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Background and aims:
•	BI 685509 is a nitric oxide (NO)-independent activator of soluble guanylate cyclase (sGC), 

which catalyzes production of cyclic guanosine monophosphate (cGMP)1,2

•	cGMP stimulates hepatic vasodilation,3 thereby increasing sinusoidal perfusion;4 
dysfunction of the NO-sGC-cGMP pathway in cirrhosis increases portal pressure and leads 
to portal hypertension5–7

•	The HepQuant SHUNT test measures effective sinusoidal perfusion as a result of the flow-
dependent hepatic clearance of cholate (CA) from the systemic and portal circulations8

•	The test quantifies portal-systemic shunting (SHUNT) and first-pass hepatic extraction  
(1 – SHUNT) and can identify the risk of well-compensated patients to develop 
complications of cirrhosis, including portal hypertension, in a minimally invasive manner8,9

•	In this subgroup analysis of a Phase Ib study (NCT03842761), the HepQuant SHUNT test 
was used to measure the hepatic effects of BI 685509 in subjects with Child–Pugh A (CP-A) 
cirrhosis

Methods:
•	This randomized, placebo-controlled, double-blind (within dose groups), parallel-group, 

dose-escalation study investigated three dosing schemes of BI 685509 (Figure 1) in 
subjects with CP-A cirrhosis, liver stiffness >15 kPa, and mean arterial pressure ≥85 mmHg  
for 28 days

	 –	� The maximum tested dosages after titration were 1 mg twice daily (BID), 2 mg BID, and  
3 mg BID

	 –	� Further information on this study is being presented at AASLD 2021 (poster presentation 
#2092)

•	HepQuant SHUNT tests were performed at baseline and on Days 11 and 27 of treatment, 
including an intravenous injection of 13C CA, oral administration of d4 CA, and five blood 
samples drawn over 90 minutes

•	Serum was analyzed and hepatic filtration rates (HFRs), SHUNT (systemic/portal HFR), first-
pass extraction (1 – SHUNT), STAT (d4-CA at 60 minutes), disease severity index (DSI), and 
hepatic reserve (HR) were calculated 

Results:
Subject demographics were similar between dose groups 
•	All patients included in this trial were white
•	Two subjects progressed from CP-A to CP-B by Day 28 (n=1 each in the 1 mg BID and  

3 mg BID groups)

Conclusions
•	 The results from this subgroup analysis indicate that BI 685509 improved hepatic 

perfusion in subjects with CP-A cirrhosis. In addition, first-pass extraction of d4-CA was 
increased with BI 685509 in a dose-dependent manner, with a significant increase 
observed with 3 mg BID (p=0.02)

•	 The HepQuant SHUNT test successfully defined differences in baseline disease 
severity between dose groups, detecting early treatment effects and defining dose 
response using small sample sizes
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Table 1. Patient demographics and disease characteristics

Characteristic 1 mg BID
(n=6)

2 mg BID
 (n=6)

3 mg BID
(n=6)

Placebo
(n=5)

Total
(n=23)

Sex, male, n (%) 3 (50.0) 2 (33.3) 4 (66.7) 2 (40.0) 11 (47.8)

Age, years, mean (SD) 59.5 (6.0) 62.2 (5.2) 61.8 (7.3) 58.2 (7.6) 60.5 (6.3)

Bodyweight, kg, mean (SD) 82.0 (13.0) 85.1 (12.4) 93.5 (15.1) 76.6 (11.6) 84.6 (13.7)

BMI, kg/m2, mean (SD) 30.9 (5.1) 32.9 (5.7) 33.3 (5.7) 28.1 (3.4) 31.4 (5.2)

MELD, mean (SD) 8.2 (2.1) 7.3 (1.4) 7.7 (1.2) 7.8 (1.1) 7.7 (1.5)

Liver stiffness, kPa, mean (SD) 29.3 (10.7) 23.0 (10.9) 25.1 (2.1) 27.2 (8.3) 26.1 (8.5)

Spleen stiffness, kPa, mean (SD) 71.6 (19.4) 51.7 (19.5) 63.4 (29.9) 55.8 (27.5) 60.4 (23.1)

MAP, mmHg, (SD) 95.5 (10.9) 100.8 (14.7) 99.2 (8.2) 94.9 (15.0) 97.7 (11.8)

Cirrhosis etiology, n (%)

NAFLD 2 (33.3) 4 (66.7) 3 (50.0) 0 9 (39.1)

ALD 2 (33.3) 0 1 (16.7) 2 (40.0) 5 (21.7)

Chronic viral hepatitis 2 (33.3) 2 (33.3) 1 (16.7) 3 (60.0) 8 (34.8)

Hemochromatosis 0 0 1 (16.7) 0 1 (4.3)

ALD, alcoholic liver disease; BID, twice daily; BMI, body mass index; MAP, mean arterial pressure; MELD, model for end-stage liver disease; NAFLD, non-alcoholic fatty 
liver disease; SD, standard deviation.

Table 2. Baseline HepQuant results
•	The subjects treated with BI 685509 had worse hepatic function (lower HFRs, lower HR,  

and higher DSI) and greater portal-systemic shunting (higher SHUNT) compared to 
subjects treated with placebo

Baseline HepQuant test 
parameter mean (SD)

1 mg BID
(n=6)

2 mg BID
 (n=6)

3 mg BID
(n=6)

Placebo
(n=5)

SYST HFR, mL/min/kg 3.06 (0.64) 3.12 (0.75) 2.96 (0.54) 3.71 (0.98)

PORT HFR, mL/min/kg 7.23 (3.34) 7.44 (3.07) 6.81 (3.21) 10.87 (5.74)

SHUNT, % 47.9 (15.0) 46.9 (15.6) 49.0 (14.8) 38.6 (11.7)

DSI 26.4 (6.2) 26.0 (5.7) 27.1 (5.4) 21.7 (6.1)

STAT, µM 1.69 (1.07) 1.79 (0.87) 1.95 (0.88) 1.18 (0.88)

HR, % 47.1 (12.4) 48.0 (11.3) 45.9 (10.7) 56.5 (12.2)

BID, twice daily; DSI, disease severity index; HFR, hepatic filtration rate; HR, hepatic reserve; PORT, portal; QD, oce daily; SD, standard deviation; SYST, systemic.

Table 3. Change in HepQuant results from baseline to Day 27 
•	The reduction in SHUNT and increase in first-pass extraction of d4-Cholate (1-SHUNT) in 

the subjects on 3 mg BID BI 685509 was due to enhanced clearance of cholate from the 
portal circulation (increase in portal hepatic filtration rate, Port HFR)

Change in HepQuant test 
parameter mean (SD)

1 mg BID
(n=6)

2 mg BID 
(n=6)

3 mg BID
(n=6)

Placebo
(n=5)

SYST HFR, mL/min/kg 0.12 (0.41) -0.34 (0.70) 0.14 (0.53) -0.18 (0.50)

PORT HFR, mL/min/kg 0.35 (2.67) -0.01 (0.77) 1.41 (1.03) -0.84 (4.32)

SHUNT, % 1.0 (7.0) -5.9 (6.1) -7.1 (5.3) -1.2 (7.5)

DSI -0.3 (3.1) 0.5 (2.1) -1.8 (1.8) 0.5 (3.3)

STAT, µM -0.02 (0.33) -0.26 (0.54) -0.21 (0.84) 0.01 (0.46)

HR, % 0.6 (6.2) -1.0 (4.3) 3.5 (3.7) -1.0 (6.6)

BID, twice daily; DSI, disease severity index; HFR, hepatic filtration rate; HR, hepatic reserve; PORT, portal; QD, oce daily; SD, standard deviation; SYST, systemic.
Values highlighted in the table represent significant/near significant changes: PORT HFR and SHUNT: p<0.05, DSI and HR: 0.05<p<0.10

Figure 1. Study dose groups

Figure 3: Effect of 3 mg BID BI 685509 on serum concentrations of cholates
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ALD, alcoholic liver disease; BID, twice daily; CP-A, Child–Pugh A; NAFLD, non-alcoholic fatty liver disease.

BID, twice daily; DSI, disease severity index; HFR, hepatic filtration rate; SD, standard deviation.

API, active pharmaceutical ingredient; HQ, HepQuant; IV, intravenous; LC-MS/MS, liquid chromatography tandem mass spectrometry; PO, per os.
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BI 685509 selectively lowered the peripheral venous concentration of orally 
administered d4-Cholate, consistent with a selective effect of enhanced uptake of 
cholate by the liver from the portal circulation

Systemic HFR Portal HFR SHUNT % Hepatic reserve DSI

Baseline Mean
SD

2.96
0.54

6.81
3.21

49.0
14.8

45.9
10.7

27.1
5.4

DAY 27 Mean
SD

3.10
0.91

8.22
4.02

42.0
12.3

49.4
11.9

25.3
6.0


