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Abstract

Aim: JNJ-54452840 (COR-1) is a novel investigational cyclopeptide with proposed mechanism of action that
decreases circulating anti-B,-adrenergic receptor antibodies (anti-B,-Abs) in heart failure patients. In a phase-2,
double-blind, placebo-controlled pilot study, effects of JNJ-54452840 were investigated on cardiac function at rest in
patients with Dilated Cardiomyopathy (DCM) when administered in addition to guideline-recommended heart failure
therapy versus 6-months of guideline-recommended therapy alone.

Methods: Patients with DCM and circulating anti-B,-Abs received treatment with placebo or JNJ-54452840 (6
doses of 20, 80 or 160 mg administered intravenously every 4 weeks) in addition to guideline-recommended heart
failure therapy.

Results: Thirty-six patients (Caucasian, mean age 59.6 years, mean LVEF 32%) were enrolled. An increase
(+5.4%) in centrally-assessed Left Ventricular Ejection Fraction (LVEF) was observed in 80 mg JNJ-54452840
group compared to a decrease (-1.6%) in the placebo group (primary efficacy endpoint). Among secondary efficacy
endpoints, locally-assessed LVEF values were similar to primary results, suggesting lack of treatment effect from
baseline to month 9. NT-proBNP values varied considerably between patients but were not significantly improved
in JNJ-54452840-treated groups versus placebo. Compared to baseline, both JNJ-54452840 and placebo groups
demonstrated a numerical increase in 6-minute walk test from baseline to month 6. The most common adverse
events reported among JNJ-54452840-treated patients were cardiac failure and nasopharyngitis (n=4 each), and
cough, sinusitis, increased heart rate (n=3 each).

Conclusion: Considering that this phase 2 trial, originally planned to recruit 160 patients was amended to a pilot
study for strategic reasons, no definitive statements on the efficacy of JNJ-5445280 in DCM patients with circulating
anti-B,-Abs can be made, although centrally-assessed LVEF appeared to improve in the 80 mg dose group. No
compound-related safety or tolerability signals were observed.

JNJ-54452840 is a novel cyclic peptide with a proposed method of
action of binding to circulating anti-p -Abs. Preclinical studies using
a rat model of immune cardiomyopathy provided evidence for the
capability of JNJ-54452840 to reverse anti-p1-Ab-induced myocardial
damage after 6 months of JNJ-54452840 administration every 4 weeks
[10]. JNJ-54452840 is in development for intravenous once-monthly
administration as an addition to guideline-recommended treatment
regimens for heart failure. As such, it represents an innovative option in

Introduction

Dilated Cardiomyopathy (DCM) is one of the major
pathophysiological conditions causing cardiac chamber dilatation
and left ventricular remodelling, often resulting in heart failure
[1]. In the Western population, annual incidence of DCM amounts
to 100 patients/million, and is prevalent in 400 patients/million
[1]. In the end-stage, its clinical management requires surgical
procedures such as the implantation of cardiac assist devices or
heart transplantation.
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Stimulating anti-B-1-adrenergic receptor autoantibodies (anti-f,-
Abs) have been reported to play an important role in the pathogenesis
of DCM, while their prevalence in DCM patients (range: 26-60%) may

portend a poor prognosis [2,3]. Anti-B -Abs are considered negative
prognostic markers that have been shown to be associated with a
greater reduction in left ventricular function [3,4], and an increase
in the prevalence of serious ventricular arrhythmias [3,5], sudden
cardiac death [5], and cardiovascular mortality [3,6]. Therefore,
development of new therapeutic strategies that potentially neutralize
these autoantibodies may provide a viable alternative for the treatment
of heart failure [7-9].
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personalized medicine for treating a subgroup of patients with circulating
anti-B,-Abs. JNJ-54452840 may act through scavenging of anti-,-Abs in
the circulating blood directly after injection, while also reducing the §,-AR-
specific memory-B cell population responsible for anti-B1-Ab production
but not interfering with overall B cell function [11,12].

A phase 1, placebo-controlled clinical study in healthy volunteers
demonstrated that the administration of JNJ-54452840 was safe and
well-tolerated, while the plasma of these study-participants dose-
dependently decreased B,-AR binding of standardized test plasma
samples containing anti-B,-AR Abs [12]. The concentration of JNJ-
54452840 increased linearly with dose, the clearance was rapid, and
half-life was limited (3.1 to 3.4 minutes), while the emergence of anti-
B1-Abs was not observed [12].

The objective of the current phase 2, double-blind study was to
investigate the effects on cardiac function of a 6 months-treatment with
intravenous JNJ-54452840 in addition to guideline-recommended heart
failure therapy compared to guideline-recommended therapy alone
in heart failure patients with DCM and circulating anti-,-Abs. This
phase 2-study, originally planned to recruit 160 patients, was amended
to a pilot study by the sponsor (Janssen Research & Development, LLC)
for strategic reasons, and not because of any medical concerns.

Methods

Patients

Men or women aged between 18-75 years with a diagnosis of
heart failure due to DCM (for at least 1-8 years before screening),
New York Heart Association class II/III, Left Ventricular Ejection
Fraction (LVEF) <= 45% assessed on biplane echocardiography, and
circulating anti-B,- Abs were recruited into the study. Patients received
recommended guideline-recommended heart failure therapy including
angiotensin converting enzyme inhibitors or angiotensin II receptor
blockers, (-blockers, and mineralocorticoid receptor antagonists
according to European Society of Cardiology guidelines [11] for
at least 6 months and at a stable dose for at least 2 months prior
to screening. Exclusion criteria included a history of ischemic
heart disease (= 50% coronary artery stenosis) and/or myocardial
infarction (assessed by coronary angiography), > 3 degree valvular
defect, and any disease requiring immunosuppressive treatment
with the exception of prednisone < 5 mg/day.

The protocol was reviewed and approved by the ethics committee of
the Medical Faculty Wiirzburg (Germany, No.17/11_ff 2012/300) and
informed consent was obtained from each patient before enrolment.
The study was conducted according to the Declaration of Helsinki,
Good Clinical Practice guidelines, and other applicable regulatory
requirements.

Study design and treatment

This was a phase 2, randomized, double-blind, placebo-controlled,
parallel-group, multi-center pilot study of approximately 9 months
duration: screening up to 14 days; double-blind treatment period of
6 months including end-of-study (month 6); and follow-up periods
(4 [+ 1] months after last dose and 12 [+ 1] months after treatment
completion). Patients were randomized 1:1:1:1 to 1 of 4 treatment
groups: guideline-recommended therapy plus placebo (0.9% NaCl
solution) or guideline-recommended therapy plus 20 mg, 80 mg, or
160 mg JNJ-54452840 administered intravenously every 4 weeks for
total 6 doses. Three stratification factors with two levels each were
utilised: gender, level of anti-B,-Abs (low vs. high), and LVEF (< 25%
vs. >25 to < 45%).

Study evaluations

Efficacy analyses: The primary efficacy endpoint was the
change from baseline to month 6 in LVEF, assessed using biplane
echocardiography (central assessment at baseline and month 6).
Exploratory analyses included a categorical analysis for the change
from baseline in central LVEF > 5%, since a 5% increase in LVEF can
be a predictor of improved clinical outcome according to the published
literature [11,13,14].

Key secondary endpoints included: change from baseline to
month 9 in LVEF using biplane echocardiography (local assessment);
change from baseline to month 6 in N-terminal pro-hormone B-type
natriuretic peptide (NT-proBNP) values, and change in 6-minute walk
test distance from baseline to months 6 and 9.

B1-AR autoantibodies analyses: Anti-B1-Abs was determined at
baseline and pre-dose at months 1-3, 6, and at month 9 after treatment
completion. After administration of the first 3 doses of the study
drug, anti-B1-Ab levels were regularly (per protocol) monitored in
each patient. A cell-based competitive detection-assay was used to
determine circulating anti-p1-Ab levels [15]. Results were expressed as
% inhibition with an adjustment factor for binding of the mouse 23-6-7
monoclonal antibody to human p1-ARs expressed in SF9 insect cells;
the levels of inhibition were pre-defined as <10% for low and > 10% for
high titres of anti-p1-Abs. Based on the results of the pre-clinical studies
and the first-in-human phase-1 study [12], the pre-specified criterion
was established to discontinue treatment if a patient was observed to
have evidence of a 3-fold rise in circulating anti-p1-Ab levels.

Pharmacokinetic analyses: Blood samples for measurement of
plasma JNJ-54452840 concentrations were collected at predose and at
2, 5, 10, and 60 minutes after the first (month 1) and last (month 5)
JNJ-54452840 administration for selected patients (20 mg [n=2], 80 mg
[n=3], and 160 mg [n=7]). A validated, specific, and sensitive ELISA
method was used to analyze plasma JNJ-54452840 concentrations.
The following Pharmacokinetic (PK) parameters were calculated using
non-compartmental methods in Phoenix WinNonlin 6.2.1: area under
the concentration-time curve from 0 to the time of last quantifiable
concentration (AUC_)); area under the concentration-time curve
from time O to infinity with extrapolation of the terminal phase
(AUC, ); maximum observed concentration (C_ ); time to C_
(T, terminal half-life (T ,)); total systemic clearance after IV
administration [15]; volume of distribution at steady state (V_); and
Mean Residence Time (MRT).

Safety analyses: Safety was assessed throughout the study by
monitoring Treatment-Emergent Adverse Events (TEAEs), Serious
Adverse Events (SAEs), TEAEs of special interest (bradyarrhythmia and
immunogenicity), treatment discontinuation, changes in vital signs,
laboratory abnormalities, ECG and echocardiography parameters, and
changes in circulating anti-f1-AR autoantibody levels.

Statistical methods

For this study, no formal statistical hypothesis testing was
performed. Primary and secondary endpoints were assessed using the
last observation carried forward or baseline observation carried forward
approach, as applicable. Results for efficacy, anti-p1-AR antibody
(inhibition percent cut-off adjusted over time), and PK analyses were
descriptively summarized.

Sample size determination: A sample size of 160 patients was
originally planned assuming 4.5% mean change in LVEF (guideline-
recommended deviation [SD]=6.4%) with 87% power. For strategic
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reasons, the original study was converted to a pilot study instead of
the initially-conceived phase 2 study of 160 patients, which would have
allowed for a full statistical analysis. Thus, the protocol was amended
to modify the design to a pilot study for exploratory analysis only, and
therefore the preplanned number of patients was reduced to up to 60.

Analysis populations: All randomized patients constituted Intent-
To-Treat (ITT) population, while the safety population included all
patients who had received at least 1 dose of the study drug.

Data analysis in echocardiography core laboratory

Image analysis was conducted locally and centrally. Local image
analysis was undertaken for all echocardiograms and additional
central image analysis of selected parameters was performed for
echocardiograms recorded at screening and at the month 6 visit.
Initially, assessment of patient eligibility at screening was based on local
image analysis and confirmed by central analysis. If central image analysis
revealed that the LVEF eligibility criterion of a randomized patient had not
been met, then the patient was to be excluded from the study. Endpoint
analysis was conducted using central image analysis results.

Results

Patient disposition and demographic characteristics

In total, 36 patients were enrolled at 4 centres in Germany from 25
October 2011 to 28 August 2013, and were randomized to receive either

20 mg (n=8), 80 mg (n=6), 160 mg (n=12) JNJ-54452840 or placebo
(n=10). The ITT population comprised all randomized 36 patients.
Thirty patients received at least one dose of study medication and
comprised the safety population; 21 patients from safety population
constituted the intended population who had baseline LVEF < 40% as
assessed by the core echo laboratory.

In the ITT population, 17/36 (47.2%) patients (placebo [n=6];
combined JNJ-54452840 treatment group [n=11]) completed the
entire study. Of the treated patients, 9 patients from the combined
JNJ-54452840 group (n=26) and 1 patient from the placebo group
prematurely discontinued treatment (Figure 1). A significant
proportion of patients were excluded because their LVEF was
determined to be >45% by the (secondary) core lab analysis of
echocardiographic registrations. In all of these patients, no medical
reasons for the discontinuations were reported.

All patients were Caucasian and predominantly men with a
mean age of 59.6 (range 57.5-62.0 years), and a mean LVEF of 32%
(range 29.4-35.4%) across the treatment groups (Table 1). Due to
the small number of randomized patients, the baseline characteristics
were minimally imbalanced between the treatment groups: patients
in the placebo group compared to the combined JNJ-54452840
treatment groups generally had a longer history of heart failure,
more cardiovascular events requiring hospitalizations within the last
3 months before enrolment, and higher NT-proBNP levels, while a
relatively minor fraction of patients had diabetes and/or hypertension.

160 Patients-planned sample
size

Protocol
amended and

modified as a
pilot study

36 Patients e

nrolled in the
study and randomized (1:1:1:1)

v L

10 Patients assigned
to guideline-
recommended
therapy + placebo

8 Patients assigned to
guideline-recommended
therapy +
INJ-54452840 20 mg

N

7 Patients 3 Patients 7 Patients 1 Patient
received at did not received at did not
least one Teceive least one receive

dose any dose dose any dose

J

! i)

6 Patients assigned to
guideline-
recommended therapy
+

12 Patients assigned to
guideline-recommended
therapy +

INJ-54452840 80 mg JNJ-54452840 160 mg

4 Discontinued study

atients : 4 Discontinued study
F, Patl]ert]t?j 1 Withdrew consent 4 Patients 2 Withdrew consent
Lzmp ede 1 Had serious TEAEs completed 1 Had serious TEAEs
the study | 11 Had LVEF >45% the study '

| Had LVEF >45%

1 Had other reasons

N
3 Patients 3 Patients 8 Patients 4 Patients
received at did not received at did not
least one receive any least one receive
dose dose dose any dose
4 Discontinued study 7 Discontinued study
2 Patients 1 Withdrew consent 5 Patients 2 Had LVEF >45%
completed 1 Termination completed 2 Had serious
the study criterion arose*® the study TEAEs
1 Hafi aqother_ ) 1 Withdrew consent
termination criterion 1 Died
| Had other reasons 1 Had other reasons

‘Renal insufficiency, age and valvular heart disease. LVEF: Left Ventricular Ejection Fraction; TEAE: Treatment Emergent Adverse Event

Figure 1: Patient disposition.
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Placebo JNJ-54452840
(n=10) 20 mg 80 mg 160 mg Combined
(n=8) (n=6) (n=12) (n=26)

Sex
Men 7 (70.0) 6 (75.0) 5(83.3) 10 (83.3) 21(80.8)
Women 3(30.0) 2(25.0) 1(16.7) 2(16.7) 5(19.2)
Age, years 59.4 (9.6) 57.5(10.9) 62.0 (13.6) 59.8 (11.9) 59.6 (11.6)
BMI, kg/m? 29.9 (7.9) 26.2 (3.8) 35.5(8.8) 29.1 (5.7) 29.7 (6.5)
HF diagnosis duration, years 6.01 (3.776) 4.31(2.683) 3.68 (2.015) 4.95 (3.394) 4.46 (2.857)
Hospitalization due to CV within 3 months 2(20.0) 0(0.0) 0(0.0) 1(8.3) 1(3.8)
NYHA
Stage Il 7 (70.0) 8 (100.0) 3 (50.0) 7 (58.3) 18 (69.2)
Stage Il 3(30.0) 0(0.0) 3(50.0) 5(41.7) 8 (30.8)
Diabetes 1(10.0) 1(12.5) 2(33.3) 4(33.3) 7 (26.9)
Hypertension 2(20.0) 3(37.5) 4 (66.7) 4(33.3) 11 (42.3)
Heart rate, bpm? 74.6 (7.00) 76.9 (10.92) 84.2 (11.43) 75.3 (8.59) 77.8(10.18)
NT-proBNP, pg/ml® 5678 (9347) 2216 (1692) 971 (665) 2299 (2024) 1971 (1723)
LVEF, %" 35.4 (11.7) 29.4 (12.1) 35.0 (13.4) 32.4(10.8) 32.0 (11.4)
< 25% at baseline 1(10.0) 2(25.0) 1(16.7) 2(16.7) 5(19.2)
>25% to < 45 at baseline 9 (90.0) 7 (75.0) 5(83.3) 10 (83.3) 21(80.8)
Baseline anti-B1-AR-Ab value
High 6 (60.0) 4 (50.0) 5(83.3) 8 (66.7) 17 (65.4)
Low 4 (40.0) 4 (50.0) 1(16.7) 4(33.3) 9 (34.6)
Guideline-recommended therapy
Beta-blocker 10 (100.0) 8 (100.0) 6 (100.0) 11 (91.7) 25 (96.2)
ACE inhibitor 7 (70.0) 4 (50.0) 4 (66.7) 8 (66.7) 16 (61.5)
ARB 3(30.0) 4 (50.0) 1(16.7) 3(25.0) 8(30.8)
Aldosterone antagonist 7 (70.0) 5 (62.5) 4 (66.7) 11 (91.7) 20 (76.9)
Device therapy
Pacemaker 2(20.0) 0(0.0) 1(16.7) 3(25.0) 4 (15.4)
Implantable cardioverter- 5 (50.0) 4 (50.0) 5(83.3) 8 (66.7) 17 (65.4)

defibrillator

Data are mean (SD) or n (%)

ACE: Angiotensin Converting Enzyme; AR: Adrenergic Receptor; ARB: Angiotensin || Receptor Blocker; BMI: Body Mass Index; CV: Cardiovascular; HF: Heart Failure;
LVEF: Left Ventricular Ejection Fraction; NT-proBNP: N-Terminal pro-hormonent B-type Natriuretic Peptide; NYHA: New York Heart Association; SD: Standard Deviation
an=7 for placebo and 20 mg, n=5 for 60 mg and n=10 for 160 mg; °n=9 for placebo, n=8 for 20 mg, n=5 for 60 mg and n=12 for 160 mg

Table 1: Demographic and baseline characteristics (Intent-to-treat population).

The median (25-75 percentile) extent of exposure was 155 (143-
156) days for the placebo group, and 152 (36-155) days for 20 mg, 150
(97-154) days for 80 mg, and 100 (1-148) days for 160 mg JNJ-54452840
dose groups.

Efficacy results

The primary efficacy results demonstrated a reduction in the
centrally assessed mean LVEF values of the placebo group, while an
increase of approximately 0.9% was observed among the JNJ-54452840
treatment groups (Table 2A). Similar results were observed for the safety
population (data not shown). Two patients (n=1 each from placebo
and 80 mg JNJ-54452840 groups) did not have a central assessment of
the echocardiograms (LVEF measurement), while 9 patients (placebo
[n=2], 20 mg [n=1], 80 mg [n=2], 160 mg [n=4]) had no centrally
assessed LVEF values at month 6. Exploratory analyses demonstrated
that at least five patients from the combined JNJ-54452840 group and
two patients from the placebo group had a > 5% increase in central
LVEF values from baseline (Table 2A). Overall, no clear treatment
effect was observed in this small number of patients.

Secondary efficacy results for LVEF values assessed locally were
generally similar to the primary efficacy data, without evidence of a
significant treatment effect (Table 2B). A statistically significant increase
in mean local LVEF values were observed from baseline to month 1 and
to month 3, followed by decreases after 3 months of treatment in the

placebo and JNJ-54452840 (160 mg) groups that were not statistically
significant (Figure 2). The 80 mg JNJ-54452840 treatment group
demonstrated a numerical increase in mean local LVEF values up to
month 6, followed by a decrease in the time-period thereafter that was
not significant. At month 6, mean NT-proBNP values numerically
decreased in the placebo group, whereas each of the JNJ-54452840
dose groups demonstrated a numerical increase in mean NT-proBNP
values (Table 2B). Except for the 20 mg dose group, the JNJ-54452840
treatment groups and the placebo group demonstrated an increase in
the 6-minute walk test distance from baseline to month 6. At month 9,
the JNJ-54452840 80 mg and 160 mg groups demonstrated a further
increase in 6-minute walk test distance compared to baseline, whereas
this distance decreased in the placebo and JNJ-54452840 20 mg groups
(data not shown). However, these changes were not significant.

31-AR autoantibody analysis and JNJ-54452840 levels

Compared to other dose-groups, patients in the JNJ-54452840
160 mg group demonstrated a relatively lower mean (+ SE) percent
inhibition over time (Figure 3). However, definitive conclusions cannot
be drawn because the assay has not been validated as a quantitative
assay. During the study, none of the patients met the predefined
treatment discontinuation criterion (>3 times increase in circulating
anti-p1-Ab levels from baseline) and none of the patients were observed
to convert from a “positive” to a “negative” autoantibody-status. Few
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Placebo JNJ-54452840
(n=10) 20 mg 80 mg 160 mg Combined
(n=8) (n=6) (n=12) (n=26)
Central LVEF, %
Baseline, mean (SD) 35.4 (11.7) 29.4 (12.1) 35.0 (13.4) 32.4 (10.8) 32.0 (11.4)
Change from baseline, mean (SD)? -1.6 (5.9) 0.8 (5.6) 5.4 (10.1) -0.9 (3.1) 0.9 (6.0)
Central LVEF, %
Change from baseline <5%, n (%) 7(70.0) \ 5 (62.5) \ 3(50.0) \ 12 (100.0) \ 20 (76.9)
Central LVEF, %
Change from baseline 2 5%, n (%) 2(20.0) \ 3(37.5) \ 2(33.3) \ 0(0.0) \ 5(19.2)
BOCF: Baseline Observation Carried Forward values were used if no further measurements were available; LVEF: Left Ventricular Ejection Fraction.
Table 2A: Changes from baseline to month 6 in primary efficacy endpoint (Intent-to-treat population, BOCF).
Placebo JNJ-54452840
(n=10) 20 mg 80 mg 160 mg Combined
(n=8) (n=6) (n=12) (n=26)
Local LVEF, %
Baseline, mean (SD) 32.6 (5.8) 33.6 (9.8) 35.3 (8.6) 32.5(9.3) 33.5(9.0)
Change from baseline to month 9,
mean (SD) -0.8(4.4) -1.9(6.0) 3.8(4.0) -1.8(3.1) -0.5(4.9)
6-minute walk test, meters mean (SD)
Baseline 421 (113) 451 (51) 395 (81) 421 (110) 425 (87)
gZTQge from baseline to month 6, 38.7 (63.11) -8.7 (104.35) 12.8 (57.70) 2.4 (41.01) 1.2 (67.32)
NT-proBNP, pg/ml
Baseline, median 5753 7638 6933 7604 7370
Q1-Q3 5580 - 9556 6221 - 8080 6271 - 7269 6513 - 8070 6271 - 8008
Change from baseline to month 6, 0.155 0.000 0.381 0.074 0.074
Median
Q1-Q3 -0.323--0.145 -0.142-0.418 0.133-0.515 0.000 - 0.248 -0.015-0.390

LVEF: Left Ventricular Ejection Fraction; NT-proBNP: N-terminal pro-hormone B-type Natriuretic Peptide.
Table 2B: Changes from baseline in secondary efficacy endpoints (Intent-to-treat population).

Change of Local LVEF [mean and SE]
0
|

© —
O Placebo (N=10)

-+ A JNJ-54452840 20mg (N=8)

° - JNJ-54452840 80mg (N=6)

] X JNJ-54452840 160mg (N=12)

I | | | | I I I
Base M1 M2 M3 M6 M6 LOCF M9 M 9 LOCF

ITT: Intent-to-Treat; LOCF: Last Observation Carried Forward; LVEF: Left Ventricular Ejection Fraction; SE: Standard Error.
Figure 2: Mean (SE) change from baseline over time in local left ventricular ejection fraction (ITT population).
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Mean +/- SE in Antibody Inhibition % Cut-off

O Placebo (N=7)
A\ JINJ-54452840 20 mg (N=7) —
-+ JNJ-54452840 80 mg (N=5)

X JNJ-54452840 160 mg (N=11)

Base M 1 M2 M4

I I T
M5 M6 M 6 LOCF

Time

M9 LOCF

AR: Adrenergic Receptor; LOCF: Last Observation Carried Forward; SE: Standard Error
Figure 3: Mean (SE) B,-AR autoantibody over time (Safety population).

patients were observed to have undetectable autoantibody levels at any
study-time after receiving the first JNJ-54452840 dose: placebo (n=2)
and 80 mg (n=1) at one time-point, 20 mg (n=1) at two time-points,
160 mg (n=1) at three time-points, and (n=3) at one time-point each.

Pharmacokinetics (PK)

Mean plasma JNJ-54452840 concentrations peaked at 2 minutes
following the first infusion on day 1 and at the month 5 last infusion,
and then declined bi-exponentially for all treatment groups (Figure 4).
Accumulation of plasma concentrations of JNJ-54452840 did not occur
in any of the treatment groups after monthly intravenous infusion of
JNJ-54452840. Mean C__and AUC values increased with escalating
dose in a more than dose-proportional manner. However, the limited
number of patients evaluable for PK data precludes any definitive
conclusions regarding dose-proportionality. After the first dose, JNJ-
54452840 terminal t,, was short (mean range: 9.35-11.62 minutes),
and clearance (CL) was rapid (mean range: 1061-1700 mL/min), mean
residence time (MRT) values ranged from 9.12-11 minutes across all
dose groups. The mean volume of distribution (V) values ranged from
9.8-17.4 L across all dose groups indicating that the distribution of JNJ-
54452840 may not be limited to the vascular compartment, but also
include the extracellular space. Mean CL, VvV, T, » and MRT values
after the last infusion were generally similar to those obtained after
first infusion of JNJ-54452840. There was a general trend for mean CL
and V_to decrease, while mean t, and MRT remained similar when
the dose of JNJ-54452840 was increased from 20 mg to160 mg in these
heart failure patients.

Safety

Most of the patients (placebo: 57.1%, total JNJ-54452840 group:
87%) in all treatment groups experienced at least one TEAE, with
numerically more events reported in JNJ-54452840-treated patients

(Table 3). Overall, the most common (= 3 patients) TEAEs in the JNJ-
54452840-treated groups were cardiac failure and nasopharyngitis
(n=4 each), and cough, sinusitis, and increased heart rate (n=3 each).
One patient each from the placebo, 20 mg and 80 mg groups reported
an SAE, with more events in the high-dose (160 mg) group (n=6) than
any other dose group. TEAEs led to treatment discontinuation for 2
patients from the 20 mg, 1 patient from the 80 mg, 3 patients from the
160 mg, and none in the placebo group. One death due to cardiogenic
shock (160 mg group) occurred during the study. Bradyarrhythmia
was reported in two patients (one each in the 20 mg and 160 mg
groups). Five patients had peripheral edema and one patient reported
obstructive airway disorder, but none of these events were felt by the
investigator to be immune or allergic reactions.

Discussion

Circulating anti-B1-Abs are thought to contribute to worsening of
the clinical course of progressive cardiac dilatation and failure [3,4,16-
19], and have been shown to be associated with an approximate three-
fold increased risk for cardiovascular death in DCM patients that may
not be fully ameliorated with conventional cardio-selective 3-blocker
therapy [3,4]. Thus, specific anti-B1-Ab-directed therapy can likely be
a novel target for the treatment of such patients or for the treatment
of refractory DCM [20]. Addressing this question, two studies have
investigated JNJ-54452840, a novel approach to decrease circulating
anti-B1-Abs.

JNJ-54452840 has demonstrated a dose-related pharmacodynamic
response of binding inhibition of p1-AR Abs in standardized test plasma
samples gleaned during a phase 1 study in healthy volunteers [12]. The
compound was well-tolerated, and emergence of anti-B1-AR-Abs was not
observed [12]. In the current phase 2 pilot study, a relevant increase in
LVEF (central assessment) was observed in several of those patients who
received either 80 mg or 160 mg JNJ-54452840 in addition to guideline-
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Vss (mL) 17366 16752 11326 (3523) NA 13946 (300) NA
(3626) (21329)
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MRT (min) 10.39(1.10) 7.76 (6.35) 9.19(142) NA 10.55 (34) NA
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residence time; T, ,: Terminal half-life; V_: Volume of distribution at steady state

AUC _: Area under the plasma concentration-time curve from time 0 to infinite time; C__ : Maximum plasma concentration; CL/F: Total plasma clearance; MRT: Mean

Figure 4: Mean plasma concentrations of JNJ-54452840 after repeated monthly intravenous administration.

Placebo JNJ-54452840
(n=7) 20mg 80mg 160 mg Combined
n (n=7) (n=5) (n=11) (n=23)

n n n n
Total no. of patients with
TEAES p 4 7 5 8 20
Nasopharyngitis 0 1 2 1 4
Cardiac failure 1 1 1 2 4
e
Cough 0 1 0 2 3
Diarrhea 0 0 0 2 2
Heart rate increased 1 1 1 1 3
Nausea 1 1 0 1 2
Peripheral edema 1 0 2 0 2
Pre-syncope 0 0 1 1 2
Pyrexia 1 0 1 1 2
Sinusitis 0 1 1 1 3

TEAE: Treatment-Emergent Adverse Events.

Table 3: Treatment-emergent adverse events in at least 2 patients in JNJ-
54452840 combined treatment group (Safety population).

recommended heart failure therapy. With 80 mg of JNJ-54452840 dose,
the mean LVEF increased by 5.4%, whereas it decreased by 1.6% in the
placebo-treated group. A statistically significant change in mean EF cannot
be expected in the small group size of only 17 patients who were treated
according to the protocol. Most notably, secondary efficacy endpoints
generally paralleled with the primary endpoint. In the 80 mg group, an
increase in LVEF over time (local assessment) was observed, although not
sustained beyond month 6. Little clinical improvement was observed in
JNJ-54452840-treated patients.

Aberrant immune activation was not observed either in the
previous (healthy volunteer) [12] or in the current study in heart
failure patients receiving JNJ-54452840. Hemodynamic effects such as
worsening of cardiac failure or increased heart rate were observed more
often in patients treated with JNJ-54452840 than in those patients who
received placebo, although in this study JNJ-54452840 was generally
well-tolerated, and its safety profile was similar to that observed in the
general heart failure population.

Plasma concentrations of JNJ-54452840 increased greater than
dose-proportionally in the present study in heart failure patients. In
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contrast, in a previous study with healthy volunteers, the plasma JNJ-
54452840 concentration increased linearly with the administered dose
[12]. However, consistency was observed for short half-life and rapid
clearance after intravenous infusion of JNJ-54452840 in both healthy
volunteers and heart failure patients [12]. Moreover, the distribution
of JNJ-54452840 appeared not only to be limited to the vascular
compartment, but also to diffuse into the extracellular space.

The current pilot study is limited by a small sample size. To generate
sufficient data to determine optimal dose and treatment intervals for
JNJ-54452840 (previously COR-1), additional dose finding investigation
was required in an extended population. As it was determined that the
originally conceived study would not be able to accomplish its original
objectives, considering that 100 patients per dose-group were estimated to
be required for a definitive dose-efficacy study, the original protocol was
amended to a pilot study in order to generate important information for
the planning of a definitive dose-finding study.

Other limitations of this study include the high treatment
discontinuation rate and that one of the key inclusion criterion for
study entry entailed the presence of circulating anti-p1-Abs. Despite
the ability of the assay to detect a significantly higher frequency of
circulating anti-B1-Abs in heart failure patients compared with the
healthy population [15], its non-quantitative validation, along with
its low sensitivity and rather high variability, also challenge drawing
definitive conclusions about response to treatment with JNJ-54452840.

Conclusion

Considering the limited power of this pilot study, no definitive
statements can be made on the efficacy of treatment with intravenous
once-monthly JNJ-54452840 in DCM patients with circulating anti-p1-
AR antibodies versus placebo in addition to guideline-recommended
heart failure therapy. No compound-related safety or tolerability
signals were observed.
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