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Abstract 

Hepatitis delta (HDV) infection affects 5% of hepatitis B (HBV)-positive patients, is associated with 

an increased risk of cirrhosis and hepatocellular carcinoma but remains underdiagnosed. The first 

part of our « Delta Describe » study highlighted insufficient screening of HDV patients in 

metropolitan France. We report here their real-world management. Patients with at least one positive 

HDV RNA test performed in 2019 were identified through the main French public and private 

laboratories. In 2024, informed patients were interviewed and physicians supplemented the collected 

data. 547 patients were included, median age 44 years, mainly originated from Africa or Eastern 

Europe. HIV and Hepatitis C coinfections were reported in 15.2% and 4.6% respectively. Liver 

stiffness was assessed by FibroScan®  (75.3%) primarily. Most patients knew the year of diagnosis 

and 69% their fibrosis stage. Liver related events occurred in 14.3% of patients, mainly cirrhosis 
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decompensation (67.9%) and hepatocellular carcinoma (28.3%). Forty-five patients underwent liver 

transplantation. In 2024, 47.5% had undetectable HDV RNA. Among treated patients (n=387), 37.4% 

received bulevirtide with or without pegylated-interferon, and 62.6% nucleos(t)ide analogues 

(NUCs) only. In metropolitan France, HDV patients had access to specialized follow-up, to 

innovative therapies (bulevirtide), were mostly on NUCs and demonstrated good disease awareness. 

Keywords: Hepatitis delta virus; real world study; bulevirtide; liver fibrosis; France 

 

1. Introduction 

According to the World Health Organization (WHO), hepatitis B virus (HBV) affects more than 

250 million people worldwide, approximately 5% of whom also carry hepatitis delta virus (HDV) (1). 

In Stockdale’s meta-analysis, performed in 6 WHO regions, the estimated prevalence of anti-HDV 

antibodies (HDV-Ab) was 4.5% (2.10-6.28) in the population positive for HBV surface antigen (HBs-

Ag).The highest prevalence was in Mongolia, the Republic of Moldova, and countries in Western and 

Middle Africa, and in the following populations: injecting drug users, men who had sex with men, 

sex workers, and people infected with hepatitis C virus (HCV) or human immunodeficiency virus 

(HIV) (2). In 2015, a French study synthesized data from several cohorts and indicated a low 

prevalence of HDV infection in France, with a carriage rate of HDV-Ab of 4% in HBV-positive 

patients, mainly native from high or medium endemic countries (3). Finally, according to the Polaris-

adjusted estimate of the prevalence of HDV in France, 3800 patients are HDV RNA+ with the need of 

28.7 screening tests to diagnose one case (4). 

HDV, the smallest known single-stranded circular RNA virus, does not encode its own envelope 

proteins and depends on the expression of HBs-Ag to enter hepatocytes and subsequently assemble 

new HDV viruses (5). HDV infection, resulting in 80% of cases from superinfection, is a serious 

disease and a major public health problem, even in France. A French retrospective study conducted 

by the National Reference Center (NRC) based on targeted data of 1,112 HDV patients referred to 

university hospital centers showed that 312 patients (28.2%) had cirrhosis at referral. The median age 

of HDV patients was young (36.5 years) with a male predominance (68.6%) (6). The comparison of 

two large French cohorts of HDV and HBV cirrhotic patients revealed that the cumulative incidence 

of hepatocellular carcinoma (HCC) at 1, 3, and 5 years, was 5.2%, 11.8%, and 20.2% for HDV patients 

versus 1.1%, 2.5%, and 4.4% for HBV patients respectively. The cumulative incidence of liver 

decompensation was 5.0%, 13.3%, and 18.8% for HDV patients versus 1.2%, 3.3%, and 4.7%, for HBV 

patients respectively (7). 

Currently, the different international guidelines (8) and the French National Authority for 

Health (HAS) (9) recommend systematic screening for HDV-Ab in the event of any new positive HBs-

Ag finding, to be repeated if there are persistent risk factors or unexplained ALT elevation (10).  

The results of the first part of our “Delta Describe” study concerning HDV screening in 

metropolitan France from 2016 to 2022 using the French National Health Data System (SNDS), clearly 

showed screening had improved (multiplied by 2.3) but remained insufficient (11).  

A majority of university hospital laboratories in France perform reflex testing, which may have 

reduced time to diagnosis and improved access to care for patients (12). However, private 

laboratories do not perform reflex testing, partly due to a lack of reimbursement for tests in this 

context and partly because of subcontracting of anti HDV-Ab testing. Facilities welcoming migrants 

use point of care dried blood spot tests for systematic screening of HBV, hepatitis C (HCV), HIV and 

more recently HDV, which is currently under validation. 

Until 2019, pegylated interferon (PEG-IFN) alpha was the only treatment available for patients 

with HDV. However, its efficacy remains modest with poor tolerance (13). Bulevirtide (BLV), an entry 

inhibitor of HBV/HDV, which has been available first in 2019 through an early access program and 

then with marketing authorization in 2020 in France, has opened up new therapeutic perspectives to 

limit the incidence of HDV complications (14). It is administered as monotherapy or in combination 
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with PEG-IFN (15), this combination being recommended by the HAS in the absence of 

contraindications (16). 

Few data are available in France regarding access to BLV, a treatment with daily injections, 

among a population that is often young and unstable, facing significant language barriers and 

challenges in maintaining long-term medical follow-up. In this second part of the Delta Describe 

study, we focus on the management of delta patients in real life in metropolitan France. 

2. Methods 

The main objective of this study was to describe the management of patients who underwent a 

HDV RNA + test in 2019 and were followed until 2025, and specify their epidemiological 

characteristics and the profile of the prescribers. 

2.1. Data sources 

Seven public University hospital laboratories (Lille, Lyon, Nantes, Toulouse, Paul Brousse, 

Henri Mondor and Avicenne) and 2 groups of private laboratories (Cerba and Eurofins Biomnis), 

using HDV PCR and covering most of the metropolitan territory, accepted to participate to the study. 

We were thus able to retrieve the global number of HDV RNA tests carried out in 2019, the identity, 

sex, date of birth, telephone number of each patient and the name of the prescriber, thanks to the lists 

of patients provided by the laboratories. From these data, we then reached by phone, either the 

patients themselves, their practitioner, or both, to answer a questionnaire allowing the collection of 

the information (Table 1). 

Table 1. Data collected. 

• Place of birth 

• Date of their delta infection diagnosis 

• HCV and or HIV coinfection 

• General practitioner or specialist primarily responsible for the patient’s care 

• Level of fibrosis 

• Method of fibrosis assessment: Fibroscan®, liver biopsy, biological non-invasive tests 

• Complications of hepatitis delta 

• HDV RNA and HBV DNA status at the time of the questionnaire 

• HBV treatment history 

• HDV treatment history 

2.2. Ethical considerations 

This is a national, multicenter, human participant study using personal data registered on 

ClinicalTrials.gov (identifier: NCT05936073) This study received approval from the North-West II 

Committee for the Protection of Persons and complies with the CNIL's (French National Commission 

on Informatics and Liberty) "reference methodology". Laboratories with patient contact information 

sent an information letter to each patient, in accordance with the General Data Protection Regulation. 

Individuals had one month to object to the research by sending back an objection form.  

After this period, the lists of patients who did not object were transmitted via our secured 

platform Pydio 7 (pydio.com) at Limoges University Hospital. The patient identities were known to 

contact them and fill the questionnaires, but the data were then pseudonymised when entered in the 

eCRF (electronic Case Report Form) (Ennov Clinical CSOnline, V8.0.120). The data were collected 

from January 2024 to July 2025. 
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2.3. Statistical analysis 

Data were extracted and analyzed by the CDCR (Clinical and Research Data Center) of the 

Limoges University Hospital using SAS EnterpriseGuide v7.1.0. Categorical results were reported as 

numbers, and percentages, while quantitative variables were described using the median and 

interquartile range (IQR). Statistical comparisons were performed using the Chi-square test. A p-

value < 0.05 was considered statistically significant.  

3. Results 

3.1. Selection of patients 

Among the 882 HDV RNA positive tests identified in 2019, duplicates (repeated tests in different 

laboratories) were suppressed. Then, deceased patients (identified on https://www.deces-en-

france.fr/), patients for whom the information letters and/or objection forms were returned and 

patients who later declined participation in the study were excluded. Of the 689 patients contacted, 

111 remained unreachable. In total, data from 547 patients were successfully collected (Figure 1). 

 

3.2. Characteristics of the population 

The median age was 44 years old [IQR 37-53] and the sex ratio (male/female) was 0.56. The year 

of diagnosis was known for 88.1% of patients, and the median duration of disease from diagnosis to 

the time of interview was 9 years [IQR 6–16]. Concerning co-infections, 15.2% of patients reported 

HIV and 4.6% HCV co-infections, while 3.8% were unaware of their co-infection status. 53.2% were 

of African origin, 20.3% were from Eastern Europe, 10% from Western Europe, and 15.8% of Asian 

origin, of which 10.8% were born in Mongolia (Figure 2).  
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Among 469. patients who answered the question(s) about drug use, 11.7% reported currently using of having 

used drugs. This was mainly past use. The drugs reported by active users were mainly cannabis (13.2%) cocaine 

(3.7%) and heroin (1.8%) (Figure 3). 
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3.3. Patient care pathway and follow-up 

At the time of the initial diagnosis of HDV, 98.5% (539/547) of patients were referred to a 

specialist physician. At the time of the interview, most of patients (80%) still benefited from 

specialized follow-up at least once a year: 24% every 3 months, 46% every 6 months and 10% once a 

year. The practitioners involved were hepato-gastroenterologists in 81%, infectious disease specialist 

in 12%, another specialist (hematologist, oncologist, etc.) in 7% of the cases (Figure 4). Of the 475 

patients for whom this information was available, 78.3% reported having a general practitioner for 

overall management.  

 

3.4. Level of fibrosis 

Fibrosis was assessed by Fibroscan® for 75.3% (412/547) of patients and 52.8% (289/547) had 

undergone a liver biopsy in the past (between 1982 and 2024). We were able to collect the most recent 

fibrosis score for 378 patients (69%). This information was provided by the patient in 45% of the cases. 

Using the recently published thresholds for Fibroscan® (17) in hepatitis delta, 52.9% of the values 

reported by patients and/or physicians at the time of the interview were classified as absent to 

moderate fibrosis (F0/F1/F2), and 47% as advanced fibrosis (liver stiffness measurement (LSM) > 10 

kPa) (Figure 5). Among patients with advanced fibrosis, cirrhotic range values were observed in 

39.8% of elastography assessments (LSM > 12 kPa). For 8.5% of patients with LSM values < 6 kPa, 

significant fibrosis could be excluded. 
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3.5. Liver complications 

For the 468 patients whose data were available, 14.3% (67/468) experienced at least one liver-

related event: 7.7% experienced one, 3.1% two, 1.3% three, and 0.2% four. Among them, 67.9% (45/67) 

had decompensated cirrhosis: portal hypertension (ascites, esophageal or gastric varices, complicated 

or not by gastrointestinal bleeding, and hepatorenal syndrome) and 13.4% (9/67) had liver failure. 

HCC occurred in 28.3% (19/67) of patients (Figure 6).  

The detailed report of the expressions used by patients to describe their complications is 

presented in Table 2.  
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Table 2. Complications as reported by patients. 

Complications reported by patients 

N=67 
(%) Number  

Ascites 

Hepatorenal syndrome 

Esophageal varices 

Gastrointestinal bleeding 

Portal hypertension 

16.4% (11) 

1.4% (1) 

29.8% (20) 

4.4% (3) 

15.9% (10) 

Hyperbilirubinemia 

Cirrhosis decompensation 

Fulminant hepatitis 

7.4% (5) 

4.4% (3) 

1.4% (1) 

HCC 28.3% (19) 

Patients classified as F0/F2 fibrosis had significantly fewer complications than those classified as 

F3/F4 (p<0.05) (Figure 7).  

Finally, 45 patients underwent liver transplantation but were not always able to report the 

underlying complication leading to transplantation. 

 

3.6. HDV and HBV viral loads 

In this study, 73.1% (400/547) of the surveyed patients knew whether their current HDV viral 

load was positive or negative, and 71.5% (389/547) knew their HBV viral load. Among them, 52.5% 

and 31.3% had a positive HDV viral load and detectable HBV DNA respectively. The participating 

laboratories were surveyed regarding the molecular biology techniques employed for RNA testing 

in 2019. Of the 9 laboratories, 7 (77%) used the EurobioPlex HDV qRT-PCR EBX-004 (Eurobio 

Scientific, Les Ulis, France), LOD/lower limit of quantification (LOQ) 100 IU/ml (18) and 2 (23%) used 

an “in-house” technique. 
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3.7. Patient treatments 

3.7.1. Ongoing treatments  

Among the 477 patients for whom this information was available, 81.1% (387/477) were receiving 

treatment for HDV and/or HBV. Specifically, 37.5% (145/387) of patients were undergoing anti-HDV 

therapy. Among them, 93.1% (135/145) were receiving BLV with or without PEG-IFN, 4.1% PEG-IFN 

+NUC (6/145) and 2.8% (4/145) treatment as part of a clinical trial or via compassionate use (Solstice 

trial, Lonafarnib/Ritonavir). Among patients tested positive for HDV RNA in 2019, 93.2% were 

receiving NUC therapy at the time of the survey; 62.6% (242/387) of patients with an ongoing antiviral 

therapy were taking NUCs only (Figure 8).  

 

We examined the HDV viral load results (HDV RNA+ vs. HDV RNA-) of the 145 patients with 

anti-HDV therapy, depending on the type of treatment. At the time of data collection, 59.2% (86/145) 

were still replicating (94.7% of them being on BLV with or without PEG-IFN), 34.5% (50/145) had 

undetectable HDV RNA (92% of them being on BLV with or without PEG-IFN). Additionally, we 

observed that 23.8% of HDV RNA positive patients received NUCs only (Figure 8). 

3.7.2. Past treatments 

Among the 443 patients for whom this information was available, 74.9% (332/443) had received 

treatment for hepatitis D and/or hepatitis B. Specifically, 88.5% (294/332) of patients had undergone 

anti-HDV therapy: PEG-IFN alone was the most frequent regimen (55.7%, 164/294), followed by BLV 

with or without PEG-IFN (31%, 92/294). In addition, 3% (9/294) had received REP2139 or Lonafarnib 

with or without PEG-IFN, after BLV failure. Finally, 10.9% of patients had received NUCs only 

(Figure 9). 

We examined the current HDV viral load results (HDV RNA+ vs HDV RNA-) of the 294 patients 

who had undergone anti-HDV treatment, based on previous treatment. We observed that 45.3% 

(134/294) were still replicating at the time of data collection (45.6% of them had had BLV with or 
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without PEG-IFN), and 39.7% (117/294) had an undetectable HDV RNA (76% of them had received 

only PEG-IFN and were on BLV after interferon failure) (Figure 9).  

In summary, 226 patients (41% of the 547 patients in the study) had current or prior BLV, of 

whom 32.3% were RNA-negative (73/226) and 59.7% RNA-positive (135/226) at the time of the 

questionnaire. 

 

Finally, previous hepatitis delta treatments in patients HDV RNA negative and treated only with 

NUCs at the time of the questionnaire (excluding transplant recipients) are presented in Figure 10. 

The majority had previously received PEG-IFN: alone (46%, 40/87) or combined with BLV (12.6%, 

11/87), BLV alone (8%, 7/87), or BLV followed by REP2139 after BLV failure (2.3%, 2/87). Of note, 

21.9% (19/87) had never received any specific treatments for HDV.  
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3.8. Hepatitis Delta treatments according to the stage of fibrosis  

25.5% of the 200 patients classified F0/F1/F2 were on HDV treatment at the time of the survey 

(76.5% BLV and 11.8% PEG-IFN+BLV) and 61% (122/200) had previously received HDV treatment 

(70% PEG-IFN alone and 21% PEG-IFN +BLV). Meanwhile, 43.8% of the 178 patients with F3/F4 

stages were on treatment at the time of the survey (71.8% BLV and 23% PEG-IFN +BLV) and 62.3% 

(111/178) had received prior delta therapy (58.5% PEG-IFN alone, 27% BLV+INF and 9% BLV alone) 

(Figure 11A,B) 

In total, 226 patients received BLV. Of these, 77 were classified as having fibrosis stage F0, F1, or 

F2, and 114 as F3 or F4; fibrosis data were unavailable for 19 patients. 
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4. Discussion 

In this real-life study, 547 patients from mainland France who had at least one positive HDV 

RNA test in 2019 were contacted between January 22, 2024 and July 22, 2025, representing 14% of the 

3800 estimated RNA positive patients in metropolitan France (5). We found demographic 

characteristics comparable to those reported in the French NRC involving patients managed in 

specialized reference centers (6): young age, birth in endemic countries, including African, Eastern 

European countries, and Mongolia. The estimated sexual risk, at 5% (men who have sex with men) 

in the NRC study, was not reported during the interviews, likely due to the difficulty of addressing 

this topic in a single phone call. The second route of transmission was drug use. The prevalence of 

HIV coinfection was comparable to that observed in the NRC study, whereas HCV coinfection was 

much lower. Possible explanations include possible patient unawareness of an HCV coinfection with 

spontaneous cure or a previous successful HCV treatment. 

Patients identified based on HDV RNA test prescription were, unsurprisingly, mainly managed 

by a hepato-gastroenterology or infectious disease specialist with at least biannual monitoring for 

70% of them. In the first part of the delta describe study (19) focusing on SNDS data (2016-2022 

period), we showed that these specialists, particularly involved in the management of delta hepatitis, 

were the main prescribers of HDV RNA tests. (17).  

The year of diagnosis was collected for 88.1% of patients. Patients also demonstrated a great 

understanding of the severity of their condition and were able to articulate their complications (Table 

2). The fibrosis score, almost systematically recently assessed by FibroScan®, was accurately reported 

by 69% of the patients (45% provided by the patients themselves). Unsurprisingly, nearly half of 

patients had advanced fibrosis and/or cirrhosis and these results are consistent with the 45.2% 

reported in the French ANRS CO22 HEPATHER cohort (20).  

In our study, half of the patients reported having undergone a past liver biopsy. FibroScan® has 

been validated in hepatitis delta by two recent publications showing that advanced fibrosis can be 

ruled out in more than 90% of cases (17). Moreover, the Baveno VII criteria have also been validated 

for the assessment of clinically significant portal hypertension  in this population (21). In the future, 

routine FibroScan® implementation should facilitate patient management. 
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Of all the patients surveyed, 14.3% reported complications, with 9.6% related to portal 

hypertension and 4% to HCC. Globally, the results were better than in the French Deltavir cohort, 

which reported 48.8% of cirrhosis, 24.2% of one or more episodes of decompensation and 9.2% of 

HCC (6), at the end of a median 3.0 years [0.8-7.2] follow-up; and this before the widespread use of 

BLV. However, the complication rate remains higher than in hepatitis B: in a case-control study of 

HBV-HDV patients compared to HBV patients in the French ANRS CO22 HEPATHER cohort, the 

incidence rates of decompensated cirrhosis, HCC and transplantation were respectively 10, 5 and 10 

times higher in hepatitis delta than in hepatitis B (20). 

Among patients tested positive for HDV RNA in 2019, 93.2% were receiving NUC therapy at the 

time of the survey, demonstrating satisfactory adherence to French and international guidelines 

(9,10). Nevertheless, only two-thirds of patients with known HBV viral load had controlled HBV 

DNA (below the detection threshold), which could be due to either insufficient adherence to 

nucleos(t)ide analogues, resistance to entecavir (for example, in patients previously treated with 

lamivudine), or to a great persistence of cccDNA in the majority of patients (22).  

In the population under HBV and/or HDV treatment, overall, 41.3 % (226/547) of patients had 

received or were receiving BLV with or without PEG-IFN, the association being recommended in 

compensated disease by the HAS. This opportunity was made possible thanks to the drug’s 

marketing authorization in France and its reimbursement. However, BLV treatment was proposed 

more often to patients with advanced fibrosis stages (stages F3 and F4). Finally, 2.8% of patients 

treated were included in a clinical therapeutic trial or benefited from compassionate use. Enhancing 

access to treatment, whatever the fibrosis score, should allow a drastic reduction in long-term 

complications (8). In a recent European retrospective multicenter real-world study, it was 

demonstrated that at week 96 of BLV, the cumulative risks of de novo HCC and cirrhosis 

decompensation were 3.0% (95% CI 2-6%) and 2.8% (95% CI 1-5%) only, respectively (14). 

Finally, among the patients who had at least one positive HDV RNA test in 2019, 47.5% had a 

negative HDV RNA at the time of the interview and 32% had received BLV. In this vulnerable and 

unstable population, a relatively high percentage of HDV RNA-negative cases suggests a high 

adherence and long-term persistence rate to bulevirtide, as described in the Barodelta study (23). 

5. Limitations of the study 

Only patients from metropolitan France were included. The profile of patients from the overseas 

territories is very likely different. Moreover, 30% of the population positive for HDV RNA could not 

be interviewed because of lost to follow-up or objection. As the data were obtained directly from the 

patients, they may be biased by subjectivity, although much of them could be verified through 

interviews with physicians. Fibrosis assessment by Fibroscan® was not systematically obtained at 

the year of the hepatitis delta diagnosis.  

10.5% of F0/F2 patients declared liver-related complications. The first hypothesis is that some 

fibrosis scores (F0/F1/F2) may have been underestimated because they were measured during 

antiviral treatment. The second hypothesis, as recently suggested, is that HDV also partially increases 

the risk of hepatic events independently of underlying fibrosis. This reinforces the importance of anti-

HDV treatments in limiting fibrosis, its complications and the overall incidence of hepatic events (24)  

Moreover, the total prevalence of liver complications may have been underestimated because 

transplanted patients were not always able to report the complication that led to transplantation. 

Finally, the timing of delta treatment was not always available and reasons for stopping 

bulevirtide could not be identified. 

6. Conclusions 

This real-world study, conducted in metropolitan France, suggests that patients with hepatitis 

delta have access to specialist care and to effective treatments such as bulevirtide. This can impact the 

prognosis of the disease, regardless of the degree of fibrosis. The data provided by patients, compared 
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with those of the attending specialist when possible, demonstrate that the patients know their 

pathology and the related risks well. The study also shows that, since 2019, systematic prescription 

of nucleoside analogues is carried out mostly in accordance with international recommendations. 
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