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Abstract

About 80% of persons with chronic hepatitis B virus (HBV) infection in the United States are 

non-US-born. Despite improvements in infant hepatitis B vaccination globally since 2000, work 

remains to attain the World Health Organization’s (WHO) global 2030 goal of 90% vaccination. 

We explore the impacts on the United States of global progress in hepatitis B vaccination since 

2000 and of achieving WHO hepatitis B vaccination goals. We simulated immigrants with HBV 

infection arriving to the United States from 2000 to 2070 using models of the 10 countries from 

which the largest numbers of individuals with HBV infection were born. We estimated costs in 

the United States among these cohorts using a disease simulation model. We simulated three 
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scenarios: a scenario with no progress in infant vaccination for hepatitis B since 2000 (baseline), 

current (2020) progress and achieving WHO 2030 goals for hepatitis B vaccination. We estimate 

current hepatitis B vaccination progress since the 2000 baseline in these 10 countries will lead to 

468,686 fewer HBV infections, avoid 35,582 hepatitis B-related deaths and save $4.2 billion in the 

United States through 2070. Achieving the WHO 2030 90% hepatitis B infant vaccination targets 

could lead to an additional 16,762 fewer HBV infections, 989 fewer hepatitis B-related deaths and 

save $143 million through 2070. Global hepatitis B vaccination since 2000 reduced prevalence of 

HBV infection in the United States. Achieving the WHO 2030 infant vaccination goals globally 

could lead to over one hundred million dollars in additional savings.
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1 | INTRODUCTION

Hepatitis B virus (HBV) infection is a leading cause of liver-related death and can kill 15%–

25% of those chronically infected.1 Many with chronic hepatitis B in the United States are 

non-US-Born2–5 One study suggested 1.3 million persons with chronic hepatitis B infection 

came to the United States from 1974 through 2008.5 An updated systematic review and 

meta-analysis estimated that 1.47 million non-US-born were living in the United States with 

chronic hepatitis B in 2018, that 78% of persons with chronic hepatitis B were non-US 

born, and that 10 countries accounted for 60% of immigrants currently in the United States 

with chronic hepatitis B.3 Another study suggested that the Philippines, China and Vietnam 

together accounted for 37% of the total burden of imported cases of chronic hepatitis B.5 

Another recent study estimated there were 1.4 million non-US-born with chronic hepatitis B 

in the United States in 2020.6 These studies agree global hepatitis elimination efforts may 

have a substantial impact on hepatitis B in the United States. However, none have compared 

the current status quo to a counterfactual with no vaccination increases over time nor have 

they explored the potential impact improving global hepatitis B vaccination coverage could 

have on the United States.

Hepatitis B infant vaccination is very effective at reducing chronic infections.7 Vaccination 

programmes are highly cost-effective strategies decreasing liver-related disease burden and 

costs.8–11 Vaccination is particularly valuable at birth and early childhood since the chance 

of chronic hepatitis B virus infection decreases with age.12 In 2016, the World Health 

Assembly adopted the Global Health Sector Strategy (GHSS) on viral hepatitis and called 

for the elimination of hepatitis B and hepatitis C as a public health problem by 2030.13 

The WHO recommends one dose of hepatitis B vaccine at birth followed by two additional 

doses.14 The programmatic vaccination targets for 2030 hepatitis B elimination are 90% of 

newborns receiving timely birth-dose (first-dose within 24 h of birth) and 90% three-dose 

completion.

There has been substantial progress in infant hepatitis B vaccination coverage globally since 

2000.15 By 2020, global infant three-dose hepatitis B vaccine coverage was 82% and 43% 
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of infants were given a dose of hepatitis B vaccine within 24 h of birth.16 A 2017 study 

estimated that during 2001–2020, approximately 200 million cases of hepatitis B and 11.9 

million deaths were averted due to infant hepatitis B vaccination among 73 GAVI, the 

Vaccine Alliance-supported low- and middle-income countries.17 However, some countries 

still have low coverage, like Nigeria with 56% and Haiti with 51% three-dose coverage.15

Our study had two aims: (1) to describe how the global progress in hepatitis B vaccination 

since 2000 has impacted the United States and (2) to explore how achieving the WHO 

hepatitis B 2030 vaccination targets might improve health and healthcare costs in the United 

States. This helps clarify the value to the United States of prior and future global hepatitis B 

vaccination efforts.

2 | METHODS

To estimate the impacts of global hepatitis B vaccination efforts on the burden of disease 

in the United States, we used a simulation modelling approach (Figure 1). We combined 

models of country-specific prevalence under different scenarios with estimates of annual 

numbers of immigrants from those countries to estimate numbers of immigrants by age and 

sex with chronic hepatitis B over the period of 2000–2070 to look about 50 years into the 

future since chronic hepatitis B outcomes may take decades to manifest. These estimates 

were incorporated into a hepatitis B Markov model to estimate health outcomes and costs 

(Appendix S2: Figure 1).

2.1 | Country-specific prevalence models

We built country-specific models to estimate historical and future chronic hepatitis B 

prevalence by age from a variety of countries. A systematic review and meta-analysis by 

Wong et al.3 identified China, Vietnam the Philippines, India, the Dominican Republic, 

Taiwan, South Korea, Mexico, Nigeria and Haiti as being the top 10 countries in numbers 

of immigrants in the United States with chronic hepatitis B. Nine of these countries are also 

estimated to be in the top 10 from another recent analysis.6 These countries encompass 

a broad array of geographies around the globe and account for 60% of immigrants 

in the United States with chronic hepatitis B3 and 51% of all immigrants.18 To focus 

our efforts, we built simulation models for each of these countries based on historical 

prevalence and reported hepatitis B birth-dose and three-dose vaccination coverage. Briefly, 

the models simulate individual birth cohorts from 1960 to 2070 and simulate chronic 

hepatitis B virus infection at birth, childhood and adulthood with and without vaccination 

evaluating infection, health and economic outcomes from 2020 through 2070. The models 

were based on prior hepatitis B models19,20 and are compared against observed historical 

hepatitis B prevalence by age to ensure validity. The models simulate three-dose vaccination 

preventing infections throughout childhood and adulthood, and birth-dose vaccination 

prevents mother- to-child transmission. Estimates of vaccination coverage came from WHO/

UNICEF estimates.15 More details of the models can be found in Appendix S1.
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2.2 | Immigration

We combined country hepatitis B prevalence estimates with country historical immigration 

and emigration estimates and projections of future immigration and emigration. Historical 

immigration and emigration estimates were based upon an analysis of American Community 

Survey data of the non-US-born population at different times adjusted for undercoverage 

based on Jensen et al.21 Estimates include undocumented individuals. Immigration and 

emigration from 2020 through 2022 were based on relative percentage changes in 

immigration by country since 2019 based on data from United States Homeland Security 

estimates during the COVID-19 pandemic.22 We assumed immigration after 2022 will 

follow United States Census Bureau 2017 national population projections of non-US-born 

immigration to the United States by sending region.23 The number of non-US-born 

individuals of a specific age from a specific country in the United States at any time 

is calculated each year by adding in immigration, subtracting emigration and subtracting 

expected mortality for that year. Immigration estimates and trends from each country are the 

same in all vaccination scenarios.

2.3 | Markov disease model

Starting from the estimated cohorts of individuals with chronic hepatitis B arriving in 

the United States from each of the 10 countries analysed, we simulated disease and cost 

outcomes using a Markov model of hepatitis B. At a high level, it started with individuals 

defined by hepatitis B disease status, age and treatment status, and simulated lifetime 

outcomes such as cirrhosis, liver cancer, hepatitis-B-related deaths, quality-adjusted life 

years (QALYs) and health system costs. Individuals could ‘exit’ the model through death 

or emigration, using country-specific emigration estimates. More details of the hepatitis B 

Markov structure and parameterization can be found in Appendix S2.

2.4 | Elimination scenarios and analyses

We modelled the impact of three different hepatitis B elimination scenarios.

The first was a ‘Baseline’ scenario, accounting for vaccination trends until 2000, but with 

no progress since that year. In that scenario, infant hepatitis B vaccination levels were 

frozen at 2000 levels and hepatitis B prevalence was simulated forward with those levels of 

vaccination.

The second scenario was the ‘Current’ scenario with actual historical levels of hepatitis B 

vaccination since the year 2000, with no changes in vaccination after 2020.

The final scenario was the ‘WHO’ scenario which represents achieving the WHO 2030 

programmatic goals for hepatitis B vaccination. Vaccination patterns during 2000–2020 are 

the same as in the ‘current’ scenario. We then assumed a linear increase in vaccination from 

2020 to 2030 to achieve the goal of 90% birth-dose and three-dose vaccination completion 

by 2030, and maintaining those levels.

In our analyses, we first compared the ‘Baseline’ scenario with the ‘Current’ scenario. We 

estimated the numbers of immigrants arriving to the United States each year and the impact 

on overall chronic hepatitis B prevalence in the United States. We also calculated hepatitis B 

Hutton et al. Page 4

J Viral Hepat. Author manuscript; available in PMC 2024 November 05.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



disease-related outcomes and health system costs. We next compared the ‘Current’ scenario 

with the ‘WHO’ scenario. We also estimated the numbers of immigrants arriving to the 

United States, hepatitis B disease-related outcomes and health system costs.

2.5 | Scenario: Extrapolation to the rest of the world

In a scenario analysis, we also extrapolated from these ‘top ten’ countries to simulate 

hepatitis B burden in the rest of the world to estimate the overall impact of global 

vaccination and immigration on hepatitis B in the United States. We started with estimates of 

hepatitis B prevalence in immigrants to the United States coming from the rest of the world 

as compared to immigrants from the ‘top ten’ countries in 2018 as reported in Wong et al.3 

We assumed changes in hepatitis B prevalence and burden in immigrants from the rest of 

the world would be proportional to changes in prevalence in these ‘top ten’ countries. This 

assumption was applied across all time periods both before and after 2018 and applied to all 

scenarios. This assumption means policy changes in hepatitis B in the ‘top ten’ would lead 

to proportional changes in the rest of the world. For example, if the number of individuals 

with chronic hepatitis B from the ‘top ten’ countries decreased by 5%, the number of 

individuals with chronic hepatitis B from the rest of the world also decreased by 5%.

3 | RESULTS

3.1 | Baseline

Under the baseline scenario, there are an estimated 1,773,058 people arriving from these 

top 10 countries to the United States with chronic hepatitis B during 2000–2070, 618,429 

people arriving during 2000–2019, 603,221 from 2020 to 2040 and 551,408 from 2041 

to 2070 (Figure 2, Appendix S2: Figures 3–5, Appendix S2: Table 4). Out of the top 10 

countries, 33% of these immigrants with chronic hepatitis B come from China, 32% from 

the Philippines, 8% from Vietnam and 7% each from India and Nigeria.

3.2 | Current versus Baseline

We estimate that increases in global infant hepatitis B vaccination coverage since 2000 will 

lead to 468,686 fewer individuals with chronic hepatitis B in the United States from these 

top 10 countries from 2000 to 2070 (Table 1, Appendix S2: Figure 6). This effect increases 

over time with an estimated 12,744 fewer individuals with chronic hepatitis B immigrating 

during 2000–2019, 127,439 fewer immigrants with chronic hepatitis B during 2020–2040 

and an additional 328,503 fewer from 2041 to 2070 if vaccination levels remain at 2020 

levels (Table 2, Appendix S2: Table 4, Appendix S2: Figures 4–6).

The benefits to the United States from increases in global hepatitis B vaccination varied 

by country due to differences in baseline epidemiology, changes in vaccination and levels 

of immigration. Some countries like South Korea and Taiwan already had high levels of 

vaccination by the year 2000. Others like Haiti, India and Nigeria had very low vaccination 

coverage in 2000. Immigrants from the Philippines account for 31% of the reduction in 

immigrants with chronic hepatitis B (Appendix S2: Figure 6a), and China accounts for 12% 

of the reduction. The next-most important contributors to the reduced persons with chronic 

hepatitis B virus infections are from Nigeria, India and Vietnam.
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Achieving 2020 hepatitis B vaccination coverage and maintaining those levels until 2070 

is estimated to lead to 35,582 fewer hepatitis B-related deaths from these top 10 countries 

by 2070 (Table 1, Appendix S2: Figure 7a) and will result in a gain of 355,017 QALYs 

(Table 1, Appendix S2: Figure 8a) when compared to the baseline scenario. We estimate that 

increases in global vaccination coverage since 2000 have led to $53 million in savings from 

2000 to 2020 and will lead to over $4.2 billion in cost savings from the entire time period 

2000 to 2070 (Table 1, Appendix S2: Figure 9a, Table 2). Vaccination progress from the 

Philippines, China, Nigeria, India and Vietnam account for $4.1 billion of those cost savings 

(Table 2).

3.3 | Value of achieving WHO goals compared to current

The WHO 2030 elimination targets involve increasing vaccination coverage to 90% of 

newborns receiving timely birth-dose and 90% having three-dose completion. We estimate 

that achieving WHO’s 2030 vaccination targets and maintaining them until 2070 will lead to 

an additional 16,762 fewer immigrants with chronic hepatitis B immigrating to the United 

States between 2020 and 2070 (Tables 1 and 2, Appendix S2: Table 4, Appendix S2: Figures 

4–6b).

The impact of hepatitis B vaccination on the number of immigrants infected with HBV 

varies widely from county to country due to differences in immigration levels, and the 

differential improvements in vaccination necessary to achieve WHO 2030 vaccination 

targets. Some countries like Taiwan, South Korea and China have already achieved 90% 

vaccination coverage, while others have not yet reached the target. Of all the chronic 

hepatitis B virus infections that would be averted by reaching the 2030 targets compared 

to 2020 levels, the Philippines accounts for 37% of the total (Appendix S2: Figure 6b). In 

our model, Nigeria accounts for 10% of the averted infections due to increasing vaccination 

levels. The next-most important potential contributors to reduced hepatitis B virus infections 

are India, Haiti and Vietnam.

Compared to maintaining the 2020 hepatitis B vaccination coverage, achieving the WHO 

2030 vaccination targets would lead to an additional 9108 QALYs gained, and 989 hepatitis 

B-related deaths averted compared to current coverage levels (Tables 1 and 2, Appendix S2: 

Figures 7b and 8b). We project that the increases in vaccination coverage are likely to lead 

to an additional $143 million in healthcare cost savings between 2020 and 2070 compared 

to maintaining 2020 vaccination coverage levels (Table 2, Appendix S2: Figure 9b). Due 

to immigration levels and changes in vaccination, achieving WHO hepatitis B vaccination 

coverage goals in the Philippines would lead to 11,333 fewer immigrants with hepatitis B, 

$95.1 million in savings and 636 fewer hepatitis B-related deaths in the United States (Table 

2). Achieving 2030 WHO hepatitis B vaccination coverage goals in Nigeria would lead to 

2959 fewer immigrants with chronic HBV, 207 fewer hepatitis B-related deaths and $27.2 

million in cost savings in the United States (Table 2).

3.4 | Potential impacts of global hepatitis B elimination efforts

Assuming other countries would have similar relative changes in hepatitis B prevalence, if 

we add in individuals immigrating to the United States from other countries beyond the top 
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10, we estimate that under the baseline scenario 3,270,574 people with chronic hepatitis 

B would immigrate to the United States from 2000 to 2070, leading to 340,814 hepatitis 

B-related deaths in immigrants to the United States.

Increases in global infant hepatitis B vaccination coverage since 2000 are estimated to result 

in 864,536 fewer individuals with chronic hepatitis B in the United States, 65,635 fewer 

hepatitis B-related deaths and 654,862 QALYs gained and will lead to over $7.8 billion 

in cost savings from 2000 to 2070 (Table 2, Appendix S2: Tables 4 and 5, Appendix S2: 

Figures 3–9).

Achieving WHO’s 2030 vaccination targets globally will lead to an additional 30,919 fewer 

immigrants with chronic hepatitis B immigrating to the United States, an additional 16,800 

QALYs gained, 1825 hepatitis B-related deaths averted and an additional 263.6 million in 

healthcare cost savings between 2020 and 2070 compared to maintaining 2020 hepatitis B 

vaccination coverage (Table 2, Figure 4, Appendix S2: Tables 4 and 5, Appendix S2: Figures 

3–9).

Continuing efforts to maintain levels of vaccination achieved in 2020 and additional efforts 

to achieve WHO 2030 vaccination targets globally are anticipated to reduce the overall total 

number of persons with chronic hepatitis B in the United States by half compared to what 

they would have been under the baseline scenario by 2070 (Appendix S2: Figure 10).

4 | DISCUSSION

During 2018–2019, 1.6 to 2.5 million people in the United States lived with chronic hepatitis 

B, with 1.5 million born outside of the United States, and about 60% of that 1.5 million 

immigrating from 10 countries.2,3 We estimated progress in and maintenance of hepatitis 

B vaccination since 2000 in those top 10 countries leads to accelerating impact over time. 

Because immigrants often arrive in the United States at older ages (64% over the age of 

30% and 84% over the age of 2024), the benefits of infant hepatitis B immunization since 

2000 will grow as individuals vaccinated at the time of birth in the early 2000s begin to 

immigrate to the United States. If these top 10 countries maintain progress in infant hepatitis 

B vaccination, it will lead to 127,439 fewer immigrants arriving with chronic hepatitis B 

from 2020 to 2040 and an additional 328,503 fewer immigrants by 2070 and result in 

savings of $4.2 billion in costs. Achieving WHO 2030 vaccination targets could lead to an 

additional 16,762 fewer immigrants with chronic hepatitis B between 2020 and 2070 and 

$143 million in additional savings.

Sustained high infant hepatitis B vaccination levels consistent with WHO targets would 

reduce chronic hepatitis B prevalence in countries that currently have inadequate 

vaccination coverage like the Philippines, Nigeria, India and Haiti. Our results highlight the 

interconnectedness of global disease control and burden in the United States. Other countries 

with large immigration inflows from similar areas are also likely to see benefits.

Our findings are consistent with other literature on how immigration affects hepatitis B in 

the United States. Two papers estimate that the Philippines, China and Vietnam contribute 

about 40% of infections to the United States5,6 which we also find (Appendix S2: Table 4).
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Other studies estimate about 50,000 individuals with chronic HBV infection immigrate 

each year.5,6 We estimate about 25,000–35,000 individuals each year from the top 10 

countries and about 50,000–65,000 from all countries (Appendix S2: Table 4, Appendix S2: 

Figure 4b). There are likely several reasons for differences in estimates, but we included 

undocumented immigration while other studies only include legal permanent residents. The 

study projecting until 2030 estimated the total number of HBV infections in 2030 will be 

1.9 million,6 matching our projection of 1.9 million under the current scenario (Appendix 

S2: Figure 10). Other models estimate about 8000 to 13,000 annual deaths from hepatitis 

B5,6 whereas we estimate 4000–5000 annual deaths from hepatitis B around 2020 under 

the current scenario. All models are different, but our model includes HBV treatment, 

which may lead to lower mortality estimates. If our model underestimates deaths, we may 

underestimate the benefits of further global vaccination increases on the United States. 

The impact of hepatitis B vaccination takes time: what we see now reflects immunization 

decades ago when most immigrants were born. We expect to see 10 times the benefits of 

reduced infection during the period 2020–2040 as compared to 2000 to 2019. The benefits 

of reaching the WHO 2030 vaccination targets will also take time to be seen in the United 

States. We anticipate increasing rates of infant vaccination to achieve WHO targets in these 

top 10 countries will lead to 2004 fewer immigrants with hepatitis B during the period 2020 

to 2040 but will lead to 14,758 fewer immigrants with hepatitis B from 2041 to 2070. There 

will likely be additional benefits even beyond 2070. So, although our analysis forecasts 

about 50 years from the current time, our analysis may undervalue the impact of the WHO 

vaccination goals. Continued efforts to support global infant hepatitis B vaccination and 

catch-up vaccination will reduce the burden in the United States.

Different countries impact the United States based on different epidemiology, immigration 

levels and vaccination progress. Over 40% of the impact of current progress on reducing 

the number of HBV-infected immigrants arriving to the United States since 2000 are due 

to improved vaccination in China and the Philippines (Appendix S2: Figure 4). Progress 

in improving vaccination levels in the Philippines since 2000 accounts for 31% of the 

impacts (Appendix S2: Figure 6a). Although the Philippines does not contribute as many 

immigrants as some other countries, vaccination rates were very low in 2000 (under 10% 

3-dose coverage), but have increased since then, but there still exists much room for 

improvement (about 57% 3-dose coverage in 2021). China accounts for 12% because of 

the increasing vaccination levels, but also because of the large numbers of immigrants. 

Immigrants from Vietnam, India and Nigeria together account for about 12% of the overall 

cost savings, and further increases in coverage in these countries would result in additional 

future savings. COVID-19 led to an immunization backslide.25 In some countries, including 

several outlined in this paper, immunization lags far below global targets, particularly for 

birth-dose vaccination, which is important for prevention of mother- to-child and early 

childhood transmission. For example, Haiti has about 50% three-dose coverage and does not 

have birth dose in its immunization schedule. Nigeria has chronic hepatitis B prevalence of 

>10% but only 57% three-dose coverage and 52% timely birth-dose coverage. Achieving 

WHO immunization targets in the Philippines, Nigeria, Haiti and India could account for 

most of the benefits to the United States over the next 50 years. Additional efforts to 
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increase vaccination coverage, particularly in these countries, could have the greatest impact 

on the United States.

4.1 | Limitations

Our analysis has several limitations, mainly due to the modelling approach and underlying 

assumptions. Since we start with year-2000 levels of vaccination, we miss the impact in 

countries that were already achieving high coverage before 2000 (e.g. South Korea and 

Taiwan) and thus we underestimate the total impact of global hepatitis B vaccination on 

the United States. Countries like China, Taiwan and South Korea implemented hepatitis 

B immunoglobulin for infants born to HBV+ mothers, as well as antiviral treatment of 

pregnant women to prevent mother- to-child transmission. Although our model does not 

include these interventions, it includes birth-dose vaccination, which is highly effective at 

preventing mother- to-child transmission.19,20 Our model used 2020 estimates of ‘current’ 

vaccination coverage, but these vaccination levels were lower due to the COVID-19 

pandemic.26 We also censor impact after 2070 which may miss benefits, particularly for 

progress achieved under the WHO scenario. Our analysis is based upon estimates from 

Wong on the number and percentage of people who are foreign-born and have chronic 

HBV infection in the United States. The modelling of the prevalence in the countries of 

origin may be inaccurate, and prevalence in immigrants may be different from general 

prevalence. Current United States surveillance systems do not capture the place of birth 

and are insufficient for tracking this information. We do not account for reduced domestic 

transmission of hepatitis B in the United States due to vaccination, so we may underestimate 

the value of vaccination. To the extent future immigration does not follow census projections 

of future immigration, our conclusions would change. We simulate 10 countries that 

constitute the top 10 contributors to the prevalence of hepatitis B in the United States 

in 2018. Although prevalence in 2018 is correlated with annual number of incoming 

immigrants, it may perfectly match with the top countries with the highest immigration 

with chronic hepatitis B in the future. To extrapolate to global hepatitis B elimination, 

we assume the contribution from the rest of the world will be proportional to that burden 

observed in 2018. If this burden evolves disproportionately to a different mix of countries, 

this may affect our conclusions. Census forecasts of future immigration are based on relative 

population growth around the globe and suggest there may be more immigration to the 

United States from Africa in the future, which may be slightly different from the mix as 

seen in the United States in 2018 which is more heavily weighted towards immigrants from 

Asia. We make projections through 2070, which is important to estimate long-term impact, 

but the long timeline leads to substantial uncertainty in demography, immigration patterns, 

epidemiology and medical advancements. This analysis incorporates WHO global hepatitis 

B vaccination goals, but not screening or antiviral treatment goals of >90% of people 

with chronic hepatitis B diagnosed and >80% of people diagnosed are treated. Improved 

treatment could also decrease transmission of infection and mortality. Global progress in 

screening, vaccinating and linking to treatment could all have tremendous benefits to the 

United States.10,27

The increase in global hepatitis B vaccination since 2000 has provided large health and 

economic benefits to the United States and should continue to provide benefits in the future, 
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if vaccination levels are maintained. Achieving the WHO 2030 vaccination targets could 

reduce thousands of hepatitis B-related deaths and save one billion dollars in healthcare 

costs in the United States.
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FIGURE 1. 
Overview of model components contributing to burden of chronic hepatitis B in immigrants 

to the United States. HBV, Hepatitis B; WHO, World Health Organization.
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FIGURE 2. 
(A) Estimated Immigration from 2000 to 2070: Total Immigrants. The countries are ranked 

alphabetically. ‘top 10’ refers to China, Vietnam, the Philippines, India, the Dominican 

Republic, Taiwan, South Korea, Mexico, Nigeria and Haiti all together. (B) Estimated 

Immigrants with CHB under the scenarios from 2000 to 2070: ‘top 10’ refers to China, 

Vietnam, the Philippines, India, the Dominican Republic, Taiwan, South Korea, Mexico, 

Nigeria and Haiti all together. CHB, Chronic Hepatitis B. More detailed numbers for this 

table can be found in Appendix S2: Table 4.
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