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Transthyretin amyloid cardiomyopathy (ATTR-CM) 
is an increasingly recognized cause of heart fail-
ure. Acoramidis, a high-affinity TTR (transthyretin) 

stabilizer, inhibits tetrameric TTR dissociation, which 
can lead to amyloid fibrils. ATTRibute-CM (a phase 3, 
multicenter, double-blind trial) randomized participants 
with ATTR-CM to receive acoramidis or placebo (2:1). 
It met its primary hierarchical end point of mortality,  
cardiovascular-related hospitalization, change in NT-
proBNP (N-terminal pro-B-type natriuretic peptide), and 
6-minute walk test (P<0.0001).1

Cardiac magnetic resonance (CMR) with extracellu-
lar volume (ECV) mapping has proven utility in track-
ing response to treatment in ATTR-CM by assessing 
changes in cardiac structure, function, and amyloid bur-
den.2 Eligible ATTRibute-CM participants were invited to 
enroll in the preplanned, exploratory CMR substudy (end 
points: change in left ventricular [LV] mass, biventricu-
lar structure and function, and myocardial tissue char-
acterization, including ECV mapping). ATTRibute-CM 
was approved by the research ethics committee, and all 
participants provided written informed consent. After the 
initial CMR scan, participants underwent scans at month 

12, month 24, and month 30 (M30). M30 results are 
reported, as treatment effects accrue progressively to 
match with the ATTRibute-CM efficacy results.

Amyloid regression was defined as an absolute reduc-
tion in ECV ≥5%, progression as an absolute increase in 
ECV ≥5%, and stable if ECV change was <5%.3 The 5% 
threshold is an established independent prognosticator in 
light chain amyloid cardiomyopathy, and its robustness and 
applicability in ATTR-CM are supported by emergent data.

Fifty-two participants (47 male; mean age, 74.3 
years) were enrolled. Eight had variant ATTR-CM 
(V122I=6; T60A=2); the remainder had wild-type 
ATTR-CM. Twenty-six of 41 acoramidis recipients and 5 
of 11 receiving placebo completed M30 scans. Baseline 
characteristics were comparable. Mortality was higher in 
placebo recipients (n=4/11; 36%) versus acoramidis 
(n=5/41; 12%). Before M30, 8 participants (acorami-
dis =7/26) received cardiac device implantations and 
4 discontinued (acoramidis =3; placebo =1); thus, they 
were excluded. Three participants underwent M30 CMR 
without ECV due to exclusionary renal impairment (aco-
ramidis =1) and technical difficulties (acoramidis =1; 
placebo =1).
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Figure. Change in extracellular volume (ECV) and cardiac magnetic resonance (CMR) parameters over time.
A, Illustrative examples of 2 participants within the CMR substudy. Top, Serial 4-chamber ECV maps from a participant who received a 
placebo. Sustained amyloid progression and increase in cardiac amyloid burden consistent with the natural history of transthyretin amyloid 
cardiomyopathy are seen in the placebo participant, with ECV rising from 68% at initial CMR to 78% at month 30 (M30). Bottom, A 
participant receiving acoramidis who initially demonstrated stable cardiac amyloid burden, followed by late amyloid regression at (Continued )
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Acoramidis recipients demonstrated favorable trends 
in CMR parameters versus placebo. In acoramidis recipi-
ents, mean indexed LV mass remained stable through 
M30, with a mean (SD) reduction of 2.0 (10.54) g/m2 
by M30. Conversely, indexed LV mass increased by 5.6 
(8.26) g/m2 in placebo recipients.

Parameters of biventricular function showed favorable 
changes through M30 in acoramidis recipients versus 
placebo (Figure). LV ejection fraction improved from a 
baseline mean (SD) of 50.7 (12.33)% by 4.6 (13.32)% 
in acoramidis recipients; in placebo recipients, LV ejec-
tion fraction declined from baseline 50.5 (12.05)% by 
8.2 (7.73)%. Indexed LV stroke volume improved in aco-
ramidis recipients with a median (interquartile range) 
increase of 6.5 (18.0) mL/m2, whereas in placebo, 
indexed LV stroke volume declined by 3.0 (7.0) mL/
m2. LV global longitudinal strain was stable at M30 with 
acoramidis, with an absolute mean (SD) change from 
baseline of 0.1 (2.25)% and deteriorated in placebo 
recipients by 2.2 (2.78)%. Right ventricular parameters 
improved by M30 in acoramidis recipients: right ventricu-
lar ejection fraction increased by an absolute mean (SD) 
1.8 (11.73)% and deteriorated by 9.6 (9.94)% with pla-
cebo; indexed right ventricular stroke volume improved 
by mean (SD) 4.5 (12.07) mL/m2 and remained rela-
tively unchanged in placebo recipients with a change of 
0.8 (6.76) mL/m2. ECV at baseline was mean (SD) 61.5 
(8.06)% in acoramidis recipients versus 63.8 (7.87)% in 
placebo. Absolute mean (SD) change from baseline in 
ECV at M30 was similar in both groups, with acorami-
dis recipients increasing by 2.0 (5.84)% and placebo by 
2.9 (6.03)%. Myocardial contraction fraction4 was simi-
lar in both groups at baseline (mean [SD]; acoramidis, 
34.6 [10.58] and placebo, 35.9 [13.19]). At M30, myo-
cardial contraction fraction absolute mean (SD) change 
from baseline improved in acoramidis recipients (29.9 
[76.92%]) versus placebo (−1.9 [27.46%]). Amyloid 
regression was observed in 3/24 (12.5%) acoramidis 
recipients; no placebo recipients demonstrated regres-
sion (illustrative examples in the Figure).

Findings are reported descriptively due to the small sam-
ple size. Participants without ECV mapping may have led 
to an underestimation of ECV differences. Serial data were 
only available from participants with follow-up imaging visits, 
potentially adding a survival bias. The extent of improvement 
observed in acoramidis recipients relative to placebo may 
have been underestimated, as a higher proportion of non-
surviving placebo participants may have exhibited acceler-
ated amyloid accumulation with associated deterioration in 
myocardial function if they survived longer.

This is the first longitudinal CMR evaluation included 
within a phase 3 ATTR-CM trial. Results demonstrate 
that acoramidis trended toward improving or stabilizing 
structural and biventricular functional CMR parameters 
versus placebo, where the myocardial structure and 
function remained stable or deteriorated. LV ejection 
fraction, indexed LV stroke volume, and global longitu-
dinal strain have prognostic significance in ATTR-CM, 
with deterioration in strain negatively impacting sur-
vival.5 Parameters of right ventricular systolic function 
also stabilized or improved with acoramidis. By M30, 
12.5% of acoramidis recipients demonstrated amyloid 
regression, which is inconsistent with the natural his-
tory of ATTR-CM. This suggests that TTR stabilization 
with acoramidis may allow the rate of innate amyloid 
clearance mechanisms to exceed the rate of amyloid 
formation, enabling cardiac remodeling and functional 
recovery.3 These results further inform the mecha-
nism underlying the clinical benefits of acoramidis 
treatment.

Data supporting these findings are available from the 
study sponsor upon reasonable request.

ARTICLE INFORMATION
The ATTRibute-CM (NCT03860935) trial was conducted in accordance 
with the International Council for Harmonization, Good Clinical Practice, and 
Declaration of Helsinki. All participants provided written informed consent. 
Requests for access to data will be evaluated by the sponsor and can be 
submitted via medinfo@bridgebio.com. Access will be provided contingent 
upon the approval of a research proposal and the execution of a data-sharing 
agreement.

Figure Continued.  M30 with an observed reduction of ECV from 65% at initial CMR to 58% at M30. B, Scatter plots represent a change 
from baseline at M30 for selected CMR parameters (indexed left ventricular mass [LVMi], indexed left ventricular stroke volume [LVSVi], left 
ventricular ejection fraction [LVEF], left ventricular global longitudinal strain [LVGLS], ECV, and right ventricular ejection fraction [RVEF]) for 
each participant. Each symbol represents data for individual participants, and horizontal bars represent the mean and SD for acoramidis and 
placebo groups. Favorable trends were noted across parameters in participants receiving acoramidis (n=26 for all parameters other than ECV; 
n=24 for ECV) relative to their placebo counterparts (n=5 for all parameters other than ECV; n=4 for ECV). CMR scans were acquired on a 
1.5T scanner (MAGNETOM Aera, Siemens Healthcare, Germany) using a standardized protocol comprising cine imaging with steady-state-
free-precession sequence and late gadolinium enhancement imaging. Native T1 measurement (comprising 3 short axes and a 4-chamber map) 
was performed with the modified look-locker inversion (MOLLI) recovery sequence. Fifteen minutes following the administration of a 0.1-
mmol/kg gadolinium meglumine bolus (Dotarem, Guebet, France), T1 mapping was acquired using the same slice locations with the MOLLI 
sequence, and inline ECV maps were automatically generated using hematocrit. Image analysis was performed blinded to other trial data. ECV 
values were measured by drawing a region of interest in the basal-mid septum on 4-chamber maps. Myocardial contraction fraction (%) was 
calculated based on Shimada et al,4 as (left ventricular end-diastolic volume−left ventricular end-systolic volume)/left ventricular myocardial 
volume×100.4 ECV maps are acquired by isolating a signal to the myocardial extracellular space by using the precontrast and postcontrast 
T1 maps in conjunction with the serum hematocrit; due to varying serum hematocrit values between patients, the myocardial blood pool may 
appear visually different between patients with similar myocardial ECV values. CMR image quality and volumetric data may be impacted by 
several factors, including, but not limited to, arrhythmia, breathing artifacts, and unintentional patient movement.
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