
1

Moving from Hepatitis 
Discovery to Elimination: 
Research Advancing Hepatitis Elimination

September 9, 2021

NIH Webinar Series #5: 
Hepatitis D Virus:
Virology, Epidemiology, Clinical Features, Diagnosis, 
Management, Therapy
Hosted by the National Institute of Diabetes and Digestive and 
Kidney Diseases (NIDDK)

https://www.globalhep.org/moving-hepatitis-discovery-elimination-nih-research-advancing-hepatitis-elimination
https://www.globalhep.org/moving-hepatitis-discovery-elimination-nih-research-advancing-hepatitis-elimination
https://www.globalhep.org/moving-hepatitis-discovery-elimination-nih-research-advancing-hepatitis-elimination
https://www.globalhep.org/webinars/hepatitis-d-virus-virtual-symposium-virology-epidemiology-clinical-features-diagnosis
https://www.globalhep.org/webinars/hepatitis-d-virus-virtual-symposium-virology-epidemiology-clinical-features-diagnosis
https://www.globalhep.org/webinars/hepatitis-d-virus-virtual-symposium-virology-epidemiology-clinical-features-diagnosis


2

The United States National Institutes of Health (NIH) sets research priorities that include 
advancing progress toward the elimination of viral hepatitis. With the launch of the Viral 
Hepatitis National Strategic Plan for the United States: A Roadmap to Elimination 2021-
2025 and only nine years remaining to reach the global hepatitis elimination goals set 
by the World Health Organization (WHO), now is the time to bring together the research 
and implementation strategies for comprehensive hepatitis prevention, diagnostics, and 
treatment. 

Hepatitis D (HDV) might be the least common form of viral hepatitis, but it causes the 
most severe disease, remains the most difficult to diagnose, and is not preventable 
among those who test positive for HBV surface antigen (HBsAg+). It currently has no 
FDA approved diagnostic tests or therapies, though commercial lab testing is available. 
Discovered in 1977, and occurring only as a coinfection with HBV, HDV represents 
virology at its simplest and most daunting: essentially, it is RNA with a ribozyme. 
Although promising therapies are in the pipeline, the need for breakthrough scientific 
advancements in understanding and eliminating HDV remains urgent.

Hepatitis D at a glance:
• Globally, approximately 5% of HBsAg+ individuals are infected with HDV. 

• Some studies number the global prevalence at 11.9 million, but others suggest a much 
higher prevalence of up to 48 million.

• Testing challenges have hampered the public health community’s ability to estimate 
the disease burden of HDV accurately. There is limited awareness of HDV globally, and 
risk-based screening guidance for HDV testing is not adequate. 

• In the United States, the prevalence of infection and the full burden of disease 
remain unknown and not well described. Available studies are typically based on 
small populations and do not provide a comprehensive analysis of the public health 
situation. 

• The available data does indicate that most HDV in the United States occurs within 
populations born outside the country. 

• Those with chronic HDV infection are at enhanced risk for cirrhosis and hepatocellular 
carcinoma (HCC). Overall mortality rates are estimated to be anywhere from 2-20% 
higher than in individuals with HBV alone. 

• HDV’s overall affect is to make HBV worse, encouraging more rapid progression to 
cirrhosis, liver cancer, and decreased survival. 

• The best—and only—cure for HDV available today is HBV vaccination.

Executive Summary

https://www.hhs.gov/hepatitis/viral-hepatitis-national-strategic-plan/national-viral-hepatitis-action-plan-overview/index.html
https://www.hhs.gov/hepatitis/viral-hepatitis-national-strategic-plan/national-viral-hepatitis-action-plan-overview/index.html
https://www.hhs.gov/hepatitis/viral-hepatitis-national-strategic-plan/national-viral-hepatitis-action-plan-overview/index.html
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Looking ahead: 
• Multiple advanced therapies, including combination therapies, are in the pipeline for 

treating HDV. These potential medications reflect the successes of molecular virology 
and cell biology in understanding the HDV lifecycle. 

• Two Phase III studies are currently underway for HDV treatment. It is only a matter of 
time before FDA-approved therapies for this disease become available.

• While targeted screening for HDV is often recommended for high-risk populations, a 
standard approach that screens all HBsAg+ persons at least once is the gold-standard 
recommendation. Screening algorithms will remain challenging until standardized 
assays become available. 

• Diagnostic and drug manufacturers should work together to solve the HDV puzzle: 
FDA approval of treatment medications will require demonstration of standardized 
assays in the disease diagnostics, so at present, scientists are facing a circular 
problem. Sourcing samples for validation studies can be challenging. Diagnostics 
manufacturers should team up with therapeutic studies to solve challenges together.

• The US Centers for Disease Control and Prevention (CDC) is currently working on an 
in-house antibody test and an in-house RNA test for HDV. These could help transform 
the diagnostic landscape if and when they come to fruition.

Following an introduction and welcome by Dr. Jay Hoofnagle, Director of the Liver 
Disease Research Branch at the National Institute of Diabetes and Digestive and Kidney 
Diseases (NIDDK), three webinar presenters discussed HDV virology, clinical features and 
epidemiology, and therapies. A roundtable discussion took place next, with key highlights 
from each presenter and key discussion items summarized below.

https://vimeo.com/609980973
https://www.globalhep.org/sites/default/files/content/webinar/files/2021-09/Speaker%20Bios%20and%20Program-%20NIH%20Webinar%205-vf.pdf
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Presentation Highlights
HDV Virology
Dr. Jeffrey Glenn, Stanford University

Watch the webinar presentations and download the slide sets here

Source: Dr. Jeffrey Glenn's presentation, slide 3

https://www.globalhep.org/sites/default/files/content/webinar/files/2021-09/Glenn-%20HDV%20Virology-%20NIH%20Webinar-%20Sept%209-%20HDV%20Symposium.pdf
https://www.globalhep.org/webinars/hepatitis-d-virus-virtual-symposium-virology-epidemiology-clinical-features-diagnosis
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Overview of the HDV life cycle:
• HDV does not exist apart from HBV. It requires the HBV surface antigen (HBsAg) for 

viral assembly and packaging. 

• HDV has a single-stranded circular RNA genome that encodes one protein, the delta 
antigen, which exists in two forms—small and large. These are surrounded by a lipid 
envelope in which the viral envelope proteins are embedded. 

• HDV does not encode these proteins; it “steals” them from HBV. That’s all it needs, and 
that is also why, on a molecular level, HDV is always found in association with HBV. 

• Studying the HDV life cycle has helped scientists identify potential host targets for 
intervention. There are more than 100 reported delta antigen interaction factors, and 
all represent potential targets for therapeutic intervention. Several of these potential 
host targets form the basis for drugs in clinical development: entry, prenylation, 
HBsAg secretion, and interferon (IFN) lambda signaling. 

Targets of therapies in advanced clinical development include:
• Entry inhibitors (such as Myrcludex-b) 

• Nucleic acid polymers (such as REP 2139)

• Prenylation inhibitors (such as lonafarnib) 

• Lambda interferon 

Source: Dr. Jeffrey Glenn's presentation, slide 5
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Looking ahead:
• Potential treatments have complementary mechanisms of action, which means 

the potential for combination therapy—integrating two therapies for increased 
effectiveness. 

• While host targeting therapy has the disadvantage of not targeting the virus itself 
(but only the host) and the potential for side effects that must be monitored, a distinct 
advantage of host targeting is that the virus is less likely to mutate.
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Hepatitis D: Epidemiology and Clinical Features
Dr. Norah Terrault, University of Southern California

HDV disease burden and epidemiology:
• Global HDV prevalence estimates range from 11.9 million to 48 million, with between 4 

and 6% of living with HBV also infected with HDV. 

• In the US, HDV prevalence among those who test positive for HBsAg ranges from .02% 
to 3.5%, with most studies estimating around 3%. High-risk populations living with 
hepatitis B (i.e. persons who inject drugs) see a higher prevalence of HDV, with studies 
estimating between 11-42% prevalence. 

• Risk profiles include persons who inject drugs (PWID), commercial sex workers, men 
who have sex with men (MSM), hemodialysis recipients, and persons with HIV or HCV.

• In the U.S., most HDV occurs in the foreign born, including Africa (7%), the eastern 
Mediterranean (27%), and Europe (5%). Immigration shapes the epidemiology.

• HBV vaccination is also influencing HDV. A study in Italy showed a drop in overall 
prevalence of HDV from 23% among HBsAg+ persons in 1987 to 8% in 1997.

• Challenges to understanding the disease burden include (1) lack of studies in the 
general population of chronic HBV; (2) variability in performance characteristics of 
diagnostic tests for HDV; and (3) limited data on the percentage of persons with HDV 
viremia (to elucidate resolved versus persistent HDV infection). 

Source: Dr. Norah Terrault's presentation, slide 11

https://www.globalhep.org/sites/default/files/content/webinar/files/2021-09/Terrault-HDV%20Epidemiology%20and%20Clinical%20Features-%20NIH%20Webinar-%20Sept%209-%20HDV%20Symposium_0.pdf
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Diagnostic updates: 
• The new WHO standard for HDV RNA, together with an increased focus on the 

performance of anti-HDV assays, holds promise for future testing.

• Currently, the American Association for the Study of Liver Diseases (AASLD) 
recommends a targeted approach to screening, focusing on regions with reported 
high HDV endemicity, on persons who have injected drugs, and on other high-risk 
persons. 

• The European and Asian Pacific Associations for the Study of the Liver both 
recommend screening all HBsAg+ patients at least once.

• Targeted screening can fail. Individuals may not know or be forthcoming about their 
risk.

Source: Dr. Norah Terrault's presentation, slide 13
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Clinical features of HDV:
• Two patterns of HDV infection:

 ◦ With coinfection, HBV and Delta are acquired at the same time. This type of 
infection is indistinguishable from acute HBV and has a high likelihood of clearing 
spontaneously. But there is a higher rate of acute liver failure. 

 ◦ With superinfection, a person with chronic HBV acquires HDV, sometimes 
manifesting as a flare or presenting asymptomatically. Low rates of spontaneous 
clearance for this form of HDV.

• 70-90% of patients with Delta are HBeAg negative, and most have low serum HBV 
DNA. 

• Those with chronic infection are at enhanced risk for cirrhosis (a four-fold higher risk) 
and HCC (a two-fold higher risk, though some studies show it as four-fold higher). HDV 
viremia is an important driver of the risk for developing cirrhosis.
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HDV Therapies
Dr. Theo Heller, NIDDK

A recent study found that 25% of HBsAg+ liver transplant patients in Europe are HDV 
positive. This high prevalence serves as a reminder of the challenges facing HDV 
treatment efforts.

These challenges include:  
• Cell to cell spread of the virus and its integration with HBV.

• Patients often present with advanced disease—they can have a flare up on treatment, 
but they can also flare up on withdrawal of treatment. 

• HBV suppression is common in HDV infection, so suppressing HBV still further doesn’t 
necessarily help with HDV.

• Lack of standardization in testing and treatment practices; lack of awareness of 
HDV among healthcare providers and patients; confusion or conflation of HDV with 
autoimmune hepatitis.

Current therapies: 
• Vaccination for HBV could eliminate HDV.

• Current therapeutic recommendations from AASLD include:

 ◦ Peginterferon alpha for 12 months for those with elevated HDV RNA levels and ALT 
elevation.

 ◦ If HBV DNA levels are elevated, concurrent therapy with nucleotide analogues (NA) 
using preferred drugs is indicated.

 ◦ Given the limited efficacy of current therapies, AASLD suggests referring patients 
to specialized centers that offer access to experimental therapies for HDV.

• Interferon has been explored as a treatment since 1987. It is suboptimal for some 
patients but works extremely well for others. A number of interferon trials have taken 
place for HDV, but these are small studies, using different HDV RNA assays, doses, 
durations and end points. Peginterferon Lambda, a type III Interferon, is looking 
especially promising.

https://www.globalhep.org/sites/default/files/content/webinar/files/2021-09/Heller-%20HDV%20Therapies-%20NIH%20Webinar-%20Sept%209-%20HDV%20Symposium.pdf
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Future therapies:
• Entry inhibitors (such as Bulevirtide): have been studied both in combination with 

interferon and in comparison to interferon alone. HDV decline over 24 weeks was 
shown to be significant.  

• Nucleic acid polymers (HBsAg secretion inhibitors such as REP2139-Ca): A recent 
study showed a mean HDV RNA decline of 5.34 log 10 IU/ml.

• Prenylation inhibitors (such as lonafarnib): one study of lonafarnib monotherapy for 
28 days (100 and 200 mg twice daily) showed improvements but had GI side effects. 
Another recent study combined lambda interferon and lonafarnib with ritonavir (used 
in HIV treatment).

Source: Dr. Theo Heller's presentation, slide 20
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Source: Dr. Theo Heller's presentation, slides 32-33
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• Dr. Garcia summarized the FDA’s process for validating in vitro diagnostic assays. 
Currently, hepatitis A is reviewed as Class I; HBV and HCV are reviewed as Class III, 
though the reclassification of HCV to Class II is in the works; and HDV will be either 
Class III or possibly Class II if sufficient data can be provided.

• Typical premarket data requirements are similar for class II and class III devices and 
include precision, accuracy, reactivity, sensitivity, specificity, linearity, stability, and 
other performance measures. 

• Class III and Class II device evaluations have some key differences that include 
submission of study reports (required for Class III but not for Class II), preapproval 
inspection (only required for Class III), and post-approval (Class III approvals require 
annual reports, not Class II). 

• No company has yet to be cleared or approved by the FDA for an HDV diagnostic test. 
The FDA encourages companies to start the discussion about these tests, which are 
greatly needed. Commercial labs are testing for HDV, but they are using their own 
validation measures. The approval process can take about a year.

• Diagnostic manufacturers and drug manufacturers must work together on HDV.

• Dr. Teshale reviewed current surveillance efforts in the US for viral hepatitis. 
Infections under surveillance include hepatitis A, hepatitis B (acute, chronic, and 
perinatal), and hepatitis C (acute, chronic, and perinatal). Currently, hepatitis D is not a 
nationally notifiable condition (NNC). 

• The prevalence of HDV infection and burden of disease is unknown and not well 
described. HDV testing is under-employed in the US, with limited awareness and risk-
based screening guidance for HDV testing. Those studies that have been done have 
typically been small, using targeted populations.

Highlights from Roundtable Discussion
Dr. Maria Garcia, Food and Drug Administration (FDA)

Dr. Eyasu Teshale, US Centers for Disease Control and Prevention (CDC)

https://www.globalhep.org/sites/default/files/content/webinar/files/2021-09/Garcia-%20FDA-%20NIH%20Webinar-%20Sept%209%20-%20HDV%20Symposium.pdf
https://www.globalhep.org/sites/default/files/content/webinar/files/2021-09/Teshale-US%20CDC-%20NIH%20Webinar-Sept%209-%20NIH%20Symposium.pdf
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• Eliminating HDV infection in the US will require increasing HBV vaccination coverage 
and making it universal. 

• Eliminating HDV infection will also require increasing linkage to care, testing for HDV 
when patients are diagnosed with HBV, and updating screening recommendations for 
the detection of HBV.

• New CDC hepatitis screening recommendations are forthcoming in 2022. Universal 
HBsAg screening for adults in the general population is cost-effective and cost-
saving. 

Dr. T. Jake Liang (NIDDK) and Dr. Patrizia Farci (National Institute for Allergy and 
Infectious Diseases) offered additional insights during the roundtable discussion. Liang 
noted that HDV functions as the “little brother” to HBV, going wherever HBV goes and 
wreaking havoc along the way. To cure HDV, one must treat both brothers: HBV first 
and then HDV. Dr. Farci noted that the US needs to be doing substantially more testing 
for HDV. Until testing is ramped up, scientists and public health experts will not have a 
reliable estimate of the epidemiology of the virus and its medical impact. HDV demands 
more public health attention than it has been receiving. 

Source: Dr. Eyasu Teshale's presentation, slide 5
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• Data suggests that HDV patients do well with liver transplantation, probably because 
they go into transplantation with low HBV DNA levels. These patients appear to do well 
after transplantation.

• Alpha and Lambda interferon have quite different side effects. More than 3,000 
patients with various forms of viral hepatitis have been treated with Lambda, and 
results are showing that it is better tolerated.  

• Regarding triple therapy combinations, side effects appear to be well tolerated—
though many patients are younger and have already been pre-selected by their 
physicians as good candidates for these therapies.

• Coinfection of HDV with HIV appears to be becoming less frequent, but more data is 
needed. 

The Coalition for Global Hepatitis Elimination recognizes the value of coordinating 
scientific research with public health and clinical outreaches. Partnering with the NIH to 
help translate and communicate cutting-edge research findings is one way that CGHE 
helps countries pursue the goal of eliminating viral hepatitis as a public health threat by 
2030. Hepatitis D remains a key component of this larger effort. Scientific innovations 
surrounding HDV can and must be integrated into public health practice, informing 
treatment options and encouraging the scale up of local efforts to vaccinate against HBV. 
Working together, we can develop momentum for eliminating viral hepatitis globally and 
at home. 

Additional discussion highlights:

https://www.globalhep.org/

