethical Procedures

For eligibility, participants had to be at least 18 years of age, living in mainland China, able to complete the survey
questionnaire independently and chronically HBV infected. All participants were informed of the purpose of the
anonymous survey by reading the online consent before starting answering the questions. This study was approved by
the institutional ethics committee of Beijing You’an hospital, Capital Medical University, Beijing, China (no. [2023]002)
and conducted by the Declaration of Helsinki.

Participants Characteristics Measurement

Participants were asked about demographics, disease characteristics, CHB impact on life, current treatment status,
definition of HBV functional cure and willingness to participate in functional cure related clinical trials. To evaluate
the willingness, participants were asked to give a point ranging from 1 to 5 representing from the lowest willingness to
the highest willingness. In the analysis, we grouped the answers into three categories as “definitely will” (5 points),
“probably will” (4 points) and “will not” (1-3 points).

Statistical Analysis

Descriptive statistics were used to analyze participants’ demographics, baseline characteristics, CHB impact on life,
current treatment status and functional cure awareness. Possible factors associated with better functional cure awareness
and higher willingness to participate in related clinical trials were also analyzed.

Binary logistic regression was performed with function cure awareness as dependent variable, and age, location,
education, family income, CHB duration, HBsAg level, CHB treatment, reason of satisfaction on current therapies and
reason of dissatisfaction on current therapies as independent variables. Multinomial logistic regression was performed
with willingness to participate in functional cure related clinical trials as dependent variable, and age, location, education,
family income, CHB duration, HBsAg level, CHB treatment, reason of satisfaction on current therapies, reason of
dissatisfaction on current therapies and function cure awareness as independent variables. All statistical analyses were
conducted using SAS version 9.4.

Results

Demographics and CHB Impact on Life

In total, 1220 out of 1401 participants completed the questionnaire (87.1% response-rate). Table 1 shows the demo-
graphics of the participants. They came from 31 geographic regions across mainland China (22 provinces, 4 munici-
palities and 5 autonomous regions). The most represented regions were Henan province (n=118), Hebei province (n=82),
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Table | Demographics of the Study Participants

N %

Gender

Male 764 62.6

Female 456 374
Age

<30 123 10.1

23040 381 31.2

240-50 372 305

250-60 260 21.3

260 84 6.9
Region®

Henan 118 9.7

Hebei 82 6.7

Fujian 79 6.5
Education

High school and below 599 49.1

Above high school 621 50.9
Income (RMB/month)

Less than 5000 590 48.4

5000-10,000 458 375

10,000-30,000 139 1.4

30,000-50,000 18 1.5

More than 50,000 15 1.2
Insurance

National insurance 979 80.2

Non-national insurance 34 2.8

National + non-national insurance | 62 5.1

No insurance 145 1.9
Expense on CHB (RMB/month)

<1000 993 81.4

1000-3000 155 12.7

>3000 72 5.9

Notes: *Only the first 3 most represented regions were listed.
a full list of region distribution of the study participants.

See Table S| for

Fujian province (n=79), Sichuan province (n=68), Xinjiang Uygur autonomous region (n=64) and Shanxi province
(n=64). A full list of region distribution can be found in Table S1. 61.7% of the participants were 3050 years old, 49.1%
were less well educated with a high school or below diploma and 48.4% had a relatively low family income of less than

5000 CNY (~720 USD) per month. Regarding health insurance and expense on CHB treatment, most of the participants
had national insurance (85.3%) and 81.4% of them spent less than 1000 CNY (~150 USD) per month. For CHB's impact
on life, as shown in Figure 1, the three mostly reported were long-term health concern (73.9%), emotional impact
(58.4%) and financial burden (39.8%).

Disease Characteristics and Status of Treatment
The average CHB duration of the participants was 13.2 years. Among the participants who knew their disease baselines,
55.6% were HBeAg positive, 75.8% were HBV DNA undetectable, and 57.4% had HBsAg level less than 1500 IU/mL.
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Figure | The impact of CHB on life. A larger percentage represents more participants felt affected.

At the time of the survey, 85.5% of the participants were on SoC treatment, in which 82.6% were treated with nucleos
(t)ide analogs (NUCs) alone, 5.2% with pegylated interferon alpha (peg-IFN-a) alone and 12.2% with peg-IFN-a plus
NUCs. The participants were asked to give a score ranged 1-5 representing from very dissatisfied to very satisfied with
their current treatment. The average score was 4.2 points, suggesting most of the participants felt satisfied with their
current treatment. Figure 2a and b list the reasons for satisfaction and dissatisfaction of current treatment, respectively.
Convenience (61.5%), safety (46.9%) and liver function normalization (40.5%) were the three most mentioned reasons
for satisfaction, while long-term treatment (71.2%) was the main complaint. Reasons for dissatisfaction are shown in
Figure 2b. Furthermore, we asked the participants about their ideal HBV functional cure treatment. 68.6% reported they
expected a short-term treatment of less than 2 years.

HBV Functional Cure Awareness and Related Clinical Trials Participation Willingness
Participants who knew the two key aspects of HBV functional cure, sustainable HBsAg seroclearance and undetectable
HBV DNA for at least 6 months, were classified as aware of HBV functional cure. Only 11.1% (135/1220) of the
participants and 11.4% (119/1043) of the on-treatment participants were aware of HBV functional cure. Comparing to
their peers, the participants who knew their HBsAg level (HBsAg<1500 IU/mL: OR=3.03, 95% CI:. 1.87-4.92;
HBsAg>1500 IU/mL: OR=2.57, 95% CI: 1.35-4.88), who expected to achieve HBsAg loss by treatment (OR=1.63,
95% CI: 1.07-2.50) and who were dissatisfied with current therapies due to failure of achieving HBsAg loss (OR=1.67,
95% CI: 1.10-2.53) were more likely to be aware of HBV functional cure, as shown in Table 2.

Of the 1220 participants included in the analysis, 50.2% answered “definitely will” to participate in functional cure
related clinical trials and 18.0% answered “probably will.” The considerations were mainly based on safety and efficacy
of the study drug. Table 3 shows the association between willingness to participate in HBV functional cure related
clinical trials and patient characteristics. High willingness was associated with HBsAg level less than 1500 IU/mL
(OR=1.45, 95% CI: 1.05-1.99), peg-IFN-a treatment with or without NUCs (OR=1.68, 95% CI: 1.11-2.53), age 40-50
(OR=1.87, 95% CI: 1.06-3.30) and HBV functional cure awareness (OR=1.62, 95% CI: 1.01-2.61).

Discussion

To our knowledge, this is the first study to evaluate CHB patients’ awareness of HBV functional cure and their
acceptance of related clinical trials with a national online survey. The 1220 CHB participants represented all of the
geographic regions in mainland China.

HBV functional cure is a relatively new concept, which was first officially brought up in 2016.* Although there is
some difference in the definition of HBV functional cure from different literature, two key points were sustained HBsAg
loss and undetectable HBV DNA for at least 6 months after a finite course of treatment.®>!! Many studies demonstrated
that HBV functional cure was associated a decreased HCC risk especially in non-cirrhotic CHB patien‘cs.3’4’12 HBV
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Figure 2 (a) Satisfaction reasons of current treatment. A larger percentage represents more participants felt satisfied. (b) Dissatisfaction reasons of current treatment. A
larger percentage represents more participants felt dissatisfied.

functional cure has become an optimal treatment goal in clinics and many research resources have been invested for the

development of novel therapies aiming for HBV functional cure. However, our study indicated that only a small percent
of CHB patients were aware of HBV functional cure: 11.1% of all patients and 11.4% of on-SoC treatment patients,

which contrasted with the perception of hepatitis professionals. And according to the survey, most of the on-SoC

treatment participants reported being satisfied with their current treatment. The average satisfaction score was 4.2 points.

Convenience, safety, and liver function normalization are the three most mentioned advantages of current treatment. On
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Table 2 Association Between Functional Cure Awareness and Patient Characteristics

Variable Univariate Multivariate
n (%) OR crude (95% CI) p value n (%) OR adjusted (95% CI) p value

Age (year) <30 123 (10.1) 1.00 98 (9.4) 1.00

23040 381 (31.2) 1.64 (0.74-3.61) 0.2198 320 (30.7) 1.15 (0.48-2.80) 0.7525

240-50 372 (30.5) 2.08 (0.95-4.53) 0.0657 323 (31.0) 1.43 (0.59-3.47) 0.4324

=50 344 (28.2) 1.95 (0.89-4.27) 0.0977 302 (29.0) 1.30 (0.52-3.23) 0.5734
Location Underdeveloped region 867 (71.1) 1.00 733 (70.3) 1.00

Developed region 353 (28.9) 1.26 (0.86—1.85) 0.2327 310 (29.7) 1.24 (0.80-1.91) 0.3383
Family income (Yuan/month) | <5000 590 (48.4) 1.00 503 (48.2) 1.00

5000-10,000 458 (37.5) 1.05 (0.71-1.55) 0.8135 390 (37.4) 0.77 (0.48—1.24) 0.2772

>10,000 172 (14.1) 1.16 (0.69-1.97) 0.5728 150 (14.4) 0.72 (0.37-1.38) 0.3184
CHB duration (year) <5 317 (26.0) 1.00 244 (23.4) 1.00

25-10 198 (16.2) 1.76 (0.95-3.26) 0.0703 174 (16.7) 1.76 (0.88-3.52) 0.1094

=10-20 317 (26.0) 1.72 (0.99-2.99) 0.0560 280 (26.8) 1.61 (0.85-3.05) 0.1446

220 388 (31.8) 2.17 (1.29-3.65) 0.0035 345 (33.1) 1.84 (0.99-3.42) 0.0531
Education High school and below 599 (49.1) 1.00 526 (50.4) 1.00

Above high school 621 (50.9) 1.32 (0.92-1.89) 0.1314 517 (49.6) 1.24 (0.78-1.97) 0.3688
HBsAg level Unknown® 534 (43.8) 1.00 464 (44.5) 1.00

<1500 IU/mL 556 (45.6) 2.89 (1.88—4.44) <0.0001 456 (43.7) 3.03 (1.87-4.92) <0.0001

21500 IU/mL 130 (10.7) 2.95 (1.62-5.37) 0.0004 123 (11.8) 2.57 (1.35-4.88) 0.0039
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Treatment NUCs 862 (82.6) 1.00 862 (82.6) 1.00

Peg-IFN-a. with/without NUCs | 181 (17.4) 1.23 (0.76-1.99) 0.3897 181 (17.4) 0.93 (0.55-1.57) 0.7740
Expectation on therapy Others® 512 (49.1) 1.00 512 (49.1) 1.00

HBsAg loss 531 (50.9) 2.06 (1.38-3.08) 0.0004 531 (50.9) 1.63 (1.07-2.50) 0.0240
Reason of satisfaction Others® 1013 (97.1) 1.00 1013 (97.1) 1.00

HBsAg loss 30 (2.9) 1.20 (0.41-3.50) 0.7369 30 (2.9) 1.32 (0.43-4.04) 0.6251
Reason of dissatisfaction Others® 697 (66.8) 1.00 697 (66.8) 1.00

Cannot achieve HBsAg loss 346 (33.2) 2.10 (1.43-3.09) 0.0002 346 (33.2) 1.67 (1.10-2.53) 0.0160

Notes: *Unknown means patients did not know their HBsAg level; °Other expectations include undetectable HBVY DNA, HBeAg seroclearance, ALT normalization and anti-HBs seroconversion; “Others include convenience, safety, ALT
normalization, DNA suppression, low expense and HBeAg seroclearance; “Others include detectable HBV DNA, abnormal ALT, side effects of treatment, long-term duration of treatment, impact on life and high expense on treatment.

aro(q

|e 32 ueng


https://www.dovepress.com
https://www.dovepress.com

Duan et al

Dove

Table 3 Association Between Willingness to Participate in HBV Functional Cure Related Clinical Trials and Patient Characteristics

Variable n (%) Willingness to Participate in Clinical Trials
Definitely Will | p value Probably Will | p value
OR adjusted OR adjusted
(95% CI) (95% CI)
Age (year) <30 98 (9.4) 1.00 1.00
23040 320 (30.7) 1.60 (0.92-2.77) | 0.0930 0.87 (0.47—-1.61) | 0.6541
240-50 323 (31.0) 1.87 (1.06-3.30) | 0.0296 1.21 (0.64-2.31) | 0.5606
250 302 (29.0) 1.70 (0.96-3.02) | 0.0708 0.88 (0.44-1.72) | 0.7007
Location Underdeveloped region 733 (70.3) 1.00 1.00
Developed region 310 (29.7) 1.00 (0.73-1.38) | 0.9973 1.00 (0.66—1.51) | 0.9818
Family income (Yuan/month) | <5000 503 (48.2) 1.00 1.00
5000-10,000 390 (37.4) | 0.95 (0.68-1.33) | 0.7665 1.59 (1.03-2.46) | 0.0376
>10,000 150 (14.4) | 0.78 (0.49—1.25) | 0.298I 1.07 (0.59-1.96) | 0.8173
CHB duration (year) <5 244 (23.4) 1.00 1.00
25-10 174 (16.7) | 0.75 (0.46-1.20) | 0.2312 1.03 (0.58-1.84) | 09117
=10-20 280 (26.8) | 0.72 (0.48-1.10) | 0.1308 0.59 (0.34-1.03) | 0.0629
220 345 (33.1) | 0.72 (0.48-1.10) | 0.1276 0.70 (0.41-1.19) | 0.1854
Education High school and below 526 (50.4) 1.00 1.00
Above high school 517 (49.6) | 0.73 (0.52—-1.02) | 0.0631 1.45 (0.94-2.23) | 0.0905
HBsAg level Unknown® 464 (44.5) 1.00 1.00
<1500 IU/mL 456 (43.7) 1.45 (1.05-1.99) | 0.0225 1.39 (0.92-2.10) | 0.1160
21500 1U/mL 123 (11.8) 1.03 (0.65-1.65) | 0.8902 1.17 (0.64-2.12) | 0.6073
Treatment NUCs 862 (82.6) 1.00 1.00
Peg-IFN-a with/without NUCs | 181 (17.4) 1.68 (1.11-2.53) | 0.0136 1.12 (0.66—1.92) | 0.6726
Expectation on therapy Others® 512 (49.1) 1.00 1.00
HBsAg loss 531 (50.9) | 0.86 (0.64—1.15) | 0.3040 0.75 (0.51-1.10) | 0.1418
Reason of satisfaction Others® 1013 (97.1) | 1.00 1.00
HBsAg loss 30 (2.9) 1.05 (0.41-2.69) | 0.9241 1.81 (0.62-5.30) | 0.2771
Reason of dissatisfaction Others? 697 (66.8) 1.00 1.00
Cannot achieve HBsAg loss 346 (33.2) 1.15 (0.84-1.59) | 0.3799 1.07 (0.70-1.61) | 0.7657
Awareness of functional cure | Not aware 924 (88.6) 1.00 1.00
Aware 119 (11.4) 1.62 (1.01-2.61) | 0.0469 1.06 (0.56-2.01) | 0.8693

Notes: *Unknown means patients did not know their HBsAg level; *Other expectations include undetectable HBY DNA, HBeAg seroclearance, ALT normalization and anti-
HBs seroconversion; “Others include convenience, safety, ALT normalization, DNA suppression, low expense and HBeAg seroclearance; “Others include detectable HBV
DNA, abnormal ALT, side effects of treatment, long-term duration of treatment, impact on life and high expense on treatment.
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the other hand, this study showed that the concept of a finite course of treatment matched 68.6% of participants’ ideal
HBYV functional cure treatment, indicating a clear unmet need.

Our study has revealed three factors associated with HBV functional cure awareness: knowing of HBsAg level,
expectation of achieving HBsAg loss with treatment and dissatisfaction of current therapies due to the failure of
achieving HBsAg loss. This association is not surprising since HBsAg loss is a hallmark of HBV functional cure.
Although HBV DNA undetectable is also an important indicator of HBV functional cure, a patient who has achieved
HBsAg loss would have undetectable HBV DNA at large except those with occult HBV infection (OBI). However, the
prevalence of OBI in the general population is very low."?

Our study also analyzed patients’ willingness to participate in HBV functional cure related clinical trials. We found that
participants with HBsAg less than 1500 [U/mL, peg-IFN-a treatment with or without NUC, awareness of HBV functional
cure would say “definitely will” to clinical trials. Chinese physicians in HBV area have done many studies to explore the use
of peg-IFN-a to achieve HBV functional cure for many years, and CHB patients with HBsAg less than 1500 IU/mL are the
target population of these studies. OSST'* and NEW SWITCH'® demonstrated that a HBsAg loss rate of 22.2-26.5% at
week 48 can be achieved in HBeAg-negative patients with HBsAg less than 1500 IU/mL by switching to peg-IFN-a from
NUC. The 2019 Chinese expert consensus on roadmap to functional cure highly recommends that patients with HBeAg
seroclearance and HBsAg less than 1500 IU/mL employ NUC and peg-IFN-a sequential combination therapy to achieve
functional cure.'® The Everest project, a very large real-world cohort study in China in exploring 48-week peg-IFN-o with
or without NUC for HBV functional cure, is designed to include ~30,000 HBeAg-negative CHB patients with HBsAg less
than 1500 IU/mL in more than 400 hospitals across mainland China and 25,285 cases have been enrolled as of September
2022."7 Therefore, it is possible that the participants with HBsAg less than 1500 TU/mL might have heard of HBV
functional cure studies, have better understanding of these studies, and even have joined in these studies before. Similarly,
participants who were on peg-IFN-a treatment at the time of the survey may have been in an attempt to achieve HBV
functional cure. Thus, it is reasonable for them to have a high acceptance of functional cure related clinical trials.
Interestingly, we also found that participants of 40-50 years old would say “definitely will” to clinical trials compared to
those less than 30. Moreover, participants of other age groups (30—40 and >50) in our analysis also had a trend of increased
willingness. This might be due to the fact that most CHB patients of an age less than 30 are in a phase of immune tolerance
that treatment was not recommended by international guidelines.'® 2°

There are some limitations in our study. This survey is a cross-sectional study bearing inherent recall and social
desirability biases. We had mitigated these biases by adopting a self-administering approach instead of responding to
interviewer’s questions. Moreover, although the surveyed population was not a random sampling population, this study,
as an exploratory study, has generated useful results that could be of reference for future planning of HBV functional cure
drug development.

Conclusion

HBYV functional cure is currently the optimal goal of CHB treatment to reduce HCC risk to the lowest extent with a finite
course of medications. According to our survey, although Chinese CHB patients appear to have a low awareness of HBV
functional cure, they have a high willingness to participate in functional cure related clinical trials and an unmet need for
a finite, short-term treatment. Education will be valuable in the future to help them better understand surrogate
biomarkers of CHB treatment and benefits of HBV functional cure. Subsequently, improvements in functional cure
awareness might help accelerate clinical trial enrollment as well as functional cure regimen acceptance in the market.
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