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The success of HDV reflex testing has 

been shown in

NYC

Spain 

England 

France 

…………..
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RECOMMENDATIONS AND RATIONALE – HDV testing - Who to test?

Universal testing approach

Serological testing for anti-HDV antibodies may be 
performed for all individuals who are HBsAg positive, 
as the preferred approach to scale up access to HDV 
diagnosis and linkage to care 

(conditional recommendation, very-low-certainty 
evidence)

Priority population testing approach

In settings in which a universal anti-HDV antibody testing 
approach is not feasible because laboratory capacity or 
other resources are limited, testing for anti-HDV may be 
given priority in specific populations of HBsAg-positive 
individuals:
• people born in HDV-endemic countries, regions and 

areas;
• people with advanced liver disease, those receiving 

hepB treatment; and those with features suggesting 
HDV infection (such as low HBV DNA with high ALT 
levels); and

• people considered to have increased risk of HDV 
infection (haemodialysis recipients, people living with 
HCV or HIV, people who inject drugs, sex workers and 
men who have sex with men). 

(conditional recommendation, very-low-certainty evidence)

New recommendations

Narrative review
• No studies directly evaluated impact and cost-

effectiveness of different anti-HDV testing approaches.
• Observational studies from high income settings show 

poor testing uptake and case-finding based on risk-
based approach, and marked increase with laboratory-
based universal anti-HDV testing

• Effective case-finding crucial to implement 
preventative interventions eg. enhanced HCC 
surveillance, and access new treatment options



RECOMMENDATIONS – HDV testing    How to test?

Diagnostic pathway

People with CHB (HBsAg positive) may be diagnosed with 
hepatitis D by using a serological assay to detect total anti-HDV 
followed by an NAT to detect HDV RNA and active (viraemic) 
infection among those who are anti-HDV positive. 

Assays should meet minimum quality, safety and performance 
standards.

(conditional recommendation, low-certainty evidence)

Reflex testing

Reflex testing for anti-HDV antibody testing following a positive 
HBsAg test result and also for HDV RNA testing (where available) 
following a positive anti-HDV antibody test result, may be used as 
an additional strategy to promote diagnosis.

(conditional recommendation, low-certainty evidence)

Systematic review of reflex testing

• 11 studies of reflex anti-HDV Ab testing  (3 had non-reflex 
comparator arm) in those HBsAg positive

• Increased uptake of serology testing (97% (95% CI: 92–100%) 
vs. 45% (95% CI: 0.3–98%) vs. non-reflex testing

• Very high uptake of reflex HDV RNA in those anti-HDV 
positive - 98% (95% CI: 77–100%) in 8 studies.

• Available commercial anti-
HDV and molecular PCR 
assays have good diagnostic 
accuracy and correlate well 
with one another. 

• Key limitation is lack of 
established gold standard 
assays and of an RDT for anti-
HDV antibody.



There are Unmet Needs Across the HDV Care Cascade

Stockdale AJ, et al. J Hepatol 2020;73:523-3; Miao Z, et al. J Infect Dis 2020;221:1677-87;

Shah P A, et al. Gastroenterol Rep 2019;7:396-402. HDV: hepatitis D virus; HBsAg: hepatitis B surface antigen.

• Lack of robust data

• Number with HDV 

unknown

• Test availability

• Standardized 

screening tests 

required

• Protocol for testing 

HDV in HBsAg-

positive patients 

required

• Need for 

surveillance 

protocols to detect 

rapid disease 

progression

• Lack of specific 

treatment options 

until recently

• Need for clarity on 

which stage of 

disease to treat 

patients
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Treated
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HDV Screening Occurs Inconsistently in HBV Patients 
Despite the Known Risk of Co-infection/Superinfection

CHB: chronic hepatitis B virus; HBsAg: hepatitis B surface antigen; HBV: hepatitis B virus; 

HDV: hepatitis D virus; HIV: human immunodeficiency virus.

4.5-13% of HBV carriers
are co-infected with HDV1,2

1. Miao Z, et al. J Infect Dis 2020;221:1677-87; 2. Stockdale AJ, et al. J Hepatol 2020;73:523-3;

3. Safaie P, et al. Virus Res 2018;250:114-7; 4. Kushner T, et al. J Hepatol 2015;63:586-92; 

5. Bouzidi KE, et al. J Clin Virol 2015;66:33-7. 

‡



*72 patients had complete information on chart review and were included in the analyses; †Ascites, esophageal varices, hepatic encephalopathy.

Nathani R, et al. EASL 2022. Poster #THU392

Retrospective analysis evaluating screening patterns, patient characteristics 
and outcomes in HDV from January 2016 to October 2021

‡

HDV Screening Patterns Anti-HDV+ Individuals
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11,110 individuals

with CHB

Anti-HDV screening 

n=1,390 (13%)

Anti-HDV−

n=1,302 (94%)

No HDV screening 

n=9,720 (87%)

Anti-HDV+

n=88 (6%)*

Characteristics at Time of 

Anti-HDV Testing
n=72

Age at diagnosis, mean 48

Male, n (%) 45 (63)

Cirrhosis, n (%) 40 (56)

Comorbidities, %

HCV 11

HIV 8

NAFLD 7
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2/72 (3%) individuals died

15/72 11/72 15/72

Despite high morbidity associated with HDV, only 13% of HBV were screened for HDV; 

universal screening for HDV among HBsAg carriers may be reasonable

HDV Screening and Disease Burden in a US Center



HDV Screening at University Hospital of Bordeaux
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Evaluation of the number of chronic HBV individuals with available HDV screening and HDV RNA testing 

from October 2018 to May 2021

HBsAg screening

n=46,443

16 (41%) patients were HDV RNA+

HDV Anti-HDV tests used: Liaison XL Murex anti-HDV, DiaSorin; HDV RNA tests used: EurobioPlex HDV, Eurobio

Trimoulet P, et al. AASLD 2021. 720

Screening for HDV is suboptimal in a 

viral hepatitis expert center

51% of HBsAg+ patients were 

not screened for HDV Ab

Health policy initiatives are needed 

to improve HDV screening and 

include reflex testing

HBsAg+

n=988 (2.13%)

HDV Ab 

screening

n=483 (49%)

No HDV Ab 

screening

n=505 (51%)

HDV Ab-

n=433 (90%)

HDV Ab+

n=50 (10%)

HDV RNA test

n=39 (78%)

No HDV RNA test

n=11 (22%)

HBsAg screening

HDV Ab screening

HDV RNA testing
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Despite guidelines being in place, a large proportion of HBsAg+ individuals remains untested for HDV.

New strategies and education on reflex testing should be considered

Screening of HDV in HBsAg+ Patients in Barcelona – Are 
EASL Guidelines Implemented?
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*1457 (33%) and 2929 (67%) of HBsAg+ samples came from academic hospitals and primary care centers respectively

282 (78%) and 78 (22%) of anti-HDV requests came from academic hospitals and primary care centers, respectively

EASL guidelines recommendations for HDV screening did not differ pre-2017.

Palom A, et al. AASLD 2021. Oral 224

Retrospective analysis of HBsAg+ serum samples from a central laboratory in January 2015 to May 2021

Barcelona: 1 Academic Hospital and 65 Primary Care Centers

HDV Ab Screening in Academic and Primary Care
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HDV Screening Cascade

157/1673

118/436

39/1237
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Anti-HDV: HDV antibody; CDC: Centers for Disease Control and Prevention; CHB: chronic hepatitis B; HBsAg: hepatitis B surface antigen; HBV: hepatitis B virus; HDV: hepatitis delta virus; LLoD: lower limit of detection; RNA: ribonucleic acid. 

References: 1. Miao Z, et al. J Infect Dis. 2020.221:1677-1687. 2. Terrault NA and Ghany MG. Dig Dis Sci. 2021.66(8):2483-2485. 3. Kumar P, et al. Prev Chronic Dis 2020. 159(17) 4. Terrault NA, et al. Hepatology. 2018. 67(4):1560-1599. 5. Sarin S, et al. Hepatology Int. 

2016.10(1):1-98. 6. EASL. Journal of Hep. 2012.57(1):167-185. 7. World Health Organization. 2015. 8. Brichler S, et al. Clinical Gastroenterology and Hepatology. 2013.11(6):734-740. 9. Brichler S, et al. Journal of Clinical Microbiology. 2014.52(5):1694-1697. 10. Le Gal F, et al. 

Hepatology. 2016.64(5):1483-1494. 

Challenges and Potential Solutions to Screening

Due to underreporting of HDV, poor clinician awareness, and challenges in screening for hepatitis delta, 

solutions such as universal testing of HBsAg+ patients and anti-HDV reflex testing have been proposed.

• Universally screen all HBsAg+ patients.

• Include routine HBV testing on the US immigration medical 

exam.

HDV endemicity remains unclear due to limited studies and 

inconsistent reporting in populations of CHB patients.1,2

Recommendations for risk-based screening fail to identify 

patients due to poor clinician awareness of risk groups.2 

Poor clinician and patient awareness of HDV screening, 

diagnosis and prevention.2,3

Barriers to care in high-risk populations exist, including 

access to doctors.3

Screening guidance recommendations vary and are based 

on provider discretion.4-7

Reliability of laboratory derived tests (LDTs) vary between 

tests and across genotypes.8–10

• Include hepatitis delta as a disease reportable to the CDC.

• Provide educational initiatives for provider awareness, as well 

as targeted, patient-centered education on hepatitis delta.

• Increase access to HBV vaccinations, testing, and care.

• Develop HDV-specific screening guidelines.

• Implement anti-HDV reflex testing. 

• Evaluate the appropriate LLoD for HDV RNA assays.

• Design HDV RNA tests with sensitivity to non-HDV-1 genotypes.

Challenges Potential Solutions

‡



HBsAg-Positive Reflex to Anti-HDV

▪ Cross-sectional analysis of HDV testing among HBsAg-positive patients at 2 London Centers, 2005-2012

▪ Center with a reflex laboratory algorithm achieved anti-HDV testing of almost all first HBsAg-

positive samples over a 12-yr period

El Bouzidi. J Clin Virol. 2015;66:33.

HDV Testing Based on Provider Discretion or Reflex
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Analysis of HBsAg+ samples before and after anti-HDV reflex test implementation in an academic hospital and 17 primary care centers

Anti-HDV+ Cases Detected2HDV Screening Cascade1

HBsAg+ Anti-HDV screened Anti-HDV+Pre reflex test
(2018–2020)

Reflex test

HBsAg+

n=1,492

Anti-HDV 

screening 

(8%)

Anti-HDV−

n=103 (90%)

No HDV
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(92%)

Anti-HDV+

n=11 (10%)
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n=744

Anti-HDV 

screening 

(93%)

Anti-HDV−
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screening 
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Anti-HDV+
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Pre-reflex

Implementation of anti-HDV reflex testing led to a marked increase in the identification of anti-HDV+ individuals

*HDV RNA evaluated in 50 anti-HDV+ individuals 

HBsAg, hepatitis B surface antigen. 

1. Palom A, et al. EASL 2022. Poster #THU367; 2. Palom A, et al. AEEH 2022. Poster #P076

Implementation of HDV Reflex Testing in 
HBsAg+ Patients



HDV Reflex Testing Program Outcome in France

Single-center, retrospective survey of an anti-HDV reflex testing protocol over 10 years (2012–2022)

‡

HDV Screening Rate and 

Anti-HDV Positivity Over Time

HBsAg, hepatitis B surface antigen.

Brichler S, et al. EASL 2022. Poster #THU355
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Reflex testing led to an increase in HDV screening rates over time, and exceeds 90% from 2018 onwards

Avicenne University Hospital
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Implementation of 
HBsAg to HDV Ab Reflex Testing in a 
New York City Health System 
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Cecilia Katzenstein, Andrea D. Branch, Douglas T. Dieterich, 
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Background

• Hepatitis Delta virus (HDV) is most severe form of viral 

hepatitis.1

• HDV requires hepatitis B virus (HBV) for replication. 

• U.S. HDV Ab prevalence among HBsAg+ ~4.6–11.8%. 2,3

• ~25% of U.S. HDV is in NYC Metro Area. 3

• 2021–2023 in the Mount Sinai Health System (MSHS), only 

54% of HBsAg+ patients received HDV Ab testing.6 

• New HDV treatments on the horizon → need for better 

screening.

1. Brunetto MR, et al., Journal of Hepatology, 2023.

2. Gish RG, et al., Hepatology, 2024. 

3. Martins EB, et al., DDW 2017.

4. Alpert L, et al., EASL 2023. 

New York

16.3%

Prevalence of HDV among HBV population by U.S. state.2



Model Viral Hepatitis Screening Interventions

• A few health systems, mostly in Europe, have HBsAg+ to HDV Ab reflex testing.

• HDV Ab screening rates increased from 8–35% at baseline to 64–100% with reflex.1-4

• Our health system has prior experience with viral hepatitis screening programs:

• Increased HCV RNA follow-up testing from 64% to 100% via reflex.

• Increased HBV screening from 3% to ~20% via “Care Gap” prompt for primary care providers (PCPs) 

in EPIC electronic medical record (EMR).5

1. Palom A, et al., JHEP Rep, 2022.

2. Hilleret MN, et al., JHEP Rep, 2024.

3. Parfut A, et al., J Clin Virol, 2024.

4. Cossiga V, et al., Liver International, 2023.

5. Mageras A, et al., EASL 2023.

HBsAg + HDV Ab

•. 
•. 

•. 
•. 



Aims

1. Improve HDV Ab screening rates among HBsAg+ patients in our large, urban, 

multicenter health system by implementing HBsAg to HDV Ab reflex testing.

2. Evaluate impact of reflex testing on HDV Ab screening rate.

3. Provide a case study to other health systems in the U.S. seeking to implement 

HBV to HDV reflex testing.



Reflex Test Logic Flow

EPIC = electronic medical record used by most of MSHS

MyChart = online portal that makes test results directly available to patients  



Challenge Solution

No FDA-approved HDV Ab assay. New York State approval.

No in-house HDV Ab test.

• Validate commercially available Total HDV Ab IgG and 

IgM assay for in-house use.

• Assay method: Competitive enzyme immunoassay 

(ELISA).

• Manufacturer: International Immuno-Diagnostics.

Compliance concerns about need for 

patient consent.

• Test labelled as reflex; no surprise to provider or patient.

• Option to order standalone HBsAg.

• Involved HDV Community Advisory Board in decision.

“HEP B AG W/RFLX HEP D AB” order hard 

to find in EMR.
Add search terms in EPIC EMR.

Challenges Encountered in Implementation Process



Implementation Timeline of HDV Reflex Testing in MSHS

Background 
Research 

Q3 2021

Buy-In & Approvals

 Q3 2021–Q1 2023

Grant Funding 

Q4 2022–Q2 2023

Validate 
Commercially 

Available HDV Ab 
Assay

Q3–Q4 2023

Address 
Compliance 
Concerns 

Q3 2023

New York State 
Approval of HDV 

Ab Assay 

Q4 2023

Lab Setup 

Q1 2024

EPIC Build 

Q1 2024

Billing 
Infrastructure 

Q1 2024

Rollout 

Q1 2024

Provider 
Engagement 

Q2 2024



Ordering from the Care Gap Tab in EPIC EMR



Provider Tip Sheet



HDV Ab Screening Rate Among HBsAg+ Unique Patients
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Reflex Testing by Department Type

0.14%, 3
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Reflex Uptake over Time

March April May June July August September October

Tests 2 194 297 255 326 335 416 425
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Reflex Uptake Over Time Compared to Non-Reflex 
HBsAg in Primary Care
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Conclusions & Future Directions
Conclusions

• Reflex testing integrated into existing infrastructure can increase screening rates and reduce 

provider burden. 

• Improved efficiency in follow-up testing time.

• Potential savings: can eliminate unnecessary HDV Ab tests ordered with first HBsAg test.

Future Directions

• Increase provider education to expand usage.

• Collaboration with LabCorp for send-out clinics (awaiting NYS/FDA approval of reflex assay).

• Further reflex from HDV Ab+ to HDV PCR.

• Identify diagnosed but lost-to-care HDV+ patients via case-finding algorithm.*

*Ash N, et al., AASLD TLM 2024.
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HBsAg-Positive Reflex to Anti-HDV

▪ Cross-sectional analysis of HDV testing among HBsAg-positive patients at 2 London Centers, 2005-2012

▪ Center with a reflex laboratory algorithm achieved anti-HDV testing of almost all first HBsAg-

positive samples over a 12-yr period

El Bouzidi. J Clin Virol. 2015;66:33.

HDV Testing Based on Provider Discretion or Reflex
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