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Objec0ves: Chronic hepa::s D (CHD) is a rare inflammatory liver disease caused by hepa::s delta virus 
(HDV). It is the most severe form of hepa::s, with 10-15% of pa:ents developing cirrhosis within 2 years 
[1]. Bulevir:de (BLV, Hepcludex®) is a novel virus protein-derived lipopep:de and the first EU-approved 
treatment op:on for adults with CHD infec:on with compensated liver disease. Its mechanism of ac:on 
(MoA) involves binding to the sodium-taurocholate co-transpor:ng polypep:de (NTCP) receptor, which is 
the point of entry of HDV into hepatocytes [2]. Through binding to NTCP, it also inhibits the uptake of bile 
salts into hepatocytes, which is NTCP’s physiological func:on. Consequently, treatment with BLV results in 
significant but asymptoma:c increases of bile salts in plasma [3].  

In studies with intensive pharmacokine:c (iPK) sampling on day 1 and day 14, an increase (~2-fold) of BLV 
concentra:ons aber mul:ple once-daily dosing was observed. This increase was unexpected given BLV’s 
short half-life (3-7 h) aber a single dose. Considering that BLV and bile salts bind to the same target, we 
aimed to inves:gate a poten:al interac:on between BLV and bile salts, resul:ng in increased BLV 
concentra:ons following repeat dosing. 

Methods: Data from 414 pa:ents with CHD from four clinical studies (MYR202, MYR203, MYR204, and 
MYR301), were included in the analysis. Pa:ents received subcutaneous injec:ons of BLV 2, 5, and 10 mg 
once daily, or 5 mg twice daily, for up to 48 weeks. PK samples were collected 1h post-dose every 4 or 8 
weeks. Studies MYR202 and MYR203 addi:onally performed iPK sampling on days 1 and 14. Total bile salts 
were measured in plasma in all studies at baseline and every 4 or 8 weeks thereaber.  

A posi:ve correla:on was observed between the fold change in the BLV Cmax from day 1 to day 14 and the 
fold change from baseline in bile salts aber the first dose, sugges:ng an effect of bile salts on the BLV PK. 
Since the bile salt increases in plasma were in turn explained by BLV’s MoA, a simultaneous circular 
PK/PD/PK model of BLV and bile salts was developed. The model consisted of a one-compartment model 
with first-order absorp:on and parallel linear (unspecific) and non-linear (NTCP-mediated) clearance (CL) 
for BLV, and an indirect response model for bile salts. Two inhibitory Emax models were implemented to 
characterize the circular interac:on: (1) BLV inhibi:ng the kout of the bile salts, and (2) bile salts inhibi:ng 
the Vmax of BLV. Exploratory covariate tes:ng was performed based on graphical explora:on and IIV vs. 
covariate plots.  
 



Results: The developed model allowed the characteriza:on of the bi-direc:onal interac:on between BLV 
and bile salts. The es:mate for the linear BLV CL was low (0.905 L/h), indica:ng the non-linear CL as the 
main route of elimina:on. Several significant covariate rela:onships were iden:fied: baseline body weight 
(WT) had an effect on the BLV volume of distribu:on and CLs and was implemented using allometric 
scaling. In addi:on, a nega:ve effect of baseline WT on ka was iden:fied. Baseline aspartate 
aminotransferase (AST) levels were posi:vely correlated with baseline bile salt levels. The influence of 
an:drug an:bodies on CL/F was addi:onally tested and found nonsignificant. 

The bile salt baseline levels was 8.72 μmol/L and the Emax for the inhibi:on of the BLV Vmax by bile salts was 
es:mated as 85.3%, with an EC50 of 25.8 μmol/L. The Emax for the inhibi:on of the bile salt kout by BLV was 
es:mated as 88.1%, with an EC50 of 2.02 ng/mL (0.374 nmol/L).  Consequently, the maximum inhibi:on of 
the bile salt kout was reached at much lower concentra:ons than the maximum inhibi:on of the BLV Vmax.  

While other explana:ons are possible, the most likely hypothesis for the observed increase in BLV 
exposure following repeat dosing is compe::on between BLV and bile salts for binding to the NTCP 
receptor [4], [5] resul:ng in an inhibi:on of the bile salt transport at high BLV concentra:ons and an 
inhibi:on of the NTCP-mediated BLV CL at high bile salt concentra:ons. 

Conclusion: A circular popula:on PK/PD/PK model of BLV and bile salts successfully explained the increase 
in exposures of both BLV and bile salts aber repeat dosing of BLV. The developed model can now be 
leveraged in drug-disease models to evaluate the impact of BLV plasma concentra:ons on disease-related 
biomarkers. 
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