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BACKGROUND

OBJECTIVE

To describe and validate a 
Markov model assessing the 
cost and population health 
impact of universal screening 
for HBV in the US

Figure 2: Additional cost per 100,000 universally HBV screened 
compared to base case analysis after adjusting baseline parameters

Figure 1: Markov model structurea

Figure 3: Additional cost per 100,000 universally HBV screened 
compared to base case analysis when screened age range is 
adjusted

METHODS
Base case analysis
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RESULTS

The Centers for Disease Control and Prevention 
(CDC) estimates that 580,000 to 2.4 million people 
are living with chronic hepatitis B (CHB) infection in 
the United States (US), two-thirds of whom may be 
unaware of their infection1

A person with CHB infection can remain 
asymptomatic while the virus continues to injury 
the liver. After time, CHB patients can develop 
cirrhosis and/or hepatocellular carcinoma 
eventually leading to CHB-related death or liver 
transplantation2

In 2023, the CDC updated the selective 2008 
recommendations for hepatitis B virus (HBV) 
screening and testing to include screening all 
adults aged ≥18 years at least once in their lifetime1

Variable Base Case

Gender:11

Male 58%

Female 42%
Age:12

18-29 22%
30-39 20%
40-49 20%
50-59 21%
60-69 17%
HBsAG prevalence in US adult population11 0.36%
Unaware of infection11 67%
Adults diagnosed with CHB and received antiviral treatment 18%
Adults with cirrhosis and diagnosed with CHB and received 
antiviral treatment13 100%

Starting states:
Inactive CHB HBsAG-positive 0.7
Active CHB HBeAg-negative 0.095
Active CHB HBeAg-positive 0.075
Cirrhosis 0.13

Costs included screening, monitoring, treatment, and disease management 
costs adjusted to 2023 US dollars (Table 2) 

Table 1: Baseline demographic parameters

Variable Cost ($)

Hepatitis B serologic tests14 33.65
Antiviral drug per year15 598
Total annual monitoring costs14 439
Annual disease management costs16

CHB 2,017
Cirrhosis 6,005
Decompensated cirrhosis 15,904
Hepatocellular carcinoma 63,318
Liver transplantation first year 216,631
Liver transplan Liver transplantation second year 31,048

Table 2: Costs

• In a hypothetical cohort of 100,000 patients, universal screening 
would decrease compensated/decompensated cirrhosis, 
hepatocellular carcinoma, liver transplants, and HBV-related deaths, 
by 12%, 13%, 11%, 11%, and 10% respectively compared to 2008 CDC 
recommendations (Table 3)

• Universal screening would incur an additional $4.2 million per 
100,000 screened (Table 3)

Table 3: Base case 
percent change in 
clinical outcomes and 
additional cost per 
100,000 universally HBV 
screening compared to 
not universal screening

Sensitivity analysis

Scenario analysis

• A one-way sensitivity analysis showed that if more patients were 
unaware of their infection or more patients were linked to care and 
received antiviral treatment, the cost per 100,000 screened would 
be higher compared to base case; a larger proportion of cirrhosis, 
carcinoma, transplants, HBV-related deaths would be averted 
compared to base case (Figure 2)

• The ratio of female to males in the population had almost 
no impact on the percent decrease in clinical outcomes, but 
screening only males would cost $150,000 less than base case 
(Figure 2)

• The prevalence of HBV in the US was based on National Health 
and Nutrition Examination Survey data that reported HBV 
prevalence of 0.36% for adults aged ≥18 years11

• Prevalence, baseline characteristics, and treatment were 
assumed to be similar in the universally screened population 
(Table 1)

• Scenario analyses were conducted for different universal screening 
age cutoffs and different patient demographic groups (Figure 3)

• Increasing the age inclusion cutoff for universal screening had 
almost no effect on CHB outcomes but reduced the cost per 
100,000 screened

Markov model with a lifetime horizon was developed to calculate 
the impact of universal screening, or a one-time HBV screening 
in all adults aged 18 to 69 years, compared to 2008 CDC 
recommendations

Disease transition and death rates were obtained from published 
data; previous studies have shown that females have a lower 
transition probability compared to males3-5

The transition probability between health states was dependent 
on treatment, age, and gender, and was applied in 1-year cycles 
until the patient turned 70 years or died

Non-CHB causes of death were included based on age-specific 
mortality rates from life tables in the National Statistics Report6

Patients diagnosed and treated for CHB were assumed to have 
reduced disease progression rates compared to untreated 
patients who follow natural history disease progression rates7-9

CONCLUSION

Universal screening of adults aged 18 to 69 years in 
the US for HBV may lead to better health outcomes 
compared with 2008 CDC recommendations, however, 
universal screening would incur additional costs to the 
healthcare system not offset by these better outcomes 

Based on sensitivity and scenario analyses, the 
parameters that have the greatest positive impact 
on clinical outcomes when comparing a one-time 
universal screening to 2008 CDC guidelines are 
percent of Hepatitis B patients unaware of their 
infection and percent of CHB patients diagnosed and 
treated for their infection

FUTURE DIRECTION/ NEXT STEPS:

Undiagnosed Hepatitis B infection can significantly 
impact outcomes later in life. A significant proportion 
of CHB patients are asymptomatic and remain 
unaware of their infection until they develop 
complications such as cirrhosis or cancer 

This model is limited by available, accurate data 
representing CHB demographics in the US. More 
representative epidemiological data are needed to 
accurately model the impact of universal screening
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Difference

Cirrhosis -12%
Decompensated Cirrhosis -13%
Hepatocellular Carcinoma -11%
Transplants -11%
Hepatitis B Virus Deaths -10%
Incremental cost for 
screening 100,000 people $4,200,00
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aAdapted from Toy 2022 model10


