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Abstract

Epidemiologic data regarding persons with active tuberculosis (TB) and chronic hepatitis B virus 

(cHBV) infection are limited because of lack of routine surveillance of cHBV in persons with TB. 

Potential underdiagnosis of cHBV in California among those with TB is concerning. We matched 

TB and cHBV registries to identify cHBV infections among persons diagnosed with TB during 

2016–2020 and described their demographic characteristics. We calculated expected cHBV cases 

among persons with TB for each demographic characteristic using published cHBV prevalence 

estimates for the locations of birth for persons with TB. Estimates were from general or emigrant 

adult and teen populations. Reported cHBV infection among persons with TB were 23% lower 

than expected, particularly among Asian persons, persons living in the two healthiest Healthy 
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Places Index quartiles, and residents of less populated jurisdictions in California. Results show the 

possibility exists for underdiagnosis of cHBV in persons with TB in California.
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Active tuberculosis (TB) and chronic hepatitis B virus (cHBV) infection are two preventable 

conditions that cause substantial morbidity and mortality and have multiple risk factors in 

common, including birth in regions where these conditions are more common than in the 

United States, male sex, and older age.1 Current understanding of the epidemiology of TB 

with cHBV infection in the United States is not well characterized because national and state 

surveillance systems for TB and cHBV have not routinely collected information regarding 

the other condition.1 As a result, available data on TB with cHBV infection are from 

limited-scale studies from local health departments and might not be representative of wider 

populations.2 TB case reporting has been found to capture >99% of active TB cases, but 

only 34% of persons with cHBV in the United States are aware of their infection, largely due 

to lack of awareness of screening guidelines by health care providers and patients.1,3,4 This 

raises the concern that cHBV could be undiagnosed in many persons with TB. Patients with 

TB and cHBV may be at increased risk for hepatotoxicity and other poor outcomes during 

TB treatment, so knowing cHBV status may help avoid poor outcomes through increased 

monitoring or treatment modification. To date, no analysis has been made assessing whether 

reported cases of cHBV infection among persons with TB meet expected case numbers of 

those with both conditions. Such information would be valuable in determining how well 

cHBV is being identified among persons with known TB disease in public health systems, 

and where to focus public health resources to improve screening, diagnosis, and linkage to 

care. TB surveillance in California collects country of birth, a common risk factor for both 

TB and cHBV, and literature on estimated cHBV prevalence by country and global region is 

available.1,5–7 Therefore, we sought to assess underdiagnosis of cHBV among persons with 

TB in California using this information to estimate the expected number of cHBV infections 

among persons with TB.

Methods

We analyzed data obtained from California’s Department of Public Health TB and cHBV 

registries, which include surveillance data collected from 61 local health jurisdictions. We 

restricted analyses to California residents aged ≥15 years who received a diagnosis of TB 

during January 1, 2016–December 31, 2020. We defined TB disease as a report of TB with 

microbiologic confirmation for Mycobacterium tuberculosis. We defined cHBV infection 

according to the Council of State Territorial Epidemiologists case definition for a confirmed 

or probable cHBV case.8 We matched persons reported with TB during the study period 

to the cHBV registry (1989–2020) using a probabilistic matching algorithm in Match*Pro 

v2.0.6 to identify persons with both TB and cHBV in California based on first name, last 

name, date of birth, sex, and postal code (or local jurisdiction of residence if postal code 

was missing). After these persons were identified, we summarized the cases by demographic 
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characteristics, including sex, race, age, and location of birth, and calculated corresponding 

95% confidence intervals (CI) for reported case numbers of persons with TB and cHBV.

We calculated the expected number of cHBV cases among persons with TB for each 

demographic characteristic by multiplying published pooled cHBV prevalence estimates 

from 2009 to 2019 (2015–2018 for the United States prevalence) for each location of 

birth (reported by each person in the TB registry) by number of persons with TB born 

in those locations for each characteristic6,7 (See Table, Supplemental Digital Content http://

links.lww.com/JPHMP/B350). The published cHBV prevalence estimates were from general 

or emigrant adult and teen populations. We calculated number of expected cases within 

quartiles of California’s Healthy Places Index (HPI), a measure of community health and 

access to care. Quartiles 1 and 2 represent the least healthy areas with the least resources, 

while quartiles 3 and 4 represent the healthiest areas.9 We considered reported case numbers 

to have met expected case estimates if the expected case number was within the 95% CI 

of the reported case number. We used SAS® version 9.4 (SAS Institute, Incorporated, Cary, 

North Carolina) for all analyses.

This activity was reviewed by the Centers for Disease Control and Prevention (CDC) and 

was conducted consistent with applicable federal law and CDC policy.* It was determined 

to be a non-research public health activity that did not require Institutional Review Board 

approval.

Results

In total, 8435 persons were identified with TB during the study period, with 316 (4%) 

reporting cHBV infection (95% CI: 282, 350). All persons with TB and cHBV had locations 

of birth reported. We calculated 409 expected cases of cHBV among TB patients during 

the study period. Lower than expected case numbers were observed across all genders and 

most age groups (Table). When California HPI quartiles were evaluated, those in quartile 

3 (reported: 80, 95% CI: 63, 97; expected: 110) and quartile 4 (reported: 53, 95% CI: 39, 

67; expected: 85) had lower than expected cHBV. In total, 259 (95% CI: 228, 290) reported 

cHBV cases were among Asian persons with TB, compared with 345 expected cases. When 

individual countries of birth were evaluated, those from the Philippines had the largest 

absolute difference with 60 (95% CI: 45, 75) reported cases and 116 expected cases (Table). 

When geographic regions of California were evaluated, Central California jurisdictions 

(reported: 26, 95% CI: 16, 36; expected: 42), jurisdictions bordering Mexico (reported: 23, 

95% CI: 14, 32; expected: 42), and Southern California jurisdictions excluding Los Angeles 

County (reported: 53, 95% CI: 39, 67; expected: 87) reported cHBV case numbers among 

persons with TB that were lower than expected (Table).

Discussion and Conclusion

This is among the first analyses to estimate expected case numbers of cHBV infection 

among persons with TB. Given that surveillance systems have not routinely collected data 

*§See e.g., 45 C.F.R. part 46, 21 C.F.R. part 56; 42 U.S.C. §241(d); 5 U.S.C. §552a; 44 U.S.C. §3501 et seq.
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on coinfection, expected case numbers cannot be estimated from prior data on persons 

with both conditions. Our analysis revealed that across California, reported cHBV case 

counts among persons with TB were approximately 23% lower than expected, based on 

current cHBV prevalence estimates. Furthermore, reported cHBV case numbers for Asian 

persons with TB were 25% lower than expected, including 48% lower than expected 

cases reported among those born in the Philippines. Additionally, jurisdictions in central 

California, along the Mexican border, and in southern California (excluding Los Angeles 

County) also reported lower than expected cases. The gap between the number of reported 

and expected cHBV cases in this analysis showed that cHBV might be underdiagnosed 

among persons with TB, which might affect linkage to appropriate care. This is consistent 

with prior literature showing underscreening of those at risk for TB or cHBV, such as 

those born in countries with high rates of these infections.1,10 California law mandates 

reporting of cHBV infections by laboratories, therefore underre-porting seems less likely 

in this analysis.11 The geographic differences might be because of a combination of less 

access to care in less populated, rural areas (especially among racial and ethnic minority 

groups) and robust cHBV prevention programs in metropolitan areas of California, which 

work to improve screening and identify those with cHBV for treatment.12,13 This might 

also explain the HPI findings showing lower than expected cases in the healthiest quartiles, 

which might be a reflection of improved prevention or decreased health disparities in these 

more advantaged areas.12,13 Programs such as Hep B Free in the San Francisco Bay Area 

have screened over 27,000 persons with over 50% of these found to be unprotected and 

candidates for vaccination.13

The main limitations of our findings are the assumptions used to obtain our expected 

estimates. The pooled cHBV prevalence estimates from non-US countries and immigrants 

across the United States might not necessarily reflect the true prevalence of cHBV in 

California. Furthermore, the cHBV prevalence in those with TB may be different than in 

the general population for any country given the shared risk factors for the two conditions, 

but prevalence estimates among people with TB in locations of birth are unavailable to 

us. However, the general estimates were based on a random effects analysis that assumed 

heterogeneity among different studies in different populations. Therefore, we believed these 

data reflected the best available estimates of cHBV. Additionally, given the match process 

was based on probability, it is possible to have either missed persons with both conditions 

or incorrectly classified persons as having both conditions. However, we used standard 

matching variables and the cut-off utilized maximized the likelihood of true matches. Lastly, 

the analysis cannot determine if the lower-than-expected case numbers we observed were 

because of underscreening or underdiagnosis of cHBV, or current prevention efforts that are 

reducing the number of cHBV cases among this population.

In conclusion, reported numbers of cHBV infection among persons with TB were lower, 

compared with the expected case numbers calculated, indicating an underdiagnosis of 

cHBV might be occurring in persons with TB in certain California communities. Our 

identification of specific populations with fewer cases than expected might guide future 

efforts to determine the reasons for these findings in these groups and improve cHBV 

screening in the TB population. New efforts are underway to increase cHBV screening in 

the general population and these efforts might improve cHBV screening practices among 
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people at risk for TB. For example, California recently passed legislation requiring primary 

care providers to offer HBV screening for patients who meet US Preventive Services Task 

Force criteria.14 Nationally, in March 2023, CDC recommended that all adults be screened 

for cHBV at least once in their lifetime.15 Additionally, a field to capture viral hepatitis 

infection was recently added to the national TB surveillance system, which might enable 

similar assessment of underdiagnosis outside of California and raise awareness for more 

cHBV screening in patients with TB.5

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.

Acknowledgments

Robert Wong has received funding (to his institution) from Gilead Sciences, Exact Sciences, Thera Technologies, 
and Durect Corporation and has served as a consultant (without compensation) for Gilead Sciences, all of which are 
unrelated to this project. For the remaining authors, none were declared.

We would like to acknowledge Bruce Gutelius of the Centers for Disease Control and Prevention; Shua J. Chai, MD 
of the California Department of Public Health and Centers for Disease Control and Prevention for their assistance in 
reviewing this manuscript.

References

1. Chitnis AS, Cheung R, Gish RG, Wong RJ. Epidemiology and prevention of tuberculosis and 
chronic hepatitis B virus infection in the United States. J Immigr Minor Health. 2021;23(6):1267–
1279. [PubMed: 34160726] 

2. Bushnell G, Stennis NL, Drobnik AM, Proops DC, Ahuja SD, Bornschlegel K, Fuld J. 
Characteristics and TB treatment outcomes in TB patients with viral hepatitis, New York City, 
2000–2010. Epidemiol Infect. 2015;143(9):1972–1981. [PubMed: 25387450] 

3. Roberts H, Ly KN, Yin S, Hughes E, Teshale E, Jiles R. Prevalence of HBV infection, vaccine-
induced immunity, and susceptibility among at-risk populations: US households, 2013–2018. 
Hepatology. 2021;74(5):2353–2365. [PubMed: 34097776] 

4. Curtis AB, McCray E, McKenna M, Onorato IM. Completeness and timeliness of tuberculosis case 
reporting. A multistate study. Am J Prev Med. 2001;20(2):108–112. [PubMed: 11165451] 

5. Centers for Disease Control and Prevention. 2020 Report of Verified Case of Tuberculosis (RVCT) 
Instruction Manual August 2021. https://www.cdc.gov/tb/programs/rvct/instructionmanual.pdf. 
Accessed May 17, 2023.

6. Wong RJ, Brosgart CL, Welch S, Block T, Chen M, Cohen C, Kim WR, Kowdley KV, Lok AS, Tsai 
N, Ward J, Wong SS, Gish RG. An updated assessment of chronic hepatitis B prevalence among 
foreign-born persons living in the United States. Hepatology. 2021;74(2):607–626. [PubMed: 
33655536] 

7. Kruszon-Moran D, Paulose-Ram R, Martin CB, Barker LK, McQuillan G. Prevalence and trends in 
hepatitis B virus infection in the United States, 2015–2018. NCHS Data Brief. 2020;(361):1–8.

8. Council of State and Territorial Epidemiologists. Public Health Reporting and National Notification 
for Chronic Hepatitis B, 11-ID-04. https://cdn.ymaws.com/www.cste.org/resource/resmgr/PS/11-
ID-04.pdf. Accessed May 17, 2023.

9. California Healthy Places Index. https://www.healthyplacesindex.org/. Accessed June 11, 2023.

10. Chen J, Hubbard A, Bagley L, Shiau R, Wong RJ, Chitnis AS. Prevalence of latent tuberculosis 
infection among persons with chronic hepatitis B virus infection: a systematic review and meta-
analysis. Dig Dis Sci. 2022;67(6):2646–2654. [PubMed: 34056681] 

11. California Department of Public Health. Title 17, California Code 
of Regulations (CCR) §2500, §2593, §2641.5–2643.20, and §2800–2812 

Bertumen et al. Page 5

J Public Health Manag Pract. Author manuscript; available in PMC 2025 July 22.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

https://www.cdc.gov/tb/programs/rvct/instructionmanual.pdf
https://cdn.ymaws.com/www.cste.org/resource/resmgr/PS/11-ID-04.pdf
https://cdn.ymaws.com/www.cste.org/resource/resmgr/PS/11-ID-04.pdf
https://www.healthyplacesindex.org/


Reportable Diseases and Conditions. https://www.cdph.ca.gov/Programs/CID/DCDC/
CDPH%20Document%20Library/ReportableDiseases.pdf. Accessed June 11, 2023.

12. James CV, Moonesinghe R, Wilson-Frederick SM, Hall JE, Penman-Aguilar A, Bouye K. Racial/
ethnic health disparities among rural adults – United States, 2012–2015. MMWR Surveill Summ. 
2017 Nov 17. 66(23):1–9.

13. Hep B Free San Francisco Bay Area. https://www.sfhepbfree.org/. Accessed June 11, 2023

14. California Department of Public Health. Assembly Bill 789 – Hepatitis B and Hepatitis C Testing 
Law; March 1, 2022. Available from: cdph.ca.gov. Accessed June 1, 2023.

15. Centers for Disease Control and Prevention. Viral Hepatitis: screening and Testing 
Recommendations for Chronic Hepatitis B Virus Infection (HBV); 2023. Available from: cdc.gov. 
Accessed May 17, 2023.

Bertumen et al. Page 6

J Public Health Manag Pract. Author manuscript; available in PMC 2025 July 22.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

https://www.cdph.ca.gov/Programs/CID/DCDC/CDPH%20Document%20Library/ReportableDiseases.pdf
https://www.cdph.ca.gov/Programs/CID/DCDC/CDPH%20Document%20Library/ReportableDiseases.pdf
https://www.sfhepbfree.org/
http://cdph.ca.gov
http://cdc.gov


Implications for Policy & Practice

• Study results showed lower than expected HBV cases among persons with 

TB, particularly among Asian persons, those living in the two healthiest 

Healthy Places Index quartiles, and residents of less populated jurisdictions 

in California. These findings are concerning for underdiagnosis of cHBV in 

these California communities in persons with TB.

• These data can guide future efforts to improve cHBV screening in persons 

with TB in these communities and help reduce disparities in preventative care 

in vulnerable populations.

• Screening for HBV among all patients diagnosed with active TB should be 

encouraged in accordance with CDC recommendations and recent California 

state law for universal one-time testing of all adults.
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