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1  |  INTRODUC TION

As we enter our eighth year on the path towards viral hepatitis 
elimination as a public health threat, with only six more years to go, 
it is imperative that we applaud the progress that has been made 
while simultaneously examining shortcomings. In 2022, it was es-
timated that there were 258 million people living with HBV, 3.2% 
of the global population.1 The number of individuals diagnosed with 
HBV has increased to 14% in 2022. However, this is still far from 
the 60% target by 2025 and 90% diagnosed by 2030.2 The largest 
gains towards WHO elimination targets continue to be observed in 
prevention, with 85% of infants globally receiving full coverage of 
HBV vaccine, and the global prevalence among children aged 5 years 
and younger being 0.7%.1

Levels of treatment have remained stubbornly low, with only 
an estimated 8% of the eligible and less than 3% of total HBV-
infected population being on treatment in 2022. These low treat-
ment rates can also be observed by their impact, or lack thereof, 
with multiple publications showing that HBV liver-related deaths 
continue to increase globally.1,3,4 There is clearly something 
fundamentally wrong with the way HBV elimination is being 
executed.

Of the approximately 258 million people living with HBV, less 
than 5% (11.2 million) live in the high-income countries.1 While these 
high-income countries contribute little to the global burden, they are 
instrumental in setting the guidelines. There are a plethora of liver 
societies that put out their own treatment guidelines but the major-
ity of countries globally utilize either The American Association of 
Liver Disease (AASLD) or the European Association for the Study of 
Liver (EASL) treatment guidelines.5,6 These associations base their 
guidelines on strong empirical data, with the hepatologist centred 
aim to identify those most at risk of progressing to late-stage liver 
disease and treating them and only them. Infectious disease and 
public health perspectives are considered but the current guidelines 
focus on HBV as a liver disease rather than an infection or a cancer-
causing virus. A notable exception is China who developed their own 
guidelines that cover 31% of all HBV infections globally. Their new 
guidelines define treatment eligibility as HBsAg and PCR positivity 
with no viral load or liver function test requirements.7

We know from our experiences with hepatitis C virus, that it 
is imperative that primary care practitioners (PCPs) are able to 
diagnose and treat people living with viral hepatitis. The current 
HBV guidelines are quite cumbersome for PCPs, particularly those 
working with marginalized communities, including immigrants, 
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Abstract
One component of decisions regarding hepatitis B virus (HBV) treatment simplifica-
tion and expansion is the economic perspective. Literature was reviewed for studies 
which provide estimates for the economic impact of simplifying and expanding treat-
ment eligibility. Eight published studies and four unpublished studies were included 
and all but one subset of one study found that expanding treatment criteria would 
result in programs that would be at minimum cost-effective and most often highly 
cost-effective.
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where a large portion of people living with HBV live in Western 
countries.8–13 The wait and see approach that is recommended for 
the majority of HBV-infected individuals may lead to people not 
taking the risk of the virus as seriously as they should. The bi-
annual or quarterly testing for those currently deemed treatment 
ineligible is a high burden on both individuals as well as the health 
care system. While these are problems that patients and providers 
face globally, in many low-income settings providers do not have 
ready access to the diagnostics necessary to follow the AASLD, 
EASL or WHO guidelines.14

One method that has been proposed to increase treatment 
uptake and to allow a more equitable access to HBV treatment, 
is to simplify treatment guidelines. This approach aims to be PCP 
friendly, and to increase access in countries where there is limited 
access to laboratory tests. While treatment simplification can save 
costs by reducing or eliminating some diagnostics, the expansion 
of treatment will result in higher treatment costs and it is neces-
sary to quantify these trade-offs economically particularly in light 
of expanded treatment resulting in reduced costs as some cases of 
late-stage liver disease will be averted. This study aims to exam-
ine the recent literature on treatment simplification and expansion 
from the economic perspectives to better guide decision-making 
in the future.

There are different factors that motivate individuals, institutions 
and governments in altering guidelines. For some it may be the pure 
numbers (risks, progression, reduced risk, etc.), for others it is the 
number of lives saved and personal stories, and for others it is the 
economic considerations. In this study we hope to contribute ev-
idence for the economic factor. However, even if all of these evi-
dence are present, without political will, it is unlikely that there will 
be major changes to guidelines nor a true commitment to viral hep-
atitis elimination.

2  |  HIGH-INCOME COUNTRIES

In the United Kingdom a study was conducted to examine the eco-
nomic impact of using various non-invasive tests to initiate treat-
ment, with an additional scenario examining the impact of treating 
everyone with no staging diagnostics.15 The cost-effectiveness 
threshold was defined as £30,000. For HBeAg- individuals it was 
found that treating all individuals regardless of fibrosis stage would 
be cost-effective, costing £28,137 per Quality Adjusted Life Year 
(QALY) gained. While treating all HBeAg+ individuals regardless of 
fibrosis scoring resulted in higher QALY gains, it was also outside 
of the defined cost-effectiveness threshold, costing an estimated 
£39,474 per QALY gained.

In the Republic of Korea a study examined the impact of starting 
treatment in the immune tolerant phase as opposed to waiting for 
individuals to become immune active.16 This study found that start-
ing treatment in the immune tolerant phase would be cost-saving. 
A separate study examined the impact of expanding the current 
treatment guidelines to removing all ALT restrictions and treating 

70% of the infected population with an HBV viral load ≥2000 IU/mL. 
This intervention would have the largest impact on disease burden, 
reducing the number of liver-related deaths by 33% and would be 
highly cost-effective.

A study from France examined the impact of expanding treat-
ment eligibility compared to the status quo in three separate scenar-
ios.17 While all scenarios were found to be highly cost effective, the 
scenario that modelled the impact of treating all people living with 
HBV would result in the most effective strategy in terms of life years 
and QALYs.

An analysis from Saudi Arabia found that treating all individ-
uals, as opposed to meeting the WHO targets by 2030 under 
the current guidelines, would save almost double the number 
of lives.18 However, this strategy needed to be combined with 
a 50% decrease in the treatment cost to result in the scenario 
being highly cost effective, with current prices resulting in a cost-
effective scenario. Similarly, a study from the United States found 
that treating everyone living with HBV would only be cost effec-
tive under the current treatment costs but could become highly 
cost-effective if the annual cost of treatment was decreased 
to $2000 and would become cost-saving if the treatment cost 
dropped to $750 per year.19

3  |  LOW- AND MIDDLE- INCOME 
COUNTRIES

A recent study from China modelled 135 variations on expanded 
treatment strategies and compared them to base.20 Increasing the 
treatment rate to 80% after expanding eligibility to everyone who 
is HBsAg+ was found to reduce the largest number of liver-related 
complications and save the highest number of lives. Thus, while the 
scenario was estimated to cost the most, it would also result in the 
most QALYs gained.

In Uzbekistan a real-world study found that treating and testing 
everyone who was HBsAg+ was not only more cost-effective than 
the base, but that it also resulted in patients seeking care earlier in 
their disease and with fewer patients being lost to follow-up.21

China and Uzbekistan have both adopted what are essentially 
treat all guidelines, with China requiring detectable HBV DNA where 
available and individuals to be 30 years or older (as informed by their 
robust childhood vaccination program).7

4  |  PRE VIOUSLY UNPUBLISHED 
ANALYSES

The Polaris Observatory, housed within The Center for Disease 
Analysis Foundation has conducted cost-effectiveness analyses for 
the elimination of HBV at the national population level in 23 coun-
tries. Only four of these, South Korea, Saudi Arabia, the United States 
of America and Uzbekistan have been previously published.18,19,21,22 
The results of four previously unpublished analyses that examined 
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the impact of simplified or expanded treatment eligibility have been 
included in the current work (Table 1). All country analyses are run 
at the national population level, and the base scenario, to which all 
other scenarios are compared to assumes no change in current treat-
ment, diagnosis or eligibility into the future.

In Brazil expanding the treatment eligibility to anyone with a 
viral load ≥2000 IU/mL, and then meeting the WHO targets would 
be highly cost-effective. In Colombia, multiple scenarios were run to 
examine the incremental impacts of reducing the cost of treatment 
(moving to generic TDF), simplifying initial and follow-up diagnostics 
and finally in using a rapid test for the initial HBV screening. The only 
scenario that was found to be highly cost-effective was the one that 
utilized rapid tests, generic pricing and greatly reduced the number 
of initial and annual tests (Table 1).

In countries as distinct as Ethiopia and Kazakhstan it was found 
that meeting the WHO targets would be highly cost-effective for 
both countries. However, if a treat all approach was taken, the cost 
per DALY averted would be almost halved (Table 1).

5  |  DISCUSSION

The economic arguments for simplifying and expanding HBV treat-
ment are quite consistent and clear, despite the often-large increase 
in the number of individuals treated, the savings from averting 
late-stage liver disease and in some cases simplifying diagnostic 
paradigms result in these scenarios being consistently cost-effective 
with most being highly cost-effective and even cost-saving. These 
findings are consistent in countries with various regions, income 
groups and disease burdens and even across different modelling 
approaches.

One limitation of the current study is that most countries have 
low treatment rates, and that of course expanding treatment drasti-
cally is better than the status quo of doing very little. However, the 
Republic of Korea has an estimated 57% of their eligible infected 
population on treatment and even in that high treatment and high-
income setting there are large benefits observed from expanding 
their eligibility criteria.1

TA B L E  1  Unpublished economic impact analyses.

Country Treatment strategies Key results

Brazil •	 Base scenario
•	 National strategy plan

○	Expand treatment eligibility to all individuals with a viral load ≥2000 IU/
mL to meet 90% diagnosed and 80% treated targets by 2030

•	 Expanding treatment eligibility and meeting 
the WHO targets was found to be highly 
cost-effective

Colombia •	 Base scenario
•	 WHO 2030—Meet 90% diagnosed and 80% treated targets by 2030
•	 WHO 2030 TDF—Meet the aforementioned targets and purchase generic 

TDF from the revolving fund
•	 WHO 2030 Simplified and TDF—Building on the previous scenario but 

reducing the number of tests for treatment initiation and follow-up
○	Treatment initiation

•	 4 viral loads to 1
•	 1 HBeAg to 0

○	Treatment follow-up
•	 2 viral loads to 1
•	 1 HBeAg to 0

○	 Ineligible for treatment follow-up
•	 2 viral loads to 1
•	 1 HBeAg to 0
•	 1 HBsAg to 0

•	 WHO 2030 RT, simplified and TDF—Building on the previous scenario but 
using a rapid test for initial screening at the population level

•	 All scenarios were found to be 
cost-effective

•	 Only the WHO 2030 RT, simplified and 
TDF scenario was found to be highly 
cost-effective

Ethiopia •	 Base scenario
•	 WHO Elimination—meet 90% diagnosed and 80% treated targets by 2030, 

expand treatment eligibility to all individuals with a viral load ≥2000 IU/mL
•	 Test and Treat All—Meet the WHO 2030 targets and treat everyone who is 

HBsAg+
○	Removing all viral load test requirements

•	 The impact on the disease burden of the 
WHO Elimination (≥2000 IU/mL) and Test & 
Treat All were similar and both were found 
to be highly cost-effective

•	 The cost per DALY averted for Test and 
Treat All was almost half that of WHO 
Elimination ($550 vs. $930)

Kazakhstan •	 Base scenario
•	 WHO Elimination—meet 90% diagnosed and 80% treated targets by 2030

○	Simplified diagnostics compared to base
○	Market prices for treatment, HBsAg and PCR testing implemented

•	 Test and Treat All—Meet the WHO 2030 targets and treat everyone who is 
HBsAg+
○	Builds on WHO Elimination but removes all viral load test requirements

•	 Both scenarios were found to be highly 
cost-effective

•	 The cost per DALY averted for Test and 
Treat All was almost half that of WHO 
Elimination (239,400 KZT vs. 122,700 KZT)
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High-income countries have started moving towards tread-
ing individuals with a viral load >2000 IU/mL and an ALT greater 
than the upper limit of normal. It is only a matter of time before 
the liver associations follow suit.1 As previously mentioned, these 
countries have relatively smaller burdens and the impact of hep-
atitis B on their health systems is small enough that they have 
the luxury to slowly expand treatment eligibility. It should be a 
harbinger to the world that China, the country in which almost 
one-third of all people living with HBV reside in, has decided to 
drastically expand treatment guidelines to treat everyone with a 
detectable viral load, based on the study that found this approach 
to be cost-effective.

ACKNO​WLE​DG E​MENTS
I would like to thank the John C. Martin Foundation for their sup-
port of the country analyses conducted by the Polaris Observatory 
and reported here. I would also like to thank all of our Polaris 
Observatory Collaborators.

CONFLIC T OF INTERE S T S TATEMENT
Devin Razavi-Shearer is an employee of the Center for Disease 
Analysis Foundation.

DATA AVAIL ABILIT Y S TATEMENT
The data that support the findings of this study are available from 
the corresponding author upon reasonable request.

ORCID
Devin Razavi-Shearer   https://orcid.org/0000-0003-4135-1053 

R E FE R E N C E S
	 1.	 Polaris Observatory Collaborators. Global prevalence, cascade of 

care, and prophylaxis coverage of hepatitis B in 2022: a modelling 
study. Lancet Gastroenterol Hepatol. 2023;8(10):879-907.

	 2.	 World Health Organization. Guidance for Country Validation of Viral 
Hepatitis Elimination and Path to Elimination: Technical Report. World 
Health Organization; 2023.

	 3.	 GBD 2019 Hepatitis B Collaborators. Global, regional, and national 
burden of hepatitis B, 1990–2019: a systematic analysis for the 
global burden of disease study 2019. Lancet Gastroenterol Hepatol. 
2022;7(9):796-829.

	 4.	 Rumgay H, Arnold M, Ferlay J, et  al. Global burden of pri-
mary liver cancer in 2020 and predictions to 2040. J Hepatol. 
2022;77(6):1598-1606.

	 5.	 Terrault NA, Lok ASF, McMahon BJ, et al. Update on prevention, 
diagnosis, and treatment of chronic hepatitis B: AASLD 2018 hepa-
titis B guidance. Clin Liver Dis (Hoboken). 2018;12(1):33-34.

	 6.	 European Association for the Study of the Liver. EASL 2017 Clinical 
practice guidelines on the management of hepatitis B virus infec-
tion. J Hepatol. 2017;67(2):370-398.

	 7.	 Chinese Society of Hepatology, Chinese Medical Association; 
Chinese Society of Infectious Diseases, Chinese Medical 

Association. Guidelines for the prevention and treatment of 
chronic hepatitis B (version 2022). Zhonghua Gan Zang Bing Za Zhi. 
2022;30(12):1309-1331.

	 8.	 Negro FM, Müllhaupt B, Semela D, et  al. The current and future 
burden of hepatitis B in Switzerland: a modelling study. Swiss Med 
Wkly. 2023;153:40086.

	 9.	 Razavi-Shearer D, Gamkrelidze I, Pan CQ, et al. The impact of im-
migration on hepatitis B burden in the United States: a modelling 
study. Lancet reg Health Am. 2023;22:100516.

	10.	 Duberg AS, Lybeck C, Falt A, Montgomery S, Aleman S. Chronic 
hepatitis B virus infection and the risk of hepatocellular carcinoma 
by age and country of origin in people living in Sweden: a national 
register study. Hepatol Commun. 2022;6(9):2418-2430.

	11.	 Wong RJ, Brosgart CL, Welch S, et al. An updated assessment of 
chronic hepatitis B prevalence among foreign-born persons living 
in the United States. Hepatology. 2021;74(2):607-626.

	12.	 Cuenca-Gomez JA, Salas-Coronas J, Soriano-Perez MJ, Vazquez-
Villegas J, Lozano-Serrano AB, Cabezas-Fernandez MT. Viral hep-
atitis and immigration: a challenge for the healthcare system. Rev 
Clin Esp (Barc). 2016;216(5):248-252.

	13.	 Sharma S, Carballo M, Feld JJ, Janssen HLA. Immigration and viral 
hepatitis. J Hepatol. 2015;63(2):515-522.

	14.	 World Health Organization. Guidelines for Prevention, Care and 
Treatment of Persons with Chronic Hepatitis B Infection. World Health 
Organization; 2015.

	15.	 Crossan C, Tsochatzis EA, Longworth L, et al. Cost-effectiveness of 
noninvasive liver fibrosis tests for treatment decisions in patients 
with chronic hepatitis B in the UK: systematic review and economic 
evaluation. J Viral Hepat. 2016;23(2):139-149.

	16.	 Kim HL, Kim GA, Park JA, Kang HR, Lee EK, Lim YS. Cost-
effectiveness of antiviral treatment in adult patients with immune-
tolerant phase chronic hepatitis B. Gut. 2020;70:2172-2182.

	17.	 Lepers C, Fontaine H, Carrat F, et  al. Cost-effectiveness of scal-
ing-up treatment with nucleoside analogue (NA) for chronic HBV 
infection: towards a simplification of recommendations? (ANRS 
study). J Hepatol. 2020;73:S797-S798.

	18.	 Sanai FM, Alghamdi M, Dugan E, et  al. A tool to measure the 
economic impact of hepatitis B elimination: a case study in Saudi 
Arabia. J Infect Public Health. 2020;13(11):1715-1723.

	19.	 Razavi-Shearer D, Estes C, Gamkrelidze I, Razavi H. Cost-
effectiveness of treating all hepatitis B-positive individuals in the 
United States. J Viral Hepat. 2023;30(9):718-726.

	20.	 Zhang S, Wang C, Liu B, et al. Cost-effectiveness of expanded an-
tiviral treatment for chronic hepatitis B virus infection in China: an 
economic evaluation. Lancet reg Health West Pac. 2023;35:100738.

	21.	 Razavi H, Sadirova S, Bakieva S, Razavi-Shearer K, Dunn R, 
Musabaev E. The case for testing and treating all HBV patients. J 
Hepatol. 2020;73:S807.

	22.	 Lim YS, Ahn SH, Shim JJ, Razavi H, Razavi-Shearer D, Sinn DH. 
Impact of expanding hepatitis B treatment guidelines: a mod-
elling and economic impact analysis. Aliment Pharmacol Ther. 
2022;56:519-528.

How to cite this article: Razavi-Shearer D. The economic 
argument for hepatitis B treatment simplification and 
expansion. J Viral Hepat. 2024;00:1-4. doi:10.1111/jvh.13920

https://orcid.org/0000-0003-4135-1053
https://orcid.org/0000-0003-4135-1053
https://doi.org/10.1111/jvh.13920

	The economic argument for hepatitis B treatment simplification and expansion
	Abstract
	1|INTRODUCTION
	2|HIGH-­INCOME COUNTRIES
	3|LOW-­ AND MIDDLE-­INCOME COUNTRIES
	4|PREVIOUSLY UNPUBLISHED ANALYSES
	5|DISCUSSION
	ACKNO​WLE​DGE​MENTS
	CONFLICT OF INTEREST STATEMENT
	DATA AVAILABILITY STATEMENT

	REFERENCES


