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a b s t r a c t 

Background: High uptake of hepatitis B virus (HBV) tests and antiviral therapy are required to improve 

the clinical outcomes of patients with chronic hepatitis B (CHB) at the population level. In the current 

study, we used the Basic Medical Care Insurance for Employees (BMCIE) to investigate the changes of 

clinical care cascade of CHB in Beijing, China. 

Methods: Records for medical service of CHB patients from January 1, 2010 to December 31, 2018 were 

retrieved from the BMCIE database. The annual and cumulative rates of CHB patients in care, receiving 

HBV tests and on antiviral therapy were calculated. The trends of annual percentage changes (APCs) were 

estimated using Joinpoint regression model. 

Findings: Among estimated HBsAg positive employees, the rate of CHB patients in care increased from 

4 • 77% in 2010 to 18 • 61% in 2018 (APC = 17 • 3, 95%CI: 14 • 4-20 • 4). The rate of HBV tests increased from 4 • 41% 

in 2010 to 16 • 39% in 2018. Among the estimated eligible employees for treatment, the rate of antiviral 

therapy increased from 3 • 92% in 2010 to 30 • 88% in 2018. The proportion of hospital visits for HBV ≥4 

times per year had increased from 47 • 07% in 2010 to 65 • 31% in 2018. By 2018, entecavir (65 • 07%) and 

tenofovir (12 • 98%) had become the predominantly prescribed antiviral agents. 

Interpretation: The rates of CHB patients in care, receiving HBV tests and on antiviral therapy substantially 

increased in Beijing, China. However, more effort s are still needed to increase the uptake of HBV tests and 

treatment for achieving the goal of HBV elimination by 2030. 

Funding: Beijing Municipal Science and Technology Commission (No.D16110 0 0 027160 03), Na- 

tional Science and Technology Major Special Project for Infectious Diseases (No.Z19110 0 0 07619037, 

No.2018ZX10302204), and Digestive Medical Coordinated Development Center of Beijing Municipal Ad- 

ministration of Hospitals (No. XXX 0104). 
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Research in context 

Evidence before this study 

WHO sets targets of 90% of hepatitis B virus (HBV)- 
infected people diagnosed and 80% of those eligible treated 

with antiviral therapy by 2030. In the past decades, China has 
made great progress in controlling HBV disease. Assessment 
of clinical care cascade of patients with chronic hepatitis B 

(CHB) will facilitate evidence-based decision-making. 

Added value of this study 

This study quantified the current status of clinical care 
cascade of CHB in Beijing, China. The rates of CHB cases in 

care, receiving HBV tests and on antiviral therapy substan- 
tial increased from 4 • 77% to 18 • 61%, 4 • 41% to 16 • 39%, and 

3 • 92% in 2010 to 30 • 88% in 2018 in Beijing, China. The pro- 
portion of hospital visit for HBV ≥4 times per year increased 

from 47 • 07% in 2010 to 65 • 31% in 2018, while the propor- 
tion of first-line therapy recommended by the international 
guidelines–entecavir and tenofovir had increased to 78 • 05% 

of the total antiviral agents in 2018. 

Implications of all the available evidence 

This study suggested that the use of administrative 
database such as health insurance could be a useful approach 

to estimate the clinical care cascade of certain disease. Fur- 
ther effort s to scale-up the testing, linkage to care and treat- 
ment of CHB are still needed in Beijing as well as whole 
China to achieve the goal of elimination HBV by 2030. 

. Introduction 

Chronic hepatitis B virus (HBV) infection is a major public 

ealth issue worldwide 1-3 . Up to 40% of patients with chronic 

epatitis B (CHB) will develop liver-related complications and there 

re nearly 1 million HBV-related deaths each year 4 . Owing to 

hese drastic clinical consequences of CHB, global effort s, including 

niversal vaccination and high coverage of potent antiviral therapy 

or HBV, are continuously made aiming to reduce new infections 

nd to improve the outcomes in the existing pool of CHB patients 
 . Up to now, the global HBsAg positive rate has significantly de- 

reased to 3 • 5% over the past decades 6 . However, there are still

pproximately 257 million people living with chronic HBV infec- 

ion in the world, with majority of them born before the era of 

niversal HBV vaccination 

6 . 

Timely diagnosis and effective treatment of eligible individu- 

ls living with CHB have been shown to substantially reduce the 

isk of developing decompensated liver cirrhosis or hepatocellu- 

ar carcinoma (HCC) and to be a cost-effective intervention 

7 . Cur- 

ent first-line antiviral therapies for CHB are highly potent, well- 

olerated and confer very low resistance profile, but require long- 

erm treatment 8 . To maximize this benefit, countries in the West- 

rn Pacific have endorsed a regional action plan for viral hepatitis 

hich established 2020 targets that 30% of people living with HBV 

ould be diagnosed, and 50% of eligible people received treatment 
 . 

In China, the new infection rate of HBV becomes very low and 

he overall prevalence has been dramatically declined from 9.75% 

o approximately 6% 

10 , 11 . Nevertheless, China still has the highest 

urden of CHB, where inhabits nearly 25% of the total number of 

ersons with chronic HBV infection in the world 

3 . The availabil- 

ty and affordability to first line antiviral agents for HBV has also 

reatly improved 

6 , 12 , 13 . However, modeling studies demonstrated 
2 
hat the current rates of diagnosis and treatment of CHB in China 

re still low 

14 .Therefore, advocacy to increase the uptake of HBV 

iagnosis and treatment at the population level is still of utmost 

mportance to invert the premature deaths caused by CHB 

15 . In 

his sense, regular analysis of the clinical care cascade of CHB will 

ssist in assessing the progress toward HBV elimination goals. 

Therefore, in the present study we investigate the dynamic 

hanges of clinical care cascade of CHB patients in Beijing, China, 

y using the database of the Basic Medical Care Insurance for Em- 

loyees (BMCIE) from 2010 to 2018. 

. Methods 

.1. Database description 

The BMCIE (both current and retired) is a mandatory social in- 

urance program, which covers nearly 80% of the total population 

n Beijing. This database includes records for health care service 

erformed in both inpatient and outpatient settings, as well as the 

emographic profiles for covered individuals. In the present study, 

ll retrieved individual data were de-identified. 

.2. Identification of patients with CHB 

For the present study, CHB patients were identified from the 

MCIE database of Beijing from 1 January 2010 to 31 December 

018. Records of hospital visit due to CHB were screened elec- 

ronically using the International Classification of Diseases (ICD)- 

0 codes of B18.0 and B18.1, in combination of diagnostic term of 

HB. 

.3. Ascertainment of total number of HBsAg positive employees in 

eijing 

To estimate the total number of HBsAg positive employees in 

eijing, the sero-prevalence rate of HBsAg in Beijing was multiplied 

o the number of employees covered by the Basic Medical Care In- 

urance over the time period of interest. 

The sero-prevalence rate of HBsAg (around 3 • 12% for individu- 

ls aged ≥20 year old) was generated by a multistage randomized 

luster sampling survey of Beijing general population conducted by 

eijing Municipal Center for Disease Control and Prevention from 

ugust 2013 to February 2014 16 . 

The overall number of employees covered by Basic Medical Care 

nsurance in Beijing was derived from the Beijing Statistical Year- 

ook published by Beijing Municipal Bureau Statistics. The num- 

er of age- and gender- specific employees covered by Basic Medi- 

al Care Insurance was estimated based on the age proportion and 

ex ratio in the whole population reported in the Beijing Statistical 

earbook of the same year (available at http://tjj.beijing.gov.cn/ ). 

The estimated number of CHB patients eligible for antiviral 

herapy was calculated by the total number of HBsAg positive 

mployees times the proportion of persons eligible for treatment 

mong all HBsAg positive subjects (37 • 57%) as previous study re- 

orted 

2 . 

.4. Definitions for CHB patients in care, receiving HBV tests and on 

ntiviral therapy 

CHB patients annually in care were defined as having at least 

ne hospital visit due to CHB (encounter), combined with HBV 

ests or antiviral therapy for HBV at a given year. CHB patients ever 

n care were defined as having ever received CHB related care till a 

iven year. To calculate the rate of CHB patients in care, we divided 

he CHB patients in care among estimated HBsAg positive employ- 

es. We also calculated the age-and-gender specified rate per 100 

http://tjj.beijing.gov.cn/
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ersons by age group ( < 30, 30-39, 40-49, 50-59, and ≥60 years) 

nd gender group (male and female). 

CHB patients received HBV tests were defined as CHB patients 

aving received any serology or virology tests for HBV, including 

BsAg, Anti-HBs, HBeAg, Anti-HBe, Anti-HBc, and HBV-DNA quan- 

ification at least one time for a given year. CHB patients ever 

eceived HBV tests were defined as CHB patients having ever re- 

eived HBV tests till a given year. The rate of HBV tests was calcu- 

ated by dividing CHB patients received HBV tests by the estimated 

BsAg positive employees. 

Yearly treated CHB patients were defined as having been 

reated with lamivudine, adefovir dipivoxil, telbivudine, entecavir, 

enofovir, and/or interferon at least one time for a given year. Ever 

reated CHB patients were defined as having ever received antiviral 

gents after their initial diagnosis. 

The rate of treatment was calculated in two dimensions, one 

s dividing the antiviral treated patients by estimated eligible CHB 

atients for treatment (population level), the other is dividing the 

ntiviral treated patients by CHB patients in care (hospital level). 

The times of hospital visits for HBV were summarized, and pro- 

ortion of hospital visits for HBV ≥4 times per year was also cal- 

ulated. In addition, the proportion of hospitalization for CHB and 

ts complications (compensated/decompensated cirrhosis, or HCC) 

mong those in care was calculated. 

.5. Statistical Analysis 

For descriptive purpose, baseline characteristics were described 

s percent for categorical variables, and mean with standard devi- 

tion (SD) or median with interquartile range (IQR) for continuous 

ariables. 

Joinpoint regression program version 4.7.0.0 (National Cancer 

nstitute, Bethesda, MD) 17 , was used to investigate temporal 

hanges. This program used a piecewise linear regression approach 

o examine whether a single segment or multiple linear segments 

est explain the rate during the study period. We provided each 

rend segment by annual percent change (APC) and the trend for 

he entire study period by the average APC, which determined the 

ear when the trend in rate changed significantly and estimated 

he magnitude of the change 18 . The trends were considered sig- 

ificant if the 95% confidence interval (CI) of APC did not include 

ero. 

.6. Ethical standards 

This study was approved by the Institutional Review Board of 

eijing Friendship Hospital, Capital Medical University (approval 

umber 2016-P2-024-01), with the requirement for patients’ in- 

ormed consent waived. 

.7. Role of the funding source 

The funding source of this study had no role in the study de- 

ign, data collection, data analysis, data interpretation, or drafting 

f the manuscript. The corresponding authors had full access to all 

tudy data and are responsible for the decision to submit for pub- 

ication. 

. Results 

.1. Demographic and baseline characteristics of CHB patients 

Totally, 216,667 CHB patients in care were identified. The pa- 

ients were predominantly male (57 • 99%), with a mean age of ap- 

roximate 42 • 87 years. The proportion of cirrhosis decreased from 

7 • 80% in 2010 to 21 • 78% in 2018, while the proportion of HCC
3 
ecreased from 13 • 76% to 6 • 12%. During the study period, the pro-

ortion of patients with dual infection (HCV, HDV or HIV), co-liver 

isease and other co-morbidities decreased gradually (Table S1 and 

able S2). 

.2. Changes in clinical care cascade of CHB patients 

Among the estimated total number of HBsAg positive employ- 

es, the number of patients in care each year increased from 

5,810 (4 • 77%) in 2010 to 94,495 (18 • 61%) in 2018 ( Table 1 ,

igure 1 ). The average APC was 17 • 3%/year (95%CI, 14 • 4 to 20 • 4) for

HB patients in care. Joinpoint analysis demonstrated the change 

n rate of CHB patients in care went through two segments: the 

PC was 55 • 6%/year (95%CI, 35 • 4 to 78 • 9) in the rapid increase

hase of year 2010-2012, and 6 • 8%/year (95%CI, 5 • 4 to 8 • 1) in the

low increase phase starting in year 2012 ( Table 2 , Figure S1). 

Among the estimated total number of HBsAg positve employ- 

es, the number of patients receiving HBV tests also increased, 

rom 14,629 (4 • 41%) in 2010 to 83,240 (16 • 39%) in 2018. The aver-

ge APC was 16 • 6%/year (95%CI, 15 • 3 to 18 • 0) for HBV tests. Mean-

hile, the APC of CHB patients receiving HBV tests was 52 • 0%/year 

95%CI, 42 • 7 to 61 • 9) and 6 • 8%/year (95%CI, 6 • 2 to 7 • 4) in the rapid

ncrease phase and slow increase phase, respectively. 

Among the estimated eligible patients for treatment, the num- 

er of patients receiving antiviral therapy also increased, from 

,886 (3 • 92%) in 2010 to 58,908 (30 • 88%) in 2018. The average APC

as 24 • 6%/year (95%CI, 18 • 7 to 30 • 8) for antiviral therapy. The APC

f CHB patients receiving antiviral therapy was 90 • 3%/year (95%CI, 

5 • 2 to 149 • 4) and 8 • 2%/year (95%CI, 6 • 2 to 10 • 3) in the rapid in-

rease phase and slow increase phase, respectively. 

Among CHB patients in care, the rate of patients receiving an- 

iviral therapy also increased, from 30 • 90% in 2010 to 62 • 34% in

018. The average APC was 6 • 7%/year (95%CI, 4 • 6 to 8 • 9) for an-

iviral therapy. The APC of CHB patients receiving antiviral therapy 

as 24 • 9%/year (95%CI, 11 • 7 to 39 • 6) and 1 • 3%/year (95%CI, 0 • 5 to
 • 1) in the rapid increase phase and slow increase phase, respec- 

ively. 

.3. Subgroup analysis 

Age- and gender-specific rates of CHB patients in care among 

stimated total number of HBsAg positive employees were calcu- 

ated ( Figure 2 ). The annual rate of CHB patients in care increased

rom 6 • 33% to 23 • 49% for males (avearge APC: 16 • 7%), and from

 • 12% to 17 • 82% for females (average APC: 18 • 7%). From 2010 to

018, the average APC in annual rate of CHB patients in care was 

4 • 8% for CHB patients aged ≤30 years old, followed by 22 • 5%,

9 • 1%, 8 • 0%, and 2 • 6% for patients aged 30-39, 40-49, 50-59, and

60 years old, respectively. In 2018, 26 • 16% of estimated HBsAg 

ositive employees aged ≤30 years old were in care, reaching the 

ighest across all age groups, which indicated that younger CHB 

atients were more active in care. Similar trends were observed 

or the age- and gender-specific cumulative rates of CHB patients 

n care, as showed in Figure S2. 

Age- and gender-specific rates of HBV tests among esti- 

ated total number of HBsAg positive employees were calculated 

 Figure 2 ). The annual rate of HBV tests increased from 5 • 85% to

0 • 59% for males (average APC: 15 • 9%), and from 3 • 81% to 15 • 83%

or females (average APC: 18 • 1%). From 2010 to 2018, the average 

PC in annual rate of HBV tests was 34 • 9% for CHB patients aged

30 years old, followed by 22 • 3%, 18 • 4%, 6 • 5%, and 0 • 4% for pa-

ients aged 30-39, 40-49, 50-59, and ≥60 years old, respectively. 

n 2018, 24 • 22% of estimated HBsAg positive employees aged ≤30 

ears old have received HBV tests, reaching the highest across all 

ge groups, which indicated that younger CHB patients were more 

ctive in HBV monitoring. Similar trends were observed for the 
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Table 1 

Cascade of patients with chronic hepatitis B in care, receiving HBV tests and on antiviral therapy, 2010-2018 

Year 

2010 2011 2012 2013 2014 2015 2016 2017 2018 

Estimated total number of HBsAg( + ) persons 331,590 370,339 398,925 422,336 446,183 460,024 473,086 489,171 507,782 

Estimated eligible CHB patients for treatment 124,579 139,136 149,876 158,672 167,631 172,831 177,738 183,782 190,774 

No. of CHB patients in care 15,810 33,926 47,570 58,122 65,947 74,352 80,565 87,833 94,495 

% per 100 estimated HBsAg( + ) persons 4 • 77% 9 • 16% 11 • 92% 13 • 76% 14 • 78% 16 • 16% 17 • 03% 17 • 96% 18 • 61% 

No. of CHB patients receiving HBV tests 14,629 29,821 41,876 51,018 57,113 63,850 68,472 76,156 83,240 

% per 100 estimated HBsAg( + ) persons 4 • 41% 8 • 05% 10 • 50% 12 • 08% 12 • 80% 13 • 88% 14 • 47% 15 • 57% 16 • 39% 

No. of CHB patients receiving antiviral therapy 4,886 17,556 26,798 33,584 39,737 45,086 49,798 54,487 58,908 

% per 100 estimated eligible CHB patients for treatment 3 • 92% 12 • 62% 17 • 88% 21 • 17% 23 • 71% 26 • 09% 28 • 02% 29 • 65% 30 • 88% 

% per 100 CHB patients in care 30 • 90% 51 • 75% 56 • 33% 57 • 78% 60 • 26% 60 • 64% 61 • 81% 62 • 03% 62 • 34% 

No. of CHB patients ever in care - 40,128 65,229 90,630 115,507 141,026 165,836 191,475 216,667 

% per 100 estimated HBsAg( + ) persons - 10 • 84% 16 • 35% 21 • 46% 25 • 89% 30 • 66% 35 • 05% 39 • 14% 42 • 67% 

No. of CHB patients ever receiving HBV tests - 36,284 59,764 83,584 106,718 130,407 153,450 177,714 201,681 

% per 100 estimated HBsAg( + ) persons - 9 • 80% 14 • 98% 19 • 79% 23 • 92% 28 • 35% 32 • 44% 36 • 33% 39 • 72% 

No. of CHB patients ever receiving antiviral therapy - 18,492 30,163 41,131 52,085 62,967 73,467 84,063 94,390 

% per 100 estimated eligible CHB patients for treatment - 13 • 29% 20 • 13% 25 • 92% 31 • 07% 36 • 43% 41 • 33% 45 • 74% 49 • 48% 

% per 100 CHB patients ever in care - 46 • 08% 46 • 24% 45 • 38% 45 • 09% 44 • 65% 44 • 30% 43 • 90% 43 • 56% 

CHB, chronic hepatitis B. 

Figure 1. Cascade of patients with chronic hepatitis B in care, receiving HBV tests and on antiviral therapy, 2010-2018. The bars represent the annual number of CHB 

patients (yellow bar), the cumulative number of CHB patients (blue bar), the estimated total number of HBsAg( + ) persons (gray bar) in a and b, and the estimated eligible 

CHB patients for treatment (gray bar) in c. The dots represent the annual rate (square) and the cumulative rate (circle). CHB, chronic hepatitis B. 

Table 2 

Annual percentage change in the annual rates of CHB patients in care, receiving HBV tests and on antiviral therapy 

Overall Rapid increase phase Slow increase phase 

Year Average APC (95%CI) Year APC (95%CI) Year APC (95%CI) 

In care 2010-2018 17 • 3%(14 • 4 to 20 • 4) 2010-2012 55 • 6%(35 • 4 to 78 • 9) 2012-2018 6 • 8%(5 • 4 to 8 • 1) 

HBV tests 2010-2018 16 • 6%(15 • 3 to 18 • 0) 2010-2012 52 • 0%(42 • 7 to 61 • 9) 2012-2018 6 • 8%(6 • 2 to 7 • 4) 

Antiviral therapy 

Among estimated eligible patients for treatment 2010-2018 24 • 6%(18 • 7 to 30 • 8) 2010-2012 90 • 3%(45 • 2 to 149 • 4) 2012-2018 8 • 2%(6 • 2 to 10 • 3) 

Among CHB patients in care 2010-2018 6 • 7%(4 • 6 to 8 • 9) 2010-2012 24 • 9%(11 • 7 to 39 • 6) 2012-2018 1 • 3%(0 • 5 to 2 • 1) 

CHB: chronic hepatitis B; APC: annual percent change; HBV: hepatitis B virus. 
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ge- and gender-specific cumulative rates of CHB patients receiv- 

ng HBV tests, as showed in Figure S2. 

Age- and gender-specific rates of antiviral therapy among es- 

imated total number of HBsAg positive employees eligible for 

reatment were calculated ( Figure 2 ). The annual rate of antivi- 

al therapy increased from 5 • 61% to 42 • 18% for males (average

PC: 24 • 1%), and from 2 • 86% to 25 • 54% for females (average APC:

5 • 9%). From 2010 to 2018, the average APC in annual rate of an-

iviral therapy was 42 • 9% for CHB patients aged ≤30 years old, fol-

owed by 28 • 1%, 25 • 8%, 15 • 2%, and 11 • 1% for patients aged 30-39,

0-49, 50-59, and ≥60 years old, respectively. Compared with pa- 

ients aged < 60 years old, the rate of antiviral therapy increased 

elatively slow for CHB patients aged ≥60 years old. Similar trends 

ere observed for the age- and gender-specific cumulative rates of 

HB patients reveiving antiviral therapy, as showed in Figure S2. 

.4. Rates of antiviral therapy in different disease stages of CHB 

The annual rate of antiviral therapy stably increased among pa- 

ients with non-cirrhotic CHB, cirrhotic CHB and HCC. The rate 

f antiviral therapy increased with calendar time, particularly in 
4 
011, and it reached its highest value of 57 • 76% for non-cirrhotic 

HB, 74 • 05% for cirrhotic CHB, and 74 • 68% for HCC patients in 2018

 Table 3 ). The average APC in the rate of antiviral therapy is 5 • 3%

or non-cirrhotic CHB patients, 8 • 3% for cirrhotic CHB patients, and 

1 • 6% for HCC patients. Similar trends were observed for the age- 

nd gender-specific annual rates of CHB patients receiving antivi- 

al therapy (Figure S3), while the cumulative rates were basically 

table (Figure S4). 

.5. Changes of medical care utility and prescription patterns of 

ntiviral agents 

The annual times of hospital visits for HBV increased, with a 

edian of 3 times in 2010 and 8 times in 2018 (Table S3). The pro-

ortion of hospital visits for HBV ≥4 times per year increased from 

7 • 07% to 65 • 31% ( Figure 3 ). In contrast, the proportion of hospi-

alization for CHB and its complications decreased from 50 • 57% in 

010 to 10 • 34% in 2018 (Table S4). 

The prescription patterns of antiviral agents greatly changed 

 Figure 3 ). In 2010, adefovir dipivoxil and lamivudine were pre- 

ominant. In contract, the prescription of entecavir increased from 
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Figure 2. Annual rates of patients with chronic hepatitis B in care, receiving HBV tests and on antiviral therapy stratified by gender and age. a and b are the rates of CHB 

patients in care among estimated HBsAg( + ) population; c and d are the rates of CHB patients receiving HBV tests among estimated HBsAg( + ) population; e and f are the 

rates of CHB patients on antiviral therapy among estimated eligible CHB patients for treatment. CHB, chronic hepatitis B; HBV, hepatitis B virus. 

2  

i

i

(

u

4

o

o

0 • 17% in 2010 to 65 • 07% in 2018. Furthermore, tenofovir dip-

voxil increased to 12 • 98% after its aproval in 2015 and inclusion 

n the reimbursement list in 2017 in China. Consquently, entecavir 

65 • 07%) and tenofovir dipivoxil (12 • 98%) were the predominantly 

sed antiviral agents in 2018. 
5 
. Discussion 

This study quantified the current status of clinical care cascade 

f CHB in Beijing, China using BMCIE database, which covers 80% 

f the residents in Beijing. The rates of CHB patients in care, receiv- 
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Table 3 

Antiviral therapy for patients with chronic hepatitis B at different disease stages, 2010-2018 

Disease 

stages 

Year 

2010 2011 2012 2013 2014 2015 2016 2017 2018 

Non-cirrhotic CHB 

No. of CHB patients annually in care 9,239 22,674 33,003 40,896 46,445 52,787 57,360 62,754 68,130 

No. of patients on antiviral therapy 2,817 11,395 17,682 22,218 26,225 29,792 32,948 36,177 39,349 

% per 100 non-cirrhotic CHB patients 30 • 49% 50 • 26% 53 • 58% 54 • 33% 56 • 46% 56 • 44% 57 • 44% 57 • 65% 57 • 76% 

Cirrhosis 

No. of cirrhotic patients annually in care 4,395 8,249 10,912 13,040 14,912 16,719 18,071 20,280 20,578 

No. of patients on antiviral therapy 1,431 4,757 7,012 8,773 10,429 11,923 13,152 14,821 15,237 

% per 100 cirrhotic patients 32 • 56% 57 • 67% 64 • 26% 67 • 28% 69 • 94% 71 • 31% 72 • 78% 73 • 08% 74 • 05% 

HCC 

No. of HCC patients annually in care 2,176 3,003 3,655 4,186 4,590 4,846 5,134 4,799 5,787 

No. of patients on antiviral therapy 638 1,404 2,104 2,593 3,083 3,371 3,698 3,489 4,322 

% per 100 HCC patients 29 • 32% 46 • 75% 57 • 56% 61 • 94% 67 • 17% 69 • 56% 72 • 03% 72 • 70% 74 • 68% 

CHB, chronic hepatitis B; HCC, hepatocellular carcinoma 

Figure 3. Number of hospital visits (a) and antiviral prescription (b) among patients with chronic hepatitis B, 2010-2018. 
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ng HBV tests and on antiviral therapy substantially increased from 

 • 77% to 18 • 61%, 4 • 41% to 16 • 39%, and 3 • 92% in 2010 to 30 • 88% in

018 in Beijing, China. 

In our study, we found that the increase pattern was bipha- 

ic: a rapid increase phase (2010-2012) followed by a slow increase 

hase (2012-2018). The major contributor for this overall increase 

ight be the progress by adopting a comprehensive strategy to in- 

rease awareness of CHB and affordability of antiviral therapy in 

eijing as well as whole China. Specifically, the antiviral agents for 

BV have included in the reimbursement list of Basic Medical Care 

nsurance in Beijing since July 1, 2011, thereby leading to a rapid 

ncrease around year 2011 5 , 19 . 

Our study also revealed different patterns of clinical care cas- 

ade among patients with different age and gender. The rate of 

HB patients in care was higher in younger patients. Similarly, 

he rates of antiviral therapy among estimated CHB patients eli- 

ible for treatment varied widely in persons with different ages, 

anging from 16 • 43% ( ≥60 years old) to 42 • 24% ( < 30 years old)

n 2018. One of the explanations might be that younger patients 

ave higher awareness of and more active attitude towards CHB 

isease 20 . 

An interesting finding was that the proportion of hospital vis- 

ts for HBV ≥4 times per year increased from 47 • 07% to 65 • 31%,

hereas the proportion of hospitalization for CHB and its compli- 

ations decreased from 50 • 57% in 2010 to 10 • 34% in 2018. This kind

f changes of clinical care utility may reflect the fact that effective 

ntiviral therapy reduced the disease progression and complication 

f CHB, therefore decreased the need for hospitalization 

5 . Indeed, 

ealth economic study showed antiviral therapy for CHB is highly 

ost effective, all even cost saving 15 . Furthermore, the proportion 

f first-line therapy recommended by the international guidelines–

ntecavir and tenofovir had increased to 78 • 05% of the total antivi- 

al agents in 2018. This improvement was mainly due to massive 
6 
rice reduction of antiviral agents and their inclusion to the reim- 

ursement list 5 , 19 . 

Finally, the rate of antiviral therapy among CHB patients eligible 

or treatment in Beijing (31%) seemed higher than the estimates of 

hole China (16%) and the whole Western Pacific Region (5%), but 

ower than that in Korea (51%) 14 . Obviously, a huge gap still ex- 

sted between the current status and the WHO strategy targets of 

0% of HBV-infected people are diagnosed and 80% of those eli- 

ible for treatment are treated by 2030 6 . Therefore, further ef- 

orts to scale-up the testing, linkage to care and treatment was still 

eeded in Beijing as well as whole China. 

Overall, our study suggested that the use of administrative 

atabase such as health insurance could be an important way 

o estimate the clinical care cascade of certain disease. This ap- 

roach may facilitate the continuous monitoring of CHB disease 

urden and clinical care cascade, thereby supporting evidence- 

ased decision-making for clinical and public health issues. 

However, the interpretation of our results required caution due 

o the following limitations. Firstly, the administrative database 

oes not contain the information of laboratory and radiology re- 

ults therefor preclude accurate assessment of clinical diagnosis 

nd therapeutic effectiveness. Secondly, the number of HBsAg pos- 

tive employees is estimated using the rate derived from a popu- 

ation based survey reported in 2016, and change of HBsAg pos- 

tive rate over the study period might affect the accuracy of this 

stimation. However, the amplitude of change in adults would be 

ery small during the studied period because the rate of new infec- 

ion and the rate of spontaneous or treatment-induced HBsAg loss 

re very low. Thirdly, due to the availability, we could only analyze 

ine time points of the clinical care cascade of CHB patients (2010 

o 2018). Fourthly, the results were derived from employees cov- 

red by Basic Medical Care Insurance, the core population of CHB 

anagement in Beijing. However it may not be extrapolated to the 
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hole population, because this BMCIE system covers only about 

0% of the total population in Beijing, and the left 20% mainly con- 

ists of children/adolescents and residents who are not currently in 

mployment, which are covered by the database of Basic Medical 

are Insurance for Residences. 

. Conclusion 

This study demonstrated that the rates of CHB patients in care, 

eceiving HBV tests and on antiviral therapy steadily increased in 

eijing, China. The use of administrative database could be a useful 

pproach to estimate the clinical care cascade of CHB. Further ef- 

orts to scale-up the testing, linkage to care and treatment of CHB 

re still needed in Beijing as well as whole China to achieve the 

oal of elimination HBV by 2030. 
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