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Høringsbrev vedr. vurdering af bulevertid (Hepcludex) til behandling af HDV 

Scenarie 2 er ikke klinisk relevant og bør udgå: 

Medicinrådet har valgt at konstruere 2 scenarier i deres sundhedsøkonomiske evaluering. I dette  afsnit vil 

Gileads Sciences forklare hvorfor scenarie 2 er klinisk implausibelt og bør fjernes fra vurderingsrapporten.  

Gilead Sciences er enig med Medicinrådet i, at ”patienter med ikke-kvantificerbart HDV-RNA niveau vil 

have bedre prognose sammenlignet med patienter med reduktion af HDV-RNA på minimum 2log10 IU/ml 

ift. baseline”  

Problemet består i, at modelleringen i scenarie 2 kun tilskriver behandlingseffekt af bulevirtid ved opnåelse 

af et ikke-kvantificerbart HDV-RNA niveau, og det er fejlagtigt at antage. Vi henleder Medicinrådets 

opmærksomhed på RWE fra Kamal et al. 2025 i figur 2 nedenfor fra Delta Cure konferencen i 2025 [1]. 

Patienter med absolutte HDV RNA værdier ≥3-<5log10 IE/ml [rød kurve i figur 2] og ≥5log10 IE/ml [blå 

kurve i figur 2] har en højere risiko for lever relaterede events (LREs). Forskellen mellem ikke-

kvantificerbart HDV-RNA niveau [lysergrå kurve i figur 2] og HDV RNA <3log10 IE/ml [sort kurve i figur 

2] er dog forsvindende lille. 

Ved uge 144 i MYR301 havde 28,6 % opnået ikke-kvantificerbart HDV-RNA niveau mens 63,3% opnåede 

abolutte HDV RNA værdier <3log10 IE/ml), se figur 1. Implikationen af dette er, at Medicinrådet i scenarie 

2 ikke tilskriver nogen effekt til de 34,7%-point af patienterne (63,3%-28,6%) som havde HDV RNA 

<3log10 IE/ml [sort kurve i figur 2]. D-SOLVE data fra EASL konferencen i 2025 [2], som allerede indgår 

i Medicinrådets evaluering, viser præcis det samme. 

Figur 1 Uge 144 resultater fra MYR301 Figur 2 Kumulativ incidens af LRE 

 

 

Kilde: MYR301, data on file Kilde: Kamal et al. 2025 [1] 

Implikation af den fejlagtige antagelse om at effekten kun følger patienter med ikke-kvantificerbart HDV-

RNA niveau forplanter sig til modelleringen af LRE i modellen og skaber reduktionen i QALY gevinsten. 

I figur 3 nedenfor illustreres det hvorledes dette fører til en voldsom underestimering af behandlingseffekten 

af bulevirtid, på De Novo dekompensering for patienter med cirrose.   

I Medicinrådets scenarie 1, og i Gilead Sciences ansøgning, beregnes effekt ud fra kombineret response 

som er 57,1% ved 144 uger. Figur 3 nedenfor illustrerer, at det havde været mere klinisk relevant med et 

sceanarie hvor behandlingseffekt øges til 63,3% (svarende til andelen af patienter der opnåede HDV RNA 

<3log10 IE/ml) da både DMCs scenarie 1 og Gilead Sciences hovedanalyse undervurderer den absolutte 

reduktion i LREs ift. RWE. 
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Figur 3 Forskel (BSC-BLV) i De Novo dekompensering for patienter med cirrose 

 

Kilde: Degasperi et al. 2024: 2 år [3], og Degasperi et al. 2026: 3 år [4].  

Scenarie 2 er ikke korrekt modelleret: 

Fraset at analysen ikke er klinisk relevant, så er omkostningerne modelleret fejlagtigt i scenarie 2. Ifm. at 

modellen blev justeret til at antage, at der kun er behandlingseffekt ved opnåelse af ikke-kvantificerbart 

HDV-RNA niveau er det blevet overset, at raterne for hvor mange det kan antages at stoppe behandlingen 

bestandigt ikke er blevet opdateret. Patienter ’uden respons’ [dvs. kvantificerbart HDV-RNA i scenarie 2] 

stoppes alle ved uge 144, men Medicinrådet har overset, at sandsynlighederne for at kunne stoppe 

behandling, som følge af ikke-kvantificerbart HDV-RNA niveau i mere end 96 uger, ikke er blevet justeret 

i modellen. Rettes dette reduceres ICER med ca. 400.000 kr til 1.250.000 kr/QALY i scenarie 2 og ligner 

til forveksling scenarie 1. 

Alvorlighedprincippet bør aktiveres: 

Gilead Sciences mener, af flere årsager, at Rådet bør aktivere alvorlighedsprincippet i denne sag. 

Medicinrådet og Gilead Sciences er enige om, at sygdommen er alvorlig, at patienterne er yngre (36 år i 

gennemsnit), og at der ikke er andre behandlingsalternativer når (off-label) interferon har været forsøgt, og 

endeligt at behandlingen er et betydeligt fremskridt. Patienter, som modtager behandling med bulevirtid 

opnår et betydeligt ekstra antal QALYs sammenlignet med når patienterne blot modtager ’best supportive 

care’. Baseret på Medicinrådets scenarie 1 beregnes en QALY forskel på 3,66 diskonteret og 8,48 

udiskonteret. 

Alvorligheden kan f.eks. kvantificeres ved hjælp af absolut prognose tab, og her ligger HDV i den absolut 

høje ende. Det absolutte prognosetab for HDV er 30 QALYs, når dette beregnes ud fra Medicinrådets 

scenarier. 

Referencer: 
[1] H. Kamal et al., “Course and Clinical Outcomes of Chronic Hepatitis Delta: A Longitudinal Analysis 

of 565 Patients from the D-SOLVE Consortium and HDV1000 Database,” p. Delta Cure 2025: Abstract ID: 77 

Poster ID: 42, 2025. 

[2] H. Kamal et al., “Course and Clinical Outcomes of Chronic Hepatitis Delta: A Longitudinal Analysis 

of 565 Patients from the D-SOLVE Consortium and HDV1000 Database,” J. Hepatol., vol. 82S1, pp. S1-S966: 

Oral OS-068, EASL 2025, 2025. 

[3] E. Degasperi et al., “Bulevirtide Monotherapy prevents liver decompensation and reduces mortality in 

patients with HDV-realted cirrhosis: a case-control study with propensity score weighted analysis,” J. Hepatol., 

p. EASL Congress 2024: OS-120, 2024, doi: 10.1053/j.gastro.2009.01.052. 

[4] E. Degasperi et al., “Bulevirtide monotherapy prevents liver decompensation in patients with hdv-

related cirrhosis: a case control study with propensity score weighted analysis,” J. Hepatol., vol. 84S1, pp. S69–

S981-TOP-582, 2026. 
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Lægemiddel Hepcludex (bulevirtid) 

Ansøgt indikation Behandling af kronisk hepatitis delta-virus (HDV) infektion i plasma 
(eller serum) HDV-RNA-positive voksne og børn fra 3 år, der vejer 
minimum 10 kg, med kompenseret leversygdom  

Nyt lægemiddel / indikationsudvidelse  Nyt lægemiddel 

 

Prisinformation 

Amgros har forhandlet følgende pris på Hepcludex: 

Tabel 1: Forhandlingsresultat 

Lægemiddel Styrke (pakning) AIP (DKK) Nuværende 
SAIP (DKK) 

Nuværende 
rabat ift. AIP 

Forhandlet 
SAIP (DKK) 

Forhandlet 
rabat ift. AIP 

Hepcludex 2 mg (30 stk.) 52.632,00 aaaaaaaaa aaaaa aaaaaaaaa aaaaa 

 

Prisen er betinget af Medicinrådets anbefaling. Det betyder, at hvis Medicinrådet ikke anbefaler Hepcludex, 

indkøbes lægemidlet til nuværende SAIP. 
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Aftaleforhold 

Amgros har en eksisterende aftale på Hepcludex. Aftalen gælder til den 31.03.2027 med mulighed for at 

forlænge i 2x12 måneder. 

aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa

aaaaaaaaaaaaaa 

 

Informationer fra forhandlingen 

aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa

aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa 

 

Konkurrencesituationen 

Medicinrådet har ikke anbefalet andre lægemidler som standardbehandling til patienter med kronisk 
hepatitis delta-virus (HDV), der har oplevet relaps efter, eller ikke tåler, behandling med pegyleret interferon 
alfa-2a (den ansøgte population).  
 
Tabel 2 viser de årlige lægemiddeludgifter ved behandling med Hepcludex. 

Tabel 2: Lægemiddeludgifter pr. patient 

Lægemiddel Styrke (pakning) Dosering 
Pris pr. pakning 

(SAIP, DKK) 
Lægemiddeludgift 
pr. år (SAIP, DKK) 

Hepcludex 2 mg (30 stk.) 2 mg dagligt, s.c. aaaaaaaaa aaaaaaa 

Status fra andre lande 

Tabel 3: Status fra andre lande 

Land Status  Link 

Norge Delvis anbefaling Patienter med kompenseret leversygdom i 

fibrosestadier F3 eller F4 

Link til vurdering 

Sverige Delvis anbefaling Patienter med kompenseret leversygdom i 

fibrosestadier F3 eller F4 

Link til vurdering 

England Delvis anbefaling Patienter med signifikant fibrose eller patienter 

der ikke responderer på peginterferon alfa-2a 

Link til vurdering 

 

Opsummering 

Amgros har en aftale på Hepcludex der gælder frem til 31.03.2027. 
aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa
aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa
aaaaaaaaaaaaaaaaaaaaaaaaaaaaaa  

https://www.nyemetoder.no/metoder/bulevirtide-hepcludex/
https://samverkanlakemedel.se/produktinfo/hepcludex-bulevirtid
https://www.nice.org.uk/guidance/ta896/chapter/1-Recommendations
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1. Regulatory information on the 

medicine 
    

Proprietary name Hepcludex® 

Generic name Bulevirtide 

Therapeutic indication 

as defined by EMA 

Bulevirtide is indicated for the treatment of chronic hepatitis 

delta virus (HDV) infection in plasma (or serum) HDV-RNA 

positive adult and paediatric patients 3 years of age and older 

weighing at least 10 kg with compensated liver disease. 

Marketing authorization 

holder in Denmark 

Gilead Sciences Ireland UC 

ATC code J05AX28 

Combination therapy 

and/or co-medication 

No combination therapy required. 

Hepcludex (bulevirtide) should be administered as 

monotherapy or in co-administration with a 

nucleoside/nucleotide analogue for treatment of underlying 

hepatitis B virus (HBV) infection. 

Date of EC approval Hepcludex (bulevirtide) received a conditional marketing 

authorisation on 31 July 2020. The conditional marketing 

authorisation was changed to a standard marketing 

authorisation on 18 July 2023. 

Has the medicine 

received a conditional 

marketing 

authorization?  

Yes, however, the conditional approval has been converted to 

standard market authorisation. 

Accelerated assessment 

in the European 

Medicines Agency 

(EMA) 

Initially, however accelerated assessment was terminated 

during assessment by the CHMP (1). 

Orphan drug 

designation (include 

date) 

Yes (19 June 2015) 

Other therapeutic 

indications approved by 

EMA 

No  

Other indications that 

have been evaluated by 

the DMC (yes/no) 

No 
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Most important efficacy 

endpoints (Difference/gain 

compared to comparator) 

Percentage of participants with combined response:* 

bulevirtide 2 mg after 48, 96, 144 and 240# weeks: 44.9%, 

55.1%, 57.1%, and 24.5%#, respectively. BSC after 48 weeks: 

2%. Response rate difference at 48 weeks: 42.9% (96% CI 27.0, 

58.5). 

Percentage of participants with undetectable HDV RNA:  

bulevirtide 2 mg after 48, 96, 144 and 240# weeks: 12.2%, 

20.4%, 28.6%, and 20.4%, respectively. BSC after 48 weeks: 0%. 

Response rate difference at 48 weeks: 12.2% (95% CI 2.9, 21.5). 

Virologic response: bulevirtide 2 mg after 48, 96, 144 and 240# 

weeks: 73.5%, 75.5%, 73.5%, and 32.7%#, respectively. BSC 

after 48 weeks: 3.9%. Response rate difference at 48 weeks: 

69.5% (95% CI 54.1, 81.9). 

Change from baseline in liver stiffness (LS mean): bulevirtide 2 

mg after 48, 96, 144 and 240# weeks: -3.06, -4.31, -5.24, and -

1.2#, respectively. BSC after 48 weeks: 0.87. Response rate 

difference at 48 weeks: -3.93 (95% CI -6.23, -1.63). 

*Defined as undetectable HDV RNA (defined as HDV RNA <LLoD, where 

LLoD=6 IU/mL) or decrease by ≥2 log10 IU/ml from baseline and ALT 
normalisation (defined as an ALT value within the normal range). 

# The Week 240 time point reflects a follow-up period of 96 weeks after 

completion of the 144-week treatment period. 

Most important serious 

adverse events for the 

intervention and comparator  

SAEs after 48 and 144 weeks in the bulevirtide 2 mg arm n=2 

(4%) and 3 (6%), respectively. BSC after 48 weeks n=1 (2%). 

None of the SAEs while on treatment were considered related 

to study drug by the investigators. 

Impact on health-related 

quality of life 

EQ-5D Index score: Mean change from baseline (95% CI) 
Week 24: bulevirtide 0.05 (0.02,0.09) vs. BSC 0.02 (-0.02,0.07) 
Week 40: 0.04 (0.00,0.07) vs. 0.03 (-0.02,0.08) 
Week 48: 0.05 (0.01,0.08) vs. 0.05 (0.00,0.09) 
Bulevirtide only reporting for week 72: 0.07 (0.04,0.10), week 
96: 0.06 (0.02,0.10), week 144: 0.07 (0.03,0.11). 

Type of economic analysis 

that is submitted  

Type of analysis: Cost-utility 

Type of model: Decision tree followed by a Markov model 

Data sources used to model 

the clinical effects  

MYR301 clinical trial 

Data sources used to model 

the health-related quality of 

life 

MYR301 clinical trial 

Life years gained 4.67 years  

QALYs gained  4.36 QALY 

Incremental costs 3 978 241 DKK 
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Abbreviations: BSC = best supportive care; CHD = chronic hepatitis delta; DKK = Danish krona; EQ-5D-3L = 
EuroQol 5-Dimension, 3-Level; EQ VAS = EuroQol Visual Analogue Scale; HCC = hepatocellular carcinoma; HQLQ 

= Hepatitis Quality of Life; HDV = hepatitis delta virus; QALY = quality-adjusted life year; SAE = serious adverse 
event 
 

3. The patient population, 

intervention, choice of 

comparator(s) and relevant 

outcomes 

3.1 The medical condition  

3.1.1 Disease description 

HDV is an incomplete RNA virus that depends on the HBV for entry into hepatocytes and 

replication, classifying it as a “satellite virus” (4, 5). As a result, HDV infection occurs only 

in individuals who are concomitantly infected with HBV, either through HBV/HDV 

coinfection or through HDV superinfection in patients with chronic HBV (6, 7). 

Coinfection commonly results in an acute infection which usually resolves rapidly (with 

<5% of infections becoming chronic), whereas superinfection can progress to chronic 

hepatitis delta (CHD), which exacerbates any pre-existing HBV-related liver damage (7, 

8). Acute infection may present with a spectrum of symptoms including fever, fatigue, 

loss of appetite, nausea, vomiting, abdominal pain, dark urine, clay-coloured stools, joint 

pain, and jaundice, along with biochemical evidence of liver injury, such as elevated 

alanine aminotransferase (ALT) and aspartate aminotransferase (AST) levels (7, 8). 

Chronic HDV infection, which might be non-symptomatic compared to chronic disease, is 

defined as persistence of infection for six months or longer, and the risk of progression 

to chronic hepatitis varies markedly depending on the mode of initial infection (8-10). 

Fewer than 5% of individuals develop chronic infection following coinfection, whereas 

more than 80% of those with HDV superinfection progress to chronic disease (8). CHD 

ICER (DKK/QALY) 912 105 DKK/QALY 

Uncertainty associated with 

the ICER estimate 

Based on the deterministic sensitivity analysis, the most 

influential is Hepcludex adherence. The second most is the 

response of the composite endpoint at week 96 among 

patients on Hepcludex treatment. The third most influential 

parameter is the modelled health state utility in F2 for 

responders. 

Number of eligible patients in 

Denmark 

Incidence: less than 5 per year 

Prevalence: 40 

Budget impact (in year 5) 10 million DKK 
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may manifest with a wide range of clinical presentations, from subtle, non-specific 

symptoms to rapidly advancing liver dysfunction, and often exacerbates pre-existing 

HBV-related liver disease. ALT and AST elevations are typically persistent, and many 

cases are diagnosed incidentally or only after the onset of late complications (7), such as 

cirrhosis and HCC, which contribute to increased morbidity and mortality (11-13). 

3.1.2 Pathophysiology 

HDV only replicates in the liver, and therefore pathological changes are limited to this 

organ. However, the HDV virion is assembly-deficient, requiring an envelope provided by 

HBV in order to enter host cells; thus, HDV is assumed to enter hepatocytes through the 

same mechanism as HBV (14). The entry of both HBV and HDV into host cells requires 

the attachment of a surface protein found within the N-terminal myristoylated domain 

of the HBV envelope L-protein to sodium taurocholate co-transport polypeptide (NTCP), 

a hepatic bile salt transporter, followed by subsequent entry and membrane fusion (15, 

16).  

Although the exact pathologic mechanisms are unknown, the immune system is 

implicated in HDV-associated liver damage, through interferon (IFN)-α signalling 

inhibition, HDV-specific T-lymphocyte activation, as well as cytokine and transcription 

factor signalling (7). This inflammatory response causes liver swelling, which can impair 

liver functioning and cause long-term problems such as liver scarring (fibrosis, and 

ultimately cirrhosis), associated with an excessive accumulation of extracellular matrix 

proteins such as collagen which is the result of the wound-healing response of the liver 

to repeated injury (such as viral hepatitis), as well as liver failure and HCC (9). However, 

multiple studies have previously shown that liver scarring is reversible under treatment 

(see Section 8.1.2.3.3 for more information) (17, 18). Individuals with cirrhosis can 

remain complication-free for a few years (compensated cirrhosis [CC]), followed by the 

development of complications from portal hypertension and/or liver dysfunction 

(decompensated cirrhosis [DCC]) (19). DCC is associated with short survival, with liver 

transplantation (LT) often indicated as the only effective therapy (20). 

3.1.3 Patient prognosis and impact on QoL 

3.1.3.1 Patient prognosis  

Patient prognosis in patients with HDV infections strongly depends on how the disease 

progresses. The disease course often begins with hepatitis flares during early infection, 

followed by a decline in HDV replication and subsequent reactivation of HBV (21). 

However, once infected, recovery is rare and the likelihood of recovery decreases as the 

disease progresses. Only 35% of people with acute infection (0 to 6 months after 

infection) recover, and this number drops to just 9.96% among those with CHD infection 

(starting from 6 months after infection) (22).  Over half (52%) of those with acute HDV 

infection progress to CHD (22). In some cases, this transition occurs rapidly - 

approximately 39.2% (95% CI: 13.14, 69.16) of acutely infected individuals develop 

chronic hepatitis within an average of 1.5 years (range: 1.0-1.7 years) (22). Among 
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individuals who develop CHD infection, 76.47% (95% CI: 63.98, 86.98) advance to 

chronic, symptomatic, disease within just three years (22). 

As the disease advances, long-term outcomes worsen considerably. Patients who do not 

recover in the early stages experience rapid liver deterioration, marked by accelerated 

fibrosis, early decompensation with cirrhosis, and an elevated risk (pooled odds ratio: 

1.28; 95% CI: 1.05,1.57; compared to HBV only) of HCC. Consequently, HDV infection 

results in substantially greater liver-related mortality compared to hepatitis B (12, 23, 

24). Indeed, up to 80% of people with CHD progress to cirrhosis within 5–10 years and 

about 10 to 15% of patients progress within just two years (19, 25). A meta-analysis of 11 

prospective studies by Alfaiate et al. (24) investigating HCC development in HDV infected 

individuals compared to individuals with HBV mono-infection reported a pooled odds 

ratio of 2.77. In a recent trial, the cumulative incidence of HCC in patients with 

simultaneous HBV and HDV infection versus patients with only HBV at 1, 3, and 5 years 

was 5.2%, 11.8%, and 20.2% versus 1.1%, 2.5%, and 4.4% (subhazard ratio, 4.99; 95% CI, 

2.36–10.52; p <.001), respectively (26). On a global scale, HDV coinfection is estimated to 

account for one in five to one in six cases of cirrhosis or HCC among individuals with HBV 

(27, 28).   

Of patients dying from progressive HDV infection, nearly 60% die from liver failure and 

overall mortality rates are significantly higher than among HBV-infected individuals (29). 

Moreover, 10.91% of people with chronic infection die within the first six months, 

compared with only 1.21% of those with acute infection (22). Conclusively, hepatitis 

delta carries the highest mortality rate (20%) when compared to any other viral hepatitis 

(3, 21).  

3.1.3.2 Impact on QoL  

Beyond its clinical impact, HDV imposes a substantial burden on health-related quality of 

life (HRQoL). Average EQ-5D scores are approximately 0.81, while visual analogue scale 

(VAS) scores average 0.64 (30). Nearly half of affected individuals report moderate to 

severe restrictions in daily functioning and overall well-being. Treatment can further 

affect QoL which was described by a Turkish study applying the Beck Depression 

Inventory-II, which found high depression scores among all participants during and after 

pegylated interferon-alpha (pegIFN-α) therapy (31). Furthermore, HDV coinfection is 

associated with more pronounced abdominal symptoms, greater daily impairment, and 

lower functional well-being than population norms, based on patients with CHD 

completing the Chronic Liver Disease, Functional Assessment of Chronic Illness Therapy–

Fatigue, and Work Productivity and Activity Impairment questionnaires (32, 33).  

3.2 Patient population 

A recent analysis from Watson et al. Watson, Jepsen (34) estimated that 3.1% of 

individuals with chronic HBV in Denmark are coinfected with HDV, corresponding to a 

prevalence of approximately 4 cases per 100,000 inhabitants. In 2024, a prevalence of 

241 patients were identified in Denmark (Table 1) (34). Incidence was estimated using 
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Abbreviations: EMA = European Medicines Agency; HBV = hepatitis B virus; HDV = hepatitis delta virus; RDI = 
relative dose intensity 

Bulevirtide blocks the entry of HBV and HDV into hepatocytes by binding to and 

inactivating NTCP (15). By blocking the essential entry receptor, the de novo infection of 

liver cells is decreased, viral spread is inhibited, and the life cycle of HDV is disrupted. A 

reduction in the number of infected cells ultimately protects uninfected and newly 

formed hepatocytes from new and re-infection (4, 52, 53). 

In contrast to directly acting antivirals where viral production must be significantly 

reduced first to achieve biochemical remission, treatment with entry inhibitors reduces 

the plasma levels of HDV RNA, due to a decline in the number of infected, virus 

producing hepatocytes in the liver (53).  

3.4.1 Description of ATMP  

Not applicable for this application. 

3.4.2  The intervention in relation to Danish clinical practice 

As described in Section 3.3, off-label pegIFN-α is recommended as a possible treatment 

option for people with HBV coinfected with HDV by EASL, AASLD, and most importantly 

DSGH (41, 44, 45). Bulevirtide is expected to establish itself as the standard treatment 

for patients in fibrosis stages F2 or F3 who are ineligible for pegIFN-α or who have 

already attempted pegIFN-α treatment without effect, or for patients who are cirrhotic. 

3.5 Choice of comparator(s)  

Danish treatment guidelines clearly define that bulevirtide should be considered in 

patients who are cirrhotic, or in fibrosis stages F2 or F3 where pegIFN-α has not been 

Should the medicine be 

administered with other 

medicines? 

According to the label, bulevirtide should be administered as 

monotherapy or in co-administration with a nucleoside or nucleotide 

analogue for treatment of underlying HBV infection. 

Treatment duration / 

criteria for end of 

treatment 

The optimal treatment duration is unknown. Treatment should be 

continued as long as associated with clinical benefit. 

Necessary monitoring, 

both during 

administration and 

during the treatment 

period 

Renal function should be carefully monitored. 

Need for diagnostics or 

other tests (e.g. 

companion diagnostics). 

How are these included 

in the model? 

None. Denmark already reflex-tests HBV infected individuals for co-

infection with HDV. 

Package size(s) 2 mg, 30 vials 
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Abbreviations: ALT = alanine aminotransferase; eCRF = electronic case report form; HDV = hepatitis delta virus; 
kPa = kilopascal; LLOQ = lower limit of quantification; LOD = limit of detection; PCR = polymerase chain reaction 

Source: (35, 55) 

* Time point for data collection used in analysis (follow up time for time-to-event measures) 

Validity of outcomes 

The validity of outcomes was evaluated to ensure the credibility and generalizability of 

the studies, ensuring the potential of evidence-based decision-making and avoiding 

misinterpretations. Based on Table 5, outcomes including a decrease in HDV RNA, 

normalisation of ALT, and change in liver stiffness were validated. 

HDV RNA and normalisation of ALT 

According to the Food and Drug Administration (FDA), an appropriate surrogate 

endpoint for the treatment of HDV should provide evidence of both a decline in virologic 

replication and an improvement in associated liver inflammation as evident by 

biochemical response (56). Accordingly, the proportion of trial patients with 

undetectable serum HDV RNA (defined as less than lower limit of quantification [LLOQ] 

or target not detected) and ALT normalisation are considered fitting outcomes to predict 

clinical benefit (56). This is further supported by study data which suggests that a 2-log10 

decline in HDV RNA is associated with clinical benefit, and data from Kamal et al. 

showing that patients with normal ALT level and HDV RNA undetectability have a 

significantly lower risk of experiencing progression to cirrhosis and experiencing liver 

related events (18, 57, 58). Guidance from the AASLD and EASL supports this approach. 

In the 2022 treatment endpoint conference report, experts recommended using HDV 

RNA below the LLOQ as an endpoint when HBsAg loss is rare, which is the case for 

MYR301, for finite strategies whereas the preferred endpoint of a maintenance strategy 

is HDV RNA below the LLOQ at 48 weeks on-treatment. Combined response is hereby 

described as an alternate endpoint option (59). The minimal clinically important 

difference (MCID) for HDV RNA is defined as either a ≥2.0 log₁₀ IU/mL decline from 

baseline or undetectable levels below the LLOQ. For ALT, the MCID is defined as 

normalisation to within the laboratory reference range (≤ upper limit of normal [ULN]) 

(56, 59, 60).  

Change in liver stiffness 

The FDA recommends that change in liver stiffness should be considered as a secondary 

endpoint in trials investigating treatments for CHD (56). Liver stiffness rises with the 

accumulation of fibrotic extracellular matrix (mainly collagen), which means reductions 

in liver stiffness can reflect fibrosis regression (9, 61). Furthermore, liver stiffness 

MYR301 

(NCT03852719) 

and Week 

240 

≤ 34 U/L for females and ≤ 

49 U/L for males]) 

Change From 

Baseline in Liver 

Stiffness 

MYR301 

(NCT03852719) 

Week 48, 

Week 96, 

Week 

144, 

Week 192 

and Week 

240 

Change in liver stiffness 

(measured by FibroScan) was 

defined as deviations from 

liver stiffness at baseline (in 

kPa).  

Transient elastometry 
(FibroScan) was done at 
screening and during the study 
as indicated in schedule of 
events to assess liver fibrosis 
staging. The results were 
presented in kPa and 
documented in the eCRF. 
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measurements were considered a useful tool to determine patients at risk for cirrhosis in 

patients with CHD (62). The potential of testing liver stiffness as a marker for disease 

progression was further acknowledged by the EASL, suggesting yearly liver stiffness 

determination during and after antiviral treatment (45). No clear consensus exists about 

the MCID for the change of liver stiffness, however a change of approximately 2 kPa from 

baseline can be considered representative (63).  

4. Health economic analysis 
The developed health economic model aims to evaluate the cost-effectiveness of 

bulevirtide with BSC for the treatment of CHD, compared with the current management 

without bulevirtide in in F2-F3 patients where pegIFN-α has not been effective or cannot 

be used (i.e. due to side-effects or contraindications) or in patients with cirrhosis (F4), i.e. 

no active treatment with BSC for CHD (see Section 3.5 for more details regarding the 

choice of comparator).  

Costs and health outcomes, over a lifetime perspective are calculated for each treatment 

strategy.  

4.1 Model structure 

The model is structured as a decision tree followed by a Markov cohort model following 

patients through the lifetime of their disease. The Markov part of the model is based on 

state transition models, similar to other viral hepatitis models (64, 65). The model uses a 

24-week cycle length and half cycle correction is applied to both costs and outcomes. At 

baseline, patients are distributed across fibrosis stages (43) and are assigned to 

treatment with bulevirtide complemented with BSC or BSC only (see Section 3.5). In the 

decision tree part of the model, patient response is evaluated. Patients can be evaluated 

to only exhibit a virologic response defined as HDV-RNA undetectability or decrease by 

≥2 log10 from baseline, or a complete response defined as reaching the combined 

endpoint from MYR301, i.e. HDV-RNA undetectability or 2log decline as well as ALT 

normalisation (Section 3.7.1), or non-responders not reaching any of the defined 

outcomes. The evaluation is made at week 48 and week 96 of treatment. At the 

evaluation patients that are not considered to be responders are affected by the 

treatment stopping rule and taken off treatment. In the base case, patients who did not 

reach the combined endpoints at week 96 are considered non-responders and are taken 

off treatment. At weeks 144, 196, and 240 patients that have reached and sustained 

undetectable HDV-RNA levels for at least 96 weeks are taken off treatment. A proportion 

of these patients are assumed to relapse to detectable HDV-RNA levels after 

discontinuing treatment and therefore resumes active treatment. Stopping rules are 

further described in Section 8.4. 

All patients (regardless of response) progress through liver disease, from F0 (no fibrosis) 

to F3 (bridging fibrosis), before developing cirrhosis, i.e. fibrosis stage 4. Cirrhotic 

patients can maintain limited symptoms, i.e. compensated cirrhosis, before developing 

decompensated cirrhosis (DCC). As the chronic disease progresses, the risk of developing 

HCC increases. Over the course of a simulation process, patients can achieve 
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spontaneous or a treatment-induced response (e.g., HbsAg seroconversion or HDV 

combined response endpoint) or develop liver complications (e.g., CC, DCC, HCC, or LT). 

Note that the population relevant for assessment is limited to patients in fibrosis stages 

F2, F3, and F4 at the time of treatment initiation (Section 3.2).  

Figure 1 Model structure overview 

 

Abbreviations: F0: fibrosis stage 0; F1: fibrosis stage 1; F2: fibrosis stage 2; F3: fibrosis stage 3; F4: fibrosis stage 
4; CC: compensated cirrhosis; DCC: decompensated cirrhosis; HCC: hepatocellular carcinoma; LT: liver 

transplant; PLT: post-liver transplant 

The model links the efficacy of treatments to the slowing of disease progression using 

the combined response endpoint. This is based on the assumption that improvement in 

both virologic and inflammation biomarkers slows disease progression (see Section 3.7.1, 

Validity of Outcomes). Reduced disease progression is incorporated into the model 

results via a reduction in HDV-related morbidity, mortality, healthcare resource 

utilisation (HCRU), costs and improvement in patient quality of life. Health state 

transitions for both responders and non-responders are illustrated above in Figure 1. 

Responders can progress or regress through stages F0-F4 while on treatment; non-

responders can only progress through F0-F4. From all fibrosis stages, all patients can 

develop HCC (39). Moreover, from CC (fibrosis stage 4 [F4]), all patients can develop HCC 

or DCC. From the DCC state, patients may move to the HCC state or undergo a LT. In the 

LT state, patients only remain for one cycle and then either move to PLT or death. For all 

advanced health states (i.e. CC, DCC, HCC, LT and PLT), increased mortality rates are 

assumed (see Section 8.1.2). While transitions for responders and non-responders are 

similar, responder patients progress slower than non-responders (detailed by disease 

progression hazard ratios in Table 18). As noted above, responders can also regress 

through stages F0-F4. The possibility to regress was previously described by Farci, 

Roskams (18) and was further confirmed by a clinical expert (39). Moreover, fibrosis 

regression was observed in HBV mono-infected patients who are virologically supressed 

on HBV-treatment (66) which could be considered a relevant proxy for HDV patients 

achieving combined response (39). Age-specific background mortality rates are applied 

to the model’s entire population regardless of health state. The background mortality is 

sourced from the Danish Medicines Council (67).  
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Abbreviations: DMC = Danish Medicines Council; F2/3/4 = fibrosis stage 2/3/4; HDV = hepatitis delta virus; ICER 

= incremental cost-effectiveness ratio; LYs = life years; QALYs = quality-adjusted life years 

 

5. Overview of literature 

5.1 Literature used for the clinical assessment 

The present application contains clinical evidence (efficacy and safety) based on the 

pivotal Phase III clinical trial for the efficacy and safety of bulevirtide, MYR301, which 

directly compared the efficacy of bulevirtide at 2 mg to delayed treatment/BSC (55). A 

systematic literature review (SLR), summarised below, was conducted to ensure an 

exhaustive review of relevant literature and to increase understanding of the treatment 

of CHD. No other trials than MYR301 with the relevant comparator was identified. The 

relevant publications used for the clinical assessment are listed in Table 7 (69, 70). The 

SLR is summarized in Appendix H.
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Alfaiate D, Clément S, Gomes D, Goossens N, Negro F. Chronic hepatitis D and hepatocellular carcinoma: A systematic review and 

meta-analysis of observational studies. J Hepatol. 2020 Sep;73(3):533-539. doi: 10.1016/j.jhep.2020.02.030. Epub 2020 Mar 6. 

Alfaiate et al. (24) 

Disease 

transition rate 

Desk research Section 8.1.2 

Asphaug L, Thiele M, Krag A, Melberg HO. Cost-Effectiveness of Noninvasive Screening for Alcohol-Related Liver Fibrosis. 

Hepatology. 2020 Jun;71(6):2093-2104. 

Asphaug et al. (77) 

Cost for 

treatment of 

CC 

Desk research Section 11.4 

Bermingham SL, Hughes R, Fenu E, Sawyer LM, Boxall E, T Kennedy P, Dusheiko G, Hill-Cawthorne G, Thomas H. Cost-

Effectiveness Analysis of Alternative Antiviral Strategies for the Treatment of HBeAg-Positive and HBeAg-Negative Chronic 

Hepatitis B in the United Kingdom. Value Health. 2015 Sep;18(6):800-9. doi: 10.1016/j.jval.2015.05.007. Epub 2015 Jul 27. 

Bermingham et al. (65) 

Disease 

transition rate 

Desk research Section 8.1.2 

Da BL, Heller T, Koh C. Hepatitis D infection: from initial discovery to current investigational therapies. Gastroenterol Rep (Oxf). 

2019 Jun 23;7(4):231-245. doi: 10.1093/gastro/goz023. 

Da et al. (17) 

Disease 

transition rate 

Desk research Section 8.1.2 

Dakin H, Bentley A, Dusheiko G. Cost-utility analysis of tenofovir disoproxil fumarate in the treatment of chronic hepatitis B. 

Value Health. 2010 Dec;13(8):922-33. doi: 10.1111/j.1524-4733.2010.00782.x. Epub 2010 Sep 3. 

Dakin et al. (78) 

Disease 

transition rate 

Desk research Section 8.1.2 

Data on file Unpublished data 2025: MYR301 Clinical Study Report 

Data on file (35)  

HDV RNA and 

ALT related 

endpoints  

Primary clinical 

trial study for 

the intervention 

Section 6 and Appendix B 
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Fattovich G, Giustina G, Christensen E, Pantalena M, Zagni I, Realdi G, Schalm SW. Influence of hepatitis delta virus infection on 

morbidity and mortality in compensated cirrhosis type B. The European Concerted Action on Viral Hepatitis (Eurohep). Gut. 2000 

Mar;46(3):420-6. doi: 10.1136/gut.46.3.420. 

Fattovich et al. (3) 

Disease 

transition rate 

Desk research Section 8.1.2 

Fattovich G. Natural history and prognosis of hepatitis B. Semin Liver Dis. 2003 Feb;23(1):47-58. doi: 10.1055/s-2003-37590. 

Fattovich (79) 

Disease 

transition rate 

Desk research Section 8.1.2 

Hsu YS, Chien RN, Yeh CT, Sheen IS, Chiou HY, Chu CM, Liaw YF. Long-term outcome after spontaneous HBeAg seroconversion in 

patients with chronic hepatitis B. Hepatology. 2002 Jun;35(6):1522-7. doi: 10.1053/jhep.2002.33638. 

Hsu et al. (80) 

Disease 

transition rate 

Desk research Section 8.1.2 

Jepsen P, Ott P, Andersen PK, Sørensen HT, Vilstrup H. Clinical course of alcoholic liver cirrhosis: a Danish population-based 

cohort study. Hepatology. 2010 May;51(5):1675-82. 

Jepsen et al. (81) 

Proportion of 

patients with 

complications 

due to DCC.  

Desk research Section 11.4 

Lidgren M, Hollander A, Weiland O, Jönsson B. Productivity improvements in hepatitis C treatment: impact on efficacy, cost, cost-

effectiveness and quality of life. Scand J Gastroenterol. 2007 Jul;42(7):867-77. 

Lidgren et al. (82) 

Cost of post-

liver 

transplantatio

n 

Desk research Section 11.4 

Sullivan PW, Ghushchyan V. Preference-Based EQ-5D index scores for chronic conditions in the United States. Med Decis Making. 

2006 Jul-Aug;26(4):410-20. 

Sullivan and Ghushchyan (83) 

Disutilities Desk research Section 10.3 
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Abbreviation: ALT = alanine aminotransferase; CC = compensated cirrhosis; DCC = decompensated cirrhosis; HDV = hepatitis delta virus

Wedemeyer H, Aleman S, Brunetto MR, Blank A, Andreone P, Bogomolov P, Chulanov V, Mamonova N, Geyvandova N, Morozov 

V, Sagalova O, Stepanova T, Berger A, Manuilov D, Suri V, An Q, Da B, Flaherty J, Osinusi A, Liu Y, Merle U, Schulze Zur Wiesch J, 

Zeuzem S, Ciesek S, Cornberg M, Lampertico P; MYR 301 Study Group. A Phase 3, Randomized Trial of Bulevirtide in Chronic 

Hepatitis D. N Engl J Med. 2023 Jul 6;389(1):22-32. 

Wedemeyer et al. (69) 

HDV RNA and 

ALT related 

endpoints 

Primary clinical 

trial study for 

the intervention 

/ SLR 

Section 6 and Appendix B 

Wedemeyer H, Aleman S, Brunetto M, Blank A, Andreone P, Bogomolov P, et al. (2024). Bulevirtide monotherapy in patients with 

chronic HDV: Efficacy and Safety Results Through Week 96 from a Phase III Randomized Trial. J Hepatol. 2024; 81(4): 621-629. 

Wedemeyer et al. (70) 

HDV RNA and 

ALT related 

endpoints 

Primary clinical 

trial study for 

the intervention 

/ SLR 

Section 6 and Appendix B 
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6. Efficacy  

6.1 Efficacy of bulevirtide compared to best supportive care 

for treatment of patients with chronic hepatitis delta 

6.1.1 Relevant studies 

6.1.1.1 MYR301 (NCT03852719) 

The MYR301 study was a multicentre, open-label, randomized Phase 3 clinical study and 

designed to assess the efficacy and safety of bulevirtide treatment (2 mg/d and 10 mg/d) 

in people with CHD, in comparison to delayed treatment (no treatment for 48 weeks, 

followed by bulevirtide 10mg/d for 96 weeks). The influence of bulevirtide on quality of 

life was also assessed (35, 69). The study design (Figure 2), study duration and PICO 

criteria are summarised in Table 10.  

Further information is available in Appendix B. 

Figure 2 MYR301 study design 

 

 

Abbreviations: BLV = bulevirtide; DT = delayed treatment; EOS = end of study; EOT = end of treatment; HDV = 

hepatitis delta virus 

a DT meant no treatment for HDV infection for 48 weeks.  

Source: (35) 
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Participants 
with 
Combined 
Response, n 
(%) 

(top to 
bottom: 
Week 48, 
Week 96, 
Week 144, 
Week 192 
and Week 
240) 

FAS 22 (44.9) 1 (2) 42.9 (96% CI 
27, 58.5) 

< 0.0001 

27 (55.1) N/A N/A N/A 

28 (57.1) N/A N/A N/A 

11 (22.4) N/A N/A N/A 

12 (24.5) N/A N/A N/A 

Participants 
with 
Undetectable 
HDV RNA, n 
(%) 

(top to 
bottom: 
Week 48, 
Week 96, 
Week 144, 
Week 192 
and Week 
240) 

FAS 6 (12.2) 0 12.2 (2.89, 
21.51)b 

0.0102b  

10 (20.4) N/A N/A N/A 

14 (28.6) N/A N/A N/A 

8 (16.3) N/A N/A N/A 

10 (20.4) N/A N/A N/A 

Participants 
with ALT 
Normalisatio
n, n (%) 

(top to 
bottom: 
Week 48, 
Week 96, 

FAS 25 (51) 6 (11.8) 39.3 (95% CI 
20, 55.8) 

< 0.0001 

31 (63.3) N/A N/A N/A 



 

 

43 
 

Week 144, 
Week 192 
and Week 
240) 

29 (59.2) N/A N/A N/A 

13 (26.5) N/A N/A N/A 

12 (24.5) N/A N/A N/A 

Change from 
baseline in 
liver stiffness 
as measured 
by 
elastography, 
LS-mean kPa 

(top to 
bottom: 
Week 48, 
Week 96, 
Week 144, 
Week 192 
and Week 
240) 

FAS -3.38 

 

0.87 -3.93 (95% CI 
-6.23, -1.63) 

0.0009 

-4.31 N/A N/A N/A 

-5.24 N/A N/A N/A 

-3.74 N/A N/A N/A 

-1.2 N/A N/A N/A 

HDV RNA 
Decrease by 
≥ 2 log10 
IU/mL From 
Baseline or 
Undetectable 
HDV RNA 
(Virologic 
Response), n 
(%) 

FAS 36 (73.5) 2 (3.9) 69.5 (95% CI 
54.1, 81.9) 

< 0.0001 

37 (75.5) N/A N/A N/A 
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8.1.1.2 Extrapolation of [effect measure 2] 

Not applicable. 

8.1.2 Calculation of transition probabilities 

The model differentiates between responders and non-responders, where response is 

defined as reaching the combined endpoint, i.e. HDV-RNA undetectability or 2log decline 

as well as ALT normalisation. Transition probabilities (TPs) for non-responders are based 

on the natural history of HDV, and the TPs for responders are based on HRs of 

progression applied to the transitions of the non-responders resulting in a slower disease 

progression. TPs are calculated in the following steps: 

Assumption of proportional hazards 

between intervention and comparator 

[Yes/No/Not applicable] 

Function with best AIC fit [Intervention: X function] 

[Comparator: X function] 

Function with best BIC fit [Intervention: X function] 

[Comparator: X function] 

Function with best visual fit [Intervention: X function] 

[Comparator: X function] 

Function with best fit according to 

evaluation of smoothed hazard 

assumptions  

[Intervention: X function] 

[Comparator: X function] 

Validation of selected extrapolated 

curves (external evidence) 

[E.g. studies, databases, RWE, clinical experts’ 

opinions on clinical plausibility] 

Function with the best fit according to 

external evidence 

[Intervention: X function] 

[Comparator: X function] 

Selected parametric function in base 

case analysis 

[Intervention: X function] 

[Comparator: X function] 

Adjustment of background mortality 

with data from Statistics Denmark  

[Yes/No] 

If ‘No’: briefly describe why the data has not been 

adjusted for background mortality 

Adjustment for treatment 

switching/cross-over 

[Yes/No] 

If ‘Yes’: briefly describe the assumption/method 

Assumptions of waning effect [Yes/No] 

If ‘Yes’: briefly describe the assumption/method 

Assumptions of cure point [Yes/No] 

If ‘Yes’: briefly describe the assumption/method 
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Step 1: TPs for non-responders are based on the natural history of HDV and are derived 

from the literature (Table 16). Further details are described in Section 8.1.2.1. 

Step 2: TPs were validated using external data as described in Section 8.1.2.2. 

Step 3 TPs for responders includes a reduced pace in disease progression compared to 

the natural history of HDV. The reduced pace in disease progression is calculated by 

applying published HR of treated vs. untreated patients, further supported by study 

results of sub-group analyses within treated patients (58), described in Sections 8.1.2.3.1 

and 8.1.2.3.2. The HRs of disease progression in responders versus non-responders are 

applied on natural history transitions rates from which responder-specific transition 

probabilities are calculated, as described in Section 8.1.2.3.3. The TPs for responders are 

shown in Table 19. 

Transitions for responders also include potential fibrosis regression which are described 

in Section 8.1.2.3.3. The responders in the model, as shown in Section 4.1, are able to 

regress from stage F4 to F0 incrementally. The possibility to regress was previously 

described by Farci, Roskams (18) and was further confirmed by a clinical expert (39). 

Moreover, fibrosis regression was observed in HBV mono-infected patients who are 

virologically supressed on HBV-treatment (66) which could be considered a relevant 

proxy for HDV patients achieving combined response (39). 

8.1.2.1 Transition probabilities for non-responders (step 1) 

For patients who are non-responders, disease progression is modelled through the 

natural history of HDV infection. A targeted literature search was performed to identify 

natural history data in HDV which identified multiple publications that were 

heterogenous both in terms of duration and geographic focus. The population sizes (n) of 

the identified studies were generally small, reflecting the orphan nature of the disease. 

Given the data limitations and heterogeneity in study designs, it was decided to calculate 

the natural history of HDV progression based on publications comparing disease 

progression in HDV/HBV co-infected individuals versus HBV mono-infected patients. This 

is reflective of the decision problem being modelled in the present health economic 

evaluation. The approach was validated with experts, given the more robust data in HBV 

mono-infection and the well-established relationship of accelerated progression in 

HDV/HBV co-infected versus HBV mono-infected patients (see Section 3.1).  

.
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Table 16 shows the relationship between HBV annual TP and HDV annual TP. TPs from 

HBV were first converted to annual rates using the following relationship (probability = 1 

– EXP (-rate * time)). Then the annual rates were scaled by ratios from publication to 

determine the annual HDV rates. Finally, the HDV rates was transformed back into 

annual TPs for HDV. These were used in the model and can be found in the NAT_HIS 

sheet in the model.





 

 

50 
 

 

Death 3.70% 0.0377  2.0  0.0754 7.26% Bermingham et al. (65) [sourced from Fattovich G. 

Natural history and prognosis of hepatitis B. Semin Liver 

Dis 2003;23:47–58.] (24) 

Based on a retrospective cohort study. Fattovich et al. (3) 

reported that the mortality risk, after adjustment for 

clinical and serological differences at baseline, was 

increased by a factor of 2.0 in anti-HDV positive relative 

to HDV negative cirrhotic patients (Table 5 in Fattovich et 

al. (3)).   

DCC HCC 2.90% 0.0294  2.77 0.0815 7.83% Bermingham et al. (65) [sourced from Dakin H, Bentley 

A, Dusheiko G. Cost-utility analysis of tenofovir disoproxil 

fumarate in the treatment of chronic hepatitis B. Value 

Health 2010;13:922–33.]  

Based on a meta-analysis, Alfaiate et al. (24) reported a 

significantly higher risk of HCC in patients with Hepatitis 

D: a pooled odds ratio of 2.77 (Figure 2B in Alfaiate et al. 

(24)). 

LT     1.55%  Bermingham et al. (65) [sourced from NHS Blood and 

Transplant. Transplant Activity in the UK. Bristol, UK: NHS 

Blood and Transplant, 2010]  

 

Death     15.60%  Bermingham et al. (65) [sourced from Fattovich G. 

Natural history and prognosis of hepatitis B. Semin Liver 

Dis 2003;23:47–58.] & Alfaiate et al. (24) 

 

HCC LT     1.55%  Bermingham et al. (65) [sourced from Dakin H, Bentley 

A, Dusheiko G. Cost-utility analysis of tenofovir disoproxil 

fumarate in the treatment of chronic hepatitis B. Value 

Health 2010;13:922–33.]  

 

Death     56.00%  Bermingham et al. (65) [sourced from Dakin H, Bentley 

A, Dusheiko G. Cost-utility analysis of tenofovir disoproxil 

fumarate in the treatment of chronic hepatitis B. Value 

Health 2010;13:922–33.]  
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LT Death     21.00%  Bermingham et al. (65) [sourced from Veenstra DL, 

Sullivan SD, Dusheiko GM, et al. Cost-effectiveness of 

peginterferon alpha-2a compared with lamivudine 

treatment in patients with HBe-antigen-positive chronic 

hepatitis B in the United Kingdom. Eur J Gastroenterol 

Hepatol 2007;19:631–8] 

 

PLT Death     5.70%  Bermingham et al. (65) [sourced from Veenstra DL, 

Sullivan SD, Dusheiko GM, et al. Cost-effectiveness of 

peginterferon alpha-2a compared with lamivudine 

treatment in patients with HBe-antigen-positive chronic 

hepatitis B in the United Kingdom. Eur J Gastroenterol 

Hepatol 2007;19:631–8]  

 

Abbreviations: CC = compensated cirrhosis; DCC = decompensated cirrhosis; HBV = hepatitis B virus; HDV = hepatits delta virus; HCC = hepatocellular carcinoma; LT = liver transplant; OR = odds ratio; PLT = post-liver 

transplant; TP = transition period
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8.1.2.2 Validation of transition probabilities (step 2) 

To validate projections from the economic model vs. those observed in HDV natural 

history studies, HDV natural history studies were evaluated for those considered most 

appropriate for comparison with the model. The factors included, but were not limited 

to, (1) availability of Kaplan-Meier survival data on the specific advanced liver disease 

endpoint, (2) availability of information on granular fibrosis stages and/or data specific to 

compensated cirrhosis patients, (3) data specific to untreated patients / patients without 

treatment response [as these would be assumed to be most representative of non-

responders in the model]. 

Kaplan-Meier curves from the selected natural history studies were digitised using Plot 

Digitizer. Baseline demographics (e.g., baseline fibrosis distribution, patient age, sex 

distribution) in the model were aligned with the natural history studies based on 

available data. In several studies, fibrosis stage data were only available for compensated 

cirrhotic (F4) vs. non-cirrhotic (F0-F3) patients. In these cases, the relative distribution of 

patients across F0-F3 was based on Romeo, Del Ninno (21). Model outcomes for 

advanced liver-disease events were compared against the digitised Kaplan-Meier curves 

from these natural history studies based on visual inspection. 

Compensated Cirrhosis 

Given granular information on the distribution of patients from F0-F4 health states in 

Romeo, Del Ninno (21), this study was selected for validation of the economic model 

outcomes as compared to HDV natural history. In this study, the cumulative probability 

of cirrhosis at 20 years was 55% with an incidence rate of 4% per year in overall (F0-F3) 

non-cirrhotic patients (Figure 3). Given that the values were not reported granularly (i.e., 

F2→F3, F3→F4), individual transition probabilities could not be derived.  

Notably, these estimates from Romeo, Del Ninno (21) may even be conservative, as the 

study by Roulot, Brichler (23) of a French retrospective cohort of HDV patients estimated 

a 5-year risk of cirrhosis of 49.4% in non-cirrhotic patients (notably including both 

treated and untreated patients, Figure 4). Further, in this study, where 407 (36.6%) of 

patients had significant or severe fibrosis (i.e., ≥F2) at baseline, among new cirrhotic 

patients after a median follow-up of 3.0 years, 166/174 (95.4%) had been classified as 

having ≥F2 at referral. These data support a fast rate of progression in patients with 

advanced fibrosis.  
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Figure 3 Cumulative incidence of compensate cirrhosis in Romeo et al. 2009 and Roulot et al. 

2002 studies 

 

As shown in Figure 4 below, the model projections for the incidence of compensated 

cirrhosis amongst the patients in F0-F3 at model start are generally in alignment with 

findings from Romeo, Del Ninno (21). The incidence is slightly higher overall which could 

be supported given the results observed in Roulot, Brichler (23). 

Figure 4 Comparison of model outcomes for compensated cirrhosis with Romeo et al. 2009 

 

Decompensated Cirrhosis 

In Kamal, Westman (38), 337 anti-HDV positive patients were retrospectively studied 

with a mean follow-up time of 6.5 years (range 0.5-33.1). Among anti-HDV positive 

patients, 29.6% of patients had liver cirrhosis at baseline and 39.1% of anti-HDV positive 

patients with cirrhosis at baseline experienced hepatic decompensation, while only 3% of 
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anti-HDV positive patients without cirrhosis at baseline experienced hepatic 

decompensation. Cumulative decompensation-free survival is shown in Figure 5. 

Projections from the model are similar to those from Kamal, Westman (38) (Figure 6). 

Further, the rate of hepatic decompensation in patients with cirrhosis at baseline was 

10.2% per person-year, similar to the rate estimated for use in the economic model 

(10.67%).  

Figure 5 Kaplan-Meier decompensation-free survival curves based on HDV RNA status from 

Kamal et al. 2020 

 

Figure 6 Comparison of survival of patients from Kamal et al. 2020 vs. predictions from economic 

model 

 

Hepatocellular carcinoma 

In Yurdaydin, Keskin (84), a hepatitis delta database was analysed for effects of 

treatment duration on virologic response and clinical outcomes. 99 chronic hepatitis 

delta patients who receive at least 6 months of interferon treatment were selected. 

Post-treatment median follow-up was 55 months (24-225 months). Of these patients, 35 

achieved maintained virologic response (MVR). In the non-responder patients, 22% 
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(14/64) had cirrhosis present at baseline. Hepatocellular carcinoma-free survival 

outcomes for patients without MVR, assumed to be most appropriate for comparison 

with non-responders in the model, are shown in Figure 7. Given the lack of data 

regarding the distribution of patients from F0-F3, a similar distribution of non-cirrhotic 

patients was assumed based on Kamal, Westman (38). The model showed generally 

similar results for the cumulative incidence of hepatocellular carcinoma for non-

responders compared to those without MVR from Yurdaydin, Keskin (84) (Figure 8).    

Figure 7 Kaplan-Meier hepatocellular carcinoma-free survival curve from Yurdaydin et al. 2018 in 

patients with and without MVR 

 

Figure 8 Comparison of survival of patients from Yurdaydin et al. 2018 vs. predictions from 

economic model 

 

Liver-Related Mortality 

Three natural history studies were evaluated to compare the projections from the 

economic model regarding mortality.  

Survival of Compensated Cirrhosis (F4) Patients 
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The first study included 166 patients with compensated HDV-related cirrhosis diagnosed 

since 1994 and followed until death or 31 Dec 2004. Patients had a mean age of 40.7±7.9 

years (85). The median survival was 58.3 months since the diagnosis of compensated 

cirrhosis, with a probability of survival after the diagnosis of compensated cirrhosis of 

94.3%, 82.5%, and 51.5% at 1, 2, and 5 years, respectively (Figure 9). Projections from a 

purely compensated cirrhotic (i.e., 100% F4) population in the model demonstrated 

strong alignment with those projected from this study (Figure 10). 

Figure 9 Kaplan-Meier survival curve of patients with compensated HBV-HDV cirrhosis from 

Gheorghe et al. 2005 

 

Figure 10 Comparison of survival of compensated cirrhosis patients from Gheorge et al. 2005 vs. 

predictions from economic model 

 

Survival in broad F0-F4 population 

To determine whether projections from the combined non-cirrhotic and cirrhotic 

populations aligned with natural history studies regarding mortality, two studies were 

selected based on availability of data for patients who were HDV RNA positive (23) and 

for those without MVR due to treatment (84). In Roulot, Brichler (23), 28.1% of patients 
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had cirrhosis at referral, 36.6% had significant or severe fibrosis (≥F2), and 16.8% had no 

or minimal fibrosis (F0-F1). The 5-year risk of death in the entire population, including 

patients who may have received treatment, was 20.2%. Survival according to HDV RNA 

status at the end of follow-up showed that patients with positive HDV viral load had a 

higher risk of death (hazard ratio 3.30, p<0.001; Figure 11). Projections from the model 

are generally similar to those from (23) (Figure 12). 

Figure 11 Survival without liver transplantation according to persistent HDV viremia before 

endpoint from Roulot et al. 2020 

 

Figure 12 Comparison of survival of F0-F4 HDV RNA+ patients from Roulot 2020 vs. predictions 

from economic model 

 

In Yurdaydin, Keskin (84), a hepatitis delta database was analysed for effects of 

treatment duration on virologic response and clinical outcomes. 99 chronic hepatitis 

delta patients who receive at least 6 months of interferon treatment were selected. 

Post-treatment median follow-up was 55 months (24-225 months). Of these patients, 35 

achieved MVR. In the non-responder patients, 22% (14/64) had cirrhosis present at 

baseline. Survival outcomes for patients without MVR, assumed to be most appropriate 
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for comparison with non-responders in the model, are shown in Figure 13. Given the lack 

of data regarding the distribution of patients from F0-F3, a similar distribution of non-

cirrhotic patients was assumed based on Romeo, Del Ninno (21). Given the relatively low 

number of observations (Figure 13) after 10 years, these first ten years were analysed to 

compare model survival outcomes vs. the study. The model showed generally similar 

results for liver-related mortality for non-responders compared to those without MVR 

from Yurdaydin, Keskin (84) (Figure 14).  

Figure 13 Liver-related mortality stratified by MVR status in Yurdaydin et al. 2018 

 

Figure 14 Comparison of survival of F0-F4 patients without MVR vs. predictions from economic 

model 
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endpoint to a reduction in HDV disease progression and clinical events, which is needed 

for the health economic model.  

To inform the relationship between the combined response endpoint and disease 

progression, a modified Delphi panel approach was undertaken. The Delphi technique is 

a systematic way to determine whether consensus across individuals can be obtained 

regarding a value or topic. The same information and questions are asked to a number of 

clinical experts, who remain anonymous, in a series of rounds. The ultimate goal of a 

Delphi panel is to determine consensus. Three different conceptual approaches were 

discussed with an international panel (members from US, Europe and Turkey) of 11 

clinicians experienced in treating HDV infection (Gilead Sciences Inc. 2024). The three 

approaches were: (1) assuming the combined response has an impact on uncontrolled 

HDV infection similar to the reduction in disease progression observed with patients 

achieving HDV-RNA undetectability; (2) assuming the combined response has an impact 

on uncontrolled disease progression similar to the rates of disease progression among 

those who have HBV mono-infection; and (3) assuming the combined response has an 

impact on rate reduction in HDV disease progression, which was similar to patients 

achieving ALT normalisation in HBV.  

Of the 11 clinical experts, 9 (82%) selected Approach 1 (Relationship to RNA 

undetectability/negativity) as the preferred clinical analogue approach. Rationale for 

choosing Approach 1 included clinical rationale that achieving the composite would slow 

disease progression even among patients who did not achieve RNA undetectability, and 

that these data exist for the HDV population. The generally accepted definition of 

consensus in a Delphi panel is achieving agreement greater than 75%, and since 82% 

agreement was reached, consensus was achieved for this topic. To provide more robust 

estimates of the impact of HDV RNA undetectability on natural history data in HDV 

patients, a SLR and meta-analysis was performed. A SLR was first undertaken to identify 

cohort studies that reported relationships of HDV RNA negativity vs. positivity in terms of 

its impact on liver disease progression in chronic HDV patients. These data were then 

synthesized in a meta-analysis, where hazard ratios on specific liver disease progression 

events (i.e., any liver disease event, progression from CC to DCC, CC to HCC, etc.) were 

determined (87). More recently, at EASL 2024, Degasperi, De Silvestri (88) published the 

first and to our knowledge only study comparing the impact of treatment with 

bulevirtide on clinical outcomes. Degasperi, De Silvestri (88) compared outcomes for 

patients with compensated cirrhosis in the SAVE-D cohort (bulevirtide treated patients) 

with an historical cohort (Romeo et al. 2009). Furthermore, Degasperi, De Silvestri (88) 

performed an IPTW-adjusted analysis for the risk of decompensation in the treated vs. 

untreated cohort in the first 24 months and reported a hazard ratio of 0.32 for the 

treated population (88). At Week 96, 51% of treated patients achieved combined 

response, 12% ALT normalization only, and 26% virologic response only. 11% of patients 

were non-responders (by any criteria). At EASL 2025, Kamal et al. presented a 

retrospective study that combined data from D-SOLVE and the HDV1000 database. In 

this study clinical outcomes for 565 patients from Sweden, UK, Romania, France, and 

Germany were reported after a median follow-up time of 55 months. Kamal et al. 

reported a significantly higher risk of de-novo cirrhosis development among patients 

without cirrhosis at baseline (F0-F3) for patients with elevated ALT levels at baseline 
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compared to those with normal ALT (HR=3.89; 95% CI: 1.74-8.73) and for patients with 

detectable HDV RNA at baseline compared to those with undetectable HDV RNA 

(HR=4.41; 95% CI: 1.57-12.40). In patients with cirrhosis at baseline, no patients with 

undetectable HDV RNA developed HCC or decompensated cirrhosis compared to 10.1% 

(95% CI: 5-16%) and 14.2% (95% CI: 7-21%) respectively for patients with detectable HDV 

RNA at baseline. The risk of de-novo overall liver-related events was significantly higher 

among patients with detectable HDV RNA at baseline compared to those with 

undetectable HDV RNA at baseline (HR=4.36; 95% CI: 1.57-12.16).  

In the base case, the estimates for fibrosis progression and decompensation are based 

on the data from Degasperi, De Silvestri (88) and Kamal, Radu (58), whereas the risk of 

developing HCC and death are sourced from Gish, Wong (87). The estimates calculated 

from the data published by Degasperi, De Silvestri (88) and Kamal, Radu (58) are 

described in the following paragraphs. The basis for the calculation is the reported HR of 

0.32 for bulevirtide treated vs. untreated patients of experiencing decompensation and 

clinical expert input that the relative risk of progressing from F4 (CC) to DCC is expected 

to be similar as the relative risk of fibrosis progression in F0-F3 patients among combined 

responders. The HR of 0.32 can be found in the table named ‘BLV Treatment Effect on 

Liver-related Events IPTW-Adjusted Analysis’ of Degasperi, De Silvestri (88). A 

complementary illustration of the process and results are displayed in Figure 15.  

To estimate the HR for combined responders, the treated population group was 

separated into four mutually exclusive groups: non-responders (11%), virological 

responders (26%), ALT normalized (12%), and combined responders (51%). Both the HR 

for treated vs. untreated and the group proportions were sourced from Degasperi, De 

Silvestri (88). Patients in the non-responder group were assumed to not gain any benefit 

from treatment and were assigned a HR of 1 compared to the untreated population. The 

HR for any type of responders was derived under the assumption that the overall 

treatment effect represents a weighted average of subgroup-specific effects, resulting in 

the following equation for the responder HR: HRr = (HRtreated – pnr x HRnr) / (1 − pnr), 

where p is equal to the proportion of non-responders (p=0.11), resulting in HRr = 0.24.  

The next step is to derive HRs vs. untreated for the different groups that showed any 

type of response to treatment. For the ALT normalized group, the reciprocal of the HR 

for ALT elevation at baseline from Kamal, Radu (58) was used (HR=1/3.89=0.26). It was 

assumed that the benefit of achieving a virological response only was the same as that of 

achieving ALT normalization only, i.e. all partial responders were assumed to have a HR 

of 0.26. In the final step, the HR for the combined responders was calculated as HRCR = 

(HRr – ppr x HRpr) / (1 – ppr), where p in this equation is the proportion (43%) of partial 

responders (virologic or normalized ALT) among all responders, resulting in a HR for 

combined responders of 0.22 vs. the untreated population. This HR of 0.22 is similar to 

the HRs reported by Kamal et al. for the risk of de-novo cirrhosis development 

(1/4.42=0.226) and de-novo overall liver related events (1/4.36=0.229) among patients 

with undetectable HDV RNA compared with those with detectable HDV RNA.  

 

The on-treatment hazard ratios for patients achieving the combined response endpoint 

are shown in Table 18. Gish et al. (87) performed a systematic literature review and 
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Figure 17 Proportion of patients per health state - BSC only 

 

8.2 Presentation of efficacy data from [additional 

documentation] 

Not applicable. 

8.3 Modelling effects of subsequent treatments 

Not applicable. 

8.4 Other assumptions regarding efficacy in the model 

As stated in the EPAR, treatment should be continued as long as associated with clinical 

benefit (15). Lack of clinical benefit is defined as not having achieved the combined 

response endpoint at week 96 and sustained HDV RNA undetectability over 96 weeks. 96 

weeks of sustained undetectability after end of treatment was chosen as data shows that 

90% of those patients are observed to remain with undetectable HDV RNA levels after 

treatment discontinuation (90). This assumption was also supported by the Swedish 

clinical expert who stated that discontinuation for patients with sustained 

undetectability, with patient monitoring after discontinuation, is reasonable (39). The 

Swedish clinical expert further expressed a strong support for the undetectable stopping 

rule for patients in F2-F3 (39) while there is more uncertainty around stopping patients 

in F4, as the impact of a relapse would be more significant why a longer treatment 

period (3-5 years) with sustained HDV RNA undetectability might be more reasonable. It 

is assumed that the clinical benefit of treatment will be continuously evaluated during 

treatment. These rules were implemented in the model at discrete time points in the 

following manner: 
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1. At 96 weeks, patients who have not achieved a combined response discontinue 

treatment. Combined response is defined as HDV RNA undetectable or decrease 

by ≥2 log10 IU/mL from baseline and ALT normalisation. 

2. At week 144, 192 and 240, patients who have achieved 96 weeks of HDV RNA 

undetectability discontinue treatment. 

The percentage of virological and combined endpoint responders were sourced from the 

MYR301 trial. As the study period did not allow for directly observing the proportion of 

patients who have achieved 96 weeks of HDV RNA undetectability at weeks 144, 196, 

and 240 this had to be estimated, which was done in three steps. The assumptions are 

summarized in the bullet points below and a detailed description of each step is given 

thereafter. 

• In the first step, the proportion of patients that reached undetectability within 

the study period that remained undetectable for 96 weeks or longer was 

calculated to estimate the rate of sustained undetectability among patients 

achieving undetectability. In the bulevirtide 2mg arm this was observed to be 

71%.  

• In the second step, for each relevant time point (weeks 144, 192, and 240) the 

proportion of patients among the combined responders that was expected to 

achieve sustained undetectability was calculated. This was done by taking the 

observed number of patients that achieved undetectable HDV RNA levels at 

weeks 48, 96, 144, as these weeks correspond to 96 weeks before the defined 

time points of treatment discontinuation, and multiplying with the rate of 

sustained undetectability from the first step.  

• The third step determined the percentage of patients that after treatment 

discontinuation would relapse to detectable HDV RNA levels and hence would 

need to return to active treatment. In the MYR301 trial, 90% of patients that 

were undetectable for 96 weeks or longer remained at undetectable levels at 

the end of the 96 weeks off-treatment follow-up period.  

The first step involves calculating the percentage of patients that remain undetectable 

for 96 weeks or longer after reaching undetectable levels of HDV RNA. Data available 

from the MYR301 trial included a total of 144 weeks of treatment  for the bulevirtide 

2mg arm (35). This allowed for patients that achieved undetectable levels of HDV RNA at 

week 24 and week 48 to be observed for at least 96 weeks and thus allowed for 

establishing the proportion that remained at undetectable levels for at least 96 weeks of 

on-treatment follow-up. Three patients achieved undetectable levels at week 24 of 

which two remained at those levels for at least 96 weeks. The corresponding numbers 

for those achieving undetectable levels at week 48 were four patients of which three 

remained at undetectable levels for 96 weeks. In summary, five patients out of seven 

(71%) remained at undetectable level for at least 96 weeks. This percentage estimate 

was used to extrapolate the number of patients that will remain undetectable after 

achieving undetectable levels of HDV RNA.  

The second step of the calculations are shown in Table 22, which shows each sub-step of 

the second step per row. In this step the percentage from the previous step is applied to 

the number of patients observed to reach undetectable levels at a given timepoint, 
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Week 96 Combined responders 55.10% (35) MYR301 (35) 

Week 144 96 weeks undetectable 
HDV RNA 

17.86% (35) MYR301 (35) 

Note: of which 10% are 
restarting treatment 

Week 192 96 weeks undetectable 
HDV RNA 

12.76% (35) Calculated based on 
MYR301 (35) 

Note: of which 10% are 
restarting treatment 

Week 240 96 weeks undetectable 
HDV RNA 

15.31% (35) Calculated based on 
MYR301 (35) 

Note: of which 10% are 
restarting treatment 

Abbreviations: HDV = hepatitis delta virus; RNA = ribonucleic acid 

The model also takes into consideration an annual rate of HbsAg seroclearance. The rate 

of HbsAg seroclearance is set to 1.13% in the base case based on findings from a recent 

meta-analysis on spontaneous clearance (93). Patients who achieve HbsAg seroclearance 

are assumed to come off HDV treatment. 

For patients on bulevirtide, following treatment discontinuation due to being defined as 

non-responders, patients are considered off-treatment and follow natural history 

disease progression.  
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Table 29 Adverse events used in the health economic model  

9.2 Safety data from external literature applied in the health 

economic model 

Not applicable in this application. 

 

 

   

 Frequency 

used in 

economic 

model for 

intervention 

Frequency 

used in 

economic 

model for 

comparator 

Source Justification 

Neutropenia 0% 3.92% Data on file 

(35) 

Disorders with 

CTCAE grade 3 

or higher Thrombocyto

penia 

2.04% 5.88% 

Leukopenia 0% 1.96% 
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range between 1 (perfect health) and 0 (death [negative values are possible for health 

states considered worse than dead]) (98). The study design of MYR301 did not deviate 

from the intended use of EQ-5D-3L. 

10.1.1.2 EQ-VAS 

The EQ-VAS is numbered from 0 (worst imaginable health) to 100 (best imaginable 

health) for which participants provide a global assessment of their health (EuroQol 

1990). Anchor-based estimates of the minimum important difference in EQ-VAS range 

from 6.5 to 12 points (99, 100). 

10.1.1.3 FSS 

The FSS is a nine-item instrument designed to assess fatigue as a symptom of different 

chronic conditions and disorders. The scale includes fatigue’s effects on daily functioning, 

its relation to motivation, physical activity, work, family, and social life. Respondents are 

asked to rate the ease with which they are fatigued and the degree to which the 

symptom poses a problem for them. 

10.1.1.4 HQLQ 

The HQLQ is a disease-specific HRQoL instrument developed to assess the physical, 

mental, and social well-being of individuals with chronic hepatitis. It combines a generic 

component, derived from the well-validated Short Form-36 Health Survey (SF-36), with 

hepatitis-specific domains that capture the unique impact of the disease and its 

treatment on patients’ lives (101, 102). The generic component includes the eight SF-36 

domains, which assess physical functioning, role limitations due to physical problems, 

bodily pain, general health perceptions, vitality, social functioning, role limitations due to 

emotional problems, and mental health. These domains provide a broad evaluation of 

overall health status and allow for comparisons with other populations and disease 

conditions. The disease-specific component of the HQLQ addresses aspects of health 

particularly relevant to hepatitis, such as hepatitis-related health distress, positive well-

being, functional limitations associated with hepatitis, cognitive function, health 

perceptions, and overall quality of life. The HQLQ instrument has been validated for use 

in patients with CHD (103). 

10.1.2 Data collection 

10.1.2.1 EQ-5D-3L 

EQ-5D-3L was administered at baseline and Weeks 24, 40, 48, 72, 96, 144 and follow-up 

Weeks 48 (Week 192) and 96 (Week 240) for the bulevirtide 2 mg arm (35). For the BSC 

arm, EQ-5D-3L was administered at baseline and Weeks 24, 40 and, 48 (35). In Table 32, 

the missingness is presented for each arm.  
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Abbreviations: EQ-5D-5L = EuroQol 5-dimension, 5-level; HRQoL = health-related quality of life; N/A = not 

applicable; NR = not reported 

Sources: (104) 

Figure 19  EQ-5D-5L index scores (mapped from EQ-5D-3L and valued with the DK value set) 

mean change from baseline 

 

 

Mean change from baseline was calculated by subtracting the EQ-5D-5L index score (mapped from EQ-5D-3L to 
EQ-5D-5L and valued using the Danish value set for 5L) for each timepoint from the baseline value. 

Sources: (35) 

 

10.1.3.2 EQ-VAS scores 

EQ-VAS scores were comparable at baseline. From baseline and onwards, the data 

showed a similar pattern as observed with the EQ-5D index scores with increases 

observed in both arms, numerically favouring the intervention as shown in Table 42 and 

in Figure 20. EQ-VAS score remained stable after planned treatment discontinuation 

after W144 in the bulevirtide arm, albeit with lower data availability. Beyond week 48, 

the HRQoL results are not shown, and patients in the BSC transitioned to bulevirtide 

treatment. 

 

Week 48 47 0.91 (0.01) 50 0.88 (0.02) 0.03 (-0.01 - 0.07); p-value = 0.180 

Week 72 46 0.93 (0.01) N/A N/A N/A 

Week 96 47 0.93 (0.02) N/A N/A N/A 

Week 144  45 0.94 (0.02) N/A N/A N/A 
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  N Mean (SE) N Mean 
(SE) 

Difference (95% CI) p-value 

Baseline 49 45.92 (1.45) 51 45.49 
(1.41) 

0.43 (-3.59 - 4.45); p-
value = 0.832 

Week 24 48 49.93 (1.10) 46 46.29 
(1.52) 

3.64 (-0.10 - 7.38); p-
value = 0.056 

Week 40 44 48.88 (1.31) 47 46.87 
(1.55) 

2.01 (-2.02 - 6.04); p-
value = 0.324 

Week 48 47 49.89 (1.16) 49 46.87 
(1.36) 

3.02 (-0.53 - 6.57); p-
value = 0.094 

Week 72 46 51.57 (1.12) N/A N/A N/A 

Week 96 46 51.71 (1.23) N/A N/A N/A 

Week 144 45 52.6 (1.31) N/A N/A N/A 

Abbreviations: E FSS = Fatigue Severity Scale; HRQoL = health-related quality of life; N/A = not applicable 

Sources: (Gilead Sciences Inc. 2025a) 

 

Figure 23 HQLQ Mental Component Summary score change from baseline 

 

Least squares (LS) means and 95% confidence intervals (CI) were from a MMRM model for change from 

baseline with treatment, visit, region, presence of cirrhosis, and treatment by visit interaction as fixed effects, 

and the baseline value as a covariate. Restricted maximum likelihoods (REML) was used to fit the model. 

Observed case (OC): missing values remain missing. 

Sources: (Gilead Sciences Inc. 2025a) 











 

 

99 
 

  N Mean (SE) N Mean 
(SE) 

Difference (95% CI) p-value 

Baseline 49 56 (3.74) 51 52 
(4.20) 

4.00 (-7.17 - 15.17); p-
value = 0.479 

Week 24 48 74 (3.15) 47 63 
(4.42) 

11.00 (0.21 - 21.79); p-
value = 0.046 

Week 40 44 77 (3.27) 47 63 
(4.59) 

14.00 (2.78 - 25.22); p-
value = 0.015 

Week 48 48 77 (3.12) 49 65 
(3.83) 

12.00 (2.19 - 21.81); p-
value = 0.017 

Week 72 45 81 (3.25) N/A N/A N/A 

Week 96 46 82 (3.17) N/A N/A N/A 

Week 144 43 83 (3.37) N/A N/A N/A  

Abbreviations: E FSS = Fatigue Severity Scale; HRQoL = health-related quality of life; N/A = not applicable 

Sources: (Gilead Sciences Inc. 2025a) 

 

Figure 27 HQLQ Hepatitis-Specific Health Distress score change from baseline 

Least squares (LS) means and 95% confidence intervals (CI) were from a MMRM model for change from 

baseline with treatment, visit, region, presence of cirrhosis, and treatment by visit interaction as fixed effects, 

and the baseline value as a covariate. Restricted maximum likelihoods (REML) was used to fit the model. 

Observed case (OC): missing values remain missing. 

Sources: (Gilead Sciences Inc. 2025a) 
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a 95% CIs calculated using the variance-covariance matrix of MMRM parameter estimates, assuming asymptotic 
normality 

Abbreviations: CC = compensated cirrhosis; DCC = decompensated cirrhosis; DK = Denmark; EQ-5D-5L = 
EuroQol 5-dimension, 5-level; EQ-5D-3L = EuroQol 5-dimension, 3-level; F1-4 = fibrosis stage 1-4; HCC = 
hepatocellular carcinoma; HSUV = health state utility value; LT = liver transplant; PLT = post-liver transplant. 

Sources: (104) 

10.3 Health state utility values measured in other trials than the 

clinical trials forming the basis for relative efficacy  

10.3.1 Study design  

10.3.1.1 HSUV 

Utility values for the severe liver disease health states were sourced from the 

publications identified via SLR by Kaushik et al. (71). For this submission the two studies 

by Scalone et al. (72)and Björnsson et al. (73)have been used. These two publications 

were chosen based on their use of EQ-5D-3L with UK tariff and based on their coverage 

of the different health states and sample size.  

10.3.1.2 Disutilities 

Adverse events included in the health economic model were based on the observed 

incidence in the MYR301 trial. Disutilities were applied as a one-time disutility at the 

start of treatment, i.e. applied in the first cycle in the model. To best represent the 

Danish population values for the adverse events were sourced from Hvidberg et al. (75), 

a compilation of EQ-5D-3L Health-Related Quality-of-Life scores for chronic conditions 

and health risks. While being 3L and not 5L this was determined to be the most 

appropriate source among the available options, being country specific. 

F2 0.853 (0.824 - 0.883) 
 

 

 

F3 0.881 (0.828 - 0.934) 

F4 (CC) 0.840 (0.734 - 0.945) 

Responders 

F0 0.959 (0.906 - 1) EQ-5D-3L 

mapped to 

5L 

 

DK 

 

Predicted values using the 

MMRM model for week 48 

covariates 

 

F1 0.912 (0.859 - 0.964) 

F2 0.894 (0.842 - 0.947) 

F3 0.922 (0.851 - 0.993) 

F4 (CC) 0.881 (0.772 - 0.989) 
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10.3.2 Data collection 

10.3.2.1 HSUV 

The SLR of Kaushik et al. identified a total of 24 studies meeting the inclusion criteria for 

the meta-analysis defined in the study (71). The SLR found no studies reporting utility 

values for hepatitis D and therefore utility values for hepatitis B and hepatitis C have 

been used as proxies for hepatitis D.  

For this submission two studies were chosen based on them reporting EQ-5D-3L utilities 

using the UK tariff and based on that these studies had the largest sample size. 

The majority of the severe liver disease health states was covered by Scalone et al. (HCC 

and PLT) (72). The health state DCC was sourced from Björnsson et al. (73). 

The LT health state was sourced by scaling the PLT utility value from Scalone et al. with 

the relationship for PLT year 1 and PLT year 2 from the hepatitis B any instrument meta-

analysis presented in table 3 in Kaushik et al. (LT = PLT * (0.57/0.67)) (71). 

The above UK tariff EQ-5D-3L health state utilities were mapped to Danish tariff EQ-5D-

5L utilities using the algorithm described by Torkilseng et al. (76). The algorithm was 

developed using patient-level data from 11 oncology trials and validated on an external 

dataset consisting of three clinical trials with the largest absolute prediction error of 

0.020 for the best fitting model. Earlier research on comparable methods suggest that 

such algorithms are robust regardless of disease area of the source data, and the disease 

area in which they are applied (111). 

The best fitting model, an ordinary least squares regression model, was selected based 

on Akaike Information Criteria resulting in the following mapping algorithm between EQ-

5D-3L utility UK tariff values to Danish tariff EQ-5D-5L values:  

𝑚𝑒𝑎𝑛 𝐷𝑎𝑛𝑖𝑠ℎ 𝐸𝑄_5𝐷_5𝐿 = 0.231 + 0.773 ∗ 𝑚𝑒𝑎𝑛 𝑈𝐾 𝐸𝑄_5𝐷_3𝐿 

10.3.2.2 Disutilities 

Hvidberg et al. (75) combined 55,616 respondents from 3 national health survey samples 
which were pooled and combined with 7 national registers containing patient-level 
information on diagnoses, health care activity, and socio-demographics. EQ-5D-3L data 
were converted to utility scores using the Danish EQ-5D-3L value set to estimate the 
mean utility for each chronic disease population. Adjusted limited dependent variable 
mixture models were estimated and used to provide a regression-based catalogue of 
utilities and disutilities.  
 
The adverse events in the health economic model were matched based on ICD-10 code 
to the most appropriate item within the catalogue. 
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07MA98 

MDC07 1-

dagsgruppe, pat. 

mindst 7 år 

Inpatient visit 

(DCC) 

Every 6 months  41 017.00 Diagnosekode: 

(DB180) Kronisk 

viral hepatitis B 

med Delta agens 

Varighed: ≥12 

hours 

07MA05 

Kronisk 

leversygdom uden 

komplikationer 

Unit cost: DRG 

2026 

Frequency:  

Lidgren et al. (82) 

Outpatient 

visit (HCC) 

Every 3 months 2001.00  Diagnosekode: 

(DB180) Kronisk 

viral hepatitis B 

med Delta agens 

Varighed: <12 

hours 

07MA98 

MDC07 1-

dagsgruppe, pat. 

mindst 7 år 

Unit cost: DRG 

2026 

Frequency:  

Lidgren et al. (82) 

Inpatient visit 

(HCC) 

Every 4 months 47 233.00 Diagnosekode: 

(DC220)  

Hepatocellulært 

karcinom  

Varighed: ≥12 

hours 

07MA08 

Ondartede 

sygdomme i lever, 

galdeveje og 

bugspytkirtel, pat. 

mindst 18 år 

Unit cost: DRG 

2026 

Frequency:  

Lidgren et al. (82) 

Outpatient 

visit (PLT) 

Every 3 months 2001.00 Diagnosekode: 

(DB180) Kronisk 

viral hepatitis B 

med Delta agens 

Varighed: <12 

hours 

Unit cost: DRG 

2026 

Frequency: 

Nguyen et al. 

(113) 
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Subsequent treatment 

costs 

0 0 0 

Patient costs 67 734 68 816 -1 081 

Palliative care costs 0 0 0 

Total costs 4 287 826 309 585 3 978 241 

Life years gained (F0) 1.89 0.07 1.83 

Life years gained (F1) 2.24 0.08 2.16 

Life years gained (F2) 5.31 2.78 2.53 

Life years gained (F3) 2.20 2.55 -0.35 

Life years gained (F4) 2.08 2.97 -0.89 

Life years gained (DCC) 0.52 0.92 -0.40 

Life years gained (HCC) 0.27 0.40 -0.13 

Life years gained (LT) 0.01 0.01 0.00 

Life years gained (PLT) 0.11 0.18 -0.07 

Total life years 14.62 9.95 4.67 

QALYs (F0) 1.73 0.06 1.67 

QALYs (F1) 1.97 0.07 1.90 

QALYs (F2) 4.60 2.36 2.23 

QALYs (F3) 1.94 2.22 -0.28 

QALYs (F4) 1.75 2.47 -0.72 

QALYs (DCC) 0.38 0.67 -0.29 

QALYs (HCC) 0.22 0.32 -0.10 

QALYs (LT) 0.00 0.01 0.00 

QALYs (PLT) 0.09 0.14 -0.06 

QALYs (adverse 

reactions) 

-0.00 -0.00 -0.00 

Total QALYs 12.68 8.31 4.36  
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Abbreviations: BSC = best supportive care; DCC = decompensated cirrhosis; F0-4 = fibrosis stage 0-4; HCC = 
hepatocellular carcinoma; ICER = inctremental cost-effectiveness ratio; LT = liver transplant; PLT = post-liver 
transplant; QALY = quality-adjusted life year 

12.2 Sensitivity analyses 

12.2.1 Deterministic sensitivity analyses 

The 20 parameters with the greatest influence on the results are shown in Figure 20. 

Most influential is Hepcludex adherence. Second most is the response of the composite 

endpoint at week 96 among patients on Hepcludex treatment. The third most influential 

parameter is the modelled health state utility in F2 for responders. 

Figure 28 Deterministic sensitivity analyses 

 

Abbreviations: DKK = Danish krona; ICER = incremental cost-effectiveness ratio; QALY = quality-adjusted life 

year 

Table 48 displays the one-way sensitivity analyses performed. The ICER remained 

relatively stable under all tested assumptions. As the benefits continue to accrue over 

time setting the discount rate to 0% decreases the ICER substantially. This is also 

reflected in the sensitivity analysis of a shorter time horizon in which the ICER increased, 

which is in line with the chronic nature of the disease which requires a lifetime horizon 

for capturing all the effects and costs. As stated, treatment should continue as long as 

there is a clinical benefit, this rule was tested with different assumptions of the stopping 

rules implementations. Treating patients beyond where the treatment provides a clinical 

benefit result in a higher ICER and highlights the importance of properly implemented 

stopping rules for efficient use of the healthcare budget. 

Incremental costs per life year gained 852 495 

Incremental cost per QALY gained (ICER) 912 105 
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7. Inclusion criteria for females: 

• Postmenopausal for at least 2 years, or 

• Surgically sterile (total hysterectomy or bilateral 

oophorectomy, bilateral tubal ligation, staples, or 

another type of sterilization), or 

• Abstinence from heterosexual intercourse 

throughout the study, or 

• Willingness to use highly effective contraception 

(double barrier method or barrier contraception 

in combination with hormonal or intrauterine 

contraceptive) throughout the study and for 3 

months after the last dose of the study 

medication for individuals discontinued during 

the treatment period. 

8. Individuals must agree to use a highly effective 

contraception (double barrier method or barrier 

contraception in combination with hormonal or 

intrauterine contraceptive used by female partners) 

and not to donate sperm throughout the study and for 

3 months after the last dose of the study medication 

for individuals discontinued during the treatment 

period. 

Main exclusion criteria 1. Child-Pugh hepatic insufficiency score over 7 points. 

Uncomplicated oesophageal varices allowed; 

Individuals with current bleeding or ligation, or history 

of bleeding or ligation within the last 2 years are 

excluded. 

2. Hepatitis C virus (HCV) or uncontrolled human 

immunodeficiency virus (HIV) coinfection. Individuals 

with HCV antibodies can be enrolled, if screening HCV 

RNA test is negative. Individuals with HIV infection can 

be enrolled if cluster of differentiation (CD4+) cell 

counts are >500/mL and HIV RNA is below limit of 

detection for at least 12 months. 

3. Creatinine clearance < 60 mL/min as estimated using 

Cockcroft-Gault formula. 

4. Total bilirubin ≥ 34.2 µmol/L. (Individuals with higher 

total bilirubin values may be included after the 

consultation with the Study Medical Monitor, if such 

elevation can be clearly attributed to Gilbert's 

syndrome associated with low-grade 

hyperbilirubinemia.) 

5. Evidence of an active or suspected malignancy or a 

history of malignancy, or an untreated pre-malignancy 

disorder within the last 5 years (with the exception of 

successfully treated carcinoma of the cervix in situ and 

successfully treated basal cell carcinoma and 

squamous cell carcinoma not less than 1 year prior to 

screening [and no more than 3 excised skin cancer 
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within the last 5 years prior to screening]) or history of 

hepatic carcinoma. 

6. Systemic connective tissue disorders. 

7. New York Heart Association (NYHA) class III-IV 

congestive heart failure. 

8. Individuals with uncontrolled arterial hypertension: 

systolic blood pressure > 150 mm Hg and/ or diastolic 

blood pressure > 100 mm Hg at Screening. 

9. Previous or unstable concurrent diseases or conditions 

that prevent individual's enrolment into the study. 

10. Individuals with mental disorders or social 

circumstances that preclude them from following 

protocol requirements. 

11. Current or previous (within last 2 years) 

decompensated liver disease, including coagulopathy, 

hepatic encephalopathy and oesophageal varices 

haemorrhage. 

12. One or more additional known primary or secondary 

causes of liver disease, other than hepatitis B (e.g., 

alcoholism, autoimmune hepatitis, malignancy with 

hepatic involvement, hemochromatosis, alpha-1 

antitrypsin deficiency, Wilson's Disease, other 

congenital or metabolic conditions affecting the liver, 

congestive heart failure or other severe 

cardiopulmonary disease, etc.). Gilbert's syndrome, a 

benign disorder associated with low-grade 

hyperbilirubinemia, will not exclude individuals from 

participation in this trial. Autoimmune hepatitis 

stigmata attributed to HDV infection in the opinion of 

the investigator are allowed. 

13. White blood cells (WBC) count < 3000 cells/mm^3 

(<1500 if African individuals). 

14. Neutrophil count < 1500 cells/mm^3 (<1000 if African 

individuals). 

15. Platelet count < 60,000 cells/mm^3. 

16. Use of prohibited psychotropic agents at Screening. 

17. Use of interferons within 6 months before Screening. 

18. History of solid organ transplantation. 

19. Current alcohol abuse or alcohol abuse within 6 

months prior to enrolment in this study; past or 

current drug addict. 

20. History of disease requiring regular use of systemic 

glucocorticosteroids (inhalative glucocorticosteroids 

are allowed) or other immunosuppressants. 

21. Pregnant or breast-feeding females. 
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22. Participation in another clinical study with 

investigational drugs within 30 days prior to 

randomization. 

23. Receipt of bulevirtide previously, e.g. in clinical trials. 

24. Inability to follow protocol requirements and undergo 

all protocol procedures. NOTE: Individuals with 

medical contraindication for liver biopsy are allowed 

to participate in this study. Such individuals will 

exempt from liver biopsy requirements in this study. 

Intervention Patients received 1 dose of either bulevirtide 2 mg (n=49) or 10 

mg (n=50) once daily (every 24 hours ± 4 hours) by 

subcutaneous injection as monotherapy or in co-administration 

with a NA for treatment of underlying HBV infection. 

Comparator(s) After an observational period of 48 weeks (BSC), patients in the 

delayed treatment arm received bulevirtide 10 mg (n=51) once 

daily (every 24 hours ± 4 hours) by subcutaneous injection for 

96 weeks and were followed for up to 96 weeks. 

Follow-up time  After EOT (Week 144), patients entered a 96-weeks follow-up 

period. In total, 57.3% of patients completed the study at Week 

240. 

Is the study used in the health 

economic model? 

Yes 

Primary, secondary and 

exploratory endpoints 

The primary efficacy endpoint was the proportion of 

participants achieving combined response at Week 48, defined 

as the fulfilment of undetectable (< lower limit of quantitation 

[LLOQ], target not detected) HDV RNA or decreased by ≥ 2 

log10 IU/mL from baseline and alanine aminotransferase (ALT) 

normalisation. 

Secondary endpoints are listed below: 

• The proportion of participants with undetectable 

HDV RNA at Week 48 

• The proportion of participants with ALT normalisation 

at Week 48 

• The proportion of participants with undetectable 

HDV RNA 24 weeks after scheduled end of treatment 

(sustained virologic response at follow-up Week 24) 

• The proportion of participants with undetectable 

HDV RNA 48 weeks after scheduled end of treatment 

(sustained virologic response at follow-up Week 48) 

• Change from baseline in liver stiffness as measured 

by elastography at Weeks 48, 96, 144, 192, and 240 

• The proportion of participants with HDV RNA 

decrease by ≥ 2 log10 IU/mL or undetectable HDV 

RNA at Week 48 
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Exploratory endpoints are listed below: 

• The proportion of participants with a change from 

baseline in necroinflammation as assessed at liver 

biopsies (for available appropriate biopsy specimens) 

• The proportion of participants with a change from 

baseline in fibrosis as assessed at liver biopsies (for 

available appropriate biopsy specimens) 

• The proportion of participants with combined 

response at all postbaseline assessments of HDV RNA 

and ALT 

• The proportion of participants with HDV RNA 

decrease by ≥ 2 log10 IU/mL from baseline at all 

postbaseline assessments 

• The proportion of participants with undetectable 

HDV RNA at all postbaseline assessments 

• Change from baseline in HDV RNA at all postbaseline 

assessments 

• The proportion of participants with ALT normalisation 

at all postbaseline assessments 

• Change from baseline in ALT at all postbaseline 

assessments 

• Change from baseline in serum alpha-2-

macroglobulin (fibrosis marker) at all postbaseline 

assessments 

• The proportion of participants with hepatitis B 

surface antigen (HBsAg) response (HBsAg decrease by 

≥ 1 log10 IU/mL) at all postbaseline assessments 

• The proportion of participants with HBsAg loss 

without seroconversion at all postbaseline 

assessments 

• The proportion of participants with HBsAg loss with 

seroconversion (presence of anti-HBsAg) at all 

postbaseline assessments 

• Change from baseline in HBsAg at all postbaseline 

assessments 

• Change from baseline in HBV DNA at all postbaseline 

assessments 

• Incidence of liver-related clinical events at all 

postbaseline assessments 

• Number of liver-related hospitalizations and duration 

of each hospitalization at all postbaseline 

assessments 

• Appearance and concentration of anti-BLV antibodies 
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• Resistance testing (HBV sequencing genotypic assay 

[sequencing analysis] with focus on the HBV 

envelope, phenotypic resistance assay, and HDV 

sequencing genotypic assay [sequencing analysis]) 

• Other parameters in liver biopsy samples 

• Hepatitis B e antigen (HBeAg) and hepatitis B e 

antibody (HBeAb) status at all postbaseline 

assessments (for participants with positive HBeAg at 

screening) 

Method of analysis All analyses were either performed on the Full Analysis Set 

(FAS), the Per Protocol (PP) Analysis Set or the Safety 

Population. 

The primary endpoint was based on the FAS. Two 2-sided 

Fisher tests at an overall significance level of 0.05 were 

performed. Participants with missing assessment at 48 weeks 

in the primary endpoint were handled as non-responders 

unless it is related to COVID-19 in which case missing values 

were imputed using the last observation carried forward (LOCF) 

approach. In terms of a hierarchical testing procedure the 

second null hypothesis was not rejected if the first null 

hypothesis could not be rejected. Confidence intervals (CIs) 

with confidence probability adjusted to the respective 

significance levels using exact unconditional confidence limits 

based on the score statistic were presented for the rate 

differences. Clopper-Pearson 95% CIs were calculated for the 

single rates. 

To determine the proportion of participants with undetectable 

HDV RNA at Week 48, a 2-sided Fisher test was performed. CIs 

with confidence probability adjusted to the respective 

significance levels using exact unconditional confidence limits 

based on the score statistic were presented for the rate 

differences. Clopper-Pearson 95%-CIs were calculated for the 

single rates. Participants with missing assessment at 48 weeks 

in undetectable HDV RNA were handled in the same way as the 

primary endpoint described above. 

All other efficacy data was analysed descriptively. Rates of 

participants with ALT normalisation at Week 48 and 

undetectable HDV RNA 24 and 48 weeks after scheduled end of 

treatment were analysed analogously to the primary endpoint 

in the framework of explorative analysis without adjusting for 

multiple testing. Participants with missing assessment at 48 

weeks in the other secondary endpoints or exploratory 

endpoints were handled as non-responder, regardless the 

reason for the absence. Change from baseline in liver stiffness 

as measured by elastography was analysed in a mixed-effects 

model for repeated measures model with fixed-effect factors 

treatment, region, presence of cirrhosis, visit and treatment-

by-visit interaction and the baseline values as covariable. CIs 

were based on estimated means (least square means) and 

corresponding t-statistics. Restricted maximum likelihood was 
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Abbreviations: ADA = anti-drug-antibody; ALT = alanine aminotransferase; BSC = best supportive care; CI = 
confidence interval; HBeAb = hepatitis B e antibody; FAS = Full Analysis Set; HBeAg = hepatitis B e antigen; 

HBsAg = hepatitis B surface antigen; HBV = hepatitis B virus; HCV = hepatitis C virus; HDV = hepatitis delta virus; 
HIV = human immunodeficiency virus; LLOQ = lower limit of quantitation; LOCF = last observation carried 
forward; NA = nucleoside/nucleotide analogue; NYHA = New York Heart Association; PCR = polymerase chain 

reaction; PP = Per Protocol; RNA = ribonucelic acid; ULN  = upper limit of normal; WBC = white blood cell 

Source: (35, 54, 55) 

 

 

 

 

 

 

employed to fit the model for primary analysis. Within 

participant variation was modelled as random effect with 

unstructured covariance structure. The Kenward-Roger 

approximation was used to estimate the denominator degrees 

of freedom. If the model still failed to converge, the model was 

fit using covariance matrices of the following order specified by 

a decreasing number of covariance parameters until 

convergence was met: heterogeneous Toeplitz, heterogeneous 

autoregressive, Toeplitz, and autoregressive. 

Subgroup analyses Subgroup analyses were pre-specified and included 1) Subjects 

with or without cirrhosis, 2) anti-drug-antibodies (ADA) positive 

or negative subjects, 3) subjects who were HBeAg positive or 

negative at screening and 4) subject who did or did not receive 

concomitant HBV medication (NA). Analyses were performed 

as described in ‘’Method of analyses’’, depending on the 

investigated endpoint. 

Other relevant information None. 





 

 

133 
 

score statistic were presented 

for the rate differences. 

Undetectabl

e HDV RNA 

at Week 48 

after 

scheduled 

EOT, n (%; 

95% CI) 

Bulevirtide 2 

mg 

49 8 (16.3; 7.3, 

29.7) 

NA NA NA NA NA NA Comparison based on Fisher’s 

exact test. Exact unconditional 

confidence intervals based on 

scores for the proportion 

differences are presented, with 

corresponding confidence 

levels of 95%. 

Gilead 

Sciences 

Inc. (35), 

Gilead 

Sciences 

Inc. (54) 

BSC 51 NA 

Alanine 

aminotransf

erase 

normalisatio

n at Week 

48, n (%; 

95% CI) 

Bulevirtide 2 

mg 

49 25 (51;36.3, 

65.6) 

19 (39.3%) 20, 55.8 < 0.0001 NR NR NR Comparison based on Fisher’s 

exact test. Exact unconditional 

confidence intervals based on 

scores for the proportion 

differences are presented, with 

corresponding confidence 

levels of 95%. 

Gilead 

Sciences 

Inc. (35), 

Gilead 

Sciences 

Inc. (54), 

(69) 

BSC 51 6 (11.8%; 4.4, 

23.9) 

Change from 

baseline in 

liver 

stiffness at 

Weeks 48, 

96, 144, 192, 

and 240, kPa 

Bulevirtide 2 

mg 

49 Week 48: -

3.06 (-4.67, -

1.45) 

Week 96: -

4.31 (−5.54, 

−3.08) 

Week 144: -

5.24 (−6.85, 

−3.63) 

-3.93 -6.23, -1.63 0.0009 NR NR NR Analysed in a mixed-effects 

model for repeated measures 

model with fixed-effect 

factors. CIs were based on 

least square means and 

corresponding t-statistics. 

Gilead 

Sciences 

Inc. (35), 

Gilead 

Sciences 

Inc. (54) 
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Week 192: -

3.74 (−5.28, 

−2.20) 

Week 240: -

1.2 (−3.71, 

1.31) 

BSC 51 Week 48: 0.87 

(-0.79, 2.53) 

Virologic 

response, n 

(%; 95% CI) 

Bulevirtide 2 

mg 

49 36 (73.5; 58.9, 

85.1) 

34 (69.5%) 54.1, 81.9 < 0.0001 NR NR NR A 2-sided Fisher test was 

performed. CIs with confidence 

probability adjusted to the 

respective significance levels 

using exact unconditional 

confidence limits based on the 

score statistic were presented 

for the rate differences. 

Gilead 

Sciences 

Inc. (35), 

Gilead 

Sciences 

Inc. (54), 

(69) 

BSC 51 2 (4; 0.5, 13.5) 

Change 

From 

baseline in 

HBsAg levels 

at Week 48, 

Week 144 

and Week 

240, log10 

IU/mL (SD) 

Bulevirtide 2 

mg 

49 Week 48: 0.09 

(0.202) 

Week 144: -

0.36 (0.596) 

Week 240: -

0.54 (0.962) 

NR NR NR NR NR NR N/A Gilead 

Sciences 

Inc. (35), 

Gilead 

Sciences 

Inc. (54) 

BSC 51 Week 48: 0.01 

(0.38) 



 

 

135 
 

Change in 

fibrosis from 

baseline to 

Week 48 

(METAVIR 

fibrosis 

stage), n (%) 

Bulevirtide 2 

mg 

24 Improving: 12 

(50) 

No change: 7 

(29.2) 

Worsening: 5 

(20.8) 

NR NR NR NR NR NR N/A Gilead 

Sciences 

Inc. (35), 

Gilead 

Sciences 

Inc. (54) 

BSC 27 Improving: 8 

(29.6) 

No change: 9 

(33.3%) 

Worsening: 10 

(37) 

Abbreviations: BSC = best supportive care; CI = confidence interval; EOT = end of treatment; HBsAg = hepatitis B surface antigen; HDV = hepatitis delta virus; kPa = kilopascal; N/A = not applicable; NR = not reported; SD = 
standard deviation 

a The comparison between the bulevirtide 2 mg arm and the BSC arm was not included in formal testing.  

Sources: (35, 54, 69) 
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Male 26 (51.0%) 30 (61.2%) 

Female 25 (49.0%) 19 (38.8%) 

Race, n (%)   

Asian 11 (21.6%) 8 (16.3%) 

Black or African American 0 0 

White 40 (78.4%) 41 (83.7%) 

Body mass index (kg/m2)   

N 51 49 

Mean (SD) 25.26 (3.863) 24.40 (3.086) 

Median 25.14 24.22 

Q1, Q3 22.36, 27.90 22.37, 26.67 

Min, max 18.48, 34.78 19.47, 31.35 

Body mass index category, n (%)   

< 30 kg/m2 46 (90.2%) 48 (98.0%) 

≥ 30 kg/m2 5 (9.8%) 1 (2.0%) 

Abbreviations: BSC = best supportive care; Q1/Q3 = first/third quartile; SD = standard deviation 

a From Week 48 through the end of treatment, participants received bulevirtide 10 mg. 

Baseline value was the last available value collected on or prior to the first dose of bulevirtide and the last available value 
collected prior to or at randomization for the BSC arm. 

Source: (35) 

Table 54 presents a summary of the baseline disease characteristics. Baseline disease 

characteristics were generally similar among the study arms. Overall, almost half of the 

participants (46.9%) in the bulevirtide 2 mg arm had cirrhosis at the time of original baseline (at 

randomization), and all these participants were Child-Pugh Class A; 69.6% and 79.2% in the 

bulevirtide arm and BSC arm, respectively, had a score of 5 and 30.4% and 20.8% had a score of 

6, respectively. The mean (standard deviation [SD]) HDV RNA in the bulevirtide arm was 5.1 

(1.194) log10 IU/mL and 5.08 (1.358) log10 IU/mL in the BSC arm, and the mean (SD) ALT at 

baseline in the bulevirtide arm was 108 (62.5) U/L and 102 (61.9) U/L in the BSC arm. All patients 

had HDV genotype HDV-1. At baseline, 91.8% of participants in the bulevirtide arm were HBeAg 

negative, compared to 92.2% of participants in the BSC arm. At baseline, HBsAg levels were 3.67 

(0.515) log10 IU/mL in the bulevirtide arm and 3.68 (0.465) log10 IU/mL in the BSC arm, 

respectively. A total of 32 participants (65.3%) in the bulevirtide arm received concomitant oral 

anti-HBV treatment, 82 participants (54.7%) of whom had started anti-HBV treatment prior to 

baseline compared to 33 participants (64.7%) in the BSC arm (35). 
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Mean (SD) 5.08 (1.358) 5.10 

(1.194) 

HBeAg status   

Positive 4 (7.8%) 4 (8.2%) 

Negative 47 (92.2%) 45 (91.8%) 

Baseline HBsAg (log10 IU/mL)   

N 51 47 

Mean (SD) 3.68 (0.465) 3.67 

(0.515) 

Baseline ALT (U/L)   

Mean (SD) 102 (61.9) 108 (62.5) 

Baseline total bile salts (µmol/L) 

N 51 48 

Mean (SD) 15.8 (11.94) 16.6 

(14.06) 

Baseline creatinine clearance category   

≥ 60 to < 90 mL/min 10 (19.6%) 9 (18.4%) 

≥ 90 mL/min 41 (80.4%) 40 (81.6%) 

Baseline liver stiffness (kPa)   

Mean (SD) 15.3 (8.95) 14.0 (8.19) 

Baseline liver stiffness category 

< 12 kPa 26 (51.0%) 24 (49.0%) 

12-20 kPa 15 (29.4%) 16 (32.7%) 

> 20 kPa 10 (19.6%) 9 (18.4%) 

Concomitant oral anti-HBV medication 

No 18 (35.3%) 17 (34.7%) 

Yes 33 (64.7%) 32 (65%) 

Abbreviations: BSC = best supportive care; ALT = alanine aminotransferase; DT = delayed treatment; HBeAg = hepatitis B e 

antigen; HBsAg = hepatitis B surface antigen; HBV = hepatitis B virus; HDV = hepatitis delta virus; kPa = kilopascals; LLOQ = 
lower limit of quantitation 

a From Week 48 through the end of treatment, participants received BLV 10 mg. 

b Child-Pugh score and class are presented for participants with cirrhosis only, with percentages based on the number of 
participants with cirrhosis with available Child-Pugh scores at baseline. 

c HBV genotyping was performed at the first occasion of positive HBV DNA result, which could be postbaseline. 
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Responder, n (%) - 22 (44.9%) 

95% CI - 30.7% to 59.8% 

Week 96   

Responder, n (%) - 27 (55.1%) 

95% CI - 40.2% to 69.3% 

Week 144   

Responder, n (%) - 28 (57.1%) 

95% CI - 42.2% to 71.2% 

Week 168 (follow-up Week 24)   

Responder, n (%) - 11 (22.4%) 

95% CI - 11.8% to 36.6% 

Week 192 (follow-up Week 48)   

Responder, n (%) - 11 (22.4%) 

95% CI - 11.8% to 36.6% 

Week 240 (follow-up Week 96)   

Responder, n (%) - 12 (24.5%) 

95% CI - 13.3% to 38.9% 

Abbreviations: BSC = best supportive care; CI = confidence interval; diff = difference 

Combined response: undetectable HDV RNA (< LLOQ, target not detected) or HDV RNA decreased ≥ 2 log10 IU/mL from 

baseline combined with ALT normalisation. 

a From Week 48 through the end of treatment, participants received bulevirtide 10 mg. 

Baseline value was the last available value collected on or prior to the first dose of bulevirtide for the BLV 2 mg group, and 

the last available value collected prior to or at randomization for the BSC group. 

The 95% CI for each group was based on the Clopper-Pearson exact method. The 99% and 96% exact unconditional CI 
based on the score statistic was presented for response rate difference at Week 24 and Week 48 respectively. 

Source: (35, 70) 
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Min, max −3.73, 1.41 −5.23, 0.02 

Change from baseline at Week 48 

N 50 48 

Mean (SD) −0.05 (1.047) −2.62 (1.415) 

Median 0.09 −2.64 

Q1, Q3 −0.70, 0.57 −3.30, −1.92 

Min, max −3.77, 2.24 −5.60, 0.35 

Change from baseline at Week 96 

N - 47 

Mean (SD) - −3.17 (1.543) 

Median - −3.33 

Q1, Q3 - −4.17, −2.39 

Min, max - −7.00, 0.36 

Change from baseline at Week 144 

N - 45 

Mean (SD) - −3.20 (1.625) 

Median - −3.26 

Q1, Q3 - −4.36, −2.16 

Min, max - −7.00, 0.17 

Change from baseline at Week 168 (follow-up Week 24) 

N - 38 

Mean (SD) - −2.13 (2.013) 

Median - −2.00 

Q1, Q3 - −3.86, −0.15 

Min, max - −5.84, 1.22 

Change from baseline at Week 192 (follow-up Week 48) 

N - 35 

Mean (SD) - −1.65 (2.176) 

Median - −1.56 
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95% CI 4.4% to 23.9% 36.3% to 65.6% 

Response rate diff vs BSC - 39.3% 

95% CI - 20.0% to 55.8% 

p-value - < 0.0001 

Week 72   

Responder, n (%) - 26 (53.1%) 

95% CI - 38.3% to 67.5% 

Week 96   

Responder, n (%) - 31 (63.3%) 

95% CI - 48.3% to 76.6% 

Week 144   

Responder, n (%) - 29 (59.2%) 

95% CI - 44.2% to 73.0% 

Week 168 (follow-up Week 24)   

Responder, n (%) - 12 (24.5%) 

95% CI - 13.3% to 38.9% 

Week 192 (follow-up Week 48)   

Responder, n (%) - 13 (26.5%) 

95% CI - 14.9% to 41.1% 

Week 240 (follow-up Week 96)   

Responder, n (%) - 12 (24.5%) 

95% CI - 13.3% to 38.9% 

Abbreviations: BSC = best supportive care; CI = confidence interval; diff = difference 

a From Week 48 through the end of treatment, participants received bulevirtide 10 mg. 

The 95% CI for each group was based on the Clopper-Pearson exact method. 

Source: (35, 69, 70) 

The mean (SD) ALT levels declined rapidly (greatest declines within the first 24 weeks of 

bulevirtide initiation) and then were generally maintained over the 144-week on-treatment 

period for the bulevirtide 2 mg. Mean (SD) changes from baseline are summarized in Table 59. In 

the posttreatment period, mean ALT levels increased in the posttreatment period for the 

bulevirtide 2 mg arm compared with the on-treatment period (35). 
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Week 168 (follow-up Week 24)   

Responder, n (%) - 19 (38.8%) 

95% CI - 25.2% to 53.8% 

Week 192 (follow-up Week 48)   

Responder, n (%) - 14 (28.6%) 

95% CI - 16.6% to 43.3% 

Week 240 (follow-up Week 96)   

Responder, n (%) - 16 (32.7%) 

95% CI - 19.9% to 47.5% 

Abbreviations: BSC = best supportive care; CI = confidence interval; diff = difference 

a From Week 48 through the end of treatment, participants received bulevirtide 10 mg. 

The 95% CI for each group was based on the Clopper-Pearson exact method. 

Source: (35, 69, 70) 

Figure 23 presents the distribution of virologic response category (as defined as HDV RNA decline 

by log10 changes from baseline) for the bulevirtide 2 mg arm at Weeks 24, 48, 96, and 144. The 

majority of participants who achieved virologic response by Week 24 remained virologic 

responders up to Week 144. The majority of those with partial response at Week 24 shifted to 

the virologic responder category by Week 144. Approximately half of those who were 

nonresponders at Week 24 became virologic responders with continued therapy; very few 

participants remained nonresponders for the entire duration of the treatment period. Overall, 

continued therapy with bulevirtide through 144 weeks resulted in continuous improvements in 

virologic response categories throughout the treatment period. Once virologic response was 

achieved it was maintained in most participants (35). 
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B.1.6 Change from baseline in liver stiffness 

The change from baseline in liver stiffness was a prespecified secondary endpoint for the Week 

48 analysis and was the only prespecified secondary efficacy endpoint evaluated at yearly 

intervals, through Week 240. Decreases in liver stiffness (measured by FibroScan) demonstrate 

an improvement in the clinical status of the participants, which can represent a decline in liver 

inflammation as well as improvement of liver fibrosis. Change from baseline in liver stiffness, for 

the FAS, is presented in Table 61. The LS means (95% CI) of change from baseline at Week 48 in 

liver stiffness using an ANCOVA model were as follows (35): 

• BSC arm: 0.87 kPa (95% CI: −0.79 to 2.53 kPa) 

• Bulevirtide 2 mg arm: −3.06 kPa (95% CI: −4.67 to −1.45 kPa) 

The difference between the bulevirtide 2 mg arm and the BSC arm in liver stiffness change from 

baseline at Week 48 was statistically significant and is presented below: 
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Mean (SD), kPa 1.78 (10.106) -0.20 (4.001) -5.70 (6.938) -0.35 (2.084) 

Median 0.70 0.20 -4.30 -0.80 

Q1, Q3 -2.10, 5.80 -1.40, 1.20 -7.40, -1.80 -2.00, 0.70 

Min, max -17.20, 33.20 -9.70, 10.30 -26.10, 5.80 -3.10, 5.60 

Change from baseline at Week 

96 

    

N - - 23 24 

Mean (SD), kPa - . -6.33 (7.821) -1.56 (2.474) 

Median . . -5.00 -1.50 

Q1, Q3 . . -9.40, -3.00 -2.55, 0.15 

Min, max - - -28.10, 12.90 -9.63, 3.10 

Change from baseline at Week 

144 

    

N - - 22 23 

Mean (SD), kPa - - -8.12 (9.136) -1.89 (2.666) 

Median - - -5.80 -1.60 

Q1, Q3 - - -10.50, -4.30 -4.00, -0.40 

Min, max - - -41.00, 6.10 -6.60, 3.60 

Change from baseline at Week 

192 (follow-up Week 48) 

    

N - - 17 18 

Mean (SD), kPa - - -7.22 (8.441) -0.06 (3.415) 

Median - - -6.40 -0.95 

Q1, Q3 - - -8.80, -2.10 -2.20, 1.10 

Min, max - - -33.00, 2.80 -4.30, 9.00 

Change from baseline at Week 

240 (follow-up Week 96) 

    

N - - 13 15 

Mean (SD), kPa - - -2.22 (13.264) -0.40 (3.983) 

Median - - -4.70 -1.00 

Q1, Q3 - - -8.40, -3.70 -3.10, 1.00 
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Min, max - - -22.10, 26.30 -5.60, 10.30 

Abbreviations: BSC = best supportive care; kPa = kilopascal; Q1/Q3 = first/third quartile; SD = standard deviation 

a From Week 48 through the end of treatment, participants received bulevirtide 10 mg. 

Baseline value was the last available value collected on or prior to the first dose of bulevirtide and the last available value 

collected prior to or at randomization for the BSC arm. 

Source: (35) 
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Example: 

HRQoL 

 −4.5 −8.97 to 

−0.03 

0.04 NA NA NA HRQoL results for the studies 

included were synthesized 

using the standardized mean 

difference (SMD). The 

estimated meta-analytical SMD 

of −0.3 (95% CI −2.99 to −0.01) 

was transformed to the scale 

of ZZZ* assuming a population 

standard deviation of 15 on 

the ZZZ* scale. 

*Fill in the name of an 

appropriate measure of 

HRQoL. 

 

Insert outcome 4          
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Number (%) of 

participants with any 

treatment-emergent 

SAEs 

1 (2.0%) 2 (4.1%) 3 (6.1%) 

Gastrointestinal 

disorders 

0 0 1 (2.0%) 

Varices oesophageal    

Hepatobiliary 

disorders 

1 (2.0%) 0 0 

Cholelithiasis 1 (2.0%) 0 0 

Infections and 

infestations 

1 (2.0%) 0 0 

COVID-19 1 (2.0%) 0 0 

Injury, poisoning and 

procedural 

complications 

0 1 (2.0%) 1 (2.0%) 

Foot fracture 0 1 (2.0%) 1 (2.0%) 

Nervous system 

disorders 

0 1 (2.0%) 1 (2.0%) 

Headache 0 1 (2.0%) 1 (2.0%) 

Hemiparesis 0 1 (2.0%) 1 (2.0%) 

Psychiatric disorders 0 1 (2.0%) 1 (2.0%) 

Depression 0 1 (2.0%) 1 (2.0%) 

Abbreviations: AE = adverse event; BSC = best supportive care; COVID-19 = coronavirus disease 2019; DT = 
delayed treatment; PT = preferred term; SAE = serious adverse event; SOC = system organ class 

a From Week 48 through the end of treatment, participants received bulevirtide 10 mg. 

Adverse events were coded according to MedDRA Version 27.1. 

For bulevirtide 2 mg, treatment-emergent events "while on treatment" began on or after the first dose of 

bulevirtide up to the last dose of bulevirtide study drug or led to premature discontinuation of bulevirtide. For 
the BSC group, included AEs began on or after the randomization date and prior to bulevirtide first dose, or up 
to early termination date if the participant discontinued the study before Week 48 visit. The AEs were allocated 

to periods based on event onset dates. Multiple adverse events reported in a participant with the same SOC 
and PT were counted only once for the SOC and PT. SOCs were presented alphabetically and PTs within SOC 
were presented in descending order for the BLV 2 mg (baseline to Week 144) frequencies. 

Source: Gilead Sciences Inc. (35) 
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Appendix F. Health-related quality 

of life 
Not applicable for this application. 
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TP - RNA+ - LT to Death 0,21 0,1893
86 

0,2313
74 

Beta 

TP - RNA+ - Post-LT to Death 0,057 0,0514
33 

0,0628
31 

Beta 

TP - Spontaneous Clearance 0,0113 0,0092
06 

0,0136
02 

Beta 

W24 Resp Efficacy - HEPCLUDEX 0,367 0,2338
87 

0,5113
5 

Beta 

W24 Subopt Resp Efficacy - HEPCLUDEX 0 0 0 Beta 

W24 Resp Efficacy - BSC 0 0 0 Beta 

W24 Subopt Resp Efficacy - BSC 0 0 0 Beta 

W48 Resp Efficacy - HEPCLUDEX 0,449 0,3064
5 

0,5959
56 

Beta 

W48 Subopt Resp Efficacy - HEPCLUDEX 0 0 0 Beta 

W48 Resp Efficacy - BSC 0,02 0,0180
49 

0,0220
48 

Beta 

W48 Subopt Resp Efficacy - BSC 0 0 0 Beta 

W72 Resp Efficacy - HEPCLUDEX 0,449 0,3064
5 

0,5959
56 

Beta 

W72 Subopt Resp Efficacy - HEPCLUDEX 0 0 0 Beta 

W96 Resp Efficacy - HEPCLUDEX 0,551 0,4155
53 

0,6827
14 

Beta 

W96 Subopt Resp Efficacy - HEPCLUDEX 0 0 0 Beta 

W120 Resp Efficacy - HEPCLUDEX 0,571 0,4354
56 

0,7013
45 

Beta 

W120 Subopt Resp Efficacy - HEPCLUDEX 0 0 0 Beta 

W144 Resp Efficacy - HEPCLUDEX 0,571 0,4354
56 

0,7013
45 

Beta 

W144 Subopt Resp Efficacy - HEPCLUDEX 0 0 0 Beta 
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W72 Resp Efficacy - BSC 0,02 0,0180
49 

0,0220
48 

Beta 

W72 Subopt Resp Efficacy - BSC 0 0 0 Beta 

W96 Resp Efficacy - BSC 0,02 0,0180
49 

0,0220
48 

Beta 

W96 Subopt Resp Efficacy - BSC 0 0 0 Beta 

Discon - HEPCLUDEX 0 0 0 Beta 

Discon - BSC 0 0 0 Beta 

HR Resp HEPCLUDEX - Fx to Fx+1 0,2202
23 

0,0628
35 

0,4745 Gamma 

HR Resp HEPCLUDEX - F0-F2 to HCC 0,3367 0,1954
34 

0,5157
61 

Gamma 

HR Resp HEPCLUDEX - F3 to HCC 0,3367 0,1954
34 

0,5157
61 

Gamma 

HR Resp HEPCLUDEX - CC (F4) to DC 0,2202
23 

0,0421
77 

0,5425 Gamma 

HR Resp HEPCLUDEX - CC (F4) to HCC 0,3367 0,1954
34 

0,5157
61 

Gamma 

HR Resp HEPCLUDEX - CC (F4) to Death 0,2645
5 

0,1342
8 

0,4382
49 

Gamma 

HR Resp HEPCLUDEX - DCC to HCC 1 0 0 Gamma 

HR Resp HEPCLUDEX - DCC to LT 1 0 0 Gamma 

HR Resp HEPCLUDEX - DCC to Death 1 0 0 Gamma 

HR Resp HEPCLUDEX - HCC to LT 1 0 0 Gamma 

HR Resp HEPCLUDEX - HCC to Death 1 0 0 Gamma 

HR Resp HEPCLUDEX - LT to Death 1 0 0 Gamma 

HR Resp HEPCLUDEX - Post-LT to Death 1 0 0 Gamma 

HR Resp HEPCLUDEX - Spontaneous Clearance 1 0 0 Gamma 
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HR Resp BSC - Fx to Fx+1 0,2202
23 

0,1987
49 

0,2427
83 

Gamma 

HR Resp BSC - F0-F2 to HCC 0,3367 0,3038
69 

0,3711
92 

Gamma 

HR Resp BSC - F3 to HCC 0,3367 0,3038
69 

0,3711
92 

Gamma 

HR Resp BSC - CC (F4) to DC 0,2202
23 

0,1987
49 

0,2427
83 

Gamma 

HR Resp BSC - CC (F4) to HCC 0,3367 0,3038
69 

0,3711
92 

Gamma 

HR Resp BSC - CC (F4) to Death 0,2645
5 

0,2387
54 

0,2916
51 

Gamma 

HR Resp BSC - DCC to HCC 1 0,9024
9 

1,1024
4 

Gamma 

HR Resp BSC - DCC to LT 1 0,9024
9 

1,1024
4 

Gamma 

HR Resp BSC - DCC to Death 1 0,9024
9 

1,1024
4 

Gamma 

HR Resp BSC - HCC to LT 1 0,9024
9 

1,1024
4 

Gamma 

HR Resp BSC - HCC to Death 1 0,9024
9 

1,1024
4 

Gamma 

HR Resp BSC - LT to Death 1 0,9024
9 

1,1024
4 

Gamma 

HR Resp BSC - Post-LT to Death 1 0,9024
9 

1,1024
4 

Gamma 

HR Resp BSC - Spontaneous Clearance 1 0,9024
9 

1,1024
4 

Gamma 

HR Subopt Resp HEPCLUDEX - Fx to Fx+1 1 0,9024
9 

1,1024
4 

Gamma 

HR Subopt Resp HEPCLUDEX - F0-F2 to HCC 1 0,9024
9 

1,1024
4 

Gamma 

HR Subopt Resp HEPCLUDEX - F3 to HCC 1 0,9024
9 

1,1024
4 

Gamma 
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HR Subopt Resp HEPCLUDEX - CC (F4) to DC 1 0,9024
9 

1,1024
4 

Gamma 

HR Subopt Resp HEPCLUDEX - CC (F4) to HCC 1 0,9024
9 

1,1024
4 

Gamma 

HR Subopt Resp HEPCLUDEX - CC (F4) to Death 1 0,9024
9 

1,1024
4 

Gamma 

HR Subopt Resp HEPCLUDEX - DCC to HCC 1 0,9024
9 

1,1024
4 

Gamma 

HR Subopt Resp HEPCLUDEX - DCC to LT 1 0,9024
9 

1,1024
4 

Gamma 

HR Subopt Resp HEPCLUDEX - DCC to Death 1 0,9024
9 

1,1024
4 

Gamma 

HR Subopt Resp HEPCLUDEX - HCC to LT 1 0,9024
9 

1,1024
4 

Gamma 

HR Subopt Resp HEPCLUDEX - HCC to Death 1 0,9024
9 

1,1024
4 

Gamma 

HR Subopt Resp HEPCLUDEX - LT to Death 1 0,9024
9 

1,1024
4 

Gamma 

HR Subopt Resp HEPCLUDEX - Post-LT to Death 1 0,9024
9 

1,1024
4 

Gamma 

HR Subopt Resp HEPCLUDEX - Spontaneous Clearance 1 0,9024
9 

1,1024
4 

Gamma 

HR Subopt Resp BSC - Fx to Fx+1 1 0,9024
9 

1,1024
4 

Gamma 

HR Subopt Resp BSC - F0-F2 to HCC 1 0,9024
9 

1,1024
4 

Gamma 

HR Subopt Resp BSC - F3 to HCC 1 0,9024
9 

1,1024
4 

Gamma 

HR Subopt Resp BSC - CC (F4) to DC 1 0,9024
9 

1,1024
4 

Gamma 

HR Subopt Resp BSC - CC (F4) to HCC 1 0,9024
9 

1,1024
4 

Gamma 

HR Subopt Resp BSC - CC (F4) to Death 1 0,9024
9 

1,1024
4 

Gamma 
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HR Subopt Resp BSC - DCC to HCC 1 0,9024
9 

1,1024
4 

Gamma 

HR Subopt Resp BSC - DCC to LT 1 0,9024
9 

1,1024
4 

Gamma 

HR Subopt Resp BSC - DCC to Death 1 0,9024
9 

1,1024
4 

Gamma 

HR Subopt Resp BSC - HCC to LT 1 0,9024
9 

1,1024
4 

Gamma 

HR Subopt Resp BSC - HCC to Death 1 0,9024
9 

1,1024
4 

Gamma 

HR Subopt Resp BSC - LT to Death 1 0,9024
9 

1,1024
4 

Gamma 

HR Subopt Resp BSC - Post-LT to Death 1 0,9024
9 

1,1024
4 

Gamma 

HR Subopt Resp BSC - Spontaneous Clearance 1 0,9024
9 

1,1024
4 

Gamma 

AE HEPCLUDEX - Neutropenia 0 0 0 Beta 

AE HEPCLUDEX - Thrombocytopenia 0,0204
08 

0,0184
17 

0,0224
98 

Beta 

AE HEPCLUDEX - Leukopenia 0 0 0 Beta 

AE BSC - Neutropenia 0,0392
16 

0,0353
88 

0,0432
29 

Beta 

AE BSC - Thrombocytopenia 0,0588 0,0530
57 

0,0648
14 

Beta 

AE BSC - Leukopenia 0,0196
08 

0,0176
95 

0,0216
16 

Beta 

FibReg - Resp - CC(F4) to F3 - HEPCLUDEX 0,3175
91 

0,2862
7 

0,3497
68 

Beta 

FibReg - Resp - F2 to F1 - HEPCLUDEX 0,0876
35 

0,0790
69 

0,0965
91 

Beta 

FibReg - SubOpt Resp - CC(F4) to F3 - HEPCLUDEX 0 0 0 Beta 

FibReg - SubOpt Resp - F2 to F1 - HEPCLUDEX 0 0 0 Beta 
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FibReg - Resp - CC(F4) to F3 - BSC 0,3175
91 

0,2862
7 

0,3497
68 

Beta 

FibReg - Resp - F2 to F1 - BSC 0,0876
35 

0,0790
69 

0,0965
91 

Beta 

FibReg - SubOpt Resp - CC(F4) to F3 - BSC 0 0 0 Beta 

FibReg - SubOpt Resp - F2 to F1 - BSC 0 0 0 Beta 

Costs 

    

HCRU - HEP - Tx Init - F0-F3 - Outpatient visits 4 3,6099
59 

4,4097
62 

Gamma 

HCRU - HEP - Tx Init - F4 - outpatient visits 4 3,6099
59 

4,4097
62 

Gamma 

HCRU - HEP - On Tx - F0-F3 - outpatient visits 6 5,4149
38 

6,6146
42 

Gamma 

HCRU - HEP - On Tx - F4 - outpatient Visits 8 7,2199
18 

8,8195
23 

Gamma 

HCRU - Off Tx / BSC - F0-F3 - outpatient Visits 2 1,8049
79 

2,2048
81 

Gamma 

HCRU - Off Tx / BSC - CC - Outpatient Visits 6 5,4149
38 

6,6146
42 

Gamma 

HEPCLUDEX - Adherence 1 0 0 Beta 

Continous management - DCC - annual outpatient 
visits 

6 5,4149
38 

6,6146
42 

Gamma 

Continous management - DCC - annual inpatient visits 2 1,8049
79 

2,2048
81 

Gamma 

Continous management - HCC - annual outpatient 
visits 

4 3,6099
59 

4,4097
62 

Gamma 

Continous management - HCC - annual inpatient visits 3 2,7074
69 

3,3073
21 

Gamma 

Continous management - PLT - annual outpatient 
visits 

4 3,6099
59 

4,4097
62 

Gamma 

Continous management - PLT - annual inpatient visits 1,33 1,2003
11 

1,4662
46 

Gamma 
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One-off costs: transplant 932526 841595
,1 

102805
4 

Gamma 

Patient time - outpatient visit - admin training 1 0,9024
9 

1,1024
4 

Gamma 

Patient time - outpatient visit - disease management 1 0,9024
9 

1,1024
4 

Gamma 

Patient time - inpatient visit (DCC) - disease 
management 

120 108,29
88 

132,29
28 

Gamma 

Patient time - inpatient visit (HCC) - disease 
management 

168 151,61
83 

185,21 Gamma 

Patient time - inpatient visit (PLT) - disease 
management 

168 151,61
83 

185,21 Gamma 

Patient time - inpatient visit (LT) - disease 
management 

168 151,61
83 

185,21 Gamma 

Two-way travels - outpatient visit - admin training 1 0,9024
9 

1,1024
4 

Gamma 

Two-way travels - outpatient visit - disease 
management 

1 0,9024
9 

1,1024
4 

Gamma 

Two-way travels - inpatient visit (DCC) - disease 
management 

1 0,9024
9 

1,1024
4 

Gamma 

Two-way travels - inpatient visit (HCC) - disease 
management 

1 0,9024
9 

1,1024
4 

Gamma 

Two-way travels - inpatient visit (PLT) - disease 
management 

1 0,9024
9 

1,1024
4 

Gamma 

Two-way travels - inpatient visit (LT) - disease 
management 

1 0,9024
9 

1,1024
4 

Gamma 

Population 

   

Patient Distribution - F0 0 0 0 Beta 

Patient Distribution - F1 0 0 0 Beta 

Patient Distribution - F2 0,489 0,4401
79 

0,5379
25 

Beta 

Patient Distribution - F3 0,104 0,0938
29 

0,1146
24 

Beta 
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HSUV 

    

Utility - Non Resp - F0 0,918 0,8702
05 

0,9556
46 

Beta 

Utility - Non Resp - F1 0,871 0,8406
66 

0,8985
92 

Beta 

Utility - Non Resp - F2 0,853 0,8223
21 

0,8812
6 

Beta 

Utility - Non Resp - F3 0,881 0,8232
01 

0,9286
86 

Beta 

Utility - Non Resp - CC (F4) 0,84 0,7215
56 

0,9302
1 

Beta 

Utility - Subopt Resp - F0 0,918 0,8702
05 

0,9556
46 

Beta 

Utility - Subopt Resp - F1 0,871 0,8406
66 

0,8985
92 

Beta 

Utility - Subopt Resp - F2 0,853 0,8223
21 

0,8812
6 

Beta 

Utility - Subopt Resp - F3 0,881 0,8232
01 

0,9286
86 

Beta 

Utility - Subopt Resp - CC (F4) 0,84 0,7215
56 

0,9302
1 

Beta 

Utility - Resp - F0 0,959 0,9007
57 

0,9921
07 

Beta 

Utility - Resp - F1 0,912 0,8529
4 

0,9570
56 

Beta 

Utility - Resp - F2 0,894 0,8361
36 

0,9405
14 

Beta 

Utility - Resp - F3 0,822 0,7457
83 

0,8871
93 

Beta 

Utility - Resp - CC (F4) 0,881 0,7532
11 

0,9658
94 

Beta 

Utility - DCC 0,5011
81 

0,4664
04 

0,5359
53 

Beta 
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Utility - HCC 0,6093
98 

0,4011
47 

0,7984
95 

Beta 

Utility - LT 0,6712
37 

0,6280
54 

0,7130
33 

Beta 

Utility - PLT 0,7485
35 

0,7089
38 

0,7861
82 

Beta 

AE Disutility - Neutropenia 0,0144 0,0129
95 

0,0158
75 

Beta 

AE Disutility - Thrombocytopenia 0,0144 0,0129
95 

0,0158
75 

Beta 

AE Disutility - Leukopenia 0,0144 0,0129
95 

0,0158
75 

Beta 

Abbreviations: AE = adverse event; BSC = best supportive care; CC = compensated cirrhosis; DCC = 
decompensated cirrhosis; F1-4 = fibrosis stage 1-4; HCC = hepatocellular carcinoma; HCRU = healthcare 
resources utilisation; HEP = Hepcludex; HR = hazard ratio; HSUV = health state utility value; LT = liver 

transplant; PLT = post-liver transplant; RNA = ribonucleic acid; TP = transition probability; W = week
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Appendix H. Literature searches 

for the clinical assessment 

H.1 Efficacy and safety of the intervention and comparator(s) 

A thorough SLR was conducted starting in October 2020 to ensure a complete and 

updated understanding of bulevirtide for clinical assessment, focusing on its efficacy and 

safety for patients according to the indication. Furthermore, multiple updated SLRs were 

performed in April 2021, December 2021, and July 2024. The process followed 

established practices and was comprised of the following core stages: definition of scope 

and agreement of search terms, implementation of searches and abstract review to 

inform included papers, and extraction and quality assessment of data. 

Relevant studies were identified by searching the key biomedical databases suggested by 

the Health technology assessment (HTA) agencies such as National Institute for Health 

and Care Excellence (NICE). The key biomedical databases include (Table 73): 

• Embase® 

• MEDLINE® 

• MEDLINE® In-Process 

• Cochrane Central Register of Controlled Trials (CENTRAL) 

• Cochrane Database of Systematic Reviews (CDSR) 

• National health service economic evaluation database (NHS EED-updated until 2014-

15) (searched using the National Institute for Health and Care Research (NIHR) 

Centre for Reviews and Dissemination (CRD) interface) 

• Health Technology Assessments (HTA) database and country-specific HTA searching 

Throughout the updates, all databases were searched from inception till July 2024 to 

retrieve the most recent evidence. Search strategies for Embase® were implemented 

using the embase.com platform, MEDLINE® using the PubMed platform, CENTRAL using 

the Wiley Online platform and NHS-EED using the CRD, University of York Online 

platform. Conference proceedings were searched via Embase or by screening the 

conference for the last three years (starting 2018 for the original SLR) to include the 

latest clinical studies, which have not yet been published in journals as full-text articles. 

Updated manual hand searches of conference proceedings were conducted to identify 

any further relevant abstracts. The relevant conferences for abstract screening included 

(Table 75): 

• American Association of Liver Diseases (AASLD) 

https://aasldpubs.onlinelibrary.wiley.com/journal/15273350  

• European Association for the study of Liver Diseases (EASL) 

https://www.journal-of-hepatology.eu/ 
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• International Liver Congress 

• European Congress for Clinical Microbiology and Infectious Diseases (ECCMID) 

https://www.escmid.org/ 

• International Society for Pharmacoeconomics and Outcomes Research (ISPOR) 

https://www.ispor.org/heor-resources/presentations-database/search 

• American Transplant Congress meeting abstracts: https://atcmeetingabstracts.com/ 

• American Society of Clinical Oncology (ASCO) American Society of Clinical Oncology - 

ASCO 

• American Society of Hematology (ASH) American Society of Hematology - 

Hematology.org 

To identify clinical studies which have taken place or are taking place, a review of the 

following clinical trial information sites was performed (Table 74): 

• Clinicaltrials.gov: http://www.clinicaltrials.gov/ 

• International Clinical Trials Registry Platform (ICTRP): https://www.who.int/ictrp/en/ 

• EU Clinical Trials Register: https://www.clinicaltrialsregister.eu/ 

• PharmNet.Bund: https://www.pharmnet-bund.de/static/en/clinical-

trials/index.html 

• German Clinical Trials Register https://www.bfarm.de/EN/BfArM/Tasks/German-

Clinical-Trials-Register/ 

• International Standard Randomised Controlled Trial Number (ISRCTN) Registry 

ISRCTN Registry 

Additionally, previous submission documentation from the following HTA bodies was 

reviewed for relevant data (Table 74): 

• National Institute for Health and Care Excellence (NICE): http://www.nice.org.uk/ 

• Scottish Medicines Consortium (SMC): http://scottishmedicines.org.uk 

• All Wales Medicines Strategy Group (AWMSG): https://www.gov.wales/all-wales-

medicines-strategy-group 

• German Institute for Quality and Efficiency in Health Care (IQWiG): 

https://www.iqwig.de/  

• Gemeinsamer Bundesausschuss (The Federal Joint Committee [G-

BA]):https://www.g-ba.de/ 

• Institute for Clinical and Economic Review (ICER): https://icer-review.org/ 

• Pharmaceutical Benefits Advisory Committee (PBAC): 

http://www.pbs.gov.au/pbs/home 

• Canadian Agency for Drugs and Technologies in Health (CADTH): 

https://www.cadth.ca/ 
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Platform 

(ICTRP) 

EU Clinical 

Trials Register 

https://www.clinicaltrials

register.eu/ 

"Hepatitis d" OR "Hep d" 

OR "Hepatitis delta" OR 

"Delta virus" OR HDV 

08.07.2024 

PharmNet.Bun

d 

https://www.pharmnet-

bund.de/static/en/clinical

-trials/index.html 

"Hepatitis d" OR "Hep d" 

OR "Hepatitis delta" OR 

"Delta virus" OR HDV 

08.07.2024 

German 

Clinical Trials 

Register 

https://www.bfarm.de/E

N/BfArM/Tasks/German-

Clinical-Trials-Register/ 

"Hepatitis d" OR "Hep d" 

OR "Hepatitis delta" OR 

"Delta virus" OR HDV 

30.03.2021 

International 

Standard 

Randomised 

Controlled 

Trial Number 

(ISRCTN) 

Registry 

https://www.isrctn.com/ "Hepatitis d" OR "Hep d" 

OR "Hepatitis delta" OR 

"Delta virus" OR HDV 

30.03.2021 

National 

Institute for 

Health and 

Care 

Excellence 

(NICE) 

http://www.nice.org.uk/ "Hepatitis d" OR "Hep d" 
OR "Hepatitis delta" OR 
"Delta virus" OR HDV 

 

08.07.2024 

Scottish 

Medicines 

Consortium 

(SMC) 

http://scottishmedicines.

org.uk 

"Hepatitis d" OR "Hep d" 

OR "Hepatitis delta" OR 

"Delta virus" OR HDV 

08.07.2024 

All Wales 

Medicines 

Strategy Group 

(AWMSG) 

https://www.gov.wales/a

ll-wales-medicines-

strategy-group 

"Hepatitis d" OR "Hep d" 

OR "Hepatitis delta" OR 

"Delta virus" OR HDV 

30.03.2021 

German 

Institute for 

Quality and 

Efficiency in 

Health Care 

(IQWiG) 

https://www.iqwig.de/ "Hepatitis d" OR "Hep d" 

OR "Hepatitis delta" OR 

"Delta virus" OR HDV 

08.07.2024 

Gemeinsamer 

Bundesaussch

uss (Federal 

Joint 

https://www.g-ba.de/ "Hepatitis d" OR "Hep d" 

OR "Hepatitis delta" OR 

"Delta virus" OR HDV 

08.07.2024 
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Abbreviations: N/A = not available 

Committee, G-

BA) 

Institute for 

Clinical and 

Economic 

Review (ICER) 

https://icer-review.org/ "Hepatitis d" OR "Hep d" 

OR "Hepatitis delta" OR 

"Delta virus" OR HDV 

08.07.2024 

Pharmaceutica

l Benefits 

Advisory 

Committee 

(PBAC) 

http://www.pbs.gov.au/p

bs/home 

"Hepatitis d" OR "Hep d" 

OR "Hepatitis delta" OR 

"Delta virus" OR HDV 

08.07.2024 

Canadian 

Agency for 

Drugs and 

Technologies 

in Health 

(CADTH) 

https://www.cadth.ca/ "Hepatitis d" OR "Hep d" 

OR "Hepatitis delta" OR 

"Delta virus" OR HDV 

08.07.2024 

Haute Autorité 

de Santé (HAS) 

https://www.has-sante.fr "Hepatitis d" OR "Hep d" 

OR "Hepatitis delta" OR 

"Delta virus" OR HDV 

08.07.2024 

Agenzia 

Nazionale per i 

Servizi Sanitari 

Regionali 

(AGENAS) 

https://www.agenas.gov.

it/ 

N/A 30.03.2021 

Ministry of 

Health, Labour 

and Welfare 

(MHLW) 

https://www.mhlw.go.jp/ N/A 30.03.2021 

Agencia 

Española de 

Medicamentos 

y Productos 

Sanitarios 

(AEMPS) 

https://www.aemps.gob.

es/ 

N/A 30.03.2021 

CEA Registry http://healtheconomics.t

uftsmedicalcenter.org/ce

ar2n/search/search.aspx 

Hepatitis d 08.07.2024 

EuroQol Group https://www.euroqol.org

/ 

Hepatitis d 08.07.2024 
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Intervention • Hepcludex® 
(bulevirtide) 

• pegIFN-α  

• IFNα 

Studies that do not investigate one 

of the interventions of interest in at 

least one of the arms 

N/A 

Comparators • Nucleotide or 
nucleoside 
analogues 

• Placebo 

• Any included 
intervention 

N/A N/A 

Outcomes • HDV RNA 
undetectable 

• HDV RNA 
undetectable or 
reduced (>2 log) 

• HDV RNA response 
(undetectable) after 
24 weeks follow-up 

• Combined response 

• ALT normalisation 

• HDV RNA change 
from baseline 

• ALT change from 
baseline 

• Adverse events 

Studies that do not report data of 

interest 

N/A 

Study 

design/publication 

type 

Clinical Review 

• Randomized, 
controlled, 
prospective clinical 
trials 

 

Clinical Review 

• Preclinical studies or Phase 1 
studies 

• Single-arm pilot trials 

• Prognostic studies 

• Cross-sectional studies 

• Prospective observational studies 
where the intervention is not 
determined by a protocol 

• Retrospective studies (e.g., case-
control studies, historical-control 
studies) 

• Case reports, case series or case 
cohort studies 

• Consensus reports, Non-
systematic reviews 

N/A 
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aEnglish abstracts of non-English language studies were considered for inclusion.  

Abbreviations: ALT = Alanine aminotransferase; HDV = hepatitis deltq virus; N/A = not applicable; pegIFN-α: 
Pegylated Interferon alpha 

 

H.1.3 Results 

As part of the July 2024 update, a total of 16,142 records were retrieved by the 

electronic database searches from database inception. Checking for the duplicates 

resulted in the exclusion of 6,795 hits, and the remaining 9,347 hits were screened. After 

preliminary screening of title/abstracts, 9,051 records were excluded, and 296 records 

were included for full publication screening. After a secondary screening of full-text 

articles, 191 studies were excluded. Additionally, eight studies were included from the 

bibliography and conference searching, and five studies (bulevirtide trials) were available 

as data on file. Ultimately, this resulted in the inclusion of 118 publications in the clinical 

SLR. Figure 24 presents the PRISMA flow diagram of studies identified in this review. 

Figure 32 PRISMA flow for the clinical SLR from inception to 8th July 2024 

 

Abbreviations: SLR = systematic literature review 

 

Language 

restrictions 

English language onlya Non-English language N/A 
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Co-treatment with pegylated interferon alfa-2a and entecavir for hepatitis 

D: A randomized trial 

Abbas, Z.; Memon, M. S.; Umer, M. A.; Abbas, M.; Shazi, L. 2016 

Efficacy of interferon alpha-2b and lamivudine combination treatment in 

comparison to interferon alpha-2b alone in chronic delta hepatitis: a 

randomized trial 

Canbakan, B.; Senturk, H.; Tabak, F.; Akdogan, M.; Tahan, V.; Mert, A.; 

Sut, N.; Ozaras, R.; Midilli, K.; Ozbay, G. 

2006 

Treatment of chronic hepatitis D with interferon alfa-2a Farci, P.; Mandas, A.; Coiana, A.; Lai, M. E.; Desmet, V.; Van Eyken, P.; 

Gibo, Y.; Caruso, L.; Scaccabarozzi, S.; Criscuolo, D.; et al. 

1994 

Long-term follow-up after alfa-interferon treatment for chronic hepatitis 

D 

Farci, P.; Chessa, L.; Peddis, G.; Orgiana, G.; Scioscia, R.; Degioannis, D.; 

Lai, E.; Mazzoleni, A. P.; Desmer, V.; Balestrieri, A. 

1999 

Long-term benefit of interferon alpha therapy of chronic hepatitis D: 

regression of advanced hepatic fibrosis 

Farci, P.; Roskams, T.; Chessa, L.; Peddis, G.; Mazzoleni, A. P.; Scioscia, R.; 

Serra, G.; Lai, M. E.; Loy, M.; Caruso, L.; Desmet, V.; Purcell, R. H.; 

Balestrieri, A. 

2004 

Long-term outcome improvement in patients with chronic hepatitis D 

treated with interferon α 

Ratziu, V.; Poynard, T. 2004 

The French experience of treatment of chronic type D hepatitis with a 12-

month course of interferon alpha-2B. Results of a randomized controlled 

trial 

Gaudin, J. L.; Faure, P.; Godinot, H.; Gerard, F.; Trepo, C. 1995 

Two-year interferon therapy with or without ribavirin in chronic delta 

hepatitis 

Gunsar, F.; Akarca, U. S.; Ersoz, G.; Kobak, A. C.; Karasu, Z.; Yuce, G.; Ilter, 

T.; Batur, Y. 

2005 
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Loss of HBsAg with interferon-alpha therapy in chronic hepatitis D virus 

infection 

Lau, J. Y.; King, R.; Tibbs, C. J.; Catterall, A. P.; Smith, H. M.; Portmann, B. 

C.; Alexander, G. J.; Williams, R. 

1993 

Pegylated interferon alpha-2b as monotherapy or in combination with 

ribavirin in chronic hepatitis delta 

Niro, G. A.; Ciancio, A.; Gaeta, G. B.; Smedile, A.; Marrone, A.; Olivero, A.; 

Stanzione, M.; David, E.; Brancaccio, G.; Fontana, R.; Perri, F.; Andriulli, A.; 

Rizzetto, M. 

2006 

A Study of Peginterferon Alfa-2a With or Without Ribavirin in Participants 

With Chronic Hepatitis D (CHD) 

NCT02731131 2004 

Treatment of chronic delta infection with recombinant human interferon 

alpha 2c at high doses 

Porres, J. C.; Carreño, V.; Bartolomé, J.; Moreno, A.; Galiana, F.; Quiroga, 

J. A. 

1989 

Treatment of chronic delta hepatitis with α-2 recombinant interferon Rizzetto, M.; Rosina, F.; Saracco, G. 1986 

A randomized controlled trial of a 12-month course of recombinant 

human interferon-alpha in chronic delta (type D) hepatitis: a multicenter 

Italian study 

Rosina, F.; Pintus, C.; Meschievitz, C.; Rizzetto, M. 1991 

Long-term interferon therapy of chronic hepatitis D: a multicenter Italian 

study (Bologna, Cagliari, Genova, Milano, Napoli, Palermo, Pavia, Torino) 

Rosina, F.; Pintus, C. 1989 

Long term interferon treatment of chronic delta hepatitis: a multicenter 

Italian study 

Rosina, F.; Pintus, C.; Meschievitz, C.; Rizzetto, M. 1991 

Long-term interferon treatment of chronic hepatitis D: a multicentre 

Italian study 

Rosina, F.; Pintus, C.; Rizzetto, M. 1990 
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Alpha 2 recombinant interferon in the treatment of chronic hepatitis 

delta virus (HDV) hepatitis 

Rosina, F.; Saracco, G.; Lattore, V.; Quartarone, V.; Rizzetto, M.; Verme, 

G.; Trinchero, P.; Sansalvadore, F.; Smedile, A. 

1987 

Alpha interferon in the treatment of chronic delta hepatitis Rosina, F.; Saracco, G.; Sansalvadore, F.; Giorda, L.; Actis, G.; Lattore, V.; 

Bonino, F.; Smedile, A.; Gerin, J. L.; Meschievitz, C.; Verme, G.; Rizzetto, 

M. 

1989 

MYR203, A multicentre, open-label, randomized, comparative, parallel-

arm phase II study to assess efficacy and safety of Myrcludex B in 

combination with peginterferon alfa-2a versus peginterferon alfa-2a 

alone in patients with chronic viral hepatitis B with delta-agent. 

MYR203 2019 

Final results of a multicenter, open-label phase 2 clinical trial (MYR203) to 

assess safety and efficacy of myrcludex B in c with PEG-interferon Alpha 

2a in patients with chronic HBV/HDV co-infection 

Wedemeyer, H.; Schöneweis, K.; Bogomolov, P. O.; Voronkova, N.; 

Chulanov, V.; Stepanova, T.; Bremer, B.; Allweiss, L.; Dandri, M.; 

Burhenne, J.; Haefeli, W. E.; Ciesek, S.; Dittmer, U.; Alexandrov, A.; Urban, 

S. 

2019 

Safety and efficacy of 10 mg myrcludex B/IFNa combination therapy in 

patients with chronic HBV/HDV Co-infection 

Wedemeyer, H.; Schöneweis, K.; Bogomolov, P.; Vorokova, N.; Chulanov, 

V.; Stepanova, T.; Allweiss, L.; Dandri, M.; Ciesek, S.; Dittmer, U.; Haefeli, 

W.; Alexandrov, A.; Urban, S. 

2020 

Safety and efficacy of 10mg (high-dose) bulevirtide (Myrcludex B) in 

combination with PEG-interferon alpha 2a or tenofovir in patients with 

chronic HBV/ HDV co-infection: Week 24 interim results of the MYR203 

extension study 

Wedemeyer, H.; Schöneweis, K.; Bogomolov, P.; Voronkova, N.; Chulanov, 

V.; Stepanova, T.; Allweiss, L.; Dandri, M.; Ciesek, S.; Haefeli, W. E.; 

Alexandrov, A.; Urban, S. 

2019 

48 weeks of high dose (10 mg) bulevirtide as monotherapy or with 

peginterferon alfa-2a in patients with chronic HBV/HDV co-infection 

Wedemeyer, Heiner; Schöneweis, Katrin; Bogomolov, Pavel O.; Chulanov, 

Vladimir; Stepanova, Tatyana; Viacheslav, Morozov; Allweiss, Lena; 

2020 
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Dandri, Maura; Ciesek, Sandra; Dittmer, Ulf; Haefeli, Walter-Emil; 

Alexandrov, Alexander; Urban, Stephan 

Interim results of a multicentre, open-label phase 2 clinical trial (MYR203) 

to assess safety and efficacy of myrcludex B in combination with peg-

interferon alpha 2a in patients with chronic HBV/HDV co-infection 

Wedemeyer, H.; Schöneweis, K.; Bogomolov, P. O.; Voronkova, N. V.; 

Chulanov, V.; Stepanova, T.; Bremer, B.; Lehmann, P.; Raupach, R.; Alleiss, 

L.; Dandri, M.; Ciesek, S.; Dittmer, U.; Haefeli, W. E.; Alexandrov, A.; 

Urban, S. 

2018 

MYR202, A multicenter, open-label, randomized clinical study to assess 

efficacy and safety of 3 doses of Myrcludex B for 24 weeks in combination 

with Tenofovir compared to Tenofovir alone to suppress HBV replication 

in patients with chronic hepatitis D 

MYR202 2019 

Final results of a multicenter, open-label phase 2b clinical trial to assess 

safety and efficacy of Myrcludex B in combination with Tenofovir in 

patients with chronic HBV/HDV co-infection 

Wedemeyer, H.; Bogomolov, P.; Blank, A.; Allweiss, L.; Dandri-Petersen, 

M.; Bremer, B.; Voronkova, N.; Schöneweis, K.; Pathil, A.; Burhenne, J.; 

Haag, M.; Schwab, M.; Haefeli, W. E.; Wiesch, J. S. Z.; Alexandrov, A.; 

Urban, S. 

2018 

Interim results of a multicenter, open-label phase 2b clinical trial to assess 

safety and efficacy of Myrcludex B in combination with Tenofovir in 

patients with chronic HBV/HDV co-infection 

Wedemeyer, H.; Alexandrov, A.; Bogomolov, P.; Blank, A.; Bremer, B.; 

Voronkova, N.; Schoneweis, K.; Raupach, R.; Lehmann, P.; Darnedde, M.; 

Pathil, A.; Burhenne, J.; Haag, M.; Schwab, M.; Haefeli, W. E.; Urban, S. 

2017 

Strong intrahepatic decline of hepatitis D virus RNA and antigen after 

24weeks of treatment with Myrcludex B in combination with Tenofovir in 

chronic HBV/HDV infected patients: Interim results from a multicenter, 

open-label phase 2b clinical trial 

Allweiss, L.; Dettmer, C.; Volz, T.; Giersch, K.; Alexandrov, A.; Wedemeyer, 

H.; Urban, S.; Bockmann, J. H.; Luetgehmann, M.; Dandri, M. 

2018 



 

 

195 
 

Analysis of liver biopsies reveals a strong intrahepatic reduction of HDV 

and inflammatory markers after treatment with Myrcludex b in 

combination with tenofovir in chronic HBV/HDV infected patients 

Allweiss, L.; Volz, T. K.; Wedemeyer, H.; Schoneweis, K.; Alexandrov, A.; 

Bockmann, J. H.; Lohse, A. W.; Urban, S.; Lutgehetmann, M.; Dandri, M. 

2019 

A Multicenter, Open-label, Randomized Clinical Study to Assess Efficacy 

and Safety of 3 Doses of Myrcludex B for 24 Weeks in Combination With 

Tenofovir Compared to Tenofovir Alone to Suppress HBV Replication in 

Patients With Chronic Hepatitis D 

NCT03546621 2016 

Safety and efficacy of bulevirtide in combination with tenofovir disoproxil 

fumarate in patients with hepatitis B virus and hepatitis D virus 

coinfection (MYR202): a multicentre, randomised, parallel-group, open-

label, phase 2 trial 

Wedemeyer H., Schöneweis K., Bogomolov P., Blank A., Voronkova N., 

Stepanova T., Sagalova O., Chulanov V., Osipenko M., Morozov V., 

Geyvandova N., Sleptsova S., Bakulin I.G., Khaertynova I., Rusanova M., 

Pathil A., Merle U., Bremer B., Allweiss L., Lempp F.A., Port K., Haag M., 

Schwab M., zur Wiesch J.S., Cornberg M., Haefeli W.E., Dandri M., 

Alexandrov A., Urban S. 

2023 

Peginterferon plus adefovir versus either drug alone for hepatitis delta Wedemeyer, H.; Yurdaydìn, C.; Dalekos, G. N.; Erhardt, A.; Çakaloğlu, Y.; 

Değertekin, H.; Gürel, S.; Zeuzem, S.; Zachou, K.; Bozkaya, H.; Koch, A.; 

Bock, T.; Dienes, H. P.; Manns, M. P. 

2011 

Long-term follow-up after peg-IFNa2a-based therapy of chronic hepatitis 

delta 

Heidrich, B.; Yurdaydin, C.; Kabac¸am, G.; Zachou, K.; Bremer, B.; Dalekos, 

G. N.; Erhardt, A.; Cakaloʇlu, Y.; Yalcin, K.; Gürel, S.; Zeuzem, S.; Bock, T.; 

Idilman, R.; Manns, M. P.; Wedemeyer, H. 

2013 

Implications of hbsag, hbcag and hdag immunohistochemistry in course 

and treatment of chronic delta hepatitis (CDH) 

Kabacam, G.; Wedemeyer, H.; Heidrich, B.; Yalcin, K.; Onder, F. O.; Dienes, 

H. P.; Manns, M. P.; Yurdaydin, C. 

2012 
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Association Between Level of Hepatitis D Virus RNA at Week 24 of 

Pegylated Interferon Therapy and Outcome 

Keskin, O.; Wedemeyer, H.; Tüzün, A.; Zachou, K.; Deda, X.; Dalekos, G. N.; 

Heidrich, B.; Pehlivan, S.; Zeuzem, S.; Yalçın, K.; Gürel, S.; Tabak, F.; 

Idilman, R.; Bozkaya, H.; Manns, M.; Yurdaydin, C. 

2015 

Reviving pegylated interferon as a therapeutic agent for hepatitis D: no 

more room for nucleos(t)ides? 

Lutz, H. H.; Trautwein, C. 2011 

Pegylated interferon-alfa-2a plus adefovir combination therapy is 

superior to pegylated interferon-alfa-2a alone or adefovir monotherapy in 

reducing HBsAG levels in HDV-coinfected patients with low HBV viremia 

Wedemeyer, H.; Yurdaydin, C.; Zachou, K.; Erhardt, A.; Cakaloglu, Y.; 

Degertekin, H.; Gurel, S.; Zeuzem, S.; Dalekos, G.; Bock, T.; et al. 

2007 

Ten-year follow-up of a randomized controlled clinical trial in chronic 

hepatitis delta 

Wranke, A.; Hardtke, S.; Heidrich, B.; Dalekos, G.; Yalçin, K.; Tabak, F.; 

Gürel, S.; Çakaloğlu, Y.; Akarca, U. S.; Lammert, F.; Häussinger, D.; Müller, 

T.; Wöbse, M.; Manns, M. P.; Idilman, R.; Cornberg, M.; Wedemeyer, H.; 

Yurdaydin, C. 

2020 

Efficacy of pegylated interferon-based treat-ent in patients with cirrhosis 

due to chronic delta hepatitis: Comparison with non-cirrhotic patients 

Yurdaydin, C.; Kabacam, G.; Cakaloglu, Y.; Erhardt, A.; Degertekin, H.; 

Gurel, S.; Zeuzem, S.; Dalekos, G. N.; Bozkaya, H.; Dienes, H. P.; Manns, M. 

P.; Wedemeyer, H. 

2009 

72 week data of the HIDIT‐1 trial: a multicenter randomised study 

comparing peginterferon alpha‐2a plus adefovir vs. peginterferon alpha‐

2a plus placebo vs. adefovir in chronic delta hepatitis. 

Wedermeyer, H; Yurdadin, C.; Dalekos, G.; Erhardt, A.; Cakaloglu, Y.; 

Degertekin, H.; et al 

2007 

Renal function during treatment with adefovir plus peginterferon alfa-2a 

vs either drug alone in hepatitis B/D co-infection 

Mederacke I., Yurdaydin C., Großhennig A., Erhardt A., Cakaloglu Y., Yalcin 

K., Gurel S., Zeuzem S., Zachou K., Chatzikyrkou C., Bozkaya H., Dalekos 

G.N., Manns M.P., Wedemeyer H. 

2012 
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A virological response to PEG-IFNa treatment of hepatitis delta is 

associated with an improved clinical long-term outcome: 10 years follow-

up of the HIDIT-1 study 

A. Wranke, C. Yurdaydin, B. Heidrich, Z. Kalliopi, K. Yalcin, 

T. Fehmi5, U. Akarca6, F. Lammert7, D. Häussinger8, T. Müller9, 

M. Wöbse1, M.P. Manns10, H. Wedemeyer11, S. Hardtke 

2018 

Peginterferon alfa-2a plus tenofovir disoproxil fumarate for hepatitis D 

(HIDIT-II): a randomised, placebo controlled, phase 2 trial 

Wedemeyer, H.; Yurdaydin, C.; Hardtke, S.; Caruntu, F. A.; Curescu, M. G.; 

Yalcin, K.; Akarca, U. S.; Gürel, S.; Zeuzem, S.; Erhardt, A.; Lüth, S.; 

Papatheodoridis, G. V.; Keskin, O.; Port, K.; Radu, M.; Celen, M. K.; 

Idilman, R.; Weber, K.; Stift, J.; Wittkop, U.; Heidrich, B.; Mederacke, I.; 

von der Leyen, H.; Dienes, H. P.; Cornberg, M.; Koch, A.; Manns, M. P. 

2019 

96 weeks of pegylated-Interferon-alpha-2a plus tenofovir or placebo for 

the treatment of hepatitis delta: The HIDIT-2 study 

Wedemeyer, H.; Yurdaydin, C.; Ernst, S.; Caruntu, F. A.; Curescu, M. G.; 

Yalcin, K.; Akarca, U. S.; Gurel, S.; Zeuzem, S.; Erhardt, A.; Lüth, S.; 

Papatheodoridis, G. V.; Keskin, O.; Port, K.; Celen, M. K.; Stift, J.; Heidrich, 

B.; Mederacke, I.; Hardtke, S.; Koch, A.; Dienes, H. P.; Manns, M. P. 

2013 

Prolonged therapy of hepatitis delta for 96 weeks with pegylated-

interferon-a-2a plus tenofovir or placebo does not prevent HDVRNA 

relapse after treatment: the hidit-2 study 

Wedemeyer, H.; Yurdaydin, C.; Ernst, S.; Caruntu, F. A.; Curescu, M. G.; 

Yalcin, K.; Akarca, U. S.; Gürel, S.; Zeuzem, S.; Erhardt, A.; Lüth, S.; 

Papatheodoridis, G. V.; Keskin, O.; Port, K.; Radu, M.; Celen, M. K.; 

Ildeman, R.; Stift, J.; Heidrich, B.; Mederacke, I.; Hardtke, S.; Koch, A.; 

Dienes, H. P.; Manns, M. P. 

2014 

On-treatment HBsAg kinetics to predict long-term HDVRNA response to 

peg-IFNa treatment of hepatitis delta 

Wöbse, M.; Hardtke, S.; Ernst, S.; Benjamin, H.; Bremer, B.; Keskin, O.; 

Koch, A.; Manns, M. P.; Wedemeyer, H.; Yurdaydin, C. 

2015 

Early on-treatment HDV RNA kinetics are not predicitve for long-term 

response to a PEG-IFNa therapy of hepatitis delta 

Wöbse, M.; Yurdaydin, C.; Ernst, S.; Hardtke, S.; Heidrich, B.; Bremer, B.; 

Keskin, O.; Idilman, R.; Koch, A.; Manns, M. P.; Wedemeyer, H. 

2014 
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Pegylated-interferon-a-2a plus tenofovir or placebo for the treatment of 

hepatitis delta: First results of the HIDIT-2 study 

Yurdaydin, C.; Wedemeyer, H.; Caruntu, F. A.; Curescu, M. G.; Yalcin, K.; 

Akarca, U. S.; Gurel, S.; Zeuzem, S.; Erhardt, A.; Lüth, S.; Papatheodoridis, 

G. V.; Port, K.; Keskin, O.; Radu, M. N.; Celen, M. K.; Idilman, R.; Stift, J.; 

Mederacke, I.; Heidrich, B.; Manns, M. P.; Dienes, H. P. 

2012 

Residual low HDV viremia is associated with HDV RNA relapse after PEG-

IFNa-based antiviral treatment of hepatitis D (delta): results from the 

HIDIT-II study 

Bremer, Birgit; Anastasiou, Olympia; Hardtke, Svenja; Caruntu, Florin 

Alexandru; Curescu, Manuela Gabriela; Yalcin, Kendal; Akarca, Ulus S.; 

Gurel, Selim; Idilman, Ramazan; Zeuzem, Stefan; Erhardt, Andreas; Lüth, 

Stefan; Papatheodoridis, George; Radu, Monica; Manns, Michael P.; 

Cornberg, Markus; Yurdaydin, Cihan; Wedemeyer, Heiner 

2020 

Frequency, severity and impact of Peg-IFNa-associated flares in HDV 

infection: Results from the HIDIT-II study 

Hardtke, S.; Wedemeyer, H.; Caruntu, F. A.; Curescu, M.; Kendal, Y.; 

Akarca, U.; Yurdcu, E.; Gurel, S.; Zeuzem, S.; Erhardt, A.; Lüth, S.; 

Papatheodoridis, G.; Keskin, O.; Port, K.; Radu, M.; Tabak, F.; Idilman, R.; 

Bozdayi, M.; Koch, A.; Manns, M. P.; Cornberg, M.; Yurdaydin, C. 

2019 

HBcrAg Levels Are Associated With Virological Response to Treatment 

With Interferon in Patients With Hepatitis Delta 

Sandmann L., Yurdaydin C., Deterding K., Heidrich B., Hardtke S., Lehmann 

P., Bremer B., Manns M.P., Cornberg M., Wedemeyer H., Maasoumy B. 

2022 

Five-year follow-up of 96 weeks peginterferon plus tenofovir disoproxil 

fumarate in hepatitis D 

Anastasiou O.E., Caruntu F.A., Curescu M.G., Yalcin K., Akarca U.S., Gürel 

S., Zeuzem S., Erhardt A., Lüth S., Papatheodoridis G.V., Keskin O., Port K., 

Radu M., Celen M.K., Idilman R., Heidrich B., Mederacke I., von der Leyen 
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Wedemeyer H. 

HBV RNA levels are associated with virological response to treatment with 

pegylated interferon alpha in patients with chronic hepatitis D virus 

infection 

Sandmann L., Bremer B., Yurdaydin C., Deterding K., Manns M.P., 

Cornberg M., Wedemeyer H., Maasoumy B. 

2022 

Treatment of chronic delta hepatitis with lamivudine vs lamivudine + 

interferon vs interferon 

Yurdaydin, C.; Bozkaya, H.; Onder, F. O.; Sentürk, H.; Karaaslan, H.; 

Akdoğan, M.; Cetinkaya, H.; Erden, E.; Erkan-Esin, O.; Yalçin, K.; Bozdayi, 

A. M.; Schinazi, R. F.; Gerin, J. L.; Uzunalimoğlu, O.; Ozden, A. 
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Yurdaydin, C.; Bozkaya, H.; Onder, O.; Senturk, H.; Fried, M.; Idilman, R. 2005 
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Treatment of chronic hepatitis D with the entry inhibitor myrcludex B: 
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the entry inhibitor myrcludex B 
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MYR204 2021 
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Lazar S., Placinta G., Gherlan G.S., Bogomolov P., Stepanova T., Morozov 

V., Chulanov V., Syutkin V.E., Sagalova O., Gorodin V., Manuilov D., 
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H.1.5 Quality assessment 

The study's strengths include the systematic and transparent approach to study 

identification and selection and the use of two independent data extractors to ensure 

the accuracy of recorded data. Furthermore, the SLR methods were designed to adhere 

to internationally recognised guidance documents, including PRISMA, the Cochrane 

review handbook, and the NICE requirements. Further, the SLR was conducted from a 

global perspective and can be easily adapted for submission to any market.    

The limitations of the SLR lie primarily in the design differences of the included 

randomised controlled trials (RCTs): internal and external validity of each trial, as well as 

the heterogeneity of trial and subject characteristics across trials. The actual impact of 

differences in design and characteristics between bulevirtide and interferon studies will 

be analysed during the feasibility step before direct or network meta-analysis is 

performed if deemed feasible. 

H.1.6 Unpublished data  

Not applicable. 
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aEnglish abstracts of non-English language studies were considered for inclusion.  

Abbreviations: HDV = Hepatitis D virus; N/A = not applicable; PEG-IFNα = Pegylated Interferon alpha 

A total of 16142 records were retrieved by the electronic database searches from 

inception of the databases. After deduplication of results, 9347 unique records were 

suitable for review. Following title and abstract review, 296 records were selected for full 

text review. Of these, 31 were found to fulfil the eligibility criteria for inclusion in the 

review. Two records were identified from the supplementary searches of congresses, 

HTA body and economic websites and SLR bibliographies and two studies were available 

as data on file. 

In total, 35 publications reporting on 27 unique studies were included in this review. A 

PRISMA diagram showing the flow of records through each stage of the review process is 

presented in Figure 25.

Study 

design/publication 

type 

• Cost-effectiveness analysis 

• Cost-utility analysis 

• Cost-minimisation analysis 
[Cost-comparison analysis] 

• Cost-consequence analysis 

• Cost-benefit analysis 

• Cost-offset analysis 

• Budget impact analysis 

• Any studies reporting original 
cost and/or resource use data  

• Reviews/editorials/commentar
ies/letters  

• Case reports  

• Pharmacodynamic/pharmacok
inetic studies  

 

Language restrictions English language studiesa Non-English title and abstract or 

non-English publications where 

relevant results are not presented 

in the abstract 
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Figure 33 PRISMA flow for the economic SLR from inception to 8th July 2024 

 

 

Abbreviations: SLR = systematic literature review
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