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Relaxin for the treatment of patients with acute heart failure 2 (¥
Pre-RELAX-AHF): a multicentre, randomised,

nlaceho-controlled, parallel-group, dose-finding phase llb

study

John R Teerlink MarcoMetra, G Michael Felker, Piotr Pomikowski, Adriaan A Voors, Beth Davison Weat herley, Alon Marmor, Amos Kotz
Jacek Grzybowski, Elaine Unemori, Sam L Teichman, Gad Cotter

Summary

Background Most patients admited for acute heart failure have normal or increase blood pressure. Relaxin is a natural  Lonet 2003 372:1428-39
human peptide that affects multiple vascular control pathways, sugesting potential mechanisms of benefit for such  pupished onine

patients. We assessed the dose response of relaxin's effect on symptom relief, other clinical outcomes, and safety, ~ Marh 20,2009
D010.1016/50140
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BENE, WHaE>125 mmHg
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A serelaxin
N=62 N=40
10ug/kg/d

serelaxin
N=42
30ug/kg/d

serelaxin
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100ug/kg/d

serelaxin
N=49
250ug/kg/d
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Lancet 2009; 373:14 29-39,
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6h/12h/24h IFT %
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14K W HEz PR e o
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Relaxin 10 ugkg/d
Relaxin 30 ugkg/d
Relaxin 100 ugkg/d
Relaxin 250 ugkg/d
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P T 10 (1e%) 7 (18%) 7 (17%) 3 (8%) 8 (16%)

VR 45 (7a%) 32 (80%) 25 (60%) 24 (63%) 25 (51%)

FH5dRCritE
>25%

FH5dKCrFt =
>26umol/L

8 (13%) 4 (10%) 9 (21%) 11 (29%) 12 (24%)

11 (19%) 3 (18%) 7 (19%) 9 (27%) 10 (23%)

5d/14d-~XCrJ}
==26umol/L
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4 (7%) 3 (8%) 3 (7%) 4 (11%) 7 (15%)
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Serelaxin, recombinant human relaxin-2, for treatment of 9@1
acute heart failure (RELAX-AHF): arandomised,

placeho-controlled trial

John R Teerlink, Gad Cotter, Beth A Davison, G Michael Felker, Gerasimos Filippatos, Barry H Greenberg, Piotr Panikowski, Elaine Unemar

Adrigan A Voors, Kirkwood F Adams|r, Marial Dorobantu, Lifiana R Grinfeld, Guilaume Jondeau, Alon Marmar, Josep Masip, Peter S Pang,

Kaort Werdan, Sam L Teichman, Angelo Trapani, Christopher A Bush, Rajnish Sain, Christaph Schumacher, Thomas M Severin, Marco Metra, for the
RELAXin in Acute Heart Failure (RELAX-AHF) Investigators

Summary
Background Serelaxin, recombinant human relaxin-2, is a vasoactive peptide hormone with many biological and 1t 2013:381: 2039

haemodynamic effects. In a pilot study, serelaxin was safe and well tolerated with positive clinical outcome signals in — pubiched onine
patients with acute heart failure. The RELAX-AHF trial tested the hypothesis that serelaxin-treated patients would November7, 201

have greater dyspnoea relief compared with patients treated with standard care and placebo. ';‘f';;'d:;’j':;'j';'[i‘é:? 1;
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Lancet 2013; 381: 29-39,
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RELAX-AHF:

TR relaxin

Age (years) 725 (10-8)
Men 357 (62%) IGE (63%)
White 552 (95%) H44 (54%)
Weight (kg E2-B (12-7) 21-9 (18.5)
Bosdhy- mass imdex 295 (6-1) 201 (5-3)
(/)

Systolic blood 142-1 (17-O) 142-2 {16-2)

pressure (mim Hg)

Diastolic blood 817 (13-2) 82-2 (14-2)

pressure (mim Hg)

Heart rate (beats per 20-4 (14-9) 789 (15-0)

rmim)

Fespiratory rate

(breaths per min)




RELAX-AHF

Most recent ejection

fraction (%)

Ejection frection

< 4 0%

Mew York Heart Association class 30 days before admission
Class 11 (%) 12 (3%)
Class 1 140 33%) 164 (IB%)
Class 1 158 (47%) 191 (44%)
Class IV 72 (17%) 63 (14%)

MNT-proBMNF (ng/L) COO3 (4633-540 G125 (477 2-5506]
Troponin T {pg/L) 0-036 (0-034-0-039) 0-034 ['I'-IHZ'—C'-I]E.'T]

e(sFR (mL/min per 53-4(12.9) 537 (13-1)
73 mo)t
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P=0.007
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RELAX-AHF: 2R ILRIERIFIEE R

55 IVERPUR R AR PR R K e B2 o0 R KO
p=0-02 p=0-002 p=0.01 p=0.008 p=0.06
1 1 1 I I I I
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RELAX-AHF

HIF SR HH B R
MELGEREE

B 14K 0 Ak,

ik R PR ) o
(mg)

(ERTANIEIP

CCUfERE R 2L

1.9 (2.1)
91(15.7%)
213(358)
10.5(9.6)

3.9(7.0)

RELAX-AHF: Hfthzt R

1.5(1.9)
66(11.4%)

161(265)

9.6(9.1)

3.5(7.1)
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RELAX-AHF: 180XK/LMEF T

ZRFE: S5O M FE T E (9.6%)
— relaxinZl: 35%.0MEFET-HIEL (6.1%)
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HR 0.63 (0.41-0.96) , P=0.028

1l
o
5
T
i
¥
)

REHLIE IR TR (R




RELAX-AHF: 180KX4$E T

ZEFE: 654 (11.3%)
— relaxindl: 42 (7.3%)

HR 0.63 (0.43-0.93) , P=0.02
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RALAX-AHF#Z 451

B Treatment of acute heart failure with serelaxin was
assoclated with dyspnoea relief and improvement
In other clinical outcomes, but had no effect on

readmission to hospital.

B Serelaxin treatment was well tolerated and safe,
supported by the reduced 180-day mortality.
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EXPEDITED PUBLICATION

Effect of Serelaxin on Cardiac, Renal, and
Hepatic Biomarkers in the Relaxin in Acute
Heart Failure (RELAX-AHF) Development Program

Correlation With Outcomes

Marco Metra, MD,* Gad Cotter, MD,} Beth A. Davison, PHD,T G. Michael Felker, MD, MHS
Gerasimos Filippatos, MD,§ Barry H. Greenberg, MD,|| Piotr Ponikowski, MD, PHD,|

Elaine Unemori, PHD # Adriaan A. Voors, MD, PHD,* Kirlkwood F. Adams, Jr, MD,it

Maria I. Dorobantu, WD+

Alon Marmor, MD, 99 Josep Masip, MD,## Peter 5. Pang, MD,"™* Karl Werdan, MD, i+
Margaret F. Prescott, PHD, 3% Christopher Edwards, BS,T Sam L. Teichman, MD,#

;“"Lngel::- Trapani, PHD 3% Chrstopher A. Bush, PHD, 34+ Rajnish Saini, MD, 4+

Christoph Schumacher, PHD,$§% Thomas Severin, MID,§%% John R. Teerlink, I‘lr".[D,| |||

for the RELAX-AHF Investigators
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RELAXETT & 180 K4 17Bh%k

Pre-RELAX-AHF: p=0.1&
RELAX-AHF: p=0.020
Combned: p=0.0076
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A Troponin T
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1.80 (1.16, 2.78)
p=0.0078

T T T T T 1 T T 1
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p=0.0152
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Cystatin C

0204 = <22 nmoll F+75
—_—22 nmol! T

210 (1.38, 3.20)
p=0.0004

— T 1 T T T 1T 1 1
0 20 40 &0 B0 100120140180180

NT-proBNP
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—=30% PR

0.47 (0.31, 0.59)
p=0.0001

' 11T T 1 1 1
0 20 40 &0 B0 100120140160180

F

0

1.66 (0.82, 3.00)
p=0.0987

AY —> .

l[_‘\ﬁ

.20

T 1 T T T T T T 1
0 20 40 60 80 100120140180180

AL

- Ik
— LEEEA

1.90 (1.1, 3.23)

SEVTRE AR R XU




Serelaxiny&¥r XU EFR{AFEFR: TNTHRISZM

M Placebo Serelaxin

P e b 5 S

REHL/E HIETTE] (R



Serelaxin¥T'& fEfAierr: MEFEHIZ I

Mg Yz Cyt-C B Placebo Serelaxin
1.20+

1.15

1.10

5
e
2%,
24
3
iy
'3
{4
=1

1.05-

1.00 =

FEHL)E BRI TE) (R




Serelaxin®f FE M#E#R: NT-pro-BNPHI=Z

NT-pro-BNP B Placebo
1.1 7

1.0
::l.g—",l
0.8 |
0.7-

0.6-
0.5+

0.4

Serelaxin

5
B
5
24
3
iy
22
14
=1

FEHL)E BRI TE) (R




Serelaxin;&I7 X EH E /'S 5 fr89 52 M

A WPaceho Seralayin B C PRI
RS | REAR e

mmol/L mag/dL pumolfL
3.5 - 10 50—

3.0

pmol/L

40
2.5 30
2.0
1.5
1.0

E
L BT

umits/L




= e

Early administration of serelaxin was associated with a
reduction of 180-day mortality, and this occurred with
fewer signs of organ damage and more rapid relief of
congestion during the first days after admission.

(J Am Coll Cardiol 2013;61:196—-206)
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B No time to relax in acute heart failure
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