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All citations to page numbers are to the FDA Briefing Document posted in advance of the 

meeting, unless otherwise noted: 

(http://www.fda.gov/downloads/AdvisoryCommittees/CommitteesMeetingMaterials/Dr

ugs/CardiovascularandRenalDrugsAdvisoryCommittee/UCM390443.pdf)
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FDA Briefing Doc, p. 78. 104 of 157 (66%) subjects with “worsening heart failure” through 

Day 14 were treated with nothing more than IV diuretics or IV nitrates. Subjects were only 

counted once, with outcomes considered by decreasing severity (death, followed by 

ultrafiltration, mechanical ventilation, , IV milrinone, IV pressors, IV nitrates, IV diuretics, 

and other and finally, rehospitalization for HF).
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Ander DS, Aisiku IP, Ratcliff JJ, Todd KH, Gotsch K. Measuring the dyspnea of 

decompensated heart failure with a visual analog scale: how much improvement is 

meaningful? Congest Heart Fail. 2004 Jul-Aug;10(4):188-91.

“The mean change in VAS score associated with a minimum clinically significant change in 

breathing difficulty was 21.1 mm (95% CI, 12.3 mm–29.9 mm). The mean change in VAS 

score for those that reported “about the same difficulty breathing” was 2.7 mm (95% CI, –

4.2 mm –9.5 mm).”
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FDA Briefing Doc, p. 77. 104 of 157 (66%) subjects with “worsening heart failure” through 

Day 14 were treated with nothing more than IV diuretics or IV nitrates. Subjects were only 

counted once, with outcomes considered by decreasing severity (death, followed by 

ultrafiltration, mechanical ventilation, , IV milrinone, IV pressors, IV nitrates, IV diuretics, 

and other and finally, rehospitalization for HF).
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Furthermore, a cursory look at FDA’s post hoc analysis of all-cause mortality rates stratified 

by “worsening heart failure” status at 14 days makes a causal connection even more 

unlikely. 

As can be seen, virtually all of the 180-day difference in all-cause mortality is driven by the 

different rates in subjects with no worsening heart failure at 14 days. Furthermore, the 

divergence in rates for these subjects does not begin until approximately day 60 post-drug 

administration. Before day 60, the curves were virtually identical. This makes any claim of a 

causal link between serelaxin administration and all-cause mortality extremely tenuous.

For those subjects with worsening heart failure, placebo subjects actually appeared to have 

a consistently lower rate of all-cause death throughout the duration of the 180-day follow-

up period. This may be a chance finding (or one that suggests that serelaxin-treated 

patients who deteriorated were generally sicker to begin with in that they were refractory 

even to additional [albeit marginally clinically significant] therapy with serelaxin), but is 

striking nonetheless when considering the overall differences in rates between placebo and 

serelaxin.
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Wang TS, Hellkamp AS, Patel CB, Ezekowitz JA, Fonarow GC, Hernandez AF.

Representativeness of RELAX-AHF Clinical Trial Population in Acute Heart Failure. Circ 

Cardiovasc Qual Outcomes. 2014 Mar 1;7(2):259-68. doi: 

10.1161/CIRCOUTCOMES.113.000418. Epub 2014 Mar 4.

23



Wang TS, Hellkamp AS, Patel CB, Ezekowitz JA, Fonarow GC, Hernandez AF.

Representativeness of RELAX-AHF Clinical Trial Population in Acute Heart Failure. Circ 

Cardiovasc Qual Outcomes. 2014 Mar 1;7(2):259-68. doi: 

10.1161/CIRCOUTCOMES.113.000418. Epub 2014 Mar 4.

“Patients who were considered RELAX-AHF type were ≥18 years of age and met all of the 

following inclusion criteria: (1) discharge diagnosis of HF, (2) SBP >125 mm Hg, (3) dyspnea 

at rest or with mild exertion, (4) intravenous diuretic use, and (5) a glomerular filtration 

rate of 30 to 75 mL/min per 1.73 m2. Patients were excluded if they had intravenous 

inotropes or vasopressors during their hospital stay or hemoglobin ≤8 g/dL. Patients not 

meeting all of the above criteria were considered non–RELAX-AHF-type patients.”
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EMA’s explanation of refusal of marketing authorization for serelaxin, 2/21/2014: 

http://www.ema.europa.eu/docs/en_GB/document_library/Summary_of_opinion_-

_Initial_authorisation/human/002817/WC500160088.pdf 
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