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BACKGROUND
Transthyretin amyloidosis with cardiomyopathy (ATTR-CM) is a progressive, fatal 
disease. Vutrisiran, a subcutaneously administered RNA interference therapeutic 
agent, inhibits the production of hepatic transthyretin.
METHODS
In this double-blind, randomized trial, we assigned patients with ATTR-CM in a 1:1 
ratio to receive vutrisiran (25 mg) or placebo every 12 weeks for up to 36 months. 
The primary end point was a composite of death from any cause and recurrent car-
diovascular events. Secondary end points included death from any cause, the change 
from baseline in the distance covered on the 6-minute walk test, and the change 
from baseline in the Kansas City Cardiomyopathy Questionnaire–Overall Summary 
(KCCQ-OS) score. The efficacy end points were assessed in the overall population 
and in the monotherapy population (the patients who were not receiving tafamidis 
at baseline) and were tested hierarchically.
RESULTS
A total of 655 patients underwent randomization; 326 were assigned to receive vutri-
siran and 329 to receive placebo. Vutrisiran treatment led to a lower risk of death from 
any cause and recurrent cardiovascular events than placebo (hazard ratio in the overall 
population, 0.72; 95% confidence interval [CI], 0.56 to 0.93; P = 0.01; hazard ratio in 
the monotherapy population, 0.67; 95% CI, 0.49 to 0.93; P = 0.02) and a lower risk of 
death from any cause through 42 months (hazard ratio in the overall population, 0.65; 
95% CI, 0.46 to 0.90; P = 0.01). Among the patients in the overall population, 125 in 
the vutrisiran group and 159 in the placebo group had at least one primary end-point 
event. In the overall population, treatment with vutrisiran resulted in less of a decline 
in the distance covered on the 6-minute walk test than placebo (least-squares mean 
difference, 26.5 m; 95% CI, 13.4 to 39.6; P<0.001) and less of a decline in the KCCQ-OS 
score (least-squares mean difference, 5.8 points; 95% CI, 2.4 to 9.2; P<0.001). Similar 
benefits were observed in the monotherapy population. The incidence of adverse events 
was similar in the two groups (99% in the vutrisiran group and 98% in the placebo 
group); serious adverse events occurred in 62% of the patients in the vutrisiran group 
and in 67% of those in the placebo group.
CONCLUSIONS
Among patients with ATTR-CM, treatment with vutrisiran led to a lower risk of 
death from any cause and cardiovascular events than placebo and preserved func-
tional capacity and quality of life. (Funded by Alnylam Pharmaceuticals; HELIOS-B 
ClinicalTrials.gov number, NCT04153149.)
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Transthyretin amyloidosis, also 
called ATTR amyloidosis, is a progres-
sive, systemic, and fatal disease caused by 

misfolded transthyretin protein that accumu-
lates as amyloid fibrils in multiple organs, com-
monly leading to cardiomyopathy and polyneu-
ropathy.1-4 ATTR amyloidosis with cardiomyopathy 
(ATTR-CM) occurs as a result of inherited TTR 
gene variants (hereditary, or variant, ATTR amy-
loidosis), often with a mixed phenotype that also 
includes polyneuropathy, or it occurs with aging 
in the absence of predisposing TTR variants (wild-
type ATTR amyloidosis).2,3,5-8

In ATTR-CM, extracellular deposition of trans-
thyretin (TTR) amyloid in the heart causes an 
infiltrative cardiomyopathy, leading to heart fail-
ure and arrhythmias.8,9 Patients with ATTR-CM 
have progressively debilitating symptoms and 
high morbidity and mortality, with a median sur-
vival of 2 to 6 years after diagnosis.3,8,10 Current 
treatment options remain limited. The TTR tetra-
mer stabilizer tafamidis is the only approved agent 
for the treatment of ATTR-CM. In the ATTR-ACT 
trial, tafamidis was associated with a reduction 
in all-cause mortality and cardiovascular-related 
hospitalizations over 30 months, as compared with 
placebo; however, mortality remained high and 
quality of life and functional capacity continued 
to decline.11 Similarly, declines in quality of life 
and functional capacity have been shown in a trial 
of another TTR tetramer stabilizer.12

Vutrisiran is a subcutaneously administered 
RNA interference therapeutic agent that inhibits 
hepatic synthesis of both wild-type and variant 
TTR messenger RNA at their source, resulting in 
rapid knockdown of the pathogenic protein be-
fore amyloid-causing monomers can form.13-15 
The stabilization chemistry of vutrisiran includes 
phosphonothioate linkages at the 5′ end of its 
small interfering RNA component and a trian-
tennary N-acetylgalactosamine ligand that binds 
to the asialoglycoprotein receptor, which is ex-
pressed on the surface of hepatocytes. This and 
other modifications (increased 2′-O-methyl nucle-
otide content) enhance potency as compared with 
earlier RNA interference therapeutic agents and 
allow for administration once every 3 months.13 
Vutrisiran is currently approved for the treat-
ment of hereditary ATTR amyloidosis with 
polyneuropathy on the basis of results from the 

phase 3 HELIOS-A trial, which showed significant 
improvement across multiple disease-relevant out-
comes among patients who received vutrisiran, 
as compared with those in an external placebo 
group.14,15 Results from an analysis of explor-
atory cardiac end points in the HELIOS-A trial 
indicated a potential benefit of vutrisiran with 
respect to cardiac manifestations (N-terminal 
pro–B-type natriuretic peptide [NT-proBNP] lev-
el and echocardiographic and technetium-99m 
scintigraphy measures) in patients with variant 
ATTR amyloidosis with polyneuropathy; these 
findings support the hypothesis that a reduction in 
the level of amyloidogenic TTR protein could have 
therapeutic benefit in patients with ATTR-CM.16 
We present here the results of the primary analy-
sis of efficacy and safety data from the phase 3 
HELIOS-B trial, which assessed vutrisiran in pa-
tients with variant or wild-type ATTR-CM.

Me thods

Trial Oversight

The HELIOS-B trial, an international, phase 3, 
multicenter, double-blind, randomized, placebo-
controlled trial, was conducted in accordance with 
all applicable regulatory requirements, the Inter-
national Council for Harmonisation Good Clini-
cal Practice guidelines, and the principles of the 
Declaration of Helsinki. The institutional review 
board or independent ethics committee at each 
center approved the trial protocol and amend-
ments (available with the full text of this article 
at NEJM.org). All the patients provided written 
informed consent. Alnylam Pharmaceuticals (the 
sponsor) designed the trial in collaboration with 
the principal investigators. The trial investigators 
collected the data, which were analyzed by the 
sponsor and interpreted jointly by the sponsor 
and the authors. The authors prepared the first 
draft of the manuscript with editorial assis-
tance from Adelphi Communications, funded 
by Alnylam Pharmaceuticals. All the authors 
participated in the interpretation of the data. 
The authors who were employed by the sponsor 
had direct access to the data and vouch for the 
accuracy and completeness of the data and 
analyses. All the authors vouch for the fidelity of 
the trial to the protocol and contributed to the 
critical revision of the manuscript.

A Quick Take 
is available at 

NEJM.org
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Patients

Key inclusion criteria included an age of 18 to 85 
years; a diagnosis of ATTR-CM (either variant or 
wild-type ATTR amyloidosis), defined as the pres-
ence of TTR amyloid deposits in a tissue-biopsy 
specimen or fulfillment of validated scintigraphy-
based diagnostic criteria for ATTR-CM in the ab-
sence of monoclonal gammopathy17,18; and evi-
dence of cardiac involvement as assessed with 
transthoracic echocardiography, with an end-
diastolic interventricular septal wall thickness ex-
ceeding 12 mm. A clinical history of heart failure 
was required, with at least one previous hospi-
talization for heart failure or clinical evidence of 
heart failure, with signs and symptoms of volume 
overload or elevated intracardiac pressures war-
ranting diuretic treatment. At baseline, patients 
were either receiving tafamidis for ATTR-CM at 
the dose approved within their country or were 
not receiving tafamidis, with no active plan to 
start tafamidis during the first 12 months after 
randomization. Additional inclusion criteria were 
an NT-proBNP level of more than 300 pg per 
milliliter and less than 8500 pg per milliliter (or 
>600 pg per milliliter and <8500 pg per millili-
ter for patients with atrial fibrillation) and the 
ability to cover a distance of at least 150 m on the 
6-minute walk test.

Key exclusion criteria were a New York Heart 
Association (NYHA) class of IV, or a NYHA class 
of III with a National Amyloidosis Centre ATTR 
stage of 3 (defined as an NT-proBNP level of 
>3000 pg per milliliter and an estimated glo-
merular filtration rate [eGFR] of <45 ml per 
minute per 1.73 m2 of body-surface area)10; a 
polyneuropathy disability score of IIIa, IIIb, or IV 
(indicating that a cane or stick is needed to walk 
or that the patient is wheelchair-bound); cardio-
myopathy that was not associated with ATTR 
amyloidosis; and an eGFR of less than 30 ml per 
minute per 1.73 m2. Full inclusion and exclusion 
criteria are provided in the Supplementary Appen-
dix, available at NEJM.org.

Trial Design

Patients were randomly assigned in a 1:1 ratio to 
receive vutrisiran (25 mg) or placebo subcutane-
ously every 12 weeks for up to 36 months. The 
sequence and chemical modifications of vutri-
siran have been described previously.19 Random-

ization was stratified according to tafamidis use 
at baseline (yes vs. no), ATTR amyloidosis dis-
ease type (variant vs. wild type), and NYHA class 
and age at baseline (NYHA class I or II and age 
<75 years vs. all others). Patients who were not 
receiving tafamidis at baseline could begin re-
ceiving it after enrollment if the investigator con-
sidered it to be necessary. All the patients were 
instructed to take the recommended daily allow-
ance of vitamin A, owing to concerns of potential 
disruption of vitamin A transport (transthyretin 
is a vitamin A [retinol] carrier). At the end of the 
double-blind period (a variable follow-up of 33 to 
36 months), patients were eligible to be enrolled 
in the ongoing open-label extension period for 
up to 24 months. Additional trial information is 
provided in the Supplementary Appendix.

End Points

All the end points were assessed separately in 
the overall population and in the monotherapy 
population (the patients who were not receiving 
tafamidis at baseline), resulting in 10 prespecified 
end points for analysis (2 primary and 8 second-
ary). The primary end point was a composite of 
death from any cause and recurrent cardiovascu-
lar events (defined as hospitalizations for cardio-
vascular causes or urgent visits for heart failure) 
during the double-blind period (up to 36 months). 
Death from any cause through 42 months was 
included as a separate secondary end point; this 
time point was selected to allow more events to 
be included in the analysis and to improve the 
precision of the estimate of treatment effect on 
mortality. Because previous studies involving pa-
tients with ATTR-CM suggested that there would 
be a delayed effect on mortality,11,12,20 a mortality 
benefit within the first 6 months was not expected 
among patients who had been assigned to re-
ceive placebo and switched to vutrisiran in the 
open-label extension period.

Other secondary end points were the change 
from baseline at 30 months in functional ca-
pacity, as assessed with the 6-minute walk test; 
patient-reported health status and health-related 
quality of life, as assessed with the Kansas City 
Cardiomyopathy Questionnaire–Overall Summary 
(KCCQ-OS) (scores range from 0 to 100, with 
higher scores indicating better quality of life21); 
and severity of clinical heart failure symptoms, 
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as determined by NYHA class. Multiple studies in 
diverse causes of heart failure have established 
that a change of 5 points in the KCCQ-OS score 
is clinically significant.22 The time to a first car-
diovascular event or death from any cause was 
assessed as an exploratory end point. Safety was 
monitored throughout the trial by an indepen-
dent data monitoring committee. Safety assess-
ments included adverse events, clinical labora-
tory measures, and vital signs. Additional details 
regarding end-point assessments are provided in 
the Supplementary Appendix.

Statistical Analysis

We estimated that a sample of 654 patients (with 
60% of the patients representing the monother-
apy population) would give the trial approximate-
ly 80% power to detect a between-group differ-
ence in the composite event rate of death from 
any cause and recurrent cardiovascular events in 
both the overall and monotherapy populations. 
Assumptions for the sample-size calculations are 
provided in the Supplementary Appendix.

The primary end points were analyzed with 
the use of a modified Andersen–Gill model with 
a robust variance estimator (Lin–Wei–Yang–Ying 
[LWYY] model),23 with treatment group, ATTR 
amyloidosis disease type (variant vs. wild type), 
NYHA class (I or II vs. III), age group (<75 vs. ≥75 
years), and log-transformed baseline NT-proBNP 
level included as covariates; the model was also 
stratified according to tafamidis use at baseline 
(yes vs. no) for the analysis of the primary end 
point in the overall population. Heart transplan-
tation or implantation of a left ventricular assist 
device, or both, were treated as deaths in the 
analyses that included death from any cause. 
Sensitivity analyses of the primary end point and 
the secondary end point of death from any cause 
were also performed, as described in the Supple-
mentary Appendix.

The overall type I error rate for the primary 
and secondary end points was controlled at a 
two-sided 0.05 significance level with the use of 
a truncated Hochberg-based gatekeeping proce-
dure.24,25 The efficacy end points were assessed 
in the overall population and in the monothera-
py population, resulting in 10 prespecified end 
points (2 primary, 8 secondary) that were tested 
hierarchically. No adjustment for multiplicity was 
made for the exploratory end points. Additional 

details regarding the statistical methods are de-
scribed in the statistical analysis plan, available 
with the protocol.

R esult s

Patients

From December 2019 through August 2021, a to-
tal of 655 patients were enrolled at 87 sites in 26 
countries and were randomly assigned to receive 
vutrisiran (326 patients) or placebo (329 patients) 
(Fig. S1 in the Supplementary Appendix). A total 
of 196 of the 326 patients (60%) in the vutrisiran 
group and 199 of the 329 patients (60%) in the 
placebo group were not taking tafamidis at base-
line; these patients made up the monotherapy 
population. Among the patients in the mono-
therapy population, 44 of 196 (22%) in the vutri-
siran group and 41 of 199 (21%) in the placebo 
group initiated tafamidis after randomization.

The demographic and clinical characteristics 
of the patients at baseline were similar in the two 
groups, except that among the patients in the 
monotherapy population, the NT-proBNP and 
troponin I levels were higher in the vutrisiran 
group than in the placebo group (Table 1 and 
Table S1). Baseline data were generally represen-
tative of the global population of patients with 
ATTR-CM (Table 1 and Table S2). In the overall 
population, the median age was 77 years, and the 
majority of the patients were men (93%), had wild-
type ATTR amyloidosis (88%), and had NYHA 
class II heart failure (78%). Among the 76 pa-
tients with variant ATTR amyloidosis, there were 
13 different pathogenic TTR variants; 49 patients 
(64%) had the V122I variant, which was the most 
common (Table S3). The demographic and clini-
cal characteristics of the patients in the mono-
therapy population at baseline did not differ 
substantially from those in the overall population 
(Table 1). Details regarding receipt of tafamidis, 
sodium–glucose cotransporter 2 (SGLT2) inhibi-
tors, and oral diuretic agents after randomization 
are provided in Table S4.

Primary End Point

In both populations, treatment with vutrisiran 
led to a lower risk of death from any cause and 
recurrent cardiovascular events than placebo (haz-
ard ratio in the overall population, 0.72; 95% con-
fidence interval [CI], 0.56 to 0.93; P = 0.01; hazard 
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ratio in the monotherapy population, 0.67; 95% CI, 
0.49 to 0.93; P = 0.02) (Table 2). This benefit was 
broadly consistent across both components of the 
primary end point. Among the patients in the 
overall population, 125 (38%) in the vutrisiran 
group and 159 (48%) in the placebo group had at 
least one primary end-point event. Among the 
patients in the monotherapy population, 76 (39%) 
in the vutrisiran group and 105 (53%) in the pla-
cebo group had at least one primary end-point 
event. The results of prespecified win ratio sensi-

tivity analyses in both populations were consis-
tent with those of the primary analyses (see the 
Supplementary Appendix). Kaplan–Meier plots il-
lustrating the time to a first cardiovascular event 
or death from any cause showed that the curves 
for vutrisiran and placebo diverged after approxi-
mately 6 months (Fig. 1A and 1B), although a 
formal test showed no violation of the propor-
tional-hazards assumption (see the Supplementary 
Appendix). Similar effects were observed with 
respect to death from any cause and recurrent 

Table 1. Demographic and Clinical Characteristics of the Patients at Baseline.*

Characteristic Overall Population Monotherapy Population

Vutrisiran  
(N = 326)

Placebo  
(N = 328)

Vutrisiran  
(N = 196)

Placebo  
(N = 199)

Median age at randomization (range) — yr 77.0 (45–85) 76.0 (46–85) 77.5 (46–85) 76.0 (53–85)

Male sex — no. (%) 299 (92) 306 (93) 178 (91) 183 (92)

Race — no. (%)†

White 277 (85) 275 (84) 169 (86) 169 (85)

Asian 18 (6) 19 (6) 12 (6) 15 (8)

Black 23 (7) 24 (7) 10 (5) 11 (6)

Other or not reported 8 (2) 10 (3) 5 (3) 4 (2)

Wild-type ATTR — no. (%) 289 (89) 289 (88) 173 (88) 174 (87)

Median time since diagnosis of ATTR (range) 
— yr

0.86 (0–11.1) 1.03 (0–10.8) 0.50 (0–8.3) 0.63 (0–6.2)

Tafamidis use at baseline — no. (%) 130 (40) 129 (39) — —

Median duration of tafamidis use before start 
of trial (range) — mo

9.2 (1.1–65.3) 11.3 (1.1–65.5) — —

NYHA class — no. (%)

I 49 (15) 35 (11) 15 (8) 12 (6)

II 250 (77) 258 (79) 172 (88) 169 (85)

III 27 (8) 35 (11) 9 (5) 18 (9)

NAC stage — no. (%)‡

1 208 (64) 229 (70) 113 (58) 138 (69)

2 100 (31) 87 (27) 68 (35) 55 (28)

3 18 (6) 12 (4) 15 (8) 6 (3)

Laboratory values

Median NT-proBNP level (IQR) — pg/ml 2021 (1138–3312) 1801 (1042–3082) 2402 (1322–3868) 1865 (1067–3099)

Median high-sensitivity troponin I level 
(IQR) — pg/ml

71.9 (44.9–115.9) 65.2 (41.1–105.5) 76.3 (48.4–138.8) 62.2 (39.2–105.6)

*	�Additional baseline characteristics are provided in Table S1 in the Supplementary Appendix. The monotherapy population was defined as 
the patients who were not receiving tafamidis at baseline. Percentages may not total 100 because of rounding. ATTR denotes transthyretin 
amyloidosis, IQR interquartile range, NT-proBNP N-terminal pro–B-type natriuretic peptide, and NYHA New York Heart Association.

†	�Race was reported by the patients.
‡	�National Amyloidosis Centre (NAC) stages are determined on the basis of the levels of the serum biomarkers NT-proBNP and estimated 

glomerular filtration rate. Additional details are provided in the Supplementary Appendix.
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cardiovascular events across all prespecified sub-
groups (Fig. 1C and 1D).

Secondary End Points

Treatment with vutrisiran resulted in a lower 
risk of death from any cause through 42 months 
than placebo (hazard ratio in the overall popula-
tion, 0.65; 95% CI, 0.46 to 0.90; P = 0.01; hazard 
ratio in the monotherapy population, 0.66; 95% 
CI, 0.44 to 0.97; P = 0.045) (Fig.  2A and 2B). 
Among the patients in the overall population, 
through 42 months of follow-up, 60 patients 
(18%) in the vutrisiran group and 85 (26%) in the 
placebo group had died from any cause. In both 
populations, similar effects were observed with 
respect to death from any cause across all pre-
specified subgroups (Fig. 2C and 2D). A sensitiv-
ity analysis that used a weighted log-rank test, 
the Fleming–Harrington (1,1) test, showed simi-
lar results (see the Supplementary Appendix).

In the overall population, at 30 months, the 
least-squares mean change from baseline in the 
distance covered on the 6-minute walk test was 
−45.4 m in the vutrisiran group and −71.9 m in 
the placebo group (least-squares mean differ-
ence, 26.5 m; 95% CI, 13.4 to 39.6; P<0.001) 
(Table 2). In the overall population, at 30 months, 
the least-squares mean change from baseline in 
the KCCQ-OS score was −9.7 points in the vutri-
siran group and −15.5 points in the placebo group 
(least-squares mean difference, 5.8 points; 95% 
CI, 2.4 to 9.2; P<0.001) (Table 2). At 30 months, 
in the overall population, 68% of the patients in 
the vutrisiran group and 61% in the placebo 
group had improvement or no change in NYHA 
class (least-squares mean difference, 8.7 percent-
age points; 95% CI, 1.3 to 16.1; P = 0.02). Simi-
lar benefits were observed in the monotherapy 
population for all secondary end points (Table 2). 
Additional data regarding results for the dis-
tance covered on the 6-minute walk test and the 
KCCQ-OS score, including the median scores over 
time, are available in Figure S6.

Exploratory End Points and 
Pharmacodynamics

The results of the analyses of the exploratory 
end points of NT-proBNP level, troponin I level, 
peak longitudinal strain, and quality of life as 
assessed with the EuroQol 5-Dimension 5-Level 
questionnaire are provided in Table S5. A rapid 
and sustained reduction in serum TTR levels was 

observed with vutrisiran. The mean trough per-
cent reduction was 81.0% (95% CI, 79.0 to 83.0) at 
30 months in the overall population (Fig. S7).

Safety

In the overall population, the incidence of adverse 
events was similar in the two groups; 322 pa-
tients (99%) in the vutrisiran group and 323 pa-
tients (98%) in the placebo group had at least one 
adverse event. Serious adverse events occurred in 
201 patients (62%) in the vutrisiran group and 
in 220 patients (67%) in the placebo group. Ad-
verse events leading to discontinuation of vutri-
siran or placebo occurred in 10 patients (3%) and 
13 patients (4%), respectively. Information about 
the most common adverse events, severe adverse 
events, cardiac adverse events, and adverse events 
leading to death is provided in Table S6. No 
clinically relevant changes in laboratory mea-
sures (including hematologic measures, blood-
chemistry values, liver-function tests, and renal-
function tests), vital signs, or electrocardiograms 
were observed in either group.

Discussion

In this randomized, placebo-controlled trial in-
volving patients with ATTR-CM, treatment with 
vutrisiran resulted in a lower risk of death from 
any cause and recurrent cardiovascular events 
than placebo in the overall population and in the 
monotherapy population (the patients who were 
not receiving tafamidis at baseline). Similar ef-
fects were seen in all prespecified subgroups. 
Preservation of functional capacity and quality 
of life were better with vutrisiran than with pla-
cebo, and vutrisiran prevented the worsening of 
heart failure symptoms. Although the least-squares 
mean distance covered on the 6-minute walk test 
and the KCCQ-OS score declined in both groups, 
the median changes reflecting the observed tra-
jectory for surviving patients showed relative 
stability in the vutrisiran group. These benefits 
were observed in both the overall population 
and the monotherapy population and are par-
ticularly meaningful for patients whose quality 
of life and functional capacity are impaired by 
this disease. These data suggest that reducing 
levels of the circulating amyloidogenic TTR pro-
tein with vutrisiran in patients with ATTR-CM 
leads to a reduction in the risk of death from any 
cause and cardiovascular events.

The New England Journal of Medicine is produced by NEJM Group, a division of the Massachusetts Medical Society.
Downloaded from nejm.org at Taipei Medical University on May 9, 2025. For personal use only. 

 No other uses without permission. Copyright © 2025 Massachusetts Medical Society. All rights reserved.



n engl j med 392;1 nejm.org January 2, 202540

T h e  n e w  e ngl a nd  j o u r na l  o f  m e dic i n e

C
Su

bg
ro

up
 A

na
ly

se
s 

of
 th

e 
Pr

im
ar

y 
En

d 
Po

in
t (

ov
er

al
l p

op
ul

at
io

n)

A
Ti

m
e 

to
 F

ir
st

 E
ve

nt
 in

 th
e 

O
ve

ra
ll 

Po
pu

la
tio

n
B

Ti
m

e 
to

 F
ir

st
 E

ve
nt

 in
 th

e 
M

on
ot

he
ra

py
 P

op
ul

at
io

n

D
Su

bg
ro

up
 A

na
ly

se
s 

of
 th

e 
Pr

im
ar

y 
En

d 
Po

in
t (

m
on

ot
he

ra
py

 p
op

ul
at

io
n)

Percentage of Patients Free
from Event

10
0 8090 70 60 40 3050 0

0
6

12
39

M
on

th
s 

si
nc

e 
Fi

rs
t D

os
e

V
ut

ri
si

ra
n

Pl
ac

eb
o

32
6 

(0
)

32
8 

(0
)

29
4 

(3
0)

29
5 

(3
1)

27
1 

(5
0)

25
3 

(7
0)

24
7 

(7
2)

22
1 

(9
6)

20
6 

(1
10

)
17

2 
(1

42
)

22
7 

(9
0)

19
9 

(1
15

)

18
24

30
36

0 
(1

25
)

0 
(1

59
)

62
 (

12
5)

52
 (

15
9)

V
ut

ri
si

ra
n

Pl
ac

eb
o

V
ut

ri
si

ra
n

Pl
ac

eb
o

N
o.

 a
t R

is
k 

(c
um

ul
at

iv
e 

no
. o

f e
ve

nt
s)

H
az

ar
d 

ra
tio

 fo
r 

pr
im

ar
y 

en
d 

po
in

t, 
0.

72
 (

95
%

 C
I, 

0.
56

–0
.9

3)
; P

=
0.

01
H

az
ar

d 
ra

tio
 fo

r 
tim

e 
to

 fi
rs

t e
ve

nt
, 0

.7
2 

(9
5%

 C
I, 

0.
57

–0
.9

1)
; P

=
0.

00
6

Percentage of Patients Free
from Event

10
0 8090 70 60 40 3050 0

0
6

12
39

M
on

th
s 

si
nc

e 
Fi

rs
t D

os
e

V
ut

ri
si

ra
n

Pl
ac

eb
o

19
6 

(0
)

19
9 

(0
)

17
2 

(2
2)

17
5 

(2
2)

15
7 

(3
4)

15
2 

(4
3)

14
1 

(4
9)

13
0 

(6
0)

11
9 

(6
9)

95
 (

93
)

32
 (

76
) 

 
26

 (
10

5)
13

1 
(5

7)
11

6 
(7

2)

18
24

30
36

0 
(7

6)
0 

(1
05

)

N
o.

 a
t R

is
k 

(c
um

ul
at

iv
e 

no
. o

f e
ve

nt
s)

H
az

ar
d 

ra
tio

 fo
r 

pr
im

ar
y 

en
d 

po
in

t, 
0.

67
 (

95
%

 C
I, 

0.
49

–0
.9

3)
; P

=
0.

02
H

az
ar

d 
ra

tio
 fo

r 
tim

e 
to

 fi
rs

t e
ve

nt
, 0

.6
4 

(9
5%

 C
I, 

0.
48

–0
.8

7)
; P

=
0.

00
4

O
ve

ra
ll

A
ge <7

5 
yr

≥7
5 

yr

Ta
fa

m
id

is
 u

se
 a

t b
as

el
in

e

N
o

Ye
s

A
TT

R
 d

is
ea

se
 ty

pe

V
ar

ia
nt

W
ild

 ty
pe

N
YH

A
 c

la
ss

I o
r 

II

II
I

B
as

el
in

e 
N

T-
pr

oB
N

P 
le

ve
l

≤2
00

0 
pg

/m
l

>2
00

0 
pg

/m
l

H
az

ar
d 

R
at

io
 (9

5%
 C

I)
Su

bg
ro

up

65
4

25
7

39
7

39
5

25
9 76 57
8

59
2 62 34
2

31
2

N
o.

 o
f P

at
ie

nt
s

0.
25

0.
50

1.
00

2.
00

Pl
ac

eb
o 

B
et

te
r

V
ut

ri
si

ra
n 

B
et

te
r

0.
72

 (
0.

56
–0

.9
3)

0.
55

 (
0.

35
–0

.8
5)

0.
81

 (
0.

58
–1

.1
1)

0.
67

 (
0.

49
–0

.9
3)

0.
79

 (
0.

51
–1

.2
1)

0.
92

 (
0.

49
–1

.7
2)

0.
67

 (
0.

51
–0

.9
0)

0.
73

 (
0.

55
–0

.9
6)

0.
68

 (
0.

33
–1

.4
1)

0.
53

 (
0.

35
–0

.7
9)

0.
80

 (
0.

56
–1

.1
3)

O
ve

ra
ll

A
ge <7

5 
yr

≥7
5 

yr

A
TT

R
 d

is
ea

se
 ty

pe

V
ar

ia
nt

W
ild

 ty
pe

N
YH

A
 c

la
ss

I o
r 

II

II
I

B
as

el
in

e 
N

T-
pr

oB
N

P 
le

ve
l

≤2
00

0 
pg

/m
l

>2
00

0 
pg

/m
l

H
az

ar
d 

R
at

io
 (9

5%
 C

I)
Su

bg
ro

up

0.
25

0
0.

12
5

0.
50

0
1.

00
0

2.
00

0

Pl
ac

eb
o 

B
et

te
r

V
ut

ri
si

ra
n 

B
et

te
r

0.
67

 (
0.

49
–0

.9
3)

0.
53

 (
0.

32
–0

.8
8)

0.
72

 (
0.

47
–1

.1
0)

0.
67

 (
0.

31
–1

.4
4)

0.
66

 (
0.

45
–0

.9
5)

0.
73

 (
0.

53
–1

.0
2)

0.
31

 (
0.

09
–1

.0
2)

0.
50

 (
0.

28
–0

.9
2)

0.
71

 (
0.

47
–1

.0
7)

39
5

15
3

24
2 48 34
7

36
8 27 18
8

20
7

N
o.

 o
f P

at
ie

nt
s

The New England Journal of Medicine is produced by NEJM Group, a division of the Massachusetts Medical Society.
Downloaded from nejm.org at Taipei Medical University on May 9, 2025. For personal use only. 

 No other uses without permission. Copyright © 2025 Massachusetts Medical Society. All rights reserved.



n engl j med 392;1  nejm.org  January 2, 2025 41

Vutrisir an in ATTR Amyloidosis with Cardiomyopathy

In a previous trial (HELIOS-A) of vutrisiran 
that involved patients with variant ATTR amyloi-
dosis with polyneuropathy, treatment with vutri-
siran improved the change from baseline in the 
modified Neuropathy Impairment Score+7 at  
9 months; and the outcomes with respect to all 
secondary efficacy end points that assessed 
multiple disease-relevant variables were better 
among the patients who received vutrisiran than 
among those in an external placebo group.14 The 
results of the HELIOS-B trial extend the favor-
able effects of TTR lowering by RNA interfer-
ence, initially seen in patients with polyneuropa-
thy due to variant ATTR amyloidosis, to patients 
with cardiomyopathy due to either wild-type or 
variant ATTR amyloidosis.

The HELIOS-B trial was designed to include a 
patient group that is representative of contempo-
rary ATTR-CM populations. Over the past decade, 
advances in noninvasive imaging techniques 
have led to a higher proportion of patients re-
ceiving a diagnosis earlier in their disease pro-
cess, with a less severe clinical phenotype and 
better prognosis.26 Evidence for this evolution in 
the population of patients with ATTR-CM can be 
seen by comparing the baseline characteristics 
in phase 3 clinical trials over time. For example, 
patients in the HELIOS-B trial generally had 
less disease severity at baseline (according to 
the distance covered on the 6-minute walk test, 
KCCQ-OS score, NT-proBNP level, troponin I 

level, and NHYA class) than those enrolled in 
the ATTR-ACT trial.25 Despite a healthier patient 
population at the outset and substantial concur-
rent tafamidis and SGLT2 inhibitor use (40% of 
the patients were taking tafamidis at baseline, 
22% of the patients in the monotherapy popula-
tion started tafamidis during the trial, and 33% 
of the patients in the overall population started 
therapy with an SGLT2 inhibitor during the tri-
al), vutrisiran, as compared with placebo, was 
associated with a hazard ratio of 0.65 for death 
from any cause through 42 months in the overall 
population. These data also suggest that vutri-
siran may provide benefit to patients in rela-
tively early stages of disease, when functional 
capacity and quality of life may be more effec-
tively preserved.

In the HELIOS-B trial, the incidence of adverse 
events among patients in the vutrisiran group was 
similar to or lower than that among the patients in 
the placebo group, a finding that is consistent with 
the incidence of adverse events in the HELIOS-A 
trial.14 No new safety signs were identified.

Several limitations should be considered when 
interpreting the trial results. Tafamidis was an 
allowed background therapy at baseline to which 
patients were not randomly assigned; therefore, 
this trial does not allow for a randomized com-
parison of vutrisiran alone with tafamidis alone. 
In addition, although 40% of the patients were 
taking tafamidis at baseline, the trial was not 
powered to show statistical significance within 
this subgroup. The main limitation of the pri-
mary analysis method (LWYY model) is that it 
treats recurrent cardiovascular events and death 
equally. However, additional analyses — including 
analyses of the individual components of the pri-
mary end point, win ratio analyses, and time-to-
first-event analyses — all yielded consistent re-
sults. The majority of the patients were men and 
were White, but this was expected, given the re-
ported demographic characteristics of ATTR-CM 
patient populations. The trial also included a low 
proportion of patients with variant ATTR amyloi-
dosis, a result that most likely reflects the global 
preponderance of wild-type ATTR-CM relative to 
variant ATTR-CM.

In patients with ATTR-CM, treatment with 
vutrisiran resulted in a lower risk of death from 
any cause and recurrent cardiovascular events 
than placebo. Vutrisiran also preserved functional 
capacity and quality of life and prevented worsening 

Figure 1 (facing page). Death from Any Cause  
and Recurrent Cardiovascular Events.

The primary end point was a composite of death from 
any cause and recurrent cardiovascular events (defined 
as hospitalizations for cardiovascular causes or urgent 
visits for heart failure). Panels A and B show the time 
to a first event (death from any cause or recurrent car-
diovascular event) in the overall population and the 
monotherapy population, respectively. The monotherapy 
population was defined as the patients who were not 
receiving tafamidis at baseline. The Kaplan–Meier 
curves were adjusted according to disease severity 
characteristics at baseline with the use of the inverse 
probability of treatment weighting method. The unad-
justed Kaplan–Meier curves are shown in Figures S2 
and S3. Tick marks indicate censored data. Panels C 
and D show the subgroup analyses of death from any 
cause and recurrent cardiovascular events in the overall 
population and the monotherapy population, respec-
tively. ATTR denotes transthyretin amyloidosis, NYHA 
New York Heart Association, and NT-proBNP N-terminal 
pro–B-type natriuretic peptide.

The New England Journal of Medicine is produced by NEJM Group, a division of the Massachusetts Medical Society.
Downloaded from nejm.org at Taipei Medical University on May 9, 2025. For personal use only. 

 No other uses without permission. Copyright © 2025 Massachusetts Medical Society. All rights reserved.



n engl j med 392;1  nejm.org  January 2, 202542

T h e  n e w  e ngl a nd  j o u r na l  o f  m e dic i n e

Fi
gu

re
 2

. D
ea

th
 f

ro
m

 A
ny

 C
au

se
.

P
an

el
s 

A
 a

nd
 B

 s
ho

w
 d

ea
th

 f
ro

m
 a

ny
 c

au
se

 t
hr

ou
gh

 4
2 

m
on

th
s 

in
 t

he
 o

ve
ra

ll 
po

pu
la

ti
on

 a
nd

 t
he

 m
on

ot
he

ra
py

 p
op

ul
at

io
n,

 r
es

p
ec

ti
ve

ly
. T

he
 K

ap
la

n
–M

ei
er

 c
ur

ve
s 

w
er

e 
ad

ju
st

ed
 

ac
co

rd
in

g 
to

 d
is

ea
se

 s
ev

er
it

y 
ch

ar
ac

te
ri

st
ic

s 
at

 b
as

el
in

e 
w

it
h 

th
e 

us
e 

of
 t

he
 in

ve
rs

e 
pr

ob
ab

ili
ty

 o
f t

re
at

m
en

t 
w

ei
gh

tin
g 

m
et

ho
d.

 T
he

 u
na

dj
us

te
d 

K
ap

la
n

–M
ei

er
 c

ur
ve

s 
ar

e 
sh

ow
n 

in
 

Fi
gu

re
s 

S4
 a

nd
 S

5.
 T

ic
k 

m
ar

ks
 in

di
ca

te
 c

en
so

re
d 

da
ta

. P
an

el
s 

C
 a

nd
 D

 s
ho

w
 s

ub
gr

ou
p 

an
al

ys
es

 o
f d

ea
th

 fr
om

 a
ny

 c
au

se
 t

hr
ou

gh
 4

2 
m

on
th

s 
in

 t
he

 o
ve

ra
ll 

po
pu

la
tio

n 
an

d 
th

e 
m

on
o

-
th

er
ap

y 
po

pu
la

ti
on

, r
es

pe
ct

iv
el

y.

C
Su

bg
ro

up
 A

na
ly

se
s 

of
 D

ea
th

 fr
om

 A
ny

 C
au

se
 (o

ve
ra

ll 
po

pu
la

tio
n)

A
D

ea
th

 fr
om

 A
ny

 C
au

se
 in

 th
e 

O
ve

ra
ll 

Po
pu

la
tio

n
B

D
ea

th
 fr

om
 A

ny
 C

au
se

 in
 th

e 
M

on
ot

he
ra

py
 P

op
ul

at
io

n

D
Su

bg
ro

up
 A

na
ly

se
s 

of
 D

ea
th

 fr
om

 A
ny

 C
au

se
 (m

on
ot

he
ra

py
 p

op
ul

at
io

n)

Percentage of Patients Alive

10
0 90 80 60 5070 0

0
6

12
45

M
on

th
s 

si
nc

e 
Fi

rs
t D

os
e

V
ut

ri
si

ra
n

Pl
ac

eb
o

32
6 

(0
)

32
8 

(0
)

32
1 

(5
)

32
1 

(7
)

30
8 

(1
8)

31
4 

(1
4)

29
6 

(3
0)

29
9 

(2
9)

19
8 

(5
6)

18
0 

(7
4)

28
9 

(3
7)

29
0 

(3
8)

27
7 

(4
9)

27
1 

(5
7)

18
24

30
36

42

0 
(6

0)
0 

(8
5)

33
 (

60
)

24
 (

85
)

V
ut

ri
si

ra
n

Pl
ac

eb
o

N
o.

 a
t R

is
k 

(c
um

ul
at

iv
e 

no
. o

f e
ve

nt
s)

H
az

ar
d 

ra
tio

, 0
.6

5 
(9

5%
 C

I, 
0.

46
–0

.9
0)

P
=

0.
01

Percentage of Patients Alive

10
0 90 80 60 5070

0
6

12
45

M
on

th
s 

si
nc

e 
Fi

rs
t D

os
e

V
ut

ri
si

ra
n

Pl
ac

eb
o

19
6 

(0
)

19
9 

(0
)

19
1 

(5
)

19
4 

(5
)

17
9 

(1
7)

18
8 

(1
1)

17
1 

(2
5)

18
0 

(1
9)

86
 (

41
)

79
 (

51
)

16
9 

(2
7)

17
2 

(2
7)

15
8 

(3
8)

16
0 

(3
9)

18
24

30
36

42

0 
(4

3)
0 

(5
8)

17
 (

43
)

16
 (

58
)

V
ut

ri
si

ra
n

Pl
ac

eb
o

N
o.

 a
t R

is
k 

(c
um

ul
at

iv
e 

no
. o

f e
ve

nt
s)

H
az

ar
d 

ra
tio

, 0
.6

6 
(9

5%
 C

I, 
0.

44
–0

.9
7)

P=
0.

04
5

0

0.
25

0.
50

1.
00

2.
00

Pl
ac

eb
o 

B
et

te
r

V
ut

ri
si

ra
n 

B
et

te
r

O
ve

ra
ll

A
ge <7

5 
yr

≥7
5 

yr

Ta
fa

m
id

is
 u

se
 a

t b
as

el
in

e

N
o 

Ye
s 

A
TT

R
 d

is
ea

se
 ty

pe

V
ar

ia
nt

W
ild

 ty
pe

N
YH

A
 c

la
ss

I o
r 

II
 

II
I 

B
as

el
in

e 
N

T-
pr

oB
N

P 
le

ve
l

≤2
00

0 
pg

/m
l

>2
00

0 
pg

/m
l

H
az

ar
d 

R
at

io
 (9

5%
 C

I)
Su

bg
ro

up

0.
65

 (
0.

46
–0

.9
0)

0.
55

 (
0.

29
–1

.0
4)

0.
69

 (
0.

46
–1

.0
1)

0.
66

 (
0.

44
–0

.9
7)

0.
59

 (
0.

32
–1

.0
8)

0.
89

 (
0.

39
–2

.0
3)

0.
61

 (
0.

42
–0

.8
8)

0.
66

 (
0.

47
–0

.9
4)

0.
58

 (
0.

20
–1

.6
9)

0.
35

 (
0.

18
–0

.6
6)

0.
83

 (
0.

55
–1

.2
4)

0.
12

5
0.

25
0

0.
50

0
1.

00
2.

00

Pl
ac

eb
o 

B
et

te
r

V
ut

ri
si

ra
n 

B
et

te
r

O
ve

ra
ll 

A
ge <7

5 
yr

 

≥7
5 

yr
 

A
TT

R
 d

is
ea

se
 ty

pe

V
ar

ia
nt

W
ild

 ty
pe

N
YH

A
 c

la
ss

I o
r 

II
 

II
I 

B
as

el
in

e 
N

T-
pr

oB
N

P 
le

ve
l

≤2
00

0 
pg

/m
l

>2
00

0 
pg

/m
l

H
az

ar
d 

R
at

io
 (9

5%
 C

I)
Su

bg
ro

up

0.
66

 (
0.

44
–0

.9
7)

0.
58

 (
0.

28
–1

.2
0)

0.
68

 (
0.

42
–1

.0
9)

0.
67

 (
0.

25
–1

.7
8)

0.
65

 (
0.

42
–1

.0
0)

0.
70

 (
0.

47
–1

.0
6)

0.
19

 (
0.

02
–1

.6
3)

0.
43

 (
0.

18
–1

.0
1)

0.
75

 (
0.

48
–1

.1
8)

65
4

25
7

39
7

39
5

25
9 76 57
8

59
2 62 34
2

31
2

N
o.

 o
f P

at
ie

nt
s

39
5

15
3

24
2 48 34
7

36
8 27 18
8

20
7

N
o.

 o
f P

at
ie

nt
s

The New England Journal of Medicine is produced by NEJM Group, a division of the Massachusetts Medical Society.
Downloaded from nejm.org at Taipei Medical University on May 9, 2025. For personal use only. 

 No other uses without permission. Copyright © 2025 Massachusetts Medical Society. All rights reserved.



n engl j med 392;1  nejm.org  January 2, 2025 43

Vutrisir an in ATTR Amyloidosis with Cardiomyopathy

of heart failure symptoms. These effects were 
consistent across all prespecified subgroups, in-
cluding patients who were receiving background 
tafamidis. Collectively, these data suggest that 
rapid knockdown of TTR by vutrisiran reduces 
morbidity and mortality among patients with 
ATTR-CM.
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