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IMP: Serelaxin (recombinant human relaxin-2)

1a. Title: A Phase 2 Randomised Controlled Trial of Serelaxin to Lower Portal
Pressure in Cirrhosis (STOPP)

1b. Abstract

Background: Portal hypertension underlies most of the serious complications of liver cirrhosis but
pharmacological treatment options are limited. Therapeutic reduction of portal hypertension
improves clinical outcomes, including risk of hepatic decompensation and death. Data collected
from preclinical models and a small exploratory open-label phase 2 clinical study in patients with
cirrhosis showed that serelaxin reduced portal pressure.

Methods: In a randomised, double-blind, placebo-controlled phase 2 study conducted in a single
centre (Royal Infirmary of Edinburgh, Edinburgh, UK), male and female adult patients with cirrhosis
and clinically-significant portal hypertension (hepatic venous pressure gradient (HVPG) >10 mmHg)
were enrolled to study the effects of serelaxin on portal and systemic haemodynamics. Participants
were allocated to serelaxin or placebo in a 3:1 ratio. The primary endpoint was the change from
baseline in fasting HVPG after 2 hr peripheral intravenous serelaxin infusion (80 ug/kg/day for 60
minutes followed by 30 ug/kg/day for at least 60 minutes). Secondary endpoints included the
change from baseline in hepatic blood flow (measured by indocyanine green clearance) and
systemic haemodynamics (cardiac index and systemic vascular resistance index by impedance
cardiography; aortic pulse wave velocity). Short-term safety and tolerability of serelaxin infusion was
also assessed. There was no longterm follow-up.

Results: A total of 17 participants were screened. Of these, 2 had a screening failure and did not
proceed to randomisation. Fifteen patients were randomised and 11 completed the trial (n=9
serelaxin, n=2 placebo). Reasons for withdrawal were baseline HVPG <10 mmHg (n=2) and
technical failure (n=2). Median age was 56 (range 43-69) and 73% were male. Cirrhosis aetiologies
were alcohol (n=10), non-alcoholic fatty liver disease (n=2), hepatitis C (n=2) and hepatitis B (n=1).
Subjects were Child-Pugh class A (60%) and B (40%) with median MELD score of 10 (range 6-14).
Mean baseline HVPG was 16.3 mmHg (range 10.3-21.7). There was no significant change from
baseline in HVPG after 2 hr serelaxin infusion (mean+SD 0.4+3.5 mmHg; p=0.76). There were also
no significant changes from baseline in hepatic blood flow or systemic haemodynamic assessments
following serelaxin. Treatment with serelaxin was well-tolerated. Overall, 12 adverse events were
reported in 7 subjects treated with serelaxin. Most were non-serious and considered unrelated to
the IMP. There were no serious adverse events.

Conclusions: In a small exploratory randomised study in patients with cirrhosis and clinically-
significant portal hypertension, serelaxin infusion was safe and well-tolerated but had a neutral
effect on portal pressure. Future studies could evaluate effects in patients with less severe portal
hypertension (HVPG 5-10 mmHg), in whom intrahepatic vascular resistance mainly contributes to
increased portal pressure.
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2. Introduction

2a. Background

Standardized mortality rates for liver disease in the UK have increased 400% since 1970, and in people
younger than 65 years have increased by almost 500% (Williams R et al, Lancet 2014). In patients with
cirrhosis of the liver, portal hypertension is the main cause of death and of liver transplantation. In
Europe alone it is estimated that 29 million patients suffer from chronic liver disease, and that 170,000
die each year from complications of cirrhosis, a number exceeding the mortality due to breast cancer
(Blachier M et al, J Hepatol 2013). Patients with a hepatic venous pressure gradient (HVPG) >10 mmHg
are at increased risk of hepatic decompensation (Garcia-Tsao G et al, Hepatology 1985) and of
hepatocellular carcinoma (Ripoll C et al, J Hepatol 2009). Variceal bleeding occurs when the HVPG is
>12 mmHg. A reduction in HVPG to <12 mmHg or by >20% from baseline are reported to improve
clinical outcomes and represent targets for haemodynamic response in interventional studies (Garcia-
Tsao G & Bosch J, NEJM 2010). Despite a significant improvement in outcomes over the past 30 years,
the average 6-week mortality of the first episode of variceal bleeding in most studies is reported to be up
to 20% (Tripathi D et al, Gut 2015).

Terlipressin, a synthetic analogue of vasopressin, has an immediate systemic vasoconstrictor action
followed by portal haemodynamic effects due to slow conversion to vasopressin. It is the only
pharmacological agent used in acute variceal bleeding that has been shown to reduce mortality in
placebo-controlled trials (Tripathi D et al, Gut 2015). Terlipressin decreases failure of initial haemostasis
by 34%, decreases mortality by 34%, and is considered a first-line treatment for bleeding oesophageal
varices, when available. However, off-target effects include peripheral and coronary ischaemia, and
adverse events (AEs) occur in 10-20% of patients (Krag A et al, Adv Ther 2008). Terlipressin is not
licensed in the USA, where octreotide (a somatostatin analogue) is most commonly used. Octreotide is
also thought to act as a mesenteric arterial vasoconstrictor, but in an acute haemodynamic study,
octreotide was found to only transiently reduce HVPG and portal venous flow (Baik S et al, Am J
Gastroenterol 2005). Nevertheless, octreotide has recently been shown to be as effective as terlipressin
in the control of acute variceal bleeding (Seo Y et al, Hepatology 2014).

We had previously shown that serelaxin, a recombinant form of the human peptide hormone relaxin-2,
elicited anti-fibrotic and portal hypotensive effects in cirrhotic rats (Fallowfield JA et al, Hepatology
2014). Moreover, serelaxin reduced portal pressure by decreasing intrahepatic vascular resistance
through augmentation of nitric oxide (NO) bioavailability and signaling, thus maintaining or enhancing
hepatic blood flow. In a small exploratory open-label phase 2 study (EudraCT no. 201200023626, REC
ref 12/SS/0177), Part B showed that serelaxin induced a rapid and potentially clinically significant
reduction in portal pressure in patients with cirrhosis, portal hypertension and a TIPSS. Following at
least 120 minutes of serelaxin infusion there was a 31.3% (95% CI -66.5, 71.6) reduction in the portal
pressure gradient (PPG) compared to baseline. During the infusion there was a progressive reduction in
the portal vein pressure (PVP) reaching a decrease of 25.2% (95% CI -12.7, 50.3) from baseline at the
120-minute time point. The reduction in PVP started at 30 minutes and continued through to the 135-
minute time point. With serelaxin infusion, there were no newly occurring liver enzyme abnormalities, no
clinically significant changes in blood pressure, and no discontinuations due to AEs. Indeed, in a
separate study the pharmacokinetic and safety profiles of serelaxin were not affected in patients with
mild, moderate or severe hepatic impairment (Kobalava Z et al, Br J Clin Pharmacol 2014).

Variceal bleeding and bacterial infections (that frequently occur in patients with cirrhosis and upper
gastrointestinal haemorrhage) can precipitate type-1 hepatorenal syndrome, which carries a very high
mortality rate. Emerging data suggested that serelaxin might also have renoprotective properties. The
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beneficial renal haemodynamic effects of serelaxin (increased renal blood flow (RBF) and reduced
filtration fraction) were shown in patients with chronic heart failure (Voors A et al, Circ Heart Fail 2014)
and improvement of renal biomarkers (creatinine and cystatin-C) in patients with acute heart failure
(Metra M et al, J Am Coll Cardiol 2013). Furthermore, in a Novartis-sponsored phase 2 study (EudraCT
no. 201200023626, REC ref 12/SS/0177), Part A showed using 3-D phase contrast magnetic resonance
angiography that 120 minutes of serelaxin infusion increased RBF by 65.4% from baseline in patients
with cirrhosis and portal hypertension. Serelaxin decreased blood flow in the portal vein (PV) by 11.9%,
increased blood flow in the hepatic artery by 18%, but had no effect on superior mesenteric artery (SMA)
flow. In contrast, terlipressin markedly reduced SMA flow (36.9%), PV flow (40%) and total liver blood
flow (34.7%). Importantly, there was no clinically significant decrease in blood pressure with serelaxin
and no difference between pre and post treatment peripheral plasma NO levels.

The potential therapeutic profile of serelaxin (reduction in portal pressure, preserved or increased
hepatic blood flow, renal vasodilation, anti-fibrotic) indicates that it may have important effects in patients
with chronic liver disease. This randomised placebo-controlled pilot study was conducted to evaluate the
effect of serelaxin on HVPG and hepatic blood flow in patients with cirrhosis and portal hypertension.

2b. Objectives

The aim of this exploratory study was to investigate the safety and efficacy of serelaxin in reducing
portal pressure, as determined by the hepatic venous pressure gradient (HVPG), in patients with
compensated cirrhosis and portal hypertension.

Primary Objective

¢ To demonstrate that serelaxin induces a clinically significant acute reduction in portal pressure of
at least 20% from baseline in patients with cirrhosis and portal hypertension

Secondary Objectives
o To determine the effect of serelaxin on hepatic blood flow

o To determine the effect of serelaxin on systemic haemodynamics
e To collect safety and tolerability data for serelaxin

3. Methods

3a. Trial design

This study is a single site, phase 2, double-blind, randomised, parallel group trial to investigate the
effects of serelaxin on portal hypertension in patients with liver cirrhosis. Participants were allocated to
receive serelaxin or placebo in a 3:1 ratio using block randomisation with a random block size; there was
no stratification to this allocation. The control group was used to maintain the blind and provide
information to aid the design of future studies and no statistical comparison between treatment and
control groups was planned.

3b. Changes to trial design

Not applicable.
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4. Participants
INCLUSION CRITERIA:

1) Male or female adult subjects over 18 years of age

2) Able to provide written informed consent and able to understand and willing to comply with the
requirements of the study

3) Clinical/imaging-diagnosed or biopsy-proven liver cirrhosis of any aetiology

4) Evidence of portal hypertension either on imaging or previous endoscopy

5) Patients with large/grade 3 varices as identified by endoscopy within 6 months of screening must be
in an endoscopic band ligation programme at the time of study entry

6) Suspected hepatic venous pressure gradient (HVPG) 210 mmHg at baseline

EXCLUSION CRITERIA:

1) Pregnancy or nursing (lactating) women

2) Women of child-bearing potential not using highly effective methods of contraception.

3) Severe liver failure defined by one of the following: Prothrombin activity < 40%, Bilirubin > 5 mg/dL
(85 umol/L), hepatic encephalopathy > grade |

4) Presence of any non-controlled and clinically significant disease that could affect the study outcome
or that would place the patient at undue risk

5) A history of variceal bleed within 1 month prior to visit 1

6) Hepatocellular carcinoma or history of malignancy of any organ system (other than localized basal
cell carcinoma of the skin) treated or untreated.

7) Portal vein thrombosis

8) Previous surgical shunt or TIPSS

9) Current use of beta-blockers or nitrates, any other drug therapy known to have an influence on portal
pressure (diuretics permitted provided patients have been on a stable dose for at least 30 days)

10) History of drug or alcohol abuse within 1 month of enrolment

11) Sitting Systolic Blood Pressure <110 mmHg at screening visit or within 10 minutes prior to starting
study drug infusion.

12) Use of other investigational drugs within 5 half-lives of enrolment, or within 30 days/until the
expected pharmacodynamic effect has returned to baseline, whichever is longer

13) Significant arrhythmias, which include any of the following: sustained ventricular tachycardia,
bradycardia with sustained ventricular rate < 45 beats per minute or atrial fibrillation/flutter with sustained
ventricular response of > 90 beats per minute at rest, or Long QT syndrome or QTc > 450 msec (QT
correction will be performed using the Fredericia correction method: QTcF = QT/RR0.33) for males and
> 460 msec for females at screening (visit 1).

14) Documented hypersensitivity to intravenous contrast agents and/or iodine

15) Severe renal impairment (eGFR<30 mL/min /1.73 m?)

16) Significant left ventricular outflow tract obstructions (e.g., severe valvular aortic stenosis, obstructive
cardiomyopathy), severe mitral stenosis, restrictive amyloid myocardiopathy, acute myocarditis

17) Severe aortic or mitral regurgitation for which surgical or percutaneous intervention is indicated

18) Major neurologic event including cerebrovascular events, within 30 days prior to screening

19) Clinical evidence of acute coronary syndrome currently or within 30 days prior to enrolment

20) History of hypersensitivity to study drug serelaxin or study drug ingredients

21) Inability to follow instructions or comply with follow-up procedures

22) Pacemaker, cardiac resynchronisation device or implantable cardioverter-defibrillator in situ
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5. Study setting

This was a single site study, undertaken at the Royal Infirmary of Edinburgh, Edinburgh, UK.

Participants attended the Royal Infirmary of Edinburgh Clinical Research Facility (RIE-CRF) for
screening (visit 1) for less than 60 min consisting of physical examination, screening blood tests (full
blood count, coagulation and biochemistry), ECG, blood pressure measurement, and informed consent.

Randomisation was performed once it was known that the participant had passed screening, prior to the
study visit.

At the study visit (visit 2; <7 days after the screening visit), eligible participants attended the RIE-CRF
and had baseline haemodynamic measurements performed, following an overnight fast and the
avoidance of caffeine for >8 hr. After baseline evaluation and confirmation of HVPG =10 mmHg,
participants received (in a double-blind fashion) either serelaxin or placebo. The haemodynamic
measurements were repeated at specified timepoints (Fig 1). A peripheral blood sample was taken at
baseline and after 2h, processed, and stored for future analysis. After the post-treatment assessments,
participants were observed for a recovery period of 4h which included physical examination, blood
pressure, ECG measurement and routine laboratory blood tests.

-Bh oh 1h Zh 3h ah 5h 6h Th Bh
'l Overnight fast Recovery perlod
e i :
e T e R T T ) I
HR HR ».l_
BpP BP
Satety
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Fig 1. Study visit overview.

ECG, electrocardiogram; HR, heart rate; BP, blood pressure; RR, respiratory rate; S-G, Swan-Ganz;
IVCP, inferior vena cava pressure; Cl, cardiac index; SVRI, systemic vascular resistance index; APWV,
aortic pulse wave velocity; WHVP, wedged hepatic venous pressure; FHVP, free hepatic venous
pressure; HVPG, hepatic venous pressure gradient; ICG, indocyanine green; HV, hepatic vein

6. Interventions

IMP: Serelaxin (recombinant human relaxin-2).
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Placebo: The placebo used is 20 mM sodium acetate buffer solution at pH 5.0 with an appearance
identical to serelaxin to achieve blinding.

TABLE 1: Summary of Planned Investigational and Reference Therapy

— Serelaxin 30 80 Continuous | .
Arm 1 15 Investigational (RLX030) ug/kg/d | pg/kg/d | infusion 2h intravenous -
Continuous | .
Arm 2 5 Comparator Placebo - - infusion 2h intravenous No

7. Outcomes
7a. Primary Endpoint

¢ Change from baseline in fasting hepatic venous pressure gradient (HVPG) after 2 hr serelaxin
infusion

HVPG measurement: Portal pressure was measured indirectly by determining the HVPG as
previously described (ref). The procedure was performed after fasting all night and at roughly the same
time of day due to circadian variation in HYPG measurements. Using the femoral approach, a balloon-
tipped catheter was advanced into a hepatic vein under fluoroscopic guidance. The free hepatic venous
pressure (FHVP) was measured with the balloon deflated and floating freely in the hepatic vein close to
its junction with the inferior vena cava. The wedged hepatic venous pressure (WHVP) was measured
with the balloon inflated until the branch of hepatic vein was completely occluded. HVPG was obtained
by subtracting the FHVP from the WHVP. All measurements were performed in triplicate and a
permanent record of the tracings were obtained.

7b. Secondary Endpoints

Change from baseline in fasting HVPG after 1 hr serelaxin infusion
¢ Change from baseline in fasting hepatic blood flow after 2 hr serelaxin infusion (measured from
the concentration of indocyanine green (ICG) in the hepatic venous blood vs peripheral venous
blood using the Fick Principle)
Change from baseline in inferior vena cava pressure (IVCP) after 2 hr serelaxin infusion
Change from baseline in cardiac index (Cl) after 2 hr serelaxin infusion
Change from baseline in systemic vascular resistance index (SVRI) after 2 hr serelaxin infusion
Change from baseline in aortic pulse wave velocity after 2 hr serelaxin infusion
Safety and tolerability of serelaxin infusion (as assessed throughout the study by monitoring AEs,
clinical laboratory blood tests, heart rate, blood pressure and ECG)
o Change from baseline in blood biomarker measurements after 2 hr serelaxin infusion

STOPP CSR v1.0_27Feb2019; author Prof J Fallowfield



accord

Academic and Clinical Central Office for Research and Development

7c. Changes to outcomes

It was decided only to measure mechanistic blood biomarkers if the primary endpoint data was positive.
In the event of a neutral study result, the blood samples would be banked and stored for ethically-
approved research in the future.

8. Sample size

The primary efficacy endpoint was the decrease in fasting HVPG between baseline and 2h post
serelaxin treatment, targeting for a 20% reduction. The sample size calculation was based on a previous
study in Edinburgh evaluating carvedilol (Tripathi D et al, Aliment Pharmacol Ther 2002) and the data
from the previous Novartis-sponsored serelaxin phase Il study (RLX030X2201). Assuming a mean
baseline HVPG of 16.37 (SD=2.14) mmHg and post-baseline HVPG of 13.1 (SD=3.91) mmHg (20%
decrease), the change from baseline in HVPG was estimated to be 3.3 (SD=4) mmHg. A sample size of
14 subjects in the serelaxin group provides 80% power to detect at least a 20% decrease from baseline
in HVPG using a two-sided paired t-test with alpha level 0.05. A small number of placebo-treated
patients were included in order to preserve double-blindness, not as a comparison group. Therefore, it
was proposed that a total of 20 patients (15 serelaxin and 5 placebo) would be randomised in a 3:1 ratio.

9. Interim analyses and stopping guidelines

There was no planned formal interim analysis and there was no Data Monitoring Committee for this
study.

10. Randomisation

10a. Randomisation Procedures

Participants were randomised to receive either serelaxin or placebo. Both treatments were prepared to
be similar in appearance, colour, and organoleptic properties. Masking was double-blind.

Randomisation was carried out after it was confirmed that the participant had passed screening, prior to
the study visit (visit 2). The randomisation service was carried out by the Edinburgh Clinical Trials Unit
(ECTU), allowing researchers and participants to remain blinded to treatment allocation. Blocked
randomisation was used to achieve balance between study arms and to reduce the opportunity for bias
and confounding. Random sequences of block sizes were generated by computer to achieve a 3:1
allocation ratio between serelaxin and placebo (i.e. n=15:5). Pharmacy prepared the appropriate
treatment after randomisation.

Serelaxin and placebo were administered, in a double-blind manner, via i.v. infusion at two different
infusion rates: 80 ug/kg/day for 60 minutes followed by 30 ug/kg/day for at least 60 minutes (until
completion of the final HYPG/ICG measurements). This was achieved by a single infusion bag with a
change in the administration rate.

10b. Withdrawal of Study Participants
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Participants were withdrawn from the study if the baseline HYPG measurement was <10 mmHg (as per
Fig 1). If upon randomisation it was established that the baseline HVPG was <10 mmHg, the participant
would then meet the withdrawal criteria and the study visit was abandoned.

Participants were able to voluntarily withdraw from the study for any reason at any time. If premature
withdrawal occurred for any reason, the investigator made every effort to determine the primary reason
for a participant’s premature withdrawal from the study and recorded this information on the CRF.

The investigator would also discontinue the study treatment for a given participant or withdraw the
participant from study if, on balance, he/she believed that continuation would be detrimental to the
participant’s well-being.

Study treatment would therefore be discontinued under the following circumstances:

Withdrawal of informed consent

Emergence of clinically significant adverse events at the discretion of the investigator

Any other protocol deviation that results in a significant risk to the patient’s safety

Signs or symptoms of hypotension, or blood pressure less than either SBP <90 and/or DBP <60
mmHg would be thoroughly evaluated by the investigator and the patient permanently
discontinued from study drug

e |f pregnancy was diagnosed at any point during the study.

Patients prematurely withdrawn from the study could be replaced by an equal number of newly enrolled
patients only if they were discontinued prior to the completion of the final set of haemodynamic
measurements (Fig 1).

11. Statistics
11a. Statistical methods

Summary statistics (n, mean, SD, median, min, max, Q1 and Q3) are presented over time for the
baseline, post-baseline and change from baseline measurements for the primary endpoint in the
serelaxin and placebo group. The geometric mean is presented for the baseline value, post-baseline
values, and for the ratio to the baseline values. Confidence intervals are calculated for both the
arithmetic and geometric means. Paired t-test is used to test the mean change from baseline
measurements. The secondary endpoints (e.g. hepatic blood flow) are subjected to the same analysis
as the HVPG.

The placebo control group was used to maintain the blind. We present the baseline to 2 hr change in the
same way as the primary outcome although as this has not been powered for, no direct statistical
comparison is made between serelaxin and placebo. The proposed analyses will help gain valuable
information for designing a future larger randomised controlled trial.

11b. Overall Statistical Principles

All participants are analysed in the group to which they were originally assigned irrespective of the
treatment received with the exception of adverse events which are presented according to allocated
treatment and also treatment received. For all analysis unless otherwise specified statistical significance
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is taken to be p<0.05. For all analysis where a paired t-test is stipulated this is performed for both mean
(arithmetic) and also geometric means.

11c. Timing of Final Analysis

Statistical analysis was performed after all data entry had been performed, after any ‘cleaning’ that was
required had been completed and the database locked.

11d. Missing Data

Any missing data as a consequence of the participant not having post-baseline measurement was not
imputed and participants with missing post-baseline data are excluded from the analysis at that time
point. The number of participants who withdrew during the course of the study is presented broken down
by treatment allocation and presented with reasons for withdrawal where available.

11e. Protocol violations/deviations, compliance
Protocol violations/deviations as captured in the sponsors database are presented in a tabular format.
11f. Adverse Events

Safety assessments included collection of adverse events (AE), clinical examination, vital signs,
laboratory tests and electrocardiograms (ECGs). Both the severity of AEs and relation to study
medication treatment was collected.

The number and percent of participants experiencing AEs are presented. There were no serious
adverse events (SAEs) reported. A line listing for all AEs is presented broken down by treatment
allocation and also presented broken down by treatment received. The number of AEs per participant is
presented descriptively and in appropriate cross tabulations with severity and relatedness.

11g. Validation and QC

A random selection of unique analysis and summary tables was QC’d using manual methods (i.e.
comparison of results in the table to results calculated by a calculator, spreadsheet, database output or
any alternative summarisation tool).

12. Results

12a. Participant Flow (Consort) diagram

Subject disposition is shown in the Consort diagram below. A total of 17 participants were screened. Of
these, 2 had a screening failure and did not proceed to randomisation. Fifteen patients were randomised
and 11 completed the trial (n=9 serelaxin, n=2 placebo). Reasons for withdrawal were baseline HVPG
<10 mmHg (n=2) and technical failure (n=2).
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Assessed for eligibility (n=17)

Excluded (n=2)
- History of malignancy (n=1)
- Prolonged QTc (n=1)

Randomised (n=15)

Placebo (n=4)

Serelaxin (n=11)

Y

Received allocated intervention
Yes (n=9)
Ne (n=2)

Received allocated intervention
Yes (n=2)
No (n=2)

- HVPG technical failure (n=1)
- HVPG < 10 mm Hg (n=1)

- HVPG technical failure (n=1)
- HVPG < 10 mm Hg (n=1)

Follow up
- 24 hour follow up (n=11)
- 4 week follow up (n=11)

Follow up
- 24 hour follow up (n=4)
- 4 week follow up (n=4)

The trial screened 17 participants. Of these participants, 2 had a screening failure and did not proceed
to randomisation. Details of these screen failures are provided below.

Study
D Treatment Investigator's decision - Please specify
013 Not  Screening failure - historical Squamous Cell carcinoma. Treated and cleared however fulfills exclusion
randomised criteria.
017 Mot Screening failure - prolonged QTc
randomised

The results in this report are based on the 15 participants who were randomised into the study, unless
otherwise specified.

Of the 15 participants who were randomised the following table shows a breakdown of treatment
allocations and trial completion.

STOPP CSR v1.0_27Feb2019; author Prof J Fallowfield
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Treatment
Not
randomised Placebo Serelaxin All
.\I ‘:X’ .\: f%’ E f'%’ N ‘}’(’J
Total 2 100 41 100 11 10017 ) 100
Did the participant
withdraw?
No 0 0 2 50 9 82111 65
Yes 2 100 2 50 2 18] 6 35

12b. Losses and exclusions

The four participants who withdrew following randomisation did not receive any study drug and are not
included in any primary or secondary analysis. The reasons for withdrawal are below:

Study

ID Treatment

Other reason for withdrawal - Please specify

008

010

011
015

Serelaxin

Follow up phone call at 24 hours/4 weeks continued for safety.

Unable to position balloon tipped catheter into hepatic vein therefore procedure had to be abandoned.

Placebo Unable to position balloon tipped catheter into hepatic vein therefore procedure had to be abandoned.
Follow up phone call at 24 hours/4 weeks continued for safety.

Serelaxin HVPG < 10 therefore unable to proceed

Placebo HVPG <10 therefore unable to proceed with study as per protocol

12c. Baseline Data

Baseline participant data is tabulated below. Median age was 56 (range 43-69) and 73% were male.
Cirrhosis aetiologies were alcohol (n=10), non-alcoholic fatty liver disease (n=2), hepatitis C (n=2) and
hepatitis B (n=1). Subjects were Child-Pugh class A (60%) and B (40%) with median MELD score of 10
(range 6-14). Mean baseline HVPG was 16.3 mmHg (range 10.3-21.7).

¢ Participant demographics

N Geometric
Variablename Studyarm N missing Mean StDev Min Q1 Median Q3 Max mean
Age (years) Placebo 4 0 59.6 4.1 54.1 56.7 60.2 625 638 59.5
Serelaxin 11 0 56.0 78 43.2 505 56.5 624 696 565
Total 15 0 56.9 70 432 513 580 624 696 56.5
Treatment
Placebo Serelaxin All
N % N % IN| %
Total 41 100 11 100 | 15] 100
Sex
Male il 75 8 73|11 73
Female 1 25 3 27| 4] 27
Ethnicity
White 41 100 11 100 | 15] 100
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e Physical measurements

Physical Study N Geometric
measurements arm N missing Mean StDev Min Q1 Median Q3 Max mean

BMI Placebo 4 0 262 50 198 226 265 297 318 258

Serelaxin 11 0 296 44 241 265 280 351 366 293

Total 15 0 287 46 198 257 276 318 366 283

Height (cm) Placebo 4 0 1751 136 1552 1666 1795 1835 186.0 174.6

Serelaxin 11 0 1684 37 1627 166.0 168.0 1693 175.0 168.3

Total 15 0 1702 77 1552 166.0 168.0 1750 186.0 170.0

Weight (kg) Placebo 4 0 803 194 626 646 773 961 1042 786

Serelaxin 11 0 838 125 685 739 821 992 1049 83.0

Total 15 0 829 139 626 716 821 992 1049 818

o Past medical history (PMH): liver disease aetiology and complications

Treatment Treatment
Placebo | Serelaxin All Placebo | Serelaxin All
N | % N % |N| % N | % N % IN]| %
Total 4| 100 1] 1wof15] 100 Total 4| 100 11] 100]15] 100
Liver disease ongoing Any current/previous
liver related
Yes 41100 11 100 15] 100 complications?

Alcohol No 2| so 1] 36| 6] 40
No 2] 50 3 27| 5] 33 Yes 2| 50 7 64| ol &0
Yes 2| 50 8 73| 10] 67

Hepatitis C
No 3] 751 10| 91]13]| 87 If yes to "Any Treatment

current/previous liver
Yes 1] 25 1 9] 2] 13 related complications Placebo | Serelaxin All

Hepatitis B N | % N % IN] %
No 3] 75 11] 100]14] 93 Total 2] 100 7] 100]9]100
Yes 1 25 0 o] 1 7 Ascites

NAFLD No 0 0 1 1411 11
No 3] 75 10 91113] 87 Yes 2] 100 [ 86| 8] 89
Yes 1| 25 1 9] 2] 13 Spontaneous Bacterial

Peritonitis
Autoimmune hepatitis
No 21100 7] 100]9]100
No 41100 11 1001 15] 100
Encephalopathy

Primary sclerosing .

cholangitis No 1| 50 4 57| 5] 56
No 4] 100 11] 100]15] 100 Yes 1] 50 3 43141 M4

Primary biliary Variceal bleeding

cirrhosis -

No 21 100 2 201 4] 44
No 4] 100 11| 100]15] 100 - —
Yes 0 0 » 71| 5] 56
Haemachromatosis
Other
No 4| 100 11] 100]15] 100 -
No 21100 7] 100} 9]100

Cryptogenic
No 4| 100 10] 91|14] 93
Yes 0 0 1 9] 1 7

Other
Noe 4| 100 11 100 15] 100
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e PMH: Non-drug therapies:

Treatmient

Placebo | Serelaxin All

N % N % [Nl %

Taral 41 100 11 VO | U5 100

Any non-drug therapies
performed within 30
days of screening?

Mo

i

100 11 10| 15] 100

o PMH: Current/previous cardiovascular related complications

Trewat meni

Placebo | Serclaxin Al

N Ha N % N %

Tatal 4| 100 1] 100 15] 100

Ay eurrent S provious
cardiovascular related
complications?

Nir 41 100 10 arf 4 03
Yin 4] ] | t | T
11y o " Ay
current/previous Teeat mient
card lovascular related
complications Serelaxin Al
M b Ml %
latal 1 100§ 1] 10

Myocardial Infarct ion

Ns

100§ 0] 10D

Coerebrovascula
Aceldent

Yes 1 1000 1] 100
CH b
No 1 100§ 1] 100

e PMH: Current/previous other conditions

Treatment

Placiolua Sierelaxin All

S EAEREIL

Tatal 41 100 1] oo 15 100

Ay CcurrentSprevions
ol hier condltjons?

Na 1] { i ol 1 7

Yis 4l 100 10 arfi4] o3
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I wiss 1o Auvy Troat ment
CUrreTi S ey s T
comlitbons Placebo | Serelaxin All

N N T

Total 4| VoD 1O o] 0| 10D
Ast huma

X 3 75 7 Tof ] 71

Yis 1 25 L 1) H Fall
COFD

N 4] Viny 10 T REY RiEY]

[Habres

No 41 Vi FLI Y - |

Yes o 0 ] wl 3] 21

InMarmmatorny Bowseld
[Hmasuna

Mo 41 1o 10 ILLV NER L]

['.plh-in'.. e FUTS

Xo 4] iy o LY 03

Yes (1] 0 I (U] 7

Hsematological

il =il

Nao 4] Vi T Togur] o
Yes (1] 0 ( wml 3] 21
Desrmatobogbeal
LR T
Nin 2 50 7 70l ol 64
Ve 2 S0 1 W) 5] 36

e PMH: Additional significant ilinesses

Treatment

Placek Serelaxin All

Nl %| n|% [N

Tatal 41 100 11 100 15 ] 1060

Additional significant
Nresses

No 1 25 d ] o 33

Yos 3 TS ) G | 10¥] 6T
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If yes to "Additional

Treatment

If yes to "Additional

Treatment

significant illnesses’ Placebo | Serelaxin All significant illnesses’ Placebo | Serelaxin All
N|]%]| N % |N]| % N|]%]| N % |N| %
Total 3] 100 71 100)10] 100 Iliness 3
Illness 1
Cholecystectomy 0 0 1 14] 1] 10 3rd illness not recorded 0 0 4 57| 4] 40
Depression 1| 33 0 o] 1] 10 Colonic polyps 1] 33 0 o 1] 10
Fracture subluxation Depression 0 0 1 141 1] 10
right ankle 0 0 1 141 1] 10 -
- Glaucoma 0 0 1 141 1] 10
Hypertension 1] 33 2 291 3] 30 :
- Hiatus Henia 1] 33 0 o] 1] 10
Peripheral neuropathy 0 0 2 291 2| 20
- Leishmaniasis 0 0 1 141 1] 10
Retinal haemorrhage 1 33 i of 1 10
Sciatica 1] 33 0 o] 1] 10
Right knee injury- bomb
blast in army 1997 0 0 1 14] 1] 10 lliness 4
Hlness 2 4th illness not recorded 0 0 5 71] 5] 50
Carpel tunnel syndrome 0 0 1 140 1] 10 Back pain 0 0 ! a1 1o
Depression 0 0 1 14] 1| 10 Chronic bronchitis 1] 33 0 o] 1] 10
Duodenal ulcer 1] 33 0 o] 1] 1o Hypertension 0 0 1 141 11 10
Osteopenia 1] 23 1 14] 2| 20 Raynauds 1] 33 0 o] 1| 10
Post traumatic stress prneumothorax 1 33 0 o] 1 10
disorder 0 0 1 14] 1] 10 =
Iliness 5
i o el L 1 5th illness not recorded | 1| 33| 6| se| 7] 70
Right lateral e
tongue - hyperkeratosis, Depression 1] 33 0 ol 1] 10
inflammation 0 0 1 4] 1] 10 Osteoarthritis 1] 23 0 ol 1] 10
Unstable Angina 0 0 1 4] 1] 10 Vaginal prolapse 0 0 1 141 1] 10
fracture right little
finger metacarpal 0 0 1 141 1] 10
12d. Alcohol consumption
Ireatment
Placeho Serelaxin All
N N N NI %
Toual 41 100 11 TOCHE 15 | 10K
Is alcolwl being
Consuneed?
Na 3 75 B 7311 i3
Yis 1| 25 3] 27] 4] 27
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Treatment

I wes to " 1s alood ol
biring consurmed? Placeba Serelaxin All

N F N % IN| %

Toatal 1 0 10 1000 41 1040

What Is the average
wise Ry Intake

<1 urweek 1] 1isd | TOMD | 4§ 1O
Tresatmemt

I vy 1o " s aloodyol

belng consumued? Placeba Serelaxin All

N N % N

Total 3] 100 = TG 01| 1D

Participant abstinem

lear
- 12 rriths | 33 2 25 3 27
I -2 years 4] o 2 25 s 15
2 Vears 21 67 4 00 G) 55

12e. Medications within 30 days of screening

Treatment

Placekso Soerelaxin All

M ] M ] Nl %

Tatal

100 11 1O 15 ] DO

Current /recent medical lons

Yes

100 (N} [0 15| 1O

I yes, las thie Jrart i il.l.lli!
recent Y eneolled Sis cuarmently
enrolled in another clinlcal trial?

W 3
Yes 1

=3
i
cn

2 H

B
LT
i |

LH

12f. Physical examination

Treatment

Placeha Serelaxin All

N s N % | N

Total 41 10 11 1ol 151 100

Was a physical examination
[1|-||r|1|||.|-r| 4

Yies 11K} 11 100§ 15 100
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Treatment

Placebo | Serelaxin All
N % N % |N| %

Total 4] 100 11| 100]15] 100
General appearance

Normal 41 100 11 100 15] 100
Skin

Abnormal 3] 75 10 91]13] 87

Normal 1 25 1 9] 21 13
Eyes, Ears, Nose and Throat

Abnormal 0 0 1 9] 1 f 4

Normal 41 100 10 91114 93
Head. Neck and Thyroid

Normal 4] 100 11] 100]15] 100
Cardiovascular

Abnormal 0 0 1 9] 1 7

Normal 4] 100 10 91]14] 93
Respiratory

Normal 4] 100 11] 100} 15] 100
Abdomen

Abnormal 3] 75 5 45] 8] 53

Normal 1] 25 6 55| 7| 47
Extremities

Abnormal 0 0 2 18] 2] 13

Treatment

Placebo | Serelaxin All
N % N % |N]| %
Extremities
Normal 4] 100 9 82113] 87
Musculoskeletal
Normal 41 100 11 100§ 15] 100
Neurological
Abnormal 0 0 | 9] 1 7
Normal 41 100 10 9114 93
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Treatment Treatment
Skin abnormalities Placebo | Serelaxin All Abdomen abnormalities Placebo | Serelaxin All
N % N % |N| % N | % N % |N| %
Total 3] 100 10] 100]013] 100 Total 3] 100 5] 100]| 8] 100
If abnormal... If abnormal...
Clinically significant 0 0 | 10 1 8 Not clinically significant 3| 100 5 100] 8] 100
Not clinically significant 31 100 9 anj 12| 92
Treatment
Extremeties abnormalities Serelaxin All
Eyes, ears, Treatment N % [N] %
nose and throat
abnormalities Serelaxin All Total 2 100} 2] 100
N o9 INI % If abnormal...
Tatal 1 10| 1] 100 Not clinically significant 2 100 2] 100
If abnormal...
- Treatment
Not clinically significant 1 1001 1] 100
Neurological abnormalities Serelaxin All
N % [N]| %
Treatment
Cardiovascular - Total | 100 1] 100
abnormalities Serelaxin All
- If abnormal...
i b Bl Not clinically significant 1 100 1] 100
Total 1 100 1] 100
If abnormal...
Not clinically significant 1 100] 1] 100
12g. Vital signs
Study N Geometric
Vital signs anm N missing Mean StDev Min Q1 Median Q3 Max eean
Diaskolic BP  Placebo i o 7TB3 108 663 TI.7 o gas 927 T
Serelaxin 11 0 808 112 653 897 78T 817 853 800
Total 15 0 801 107 633 697 70 917 953 T94
Heartrate (bpm) Placebo 4 0 688 24 663 667 688 V0B MO 68.7
Serelaxin 11 0 747 166 463 623 T30 940 970 729
Total 15 o0 7Tl 144 4683 8683 707 Blo 970 FaE:
Respiratory rate  Placebo 4 0 155 19 140 140 150 170 180 154
Serelaxin 11 o 144 23 120 120 160 160 180 142
Total 15 o 147 22 120 12.0 16.0 16.0 180 145
Systolic BP  Placebo & 0 1323 160 1117 1205 1340 1440 1493 1315
Serelaxin 11 0 1500 163 1260 1323 1553 1637 1733 1481
Total 15 0 1453 176 1117 1283 1450 1560 1733 144 2
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12h. Electrocardiography (ECG)

Treatment
Placebo | Serelaxin All
N N % | N
Toual 4] 100 Il 100 ] 15 ) 100
Wias an ECG performesd
Yes 41 100 [} VOO E5 | 100
Was a secomnd ECG
et Tormed
Yes i] 100 11 100 ] 15| 10D
Was a third ECG
pr ol
Yes 41 100 11 100 ] 15 ) 100
Treatment
Placels Serelaxin All
N N % N
Total 1] 100 1] 100 15y 100
If yes, was the ECG
Normal 41 100 " 73l 121 &0
Abnorml bt not
clinfcally significam 0 0D L1 27| 3 20
If yes, was ECG 2
Normal 4| 100 0 a2l 12l a7
Abwworrial Dot puot
climically significant [} (] F S 2 13
If ves, was ECG 3
Normal 4] 100 ] T3]12)| 8O0
Abwwormnssl Bt pad
clindcally skenilcant 0 0 3 27 3 210

12i. Child-Pugh and MELD scores

Treatment Treatment

Placebo | Serelaxin All Placebo | Serelaxin All
N | % N % |N| % N | % N % [N %
Total 4| 100 11| 100]15] 100 Total 4] 100 1] 100)15] 100

Child Pugh Score MELD score

5 2| s0 3 27| 5] 33 6 1] 25 0 o] 1 7
6 1] 25 3 27) 4] 27 7 1] 25 0 o] 1 7
7 1] 25 3 27) 4] 27 8 1] 25 1 9] 2] 13
9 0 4] 2 18] 2| 13 9 0 0 3 27 il 20
10 0 0 1 a] 1 7
11 1] 25 2 18] 3] 20
12 0 0 2 18] 2] 13
13 0 0 1 9 1 i
14 0 0 | 9l 1 T

STOPP CSR v1.0_27Feb2019; author Prof J Fallowfield



accord

Academic and Clinical Central Office for Research and Development

12j. Pulse wave velocity (m/s)

N Geometric
Variable name Studyarm N missing Mean StDev Min 01 Median O3 Max mean

Pulse wave velocity Placebo 4 1] 92 19 80 80 85 04 19 a0
Serelaxin 11 [i] 84 15 60 73 89 99 102 83
Total 15 1] B 16 g0 T4 85 2% 119 85

Alx at poric Placebo 4 0 488 116 351 404 487 573 628 477
Seralaxin 11 0 M0 65 20 202 IGE 435 450 154
Totad 15 0 394 7 280 302 3|0 450 628 ]
Alx gt brachial®  Placebo 4 o0 21 »ns 51 54 210 387 408
Serelaxin 11 o 32 129 -121 -168 -1.7 16 1486
Total 15 0 35 191 191 148 08 146 496
Anenal pge Placebo 4 0 503 93 420 425 400 530 @10 406
Serelaxin 11 0 457 138 133 130 555 @810 &0 421
Toted 15 0 469 150 155 355 550 &10 &0 440
Brachial Dsastolic BF  Placebo 4 0 834 132 755 7158 715 910 1030 B27
Serelaxin 11 0 B09 113 6253 7o B0 W0 1Mo B
Toted 15 0 86 114 625 755 o0 @0 1030 B0 &
Brachial MAF  Placebo 4 0 003 136 805 G808 45 D88 1185 1]
Sefplaxin 11 0 10085 e 80 99 995 100 1220 999
Total 15 0 1002 116 820 900 290 1100 1220 696
Brachial PP Flacebo 4 0 474 93 405 415 40 533 &0 467
Serelaxin 11 o 589 116 420 470 630 880 TS0 ST
Totel 15 0 558 119 405 450 515 665 750 46
Brachial Sysiohc BF  Flacebo 4 0 1308 150 1es 173 1290 1443 1485 1200
Serelaxin 11 0 1398 161 1190 1280 130 1600 1640 1380
Totl 15 0 1374 160 1165 1200 1280 85 1640 1365
Central PP Ao Placebo 4 o 527 108 437 450 406 805 &80 510
Serelaxin 11 0 606 124 424 4TS 635 T2 TEO 00
Total 15 0 585 122 424 463 621 6880 769 567
Contral SBPa0  Flacebo 4 0 1361 181 1182 1208 1HT 1515 15589 1352
Serelaxin 11 0 1415 162 1156 1264 1306 1554 1688 140 6
Tolal 15 0 1400 162 1156 1260 1296 1554 1688 1391
Epechon duration  Placebo 4 [ 333 2900 338 53 3600 3650 358
Serelaxin 11 0 X236 267 250 3000 325 M5 WIS 3226
Tolal 13 0 372 280 2350 3000 J00 3550 3IETS 30

* Geometric mean has not been calculated for Alx at brachial because it is possible for this measurement
to be negative as well as positive,
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12k. Impedance cardiography

Haemedynamic Study N Geomatric
measuraments arm N missing maan Mean St.Dev Min Q1  Median Q2 Max
- Carche Inchx . Plocets 4 4] . a2 33 0 -l. . 28 30 a 2. . ig 38
Serelman 11 4] ) k] 05 30 34 4.0 4.3 48
Toted 15 0 ar ar 0.6 48 33 a8 i, 1 a8
MNCP  Placetss 4 [i] 6.4 T4 Ar 231 48 A2 100 MO0
Serelaon 10 1 7a 83 31 03 aof a7 10 n1no
Totd 14 1 [N B0 32 03 [ BY 100 10
MAP  Placebo 4 (] s 1005 168 B8B83 B3 M85 M3y 127
Sereloan 11 [}] 4 4.0 108 803 820 M3 1003 T
Totd 15 0 850 857 124 B03 B47 o83 04T 1227
SVRI  Flacebo 4 0 2260 238 TaT4 1703 1813 2152 2862 3043
Sereloxn 11 4] o1 1735 363T 1344 1360 1680 2146 207
Tatld 15 (1] 1835 180G 328 1344 1455 1l 2160 3343

12l. Primary Outcome

The primary outcome is to examine if the baseline to 2 hr change in fasting hepatic venous pressure
gradient (HVPG) is a clinically significant one.

In those allocated to the serelaxin arm (n=11), two participants were withdrawn. For one of these
participants it was not possible to obtain a HVPG measurement and in the other their HYPG was <10
making them unable to continue in the study. These two participants shall not be included in any further
analyses, leaving 9 participants.

The following tables present the descriptive statistics for the change and the results from a paired-
samples t-test using both the arithmetic mean and the geometric mean.

N Geometric
Variable name  Study timepoint N missing Mean StDev Min Q1 Median Q3 Max mean
HVPG Baseline: 1h 8 0 159 33 103 147 187 187 193 156
Startof Infusion +2hr 9 0 156 43 10.7 123 147 190 233 15.1

The results from the paired t-tests show that there is no evidence of a significant change between
baseline and 2 hr change in fasting HPVG (p-valu€arithmetic=0.76; p-valuegeometric=0.68).
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Mean of StdDevol  Lower 85%CI Uppar 85%CI

Tast N ditf diff of diff of diff p-value
Arithmetic g 04 as -2.3 31 076
(Baseline-Infusion2h)
Geomatric
mean of Coefficient  Lower 85%CI Uppar 85%CI
Tast 1] diff of variation of diff of diff p-value
Geometric 9 1.0 02 0.9 1.2 068

(Basalinainfusion2h)

The following is a graphical presentation of fasting HVPG over the duration of infusion by treatment
allocation. Each line represents an individual participant.

Fasting hepalic venous pressure gradient

=

e W

1 |

/
Placebo

Fasting HVPG
=
1

1
Serelaxin

T T T
Baseline: 1 h Start of Infusion + 1hr Start of Infusion +Zhr

Study Timepoini

12m. Secondary Outcomes
o Change in fasting HVPG after 1 hr from baseline

This analysis examines the change from baseline in fasting HVPG after 1 hr serelaxin infusion. The
table below presents the descriptive statistics in those treated with serelaxin at baseline and at 1 hr

after infusion. Note that 5 participants did not have HVPG measurements taken one after the start of
their infusion. This was due to a decision by the study team to focus efforts on the 2 hr HVPG
measurement.
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OIN®

N Geomelric
Variable name  Study timepoint N missing Moan StDev Min Q1 Median Q3 Max mean
HVPG Bassling: 1 h 9 0 159 33 102 147 16.7 187 193 156
Start of 4 5 159 2.1 140 143 155 176 187 158
Infusion + 1hr

The following tables present the results from paired t-tests using both arithmetic and geometric means.
The results from the paired t-tests show that there is no evidence of a significant change between
baseline and 1 hr change in fasting HPVG (p-valu€arithmetic=0.69; p-valuegeometric=0.63).

Mean of Std.Devof  Lower85%CI Upper 95%:CI
Test N diff diff of diff of diff p-value
Arithmetic 4 0.4 18 34 26 0.65
(Basaline-Infusion1h)

Geometric

maean of Coefficient Lower 95%CI Upper 95%:CI
Test N diff of variation of diff of diff p-value
Geometric 4 10 01 0.8 12 0.63

(Baseling/Infusionh)

¢ Change in hepatic blood flow

The following table shows the descriptive statistics for hepatic blood flow pre and post infusion in those
participants who received serelaxin:

Time point N | N missing | Mean | St.Dev | Min | Q1 | Median | Q3 | Max | Geometric

mean
Baseline 1 hr 7 4 1.5 08| 0408 15122 2.7 1.2
Start of infusion+2 hr | 5 6 1.2 0.8 04]0.6 1.1 | 1.3 24 1.0

The following table shows the result of a paired t-test on the baseline to start of infusion + 2 hr change
(post minus pre, so that a negative value indicates a drop in measurements) and from this it can be seen
that there is no evidence of a statistically significant change using either the arithmetic mean p=0.1451
or geometric mean p=0.1465.

Arithmetic mean:

N Mean
51 -0.2781

95% CL Mean
-0.7054 | 0.1493

Std Dev | DF
0.3442 4

t Value
-1.81

Pr> |t
0.1451

Geometric mean:

N | Mean | 95% CL Mean Coefficient | DF | t Value

of Variation
0.2144 4

Pr> [t

5 10.8432 | 0.6481 | 1.0971 -1.80 | 0.1465
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e Change in Hepatic Sinusoidal Resistance

The following table shows the descriptive statistics for hepatic sinusoidal resistance pre and post
infusion in those participants who received serelaxin.

Time point N N missing | Mean | St.Dev | Min Q1 | Median Q3 | Max | Geometric

mean
Baseline 1 hr 7 4] 1160 | 649.2 | 343.3 | 615.3 1039 | 1860 | 2176 994.9
Start of infusion + 2 hr 5 6 | 1187 | 721.3 | 444.6 | 891.7 922.8 | 1326 | 2350 1027

The following table shows the result of a paired t-test on the baseline to start of infusion + 2 hr change
(post minus pre, so that a negative value indicates a drop in measurements) and from this it can be seen
that there is no evidence of a statistically significant change using either the arithmetic mean p=0.9010
or geometric mean p=0.7124.

Arithmetic mean:

N Mean | 95% CL Mean | Std Dev | DF | t Value | Pr>|t|
51 -19.0299 | -417.8 | 379.7 321.1 4 -0.13 | 0.9010

Geometric mean:

N | Mean | 95% CL Mean Coefficient | DF | t Value | Pr> |t|
of Variation
51 1.0518 | 0.7381 | 1.4987 0.2911 4 0.40 | 0.7124

e Changein IVCP

This analysis examines the baseline to 2 hr change in inferior vena cava pressure (IVCP). The table
below presents the descriptive statistics in those treated with serelaxin.

N Geomeltric
Variable name  Study timepaint N missing Mean S5tDev Min Q1 Median Q3 Max mean
WCP Basaline: 1 h 8 1 82 34 03 8D a7 105 110 70
Start of Infusion +2hr 8 1 9.0 24 10 75 78 103 140 88

The following tables present the results from paired t-tests using both arithmetic and geometric means.
The results from the paired t-tests show that there is no evidence of a significant change between
baseline and 2 hr change in IVCP (p-valu€arithmetic=0.58; p-valuegeometric=0.27).
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Mean of StdDeveol  Lower85%CI  Upper 85%CI

Test N diff diff of diff of diffl  pevalue
Arfthmetic T 04 1.7 -1.2 20 058
(Baseline-infusion2h)
Geomelric
maean of Coafficient Lower 85%CI Uppor 85%CI

Taest N diff of variation of diff of diff p-value
Geomatric T 10 01 1.0 11 027
(BaselineinfusionZh)

The following is a graphical presentation of IVCP over the duration of infusion by treatment allocation.
Each line represents an individual participant.

Mean inferior vena cava pressure (IVCP)

15+

10 \
x

Placebo

Mean IVCP
b
1

— e —

Serelaxan

L]
Baseline: L h Stan of Infusion +2he

Study Timepoint

¢ Change in cardiac index

The table below presents the descriptive statistics of the baseline to 2 hr change of cardiac index in
those treated with serelaxin.

] Geomeltric
Variable name Study timepoint N missing Mean StDev Min Q1 Median Q3 Max mean
Cardiac index Baseline: 1h ] ] a8 05 b 34 38 41 48 38
Start of Infusion +2hr 9 1] 41 o8 2T 3t 3.9 47 52 4.0
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The following tables present the results from paired t-tests using both arithmetic and geometric means.
The results from the paired t-tests show that there is no evidence of a signficant change between
baseline and 2 hr change in cardiac index (p-valu€arithmetic=0.28; p-valuegeometric=0.44).

Mean of SidDevol Lower 85%CI Upper 95%CI

Tost N diff diff of diff of diffl  p-valus
Arithamatic 4 0.3 o7 08 031 028
(Baseling-Infusion2h)
Geometric
mean of Coefficient  Lower 83%CI Upper 95%CI
Test N dif of variation of diff of diff p-value
Geomelric 8 10 0.1 08 1.1 0.44
(Basalinanfusionn)
Cardiac index
ﬁ -
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Baseline: 1 h Sian of Infasion +2hr
Siudy Timepoint

e Change in SVRI

The table below presents the descriptive statistics of the baseline to 2 hr change of systemic vascular
resistance index (SVRI) in those treated with serelaxin.

N Geometric
Variable name  Study timepoint N missing Mean StDev Min O Median Q2 Max mean
SVRI Basaling: 1 h 9 0 176 3977 1344 1369 1501 2146 23T &77

Start of infusion +2hr 8 0 1605 4739 1073 1238 1459 1797 2617 1548
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The following tables present the results from paired t-tests using both arithmetic and geometric means.
The results from the paired t-tests show that there is no evidence of a significant change between
baseline and 1 hr change in systemic vascular resistance index (p-valu€arithmeic=0.42; p-
valuegeometric=0.32).

Meanof StdDevol Lower35%Cl1  Upper 95%CI

Test N diff diff of diff of diff pvalue
Arithmetic g 1111 344 192 4143 D42
(Basaline-Infusion2h)
Geomaetric
mean of Coelfficient  Lower 85%CI Upper 85%CI
Test N diff of variation of diff of diff p-value
Geometric 9 10 oD 10 10 032

(Basaline/Infusion2h)

Supenior vascular resistance index (SVRI)

SO0 ~

3000 —

2000 — e

Placebo

-
4000

SVRI

5000 —1

2000 =1

|
Serelaxin

1000 =1 ¥

-

T T
Baseline: 1 h Start of Infusion +2hr

Smady Timepoint

e Change in aortic pulse wave velocity

The table below presents the descriptive statistics of the baseline to 2 hr change of aortic pulse wave
velocity in those treated with serelaxin.

N Gaomatric
Variable namo Study timepaint N missing Mean StDev Min Q1 Median G Max maan
Pulse wave Baseline: 1 h 9 a a1 14 60 T3 T8 88 102 B.O
vilocity
Start of Infusion +2hr 8 1 a0 21 52 64 7.7 88 10 7.7
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The following tables present the results from paired t-tests using both arithmetic and geometric means.
The results from the paired t-tests show that there is no evidence of a significant change between
baseline and 2 hr change in aortic pulse wave velocity (p-valu€arithmetic=0.49; p-valuegeometic=0.19).

Moan of StdDevof  Lower 85%CI Uppar 85%C1
Tt diff diff of diff of ditf  p-valus

Arithmetic ] 02 a7 L4 08 048
(Baseline-Infusion2h)

=

Geometric
mean ol  Cosaffickent Lower 853%CI Upper 85%CI
Tast N diff of variation of diff of ditf  p-value
Geomelric B 10 00 1.0 1.1 018

[BasalinaInfusion2h)

Mean pulse wave velocily

20

15+
10

Placeho

Mean pulse wave velocity
(]
'

Serclaan

T T
Baseline: 1h Start of Infusion +2hr

Study Timepoini

e Change in heart rate and blood pressure

The following three plots show the mean values for heart rate, systolic BP, diastolic BP as measured
across the study period where the mean is calculated from three readings.

The plots are shown for those treated and each line represents a different participant.

Please note that although the space between time points in this graph are displayed as equidistant the
time gap between points may not be equal.
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Mean heart rate

Mean Heart Rate
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Mean systolic blood pressure

Mean Systolic BP

Evant Nama

Diastolic blood pressure
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Mean Diastolic BP
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¢ Change in biomarkers

This analysis not been performed as no biomarkers were measured.

e Change in HVPG in placebo group

This analysis is a repeat of the primary outcome analysis but in those allocated to the placebo group. No
formal comparison will be made between treatment and placebo. Only two participants have results at
both study timepoints and the other two participants in the placebo group were withdrawn. One was
withdrawn due to their HYPG measurement being <10 mmHg, and the other was withdrawn as a HVPG

measurement could not be taken. Due to the small number of participants in this analysis a paired t-test
shall not be performed.

Study 1D Baseline Infusion+2h

002 14 666666667 9

007 21666666667 15666666667

13. Safety
13a. Laboratory blood tests

For each of the blood test measurements we have them recorded at screening and again at 1 hr post
IMP. The following plots show the screening to post IMP change. Each line represents a participant and
each graph contains two panels to present the information broken down by treatment allocation.
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Please note eGFR was collected but has not been shown in these plots as all responses were recorded
as =60 with the exception of the screening result in participant 001 which was 58.
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Platelets
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Serum creatinine
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Serum potassium
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Serum direct bilirubin
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Serum alanine aminotransferase
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Serum gamma glutamyl transpeptidase

150

100

Placebo

50

GGT (UL
(=]

s
(5]
(=]

—a.
E=1
E=]

|
Seralaxin

50

Visit1: Sereening Post IMP +1hr
Event Name

13b. Adverse events

Treatment with serelaxin was well-tolerated. Overall, 12 adverse events (AEs) were reported in 7
subjects treated with serelaxin. None were serious or considered to be related to the IMP. The following
table shows the breakdown of AEs by treatment arm.

Treatment
Placebo | Serelaxin All
N To N T N Yo
Total 1| 100 i1 100 15 ] 100
At least one
recorded AE
No 3 75 I WG| 7 17
Yes 1] 25 7] 64| 8] 53

The table below gives details of the AEs recorded. There were no SAEs in this study. There were no
pregnancies reported.

¢ Placebo Arm:
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Related 10
Study s this a Ao Dt
D Adverse Event Start date SAESAR? Severty Relatedto MP Related o NP IMPHIWP Expeciediess Oufoome resobved
002 Diarhosa - dark GENCVIT o hild Possibly related  Possibly relaied  Uneelated Unsxpscied Resohed 0ENCV201T
green
e Serelaxin Arm:
Related to
Study Is this a interaction Date
ID Adverse Event Startdate SAE/SAR? Severity Relatedto IMP Related to NIMP  IMP-NIMP Expectedness Outcome resolved
003 Syncopal episode 29NOV2017 No Mild Unrelated Unrelated  Unrelated Unexpected Resolved 29NOV2017
on inserting venflons
003 Syncopal episode 20NOV2017 No Mild Unrelated Unrelated  Unrelated Unexpected Resolved 29NOV2017
on inserting hepatic
catheter
003 Syncopal episode 29NOV2017 No Mild Unrelated Unrelated Unrelated Unexpected Resolved 29NOV2017
on removing hepatic
venous catheter
003 Reports mild achein  30NOV2017 No Mild Unrelated Unrelated Unrelated Unexpected Ongoing
right upper quadrant
at 24 hour phonecall
005 Mean diastolic BP 20DEC2017 No Mild Possibly related Unrelated Unrelated Expected Resolved 20DEC2017
58.3mmHg at
IMP + 30mins
006 Prolonged QTin 17JAN2018 No Mild Possibly related Unrelated  Unrelated Unexpected Resolved 17JAN2018
ECGatIMP +2
hours
008 Bilirubin rise 07FEB2018 No Mild Unrelated Unrelated  Unrelated Unexpected Resolved 12FEB2018
012 Prolonged QTc on 30APR2018 No Mild Unrelated  Possibly related  Unrelated Unexpected Resolved 30APR2018
ECG
014 Syncopal episode 13JUN2018 No Mild L d Unrelated Ur d N/A  Resolved 13JUN2018
whilst inserting
venflon
014 Syncopal episode 13JUN2018 No Mild Unrelated Unrelated  Unrelated N/A  Resolved 13JUN2018
whilst positioning
hepatic catheter
014 Dental Abscess 27TJUN2018 No Mild Unrelated Unrelated  Unrelated Unexpected Resolved 04JUL2018
016 Right femoral 18JUL2018 No Mild Unrelated Unrelated  Unrelated NiA  Resolved 18JUL2018
arterial puncture

14. Discussion

14a. Limitations

The study was terminated before the recruitment target was met due to a worldwide lack of serelaxin
(Novartis have stopped manufacturing serelaxin and there was none available with a shelf-life beyond
315t August 2018). Therefore, based on our sample size calculation, the study is underpowered to detect
the primary endpoint.

The study was double-blind, placebo-controlled which would have addressed potential sources of bias.

There was one protocol violation:
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Vielition Participant  Date
Mas No# Oecured Description Actian
1 D05 HDEC20MT  On et GECASIONS during e 2 hour IMP infusion the parbcipants diasioic BP Ga - The: shudy' dnug b nis compiiete thenefion

fedl bl B0 mmHg. These results ane fractionally beice The kower Bmit sed in the

profocel [ was not recognised at the bme in eror, in part as: the invesbgatons
and rursing $2af do not corsider & DBP of 58 or 59 in & well panicipant 1o be
clinically siginficant. The sysiolc BF was weil abowe the sysiolic cul off of
Sdrenibg | 127 145mimikg). The parscipants vithl sigrs wens being dosshy
GRS Wi Bt Conimuous MIRdREy Mmonionng and ngular cosenatons

NG COMBCIVE BCION can be taken. Participant
foliovwed up following dary. ACCORD made swvare
and violation reponing lorm completed. PA - The
Slopping criteria will be prrted and made
rvdilaihe o ST during infusion days a4 3

posdar. This datails of this event hawe been

NEWS rearmined at O and the parbcipant wis Completely asymplomabic,
remaining well froughout

MSSeMingied i e Meam 35 A reminder

All protocol deviations captured in the sponsor's database are presented in the table below:

Participant No#

Date
Occured

Description

Corrective and preventative actions

001 - 010 {inclusive)

001

001

20MAR2018

250CT2017

250CT2017

250CT2017

250CT2017

250CT2017

250CT2017

250CT2017

250CT2017

250CT2017

250CT2017

250CT2017

250CT2017

Protocol states that total protein will be checked on bloods however this
has not been performed. Picked up at monitoring. Not noticed as not
clinically relevant.

Screened at 1hr, the waveform had changed. Fluoroscopy confirmed line
tip in inferior vena caua. Unable to finance line without interventional
radiologist therefore unable to obtain 1hr HVPG.

ICG infusion ran out pricr to line re-positioning in hepatic vein at time of
2nd ice sampling. Samples obtained although imaging suggested line tip in
inferior vena cava. 260CT17 - Above deviation confirmed on analysis of
ICG results

POST IMP + 30 mins. BP and heart rate only taken once in emor. Not
taken in duplicate. Nurse measuring observations was unaware,

Respiratory Rate not recorded at observations post imp + 30 mins. Nurse
taking observations at this time point forgot it was needed.

Due to a delay in the planned dose time the 1 hour pre-IMP infusion
measurements were performed outwith the 1 hour window recorded in the
protocol. This will not alter the validity of the results but is a deviation from
the protocol.

Protocol states that 2% of lidocaine should be used. On this occasion 3%
lidocaine was used. Apprpnate LA was achieved but this was a deviation
from protocol

Protocol states that the following tests are performed at IMP + 2 hours (+/-
15 mins) HVPG measurement. ICG and biomarker bloods. Bio-impedence
(cardioscreen). VPC measurements. APWN (tensioned). Obs. ECG in
duplicate. Due to difficult with line position we were unable to perform all
of the above tests within the 30 minute window

Post IMP + 1hr respiratory rate not recorded - staff error

IMP + 30 min overdose - reading taken (16.7ml) taken at 12.05. This was
at IMP + 37 minutes. 7 minutes late. Able to calculate back and
confidently confirm no overdose (13.5ml in 30 mins)

ECG at post IMP + 2 hours, ECG = 16455, ECG2 = 1648, ECG3 = 1650.
Gap between ECG 1 and 2 = 3 mins. not 2 mins

Post-IMP +2.5 hour vital signs taken at 1700, 1703, 1704, 3 minute gap
between V5 1+2 protocol states 1-2 min gap.

Post-IMP + 3.5 hour vital signs 1800, 1804, 1806. V5 1+2 = 4min apart

CA, - deviation noted. PA - Craig Marshall emailed and we
have requested to add total protein to order set

CA - Contacted interventional radiologist for support.

PA - Consider radiologist support at HVPG timepaints.
Consider use of additional guideline in future. Encourage
participants not to move

CA - attempted to re-position prior ot end of ICG infusion.
PA - Plan to start ICG bolus and latek in order to ensure
sufficient time for ensure accurate line position

CA - All study staff reminded about requirement to take HR
and BP in triplicate. PA - Should not happen again now that
all nursing staff aware. Remind staff at each study visit

CA - All staff reminded of the time points at which
respiratory rate is required. PA - Remind staff at each
study visit. Refer to paper CRF document protocol at each
stage.

CA - Attempted to get line in position and start IMP as
quickly as possible to minimise delay. PA - In future: use a
guidewire +/- have interventional radiclogist present to
ensure efficient line positioning

CA - Deviation log completed. Nursing/medical staff
reminded that protoocol stifulates that 2% should be used.
PA - Always check that 2% lidocaine is selected for line
insertion. ONly 2% lidocaine will be removed from
cupboard.

CA - Effords made to position the line as swiftly as
possible. PA - Start these measurements 15 mins before
IMP and 2 hours timepoint. We must try to obtain results
swiftly in order to perform everything within 30 minutes. The
priority is the primary endpoint of HVPG at 2 hours, If this

is a continual deviation then consider amendment to wider
window to IMP + 2 hours +/- 20

CA - All staff reminded of the time points at which HR,
RR + BP required. PA - Ensure protocol and pCRF are
consulted at time of obs

CA - Documented as deviation. PA - Appoint someone to
watch clock specifically for pump checked at appointed
times

CA - Documented as deviation. PA - Encourage patient
and staff to stand still attime of ECG so as not to have any
interference and a time error

CA - Documented as deviation. PA - Minimise distractions.
Watch the clock. Try to record BP nearer 1 min allowing
leeway

CA - Documented as deviation. PA - Minimise distractions.
Watch the clock. Ensure all staff aware of the importance
of time gaps.
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08NOV2017

08NOV2017

osNOV2017

08NOWV2017

08NOV2017

08NOV2017

08NOV2017

22NOV2017

29NOV2017

29NOV2017

29NOV2017

29NOV2017

29NOV2017

22NOV2017

ZNOVIT

A0NOVIONT

DEDECI0NT

DSDEC20MT

WHVP at IMP + 3, Both FHVP and WHVP recorded in triplicate as per
protoocol. 3rd WHVP (recoreded in pCRF as 24 and seen by all study
staff on day) did not capture on mindray machine and no paper same

data available. Number does not alter mean WHVP and therefore does not
have significant afffects on results

Tensioned arteriogrpah recording of APWY was completed |ust outwith
the appointed window at IMP + 2 hours +/- 15 mins

Screening ECG 11.43 1145 1148 = 3 mins apart

3.5mi lidocaine given where protocol states 10mi

IMP + 30 min overdose. Pump checked 2 mins late ie at 32 mins. Able to
calculate dose at 30 mins and confidentally confirm no overdose.

IMP+30 mins vital signs taken 10 minutes early therefore 40 minutes gap
betweem this and the next vital signs

Post-IMP + 2W ECG, ECG1 - 1544 ECG2 - 1546. ECG3 - 1549

Gap between ECG 2 + ECG 3 was 2 mins and 20 seconds rather than 2
mins

IVCOP not recorded pre-IMP. Line positioned rapidly in heptatic vein and
IVCP not recorded. Team decision not to move line when positioned so
well in liver

Participant uncomfortable after 2 hours of IMP and keen to complete
proceedings. Fidgety on trolley and therefore despite two attempts no data
was collected APWV. Decision made not to try again for patient comfort.

Volume of IMP infused not checked at IMP + 2 hours timepoint. Checked

at time of infusion stopping (2 hours and 33 mins) and no evidence of an
overdose

post-IMP + 2 hours ECG 2 - 2 gap = 1 min and 13 seconds rather than 2
min

Final vital signs at post-IMP + 4 hours taken 10 mins early. Patietn
unwilling to wait longer. Patient was monitored in the CRF until 4 hours
post-IMP however

Pump check (IMP infusion) & IMP+30 mins timepoint was 2 minutes late.
Mo overdose had occured

Bmi docaing given whaee protocol states 10 mi o be ghven
ECG perfiormed 1 min 59 secs after ECG 1. The gap between ECGs was
1 spoond 155 shan

Stan of IMP + 2 hour pump chack performad 21 minuies kater dus o
busyreeas of 2 holr B window

Senl ledocaine ghven whaee prolocol siades 10 mi to be ghven

CA - Try to be sure that all pressures have been captured.
PA - Capture each results in duplicate to try to prevent this
happening

CA - Tried to be as fast as possible performing all
necessary tests at this timepoint. PA All study staff aare of
need to be efficient in this short window, Start these tests at
15 mins before IMP + 2 hours + perform them as efficlently
as possible

CA - Documented as deviation, PA - minim|se movement.
Switch off electric bed and other electrical items nearby to
minimise electrical background interference,

Sufficient anaestheticgiven for patient fiven bodysize. 10 mi
will not be needed in full for every patient. Would not give
more than is required to achleve adequate anaesthetic

Appoint a nurse to ensure pump checked at correct time
points.

Unsure why this may have occured, Ensure all staff know to
slick to exact time points where possible

Try to minimise interference to be able to achieve adequae
ECG tracing at the night imes switch off phones and stand
sill

CA - Ask the patient not to move or talk during ECGs.

PA, - Continue to try to time the ECGs accurately ensuring
the patient doesnt move or talk at the point of recording
‘where possible

CA = Ensure IVCP is measured post-IMP PA - Screen line
In slowly and try to ensure that the IVGP is not missed.
highight IVGP on reminders of study plan

Continue to prioritise patient comfort. Encourage
participant that the most intense part if the study is almost
over and that the data is important,

CA - documented on pCRF that volume infused at 14.09
was not a 2 hour recording. PA - Ensure that the pump is
checked at exactly 2 hours. Allocate a nurse to
priorisatation tasks

CA - ensure no distractions during time of taking ECGs.
PA - minimise distractions. Ask patient not to talk, Watch
clock to ensure 2 min gap

CA - Times documented on pCRF and devation recorded.
PA, - Try to be as swift as is safely possible during study
period to ensure IMP and 4 hours Is not too late into the
evening. Encourage page thay the timings of the vital signs
are important for dat collection.

Appoint someone to watch clock at specific imepoint and
prompt checking of infusion

Suftcient local anassthedc given o pabent given body
habstus. 10mil will Hol be needed in full for each patient
Would not ghve mone than required %o achieve adequate
anaesthesia

CA - Recognise emd and iy 1o match times mone
accuratsly, PA - Try 1o minimise distracsons dureing ECG
period, Give just over 2 mirs 1o imi risk of similar

CA - PUmp volume recorded at I hours 21 minutes when
oo recognised. PA - Vierbal reminds & 2 hours 1o chack
and record pump volume

Suftcient local araeathelc gven fo paben? given body
habaus. 10mil will ol be needed in full for each patient
Would not gree mone than required 1o achiee adeguate
anaesthesia
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20DEC2017

20DEC2017

20DEC2017

20DEC2017

20DEC2017

17JAN2018

17JAN2018

17JAN2018

24JAN2018

07FEB2018

28FEB2018

28FEB2018

28FEB2018

APWYV result difficult to acquire ? fault with hine or patients ve:
difficult to assess. Pre-IMP APWYV reading recorded on 4th attempt. NO
duplication reading taken. IMP + 2 hour APWYV reading achieved on 3rd
attempt and not duplicated

Complicated kine/catheter insertion due to anatomy of heptatic vein. ICG
infusion commenced at appropriate time however whole infusion finshed
before line in hepatic vein/ No samples obtained with no baseline ICG
results. and no infusion left, ICG samples not taken at IMP + 2 hours.

Given technical problems with line placement, catheterused which is
wedged by position rather than balloon. For this reason, obtaining HVPG
at 1 hour of IMP considered too labour intensive for participant and
interventional radiologist - not obtained

No IVCP measurement recorded in IMP + 2 hour period

Volume informed check @ IMP + 30 min timepoint was 3 minutes late. No
overdose had occured

ECG2 at timepoint 'PRE-IMP ECG was un-interpretable. Poor training with
variation in baseline and last 2 inches of ECG has not printer

ECG 3 of pre-IMP (infusion ok) timepoint was poor trace. Pl unable to
interpret

ICG (2) infusion ran for 38 minutes where protocol states it shuld run for
at least 40 mins

ECG@Pre-IMP (infusion ok). ECG1 11.21(55); ECG 2: 11.24(06); ECG3:
11.26. Interval between ECG1 and ECG2 3 minutes rather than 2 minutes
(actually 5 seconds outwith)

HUPG reading at IMP + 1 hour. Catheter no longer in correct position at 1
hour. Insufficient time to re-position under flucroscopic guidance. IMP + 1
hour HUPG not measured

Unable to position balloon-tipped catheter in the hepatic vein, despite help
from the interventional radiclogist. Decision made to abandon procedure
due to anatomical/procedural complations. IMP not started.

Blood pressure readings at post-IMP + 2 hours. 3 minute gap between
blood pressure readings

Blood pressure readings at post-IMP + 3 hours. 1 minute gap between
blood pressure readings 2 and 3

Lothian

CA - attempts made to re-positions and tighten cuff.
Parameters chagend slightly on machine to acquire
reading. Patient too uncomfortable to repeat. PA - Try to be
accurate as possible wuth jug-symph measurement, tighten
cuff and repeat test if possible to get 2 good readings

CA - Allowed ICG for pre-IMP + volume assigned for

IMP + 2 hour period to run in the pre-IMP period ie 2 x
normal volume with plan to make up another batch if
required. PA - Start ICG as late as possible without causing
undue delay to the study visit UNpreventable deviaton

CA - Documented decision in pCRF. Decision made to
protect patient and only record HVPG when necessary and
interventional radiologist support available.

PA - Unavoidavble due to practical difficulties and
interventional radiology support.

CA - Line removed before IVCP could be recorded. Patient
uncomfortable and efforts made to finish quickly.

PA - Verbal and visual reminder tp record IVCP before line
removal

Make sure someone is checking clock at specific timepoint
and prompting the checking of infusion

CA - ECG 1 + 3 reviewed and caused no concem.

PA - Ensure all team members aware of need to thoroughly
check ECG when printed. Switch off unnecessary electrical
equipment which may cause interference and all team
members standing still whilst ECG acquired as machine is
very sensitive.

CA - Documented as deviation. ECG1 and ECG2 more
interpretable. PA - Ensure patient and staff still at ime of
ECG recording. Favour good ECG trace over keeping to 2
minute window.

CA - Samples taken 2 mins apart ie 38 mins, 40 mins, 42
mins to confirm equilibrium reached. PA - Delay start of
second ICG infusion if volume of ICG infusion if volume of
ICG leftis limited so that no variation in start time is
necessary.

Watch clocks closely for minutes and records between
ECG recordings to ensure 2 minute gap.

CA - Plan to get radiographers and interventional radioligist
round in good time for IMP + 2 hour HUPG which is the
primary outcome. PA - Unavoidable. Try to encourage
patient tolie still however position of catheter is influence by
breathing

Much time spent trying to gain access to hepatic vein.
Unavoidable.

CA - Unable to rectify at time. Recorded here as deviation.
PA - Minimise distractions. DO not talk and ensure people
recording blood pressure are aware of 1-2 min gap

CA - Nurse involved asked participant if she could take
another BP reading to allow 1-2 min gap but participant not
keen due to arm discomfort. PA - Ensure nurse focuses on
clock when taking BP readings
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LLE JEFEB201E Red weathsr waming acons Ednbungh. Govammant waming not 1o drive CA - Corfdant it best decision made for the pamicipant
afer Jpm. Decisson mads 1o not keap patent undl post IMP + 4h curs for PA - Consider ol rumning a study day al &l if sevene
Turthir oivs. Patant ncd given IMP armpway. Ne evidencs of bieading fom WEETheT Walming
site. Risk to patient greater if dischange delayed. Allowed home
010 14AMARZOIE  Uinable to cannulabe the hepatic vean with balloon-lipped catheter CA - Multiple afempés and dierent dochors fned fo position
despie muliiple atiernpis. Procedurs abadoned catheter with no success. PA - Decision fo obtain a
different type: of balloon-typed catheter 50 % have anather
alternative catheter which it less rigid and thould help with
defficidt patients
o 1AMARZDIE  Fost-IMF + 2 how ECGs. ECGT 10 ECG2Z 8 ECG2 10 ECG3 all 3 minutes  CA - noled a3 deviation. PA - Re-emphasised. Ensune
apart. Mew nurse imohoed n siudy mnyraing sialf reading pCRF 10 neménded hemsaelves of
firre gaps. during day
010 1AMAR2Z01E  PostiP + 2 howr obsarvatons (HR+EP) obis 2 and 3 were 3 minuies CA - noted as deviation. PA - Re-amphasised Ensure
apart (profocol states 1-2 mins). Mew nunse inveplved in study nuyrsing staff reading pCRF o remended hemselves of
e gaps during day
|z APR2018  Vital signs & IMP +1hr were recorded T ming lale as staff involved inother  (CA - Vital signs reconded af earliess possibie moment
shudy activilies PA - Try to appoint & membser of Se baam o ensune vilsl
sags ane taken ol necessany points
o2 J0APR2018  Team unable o obtain HYPG at IMP+ 1h timepoint as hepatic cathebar Radographers called earfy to atiend 10 ensure catheler
had rrcvesd during fins! hour of I repoaitoned for IMP+2hour (primany endpoint)
m2 I0APRZ0E  IMP volume infused wias meant 1o be reconded af IMP +1.5 hour but was Try to appoint & nurse speciically for checking pump
recorded at 1hr 38 minutes instead. & mins lade wilusmee af dessigaied poirds
o4 12UNZIE  Unable to obiain HYFPG at 1 hour. Difcutt HYPG at O hour ahough CA - Radsographers calied early to ensure 2hr HYFG which
readings oblaingd, Mo fluonascopy avalabie at 1 hour - alic reposiSoning i prmary oulcome, P4 - Uinpreventabile But continue to try
thersfone HWVIPG nol oblained o position well al HVPG at O hour
04 1AUNZME  3x sefum 106 bood sampled nol procesasd comectly. Remained oul of CA - Procssssd 58 8500 &l diaodyvendd hiweved

fridge for =24 hours. Samples not usabis

subsequently they mfomed by P1samples nol usable.

FA - Slaf education, highlighied regime

14b. Generalisability

To demonstrate generalisability, these initial trial findings would need to be externally validated in a
larger more diverse study population, ideally with patients stratified by baseline HVPG into mild (5-10
mmHg) and clinically-significant (>10 mmHg) portal hypertension.

14c. Interpretation

The aim of the STOPP study was to investigate the safety and efficacy of the vasoactive peptide
molecule serelaxin (recombinant human-2 relaxin) in reducing portal pressure, as determined by the
HVPG in patients with compensated cirrhosis and clinically-significant portal hypertension. It is important
to note that the trial was terminated before the recruitment target was met; consequently, although
serelaxin had a neutral effect on HVPG in the treated sample, low statistical power increases the
probability of a type Il error.

Portal hypertension is the strongest predictor of decompensation and death in patients with
compensated cirrhosis (Ripoll C et al, Gastroenterology 2007) and the major driver for serious
complications such as variceal bleeding, ascites and hepatic encephalopathy. At present, non-selective
beta-blockers, vasopressin analogues and somatostatin analogues are the mainstay of drug treatment
for portal hypertension, but these strategies are suboptimal and only target splanchnic hyperaemia. New
therapeutic options, particularly drugs that reduce increased intrahepatic vascular resistance in cirrhosis
are needed. In preclinical models, serelaxin decreased portal pressure through an increase in
intrahepatic nitric oxide signalling and a reduction in hepatic stellate cell contractility (Fallowfield JA et al,
Hepatology 2014). In an initial small exploratory open-label phase |l study, serelaxin induced a rapid and
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potentially clinically significant reduction in portal pressure in patients with cirrhosis, portal hypertension
and a transjugular intrahepatic portosystemic shunt (TIPSS) (Lachlan NJ et al, Hepatology 2015).

A consistent finding in this (and previous) studies is the good safety profile of serelaxin in patients with
cirrhosis and portal hypertension. With 2 hr of serelaxin infusion, there were no newly occurring liver
enzyme abnormalities, no clinically significant changes in blood pressure, and no discontinuations due
to AEs. Additionally, in a separate study the pharmacokinetic and safety profiles of serelaxin were not
affected in patients with mild, moderate or severe hepatic impairment (Kobalava Z et al, Br J Clin
Pharmacol 2015). In contrast, terlipressin is associated with a high risk of serious (particularly
ischaemic) complications (Gifford FJ et al, Aliment Pharmacol Ther 2017).

Mechanisms of portal hypertension differ in patients with mild portal hypertension (HVPG >5 but <10
mmHg) compared to those with clinically-significant portal hypertension (HVPG > 10 mmHg) (Bosch J et
al, J Hepatol 2015). In mild portal hypertension the main mechanism leading to raised portal pressure is
increased intrahepatic vascular resistance, while in those with clinically-significant portal
hypertension/varices, increased portal flow plays a major role in maintaining and aggravating the portal
hypertensive state. These pathophysiological differences can influence drug efficacy depending on the
stage of disease and the predominant mechanism of action. For example, patients with mild portal
hypertension have a significantly lower response to non-selective beta-blockers (which decrease portal
flow) compared to those with clinically-significant portal hypertension/varices, who have a hyperkinetic
circulation (Villanueva C et al, Hepatology 2016).

In this study, serelaxin had a neutral effect on HVPG and a range of secondary haemodynamic
endpoints in a population of patients with HVPG > 10mmHg. It is possible, given the proposed
mechanism of action of serelaxin in cirrhosis (decreased intrahepatic vascular resistance), that it may
have a more pronounced effect on portal pressure in patients with mild portal hypertension. We recruited
patients with HVPG > 10 mmHg because these individuals are at most risk of decompensation and a
decrease in portal pressure in this population would potentially lead to a reduction in clinically-
meaningful endpoints (e.g. development of varices, variceal bleeding and ascites).

The acute haemodynamic effects of vasoactive drugs (e.g. propranolol, nadolol, vasopressin,
terlipressin, somatostatin) on portal pressure have generally been demonstrated 15-20 minutes after
intravenous administration (Villanueva C et al, Gastroenterology 2009; Baik SK et al, Am J
Gastroenterol 2005). Here, serelaxin was administered over a relatively short time-frame (2 hr), at least
in part because rapid changes in visceral blood flow had been observed in a previous Novartis-
sponsored study in a similar population (X2201). However, for drugs acting on intrahepatic vascular
resistance, previous studies have been much longer (e.g. simvastatin significantly decreased HVPG
after 28 days of oral administration (Abraldes JA et al, Gastroenterology 2009)). So, it is conceivable
that potential changes in HVPG due to a reduction in intrahepatic vascular resistance and/or anti-
fibrotic/anti-inflammatory mechanisms were not captured after only a short serelaxin infusion. Whether
any portal pressure reducing effect of serelaxin might be demonstrated with a longer administration
would need to be verified in a longer, adequately designed study, if formulation or half-life issues can be
resolved to enable chronic exposure to serelaxin (or other RXFP-1 agonist).

Finally, we have never performed a dose-ranging study of serelaxin in cirrhosis. We used the same
infusion regimen that had shown encouraging haemodynamic effects in our previous exploratory study
and achieved similar steady-state serum concentrations to that observed in our 72 hr rat cirrhosis
models (Fallowfield JA et al, Hepatology 2014) and in human heart failure following 48 hr i.v. infusion
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(Teerlink JR et al, Lancet 2013). However, biological effects of relaxin are known to follow a U-shaped
dose-response curve (Danielson LA, J Appl Physiol 2003) and we do not know if serelaxin might have
induced more pronounced effects on HVPG and the secondary haemodynamic endpoints at higher (or
lower) doses. Future work should address dose-response relationships.

14d. Conclusion

In summary, this exploratory randomised study showed that an i.v. infusion of serelaxin for 2 hr was safe
but had a neutral effect on portal pressure in patients with cirrhosis and clinically-significant portal
hypertension (HVPG > 10 mmHg). Future studies might evaluate the acute effect of serelaxin on mild
portal hypertension (HVPG 5-10 mmHg) and/or the effect of chronic administration of serelaxin on
hepatic fibrosis and portal pressure.

15. Other Information

15a. Registration

The study was registered at ClinicalTrials.gov (Identifier: NCT02669875), February 15t 2016.

15b. Protocol

The full study protocol (Version 5.0, 11Jun2018) is available on request from the Principal Investigator.
15¢. Funding

The study was funded as an Investigator Initiated Trial (IIT) by Novartis Pharmaceuticals UK Ltd. The

funders reviewed, requested revisions pertaining to, and approved the study Protocol. The funders had
no role in the conduct of the research or the subsequent analysis.
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