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Abstract

Background and 
Aims

Patients with obstructive hypertrophic cardiomyopathy (oHCM) treated with aficamten in SEQUOIA-HCM (NCT05186818) 
demonstrated marked improvement in symptoms and functional capacity. This analysis explores whether oHCM and mild 
symptoms patients experience similar clinical benefits with aficamten as patients with more advanced limitations.

Methods Patients in SEQUOIA-HCM (N = 282) were grouped at baseline according to symptom severity. Mild symptoms (n = 118) 
were defined as New York Heart Association (NYHA) class II and Kansas City Cardiomyopathy Questionnaire Clinical 
Summary Score (KCCQ-CSS) ≥ 80, and moderate to severe symptoms (n = 150) as NYHA class II/III/IV and KCCQ-CSS 
<80. Primary endpoint was change in peak oxygen uptake (pVO2) from baseline to Week 24; secondary endpoints included 
change in NYHA class, KCCQ-CSS, outflow tract gradients, and N-terminal pro-B-type natriuretic peptide (NT-proBNP).

Results In aficamten-treated patients, change at Week 24 was not different between moderate to severe (1.8 mL/kg/min; n = 71) 
and mild (1.6 mL/kg/min; n = 62) symptom groups (P = .8). Likewise, the change in secondary endpoints (NYHA class, rest
ing or Valsalva gradients, and NT-proBNP) did not differ significantly between the two symptom groups. Both groups ex
perienced statistically significant improvements in KCCQ-CSS, but the extent of improvement was greater in the advanced 
symptom group (P = .02 for interaction). Treatment-emergent serious adverse events were infrequent in both groups.

Conclusions Patients with oHCM and mild symptoms treated with aficamten achieved significant improvement across a range of clinically 
relevant outcomes and generally similar to patients with more advanced symptoms. Less severely symptomatic patients 
could be considered for aficamten treatment.
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Structured Graphical Abstract

Do patients with obstructive hypertrophic cardiomyopathy (oHCM) and mild symptom limitation who receive aficamten experience 
similar magnitude of improvement in clinical outcome measures as patients with more advanced symptom limitations?

In this post hoc analysis of the SEQUOIA-HCM trial, a significant treatment benefit was observed with aficamten in patients with oHCM, 
across a range of clinically relevant outcomes and regardless of whether patients had mild or more advanced symptom limitations.

Patients with oHCM and persistent mild symptoms despite first-line drug therapy may derive significant clinical benefit from aficamten, 
raising a revised treatment narrative with the option of earlier medical therapy to favourably impact natural history, including improved 
quality of life.

Key Question

Key Finding

Take Home Message

Effect of aficamten in obstructive HCM patients with mild vs moderate to severe symptoms

Aficamten
24 weeks

Treatment effect of aficamten
in patients with mild symptoms

Obstructive HCM: mild symptom
limitation at baseline (n = 62)

Treatment effect of aficamten in patients
with moderate to severe symptoms

Obstructive HCM: moderate to severe
symptom limitation at baseline (n = 71)

NYHA class II/III/IV
KCCQ-CSS: 61 ± 15
pVO2: 18 mL/kg/min
Valsalva LVOT-G: 83 ± 27 mmHg
NT-proBNP: 746 pg/mL 

NYHA class II
KCCQ-CSS: 90 ± 6
pVO2: 19 mL/kg/min
Valsalva LVOT-G: 82 ± 37 mmHg
NT-proBNP: 830 pg/mL 

1.8 mL/kg/min pVO2

58% NYHA class ≥1 improvement 

10 points KCCQ-CSS

38 mmHg resting LVOT-G

47 mmHg Valsalva LVOT-G

81% NT-proBNP

1.6 mL/kg/min pVO2

53% NYHA class ≥1 improvement

4 points KCCQ-CSS

41 mmHg resting LVOT-G

53 mmHg Valsalva LVOT-G

79% NT-proBNP

Interaction P >0.5 for each comparison*N N
N

N

HN

O

O

Aficamten in obstructive HCM with mild symptoms. Patients with oHCM and mild symptoms at baseline treated with aficamten over 24 weeks 
demonstrate significant improvement in clinical outcome measures and, compared with patients with oHCM and moderate to severe symptoms 
treated with aficamten, the magnitude of changes in clinical outcomes is similar. * Except P value for comparison of KCCQ-CSS between groups, 
which was statistically significant. KCCQ-CSS, Kansas City Heart Failure Questionnaire-Clinical Summary Score; NYHA, New York Heart 
Association; oHCM, obstructive hypertrophic cardiomyopathy.

Keywords aficamten • Clinical trial • Hypertrophic cardiomyopathy • Obstructive hypertrophic cardiomyopathy • Therapy

Introduction
The principal objective of therapeutic interventions in obstructive 
hypertrophic cardiomyopathy (oHCM) is to enhance patient 
quality of life through relief of limiting heart failure symptoms.1–9

Historically, in patients who fail to respond to conventional drug ther
apy with beta-blockers or calcium channel blockers, second-line ther
apy with disopyramide and/or septal reduction therapies has been 

recommended, with the latter reserved largely for patients with more- 
severe symptoms.10 However, an enormous diversity in the severity of 
functional limitation is seen in HCM, underscored by an expanded 
New York Heart Association (NYHA) functional class II designation 
that comprises the majority of symptomatic patients with this dis
ease.11–14 Indeed, mild symptoms may persist with first-line drug ther
apy due to suboptimal gradient reduction that may fail to meet a 
patient’s expectations for additional clinical improvement.15–17
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Consequently, these individuals—often young and active—must bear a 
considerable impairment in their daily activities and quality of life that is 
not adequetly captured by NYHA classification.8,9,14 In addition, oHCM 
patients with class II symptoms remain at risk for development of pro
gressive symptoms and HCM related adverse events.2,12,13 Therefore, 
the opportunity to benefit this specific subgroup of patients with effect
ive therapeutic options remains an important unmet clinical treatment 
need in oHCM.

Aficamten is a novel cardiac myosin inhibitor (CMI) that reduces or 
resolves left ventricular outflow tract gradients (LVOT-G) by decreas
ing the number of actin-myosin cross-bridges and mitigating left ven
tricular hypercontractility.16,18 SEQUOIA-HCM (NCT05186818) was 
a phase 3 pivotal clinical trial that demonstrated treatment with aficam
ten is well tolerated and results in improvements across a number of 
clinically relevant outcomes in patients with oHCM.16 However, 
whether patients with oHCM and mild symptom burden at baseline ex
perience similar benefits with aficamten as those with more severe 
symptom burden has not been described. Therefore, we sought to ex
plore the efficacy and safety of aficamten in patients in SEQUOIA-HCM 
according to symptom severity.

Methods
Study design
SEQUOIA-HCM was a pivotal phase 3, international, double-blind, rando
mized, placebo-controlled trial, the design of which has been previously 
published.16 Briefly, 282 adults (18 to 85 years old) with symptomatic 
oHCM (NYHA functional class II or III; LVOT-G ≥ 30 mmHg at rest and 
≥50 mmHg following Valsalva manoeuvre), and reduced exercise capacity 
(peak oxygen uptake [pVO2] ≤ 90% predicted) were randomized 1:1 to ei
ther aficamten or placebo for 24 weeks. Patients were anticipated to con
tinue stable doses of their individually optimized background therapy 
(beta-blockers, non-dihydropyridine calcium channel blockers, and/or disopyr
amide) for the duration of the study. At 2-week intervals during the first 8 
weeks, patients underwent masked echocardiographic-guided dose selection 
based on site-read left ventricular ejection fraction (LVEF) and Valsalva 
LVOT-G in order to achieve optimal haemodynamic response (post-Valsalva 
LVOT-G < 30 and LVEF ≥55%). Full details of the study design and protocol 
have been described previously.16

The trial was approved by the regulatory agencies in the participating 
countries and by the institutional review board or independent ethics com
mittee at each trial centre. Representatives of Cytokinetics and the steering 
committee conducted interval reviews of the blinded safety and selected ef
ficacy data. Only an independent Data Monitoring Committee had access to 
and periodically reviewed unblinded safety data to assess risk to patients 
during the conduct of the trial. The investigators worked with the sponsor, 
who performed all statistical analysis, which was also independently con
firmed by the Brigham and Women’s Hospital Clinical Trials Outcomes 
Centre. All patients provided informed consent, and the study was carried 
out in accordance with the provisions of the Declaration of Helsinki and the 
International Conference on Harmonization Good Clinical Practice guide
lines. The first author (M.S.M.) wrote the paper while all the authors parti
cipated in interpretation of the data, critical review of the manuscript, and 
the decision to submit the manuscript for publication.

Definition of symptom groups
The primary objective of this study was to characterize the impact of afi
camten on clinically relevant outcome measures in patients with relatively 
mild vs. more-severe disease symptoms, as defined by symptom burden 
at baseline. The long-standing metric for assessing symptom burden in 
HCM has been the physician-assigned NYHA functional class. More recent
ly, patient-reported symptom burden using tools such as the Kansas City 

Cardiomyopathy Questionnaire (KCCQ) has been shown to provide a de
tailed assessment from the patient’s perspective of the impact of heart fail
ure symptoms on a variety of health status domains (ie, symptom burden, 
physical limitation, social limitation, and quality of life).17 In addition, the 
KCCQ score has been shown to have greater sensitivity for quantifying 
symptom burden in HCM, permitting the opportunity to more precisely 
define patients who are otherwise designated within the broad NYHA 
classes.14 For this reason, we elected to combine both NYHA and 
KCCQ to define study groups according to both the physicians’ and pa
tients’ perspective of symptom severity at baseline. Mild symptoms were 
defined as NYHA class II and KCCQ Clinical Summary Score 
(KCCQ-CSS) ≥ 80 (n = 62), and moderate to severe symptoms were de
fined as NYHA class II/III/IV and KCCQ-CSS <80 (n = 71). Based on data 
from prior large heart failure registries, we applied a KCCQ-CSS cut-off of 
≥80, which has been demonstrated to be associated with mild symptoms 
in patients with heart failure.19 The remaining patients (n = 14; 9 assigned 
to aficamten and 5 to placebo) who were assigned to NYHA class III but 
reported low symptom burden (KCCQ-CSS 80) were excluded from the 
analysis as they could not confidently be assigned to any group. To assess 
the impact of excluding these patients, a sensitivity analysis was performed 
by including them in both symptom groups, and no differences in outcomes 
were observed (see Supplementary data online, Tables S1 and S2).

Randomisation
Eligible patients were randomly assigned in a 1:1 ratio to receive aficamten 
or placebo by an Interactive Web Response System (IWRS). Randomisation 
was stratified by use of beta-blockers (yes or no) and Cardiopulmonary 
Exercise Test (CPET) exercise modality (treadmill or bicycle) and imple
mented in the IWRS. The proportion of patients taking beta-blockers and 
disopyramide was capped at ∼70% and 10% of the total enrolment, re
spectively, whereas patients with persistent atrial fibrillation at screening 
and the number of patients using the bicycle CPET exercise modality 
were capped at ∼15% and 50%, respectively.

Aficamten was administered orally at 5 mg once daily with three subse
quent opportunities to undergo dose increase in 5-mg increments (at 
Weeks 2, 4, and 6), to a maximum dose of 20 mg, and according to site-read 
echocardiography measurements. As an additional measure to reduce poten
tial bias, the site investigator and study team were masked to the echocardio
gram images and results. Analyses of echocardiographic data were based on 
values from a central core laboratory blinded to treatment assignment.

Patients were evaluated every 2 or 4 weeks during the 24-week treat
ment period. CPET assessments were done at screening and Week 24 
(end of treatment). Resting transthoracic echocardiography, electrocardio
grams, safety laboratory testing, and clinical assessment were collected at 
each study visit.

Outcomes
The primary endpoint was change in pVO2 from baseline to Week 24. 
Pre-specified secondary endpoints included changes from baseline to Week 24 
in NYHA class, KCCQ-CSS, resting and provocable LVOT-G as well as the car
diac biomarker N-terminal pro–B-type natriuretic peptide (NT-proBNP) and car
diac morphology/function. The two symptom groups randomized to receive 
aficamten were compared with their respective placebo groups.

NYHA functional class was assigned by the study physician according to 
the standard NYHA class designation, with an improvement of at least one 
functional class considered a clinically meaningful change. Patient-reported 
health status was measured using the 23-item patient-reported outcome 
measure of KCCQ. The KCCQ-CSS, which is a composite of the total 
symptom and physical limitation summary scores, was a pre-specified sec
ondary outcome of SEQUOIA-HCM and uses a 23-item score that cate
gorizes symptoms, function and quality of life. Changes in the KCCQ-CSS 
score of 5, 10, and 20 points, respectively, are associated with clinically im
portant small, moderate to large, and large to very large within-patient 
changes. Per protocol, NYHA functional class and KCCQ were assessed 

4078                                                                                                                                                                                              Maron et al.

http://academic.oup.com/eurheartj/article-lookup/doi/10.1093/eurheartj/ehaf364#supplementary-data
http://academic.oup.com/eurheartj/article-lookup/doi/10.1093/eurheartj/ehaf364#supplementary-data


before other study procedures at each visit, including the end-of-study visit 
4 weeks after study medication washout.

Statistical analysis
Baseline characteristics were summarized using means and standard devi
ation for normally distributed continuous variables, medians and interquar
tile range for right-skewed variables, and counts with percentages for 
categorical variables. Differences in baseline characteristics between the pa
tients with oHCM and mild symptoms and those with moderate to severe 
symptoms were compared using t-tests. Wilcoxon rank-sum tests, and 
Pearson’s χ² test, as appropriate. Within-group changes from baseline to 
24 were assessed using paired t-tests. Treatment effect estimates were ana
lysed using linear regression, adjusted for baseline values of continuous out
comes, randomized treatment, and stratification variables (beta-blocker use 
and CPET modality). NTproBNP values were log-transformed prior to ana
lyses and are reported as proportional changes. Differences in treatment ef
fect by symptom severity group were tested with interaction terms. P-values 
<.05 were considered statistically significant. Owing to the post hoc nature of 
these analyses, no adjustment was made for multiple testing. Given the poten
tial for false positive findings in the presence of multiple testing, all findings 
should be considered hypothesis-generating. Statistical analyses were con
ducted using STATA version 18.5 (StataCorp, College Station, TX).

Results
Baseline characteristics
A total of 118 patients had mild symptoms at baseline (of whom 62 
were randomized to aficamten), and 150 patients had moderate to se
vere symptoms at baseline (of whom 71 were randomized to aficam
ten). At baseline, the proportion of females, patient’s race, 
geographic region of recruiting centre, and body mass index were dif
ferent between the two symptom groups, whereas all other baseline 
characteristics, including clinical and imaging variables, were similar 
(Table 1, Supplementary data online, Tables S3 and S4).

Functional improvement
From baseline to week 24, pVO2 increased from 19.0 mL/kg/min to 
20.7 mL/kg/min [95% confidence interval (CI): 0.8 to 2.6] in aficamten- 
treated patients with mild symptoms (P = .003 vs. placebo) and from 
17.8 mL/kg/min to 19.8 mL/kg/min (95% CI: 1.2 to 2.6) in aficamten- 
treated patients with moderate to severe symptoms (P < .001 vs. pla
cebo) (Figure 1). The treatment effect of aficamten on pVO2 was similar 
between the two symptom groups [change (Δ) of 1.6 mL/kg/min (95% 
CI: 0.5 to 2.7) in mild symptoms group vs. Δ1.8 mL/kg/min (95% CI: 0.8 
to 2.8) in moderate to severe symptoms group; P = .83 for interaction] 
(Table 2, Structured Graphical Abstract).

Among the patients with oHCM and mild symptoms treated with afi
camten, a small improvement in pVO2 from 0 to 1.5 mL/kg/min was ob
served in 13 (22%) patients (44% with <1.0 mL/kg/min), a moderate 
improvement ≥1.5 to 3 mL/kg/min in 11 (19%) patients, a large im
provement ≥3 mL/kg/min in 15 (25%) patients, and no improvement 
or worsening in 20 (34%) patients. For each pVO2 category, the pro
portion of patients with improvement was similar to that observed 
for aficamten-treated patients with moderate to severe symptoms 
(22% small vs. 23% moderate vs. 32% large vs. 23% no improvement; 
P = .6 for interaction). In addition, the proportion of aficamten- 
treated patients who had a ≥ 1.5 mL/kg/min improvement in pVO2 

and an improvement of at least one NYHA functional class at Week 
24 was similar for those with mild vs. moderate to severe symptoms 
[n = 16 (26%) vs. n = 24 (34%); P = .3 for interaction]. Likewise, the 

proportion of aficamten-treated patients (mild vs. moderate to severe 
symptoms) who had a ≥ 3.0 mL/kg/min improvement in pVO2 and no 
worsening in NYHA functional class [n = 15 (24%) vs. n = 21 (30%); 
P = .5], or both a ≥ 3.0 mL/kg/min improvement in pVO2 and an im
provement of at least one NYHA functional class [n = 7 (11%) vs. 
n = 13 (18%); P = .3 for interaction] was similar between symptom 
groups (Table 3).

Impact of aficamten on secondary end 
points
Health status by KCCQ-CSS
Over the treatment period, KCCQ-CSS improved with aficamten 
treatment in both symptom groups, from 90 ± 6 to 95 ± 6 in the 
mild symptoms group (P = .004 vs. placebo) and from 61 ± 15 to 
80 ± 18 in the moderate to severe symptoms group (P < .001 vs. placebo) 
(Figure 1). The treatment effect was greater in patients with moderate to 
severe symptoms at baseline [Δ + 10 (95% CI: 6 to 15) vs. Δ + 4 (95% CI: 1 
to 6); interaction P = .02] (Table 2, Structured Graphical Abstract).

In the mild symptom group treated with aficamten, 12 (20%) patients 
had a small but clinically important improvement from 5 to 9 points in 
KCCQ-CSS and 14 (23%) had a moderate to large improvement from 
10 to 19 points. In addition, the remaining 34 (57%) patients had 
a < 5-point change (baseline KCCQ-CSS of 93). Among patients trea
ted with aficamten in the moderate to severe symptoms group, 6 (9%) 
had a small improvement in KCCQ-CSS, 18 (26%) a moderate to large 
change, 31 (44%) had a very large improvement, and 14 (20%) had 
a < 5 point change (P < .001).

NYHA functional class
At Week 24, 33 (53%) of 62 patients with oHCM and mild symptoms 
treated with aficamten had an improvement of one NYHA functional 
class (i.e., transitioned to class I; P < .001 vs. placebo), which was a simi
lar magnitude of improvement compared with patients with moderate 
to severe symptoms treated with aficamten [n = 41 (57%) of 71; P = .92 
for interaction] (Table 2).

At the end of treatment, 33 (54%) aficamten-treated patients in the 
mild symptoms group were NYHA class I and KCCQ-CSS ≥80, none 
were class I and KCCQ-CSS <80, 27 (44%) patients remained class II, and 
1 (1.6%) had worsening to class III. By contrast, 25 (36%) aficamten- 
treated patients in the moderate to severe symptoms group were 
NYHA class I and KCCQ-CSS ≥80, 6 (9%) were class I and 
KCCQ-CSS <80, 30 (48%) class II, and 8 (12%) class III (P = .7) (Figure 2).

Relationship between LVOT-G, 
symptoms, and cardiac structure
Compared with baseline, resting and Valsalva LVOT-G, respectively, in 
aficamten-treated patients decreased at 24 weeks from 54 ± 30 mmHg 
to 19 ± 16 mmHg and 82 ± 37 mmHg to 34 ± 23 mmHg in the mild 
symptoms group (both P < .001 vs. placebo) and from 55 ±  
24 mmHg to 20 ± 17 mmHg and 83 ± 27 mmHg to 36 ± 25 mmHg 
in the moderate to severe symptoms group (both P < .001 vs. placebo) 
(Figure 1).

The treatment effect of aficamten on resting and provocable outflow 
gradients was similar in patients with mild vs. moderate to severe 
symptoms [resting LVOT-G: Δ −41 mmHg (95% CI: −49 to −33) vs. 
Δ −38 mmHg (95% CI: −47 to −29), P-interaction = .64; Valsalva 
LVOT-G: Δ −53 mmHg (95% CI: −62 to −44) vs. Δ −47 mmHg (95% 
CI: −57 to −37), P = .43] (Table 2, Graphical Abstract). A complete 
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Table 1 Demographic and clinical characteristics of patients with obstructive HCM and mild vs. moderate to severe 
symptoms

Mild symptomsa 

n = 118
Moderate to severe symptomsb 

n = 150
P-value

Randomized to active treatment 62 (53) 71 (47) 0.40

Age, y 58 ± 13 60 ± 12 0.29

Female sex 36 (31) 72 (48) 0.004

Race <0.001

Asian 37 (31) 15 (10)

Black or African American 2 (2) 1 (1)

Other 2 (2) 0 (0)

White 77 (65) 134 (89)

Geographic region <0.001

China 31 (26) 13 (9)

North America 28 (24) 58 (39)

Rest of world 59 (50) 79 (53)

Medical history

Hypertension 57 (48) 83 (55) 0.25

Known HCM-causing gene mutation 15 (13) 30 (20) 0.11

Positive family history of HCM 28 (24) 44 (29) 0.30

Paroxysmal atrial fibrillation 14 (12) 25 (17) 0.27

Coronary artery disease 15 (13) 16 (11) 0.60

Diabetes 12 (10) 11 (7) 0.41

Permanent atrial fibrillation 2 (2) 1 (1) 0.43

Vital signs

Systolic blood pressure, mmHg 125 ± 14 125 ± 17 0.77

Diastolic blood pressure, mmHg 75 ± 10 74 ± 11 0.51

Resting heart rate, bpm 68 ± 12 71 ± 13 0.08

BMI, kg/m2 27 ± 4 29 ± 4 0.003

Background HCM therapy

Beta-blocker 67 (57) 94 (63) 0.33

Calcium channel blocker 41 (35) 55 (37) 0.74

Selective calcium channel blockers with direct cardiac effects 32 (27) 48 (32) 0.39

Selective calcium channel blockers with mainly vascular effects 10 (9) 7 (5) 0.20

Disopyramide 13 (11) 21 (14) 0.47

ICD 15 (13) 21 (14) 0.76

KCCQ-CSS 90 ± 6 61 ± 14 <0.001

NYHA functional class <0.001

II 118 (100) 96 (64)

III 0 (0) 53 (35)

IV 0 (0) 1 (1)

NT-proBNP, pg/mL 806 [317–1613] 676 [344–1737] 0.97

Continued
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haemodynamic response (resting <30 mmHg and Valsalva <50 mmHg) 
was achieved in 46 (74%) aficamten-treated patients with mild symptoms 
vs. 44 (62%) with moderate to severe symptoms (P = .13). In addition, 
measures of cardiac remodelling, including a decrease in left atrial volume 
index and maximal left ventricular wall thickness from baseline to Week 24 
were similar between the two aficamten-treated symptom groups 
(Table 2).

Biomarkers
The treatment effect of aficamten on magnitude of change in serum 
concentration of NT-proBNP from baseline to Week 24 was similar 
in patients with oHCM and mild symptoms limitation compared with 
patients with moderate to severe symptoms limitation [Δ −79% 
(95% CI: −83 to −73) vs. Δ −81% (95% CI: −85 to −76); P = .56 for 
interaction] (Table 2). Among patients with mild symptoms randomized 
to aficamten, 52 (84%) of 62 had a > 50% relative reduction in 
NT-proBNP concentration at the end of treatment, which was similar 
to patients with moderate to severe symptoms randomized to aficam
ten (56 79% of 71; P = .5 for interaction).

Safety
At Week 24 in aficamten-treated patients, the LVEF in the mild symp
toms group was not significantly different than the moderate to severe 
symptoms group (least squares mean difference, +0.7% points; 95% CI: 

−1.8 to +3.1). Among aficamten-treated patients, a transient reduction 
to LVEF <50% occurred in 3 (5%) patients with mild symptoms and in 
2 (3%) with moderate to severe symptoms (Table 2), none of whom 
underwent a treatment interruption or developed clinical heart failure. 
In the mild symptoms group, none of the patients treated with aficamten 
and 5 (9%) treated with placebo had serious adverse events. In the mod
erate to severe symptoms group, 8 (11%) patients treated with aficam
ten and 8 (10%) treated with placebo had serious adverse events.

Discussion
The majority of patients with HCM have the propensity to develop 
LVOT obstruction,20 which represents the most powerful determinant 
of limiting symptoms in this disease.21 However, an enormous diversity 
in the severity of limiting symptoms is seen in HCM, not adequately cap
tured by the NYHA classification underscored by an expanded func
tional class II designation that comprises most patients who are 
symptomatic.11–14,22,23 Within the broad NYHA II symptom class 
are patients with oHCM who experience mild symptoms despite con
ventional drug therapy with beta-blockers or calcium channel block
ers,2–4 a consequence of suboptimal LVOT-G lowering and increased 
risk for future progressive heart failure symptoms.2–4,15,16

The present observations from SEQUOIA-HCM support a potential 
clinical benefit of CMI therapy in patients with oHCM who continue to 
experience mild symptoms burden with impaired quality of life, despite 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Table 1 Continued

Mild symptomsa 

n = 118
Moderate to severe symptomsb 

n = 150
P-value

hsTroponin I type 3, ng/L 16 [8–38] 10 [7–22] 0.011

CPET

CPET modality: Bicycle 58 (49) 62 (41) 0.20

CPET modality: Treadmill 60 (51) 88 (59) 0.20

Total workload CPET, watts 127 ± 39 119 ± 41 0.10

pVO2 CPET, mL/kg/min 19 ± 4 18 ± 4 0.011

% Predicted oxygen uptake 58 ± 12 56 ± 11 0.14

Peak respiratory exchange ratio 1 ± 0 1 ± 0 0.49

Echocardiographic parameters

Valsalva LVOT-G, mmHg 81.4 ± 33.5 84.3 ± 31.4 0.46

LVEF, % 75.0 ± 6.0 74.7 ± 5.9 0.68

Resting LVOT-G, mmHg 54.0 ± 29 55.9 ± 30.6 0.61

LV maximal wall thickness, cm 2.1 ± 0.3 2.1 ± 0.3 0.12

BSA indexed LAV, mL/m2 39.7 ± 12 40.7 ± 15.3 0.58

Septal E/e′ 19.5 ± 9.1 20.1 ± 8.1 0.61

Lateral E/e′ 15.5 ± 7.9 15.6 ± 7.2 0.86

aNYHA class II and KCCQ-CSS ≥80.
bNYHA class II/III/IV and KCCQ-CSS <80.
Data are n (%), mean ± SD, or median [range].
BMI, body mass index; BSA, body surface area; CPET, cardiopulmonary exercise test; E/e′, peak E wave to annular early diastolic velocity ratio; HS, high sensitivity; ICD, Implantable 
cardioverter defibrillator; KCCQ-CSS, Kansas City Cardiomyopathy Questionnaire-Clinical Summary Score; LAV, left atrial volume; LV, left ventricular; LVEF, left ventricular ejection 
fraction; LVOT-G, left ventricular outflow tract gradient; NT-proBNP, N-terminal pro-B-type natriuretic peptide; NYHA, New York Heart Association; pVO2, peak oxygen uptake.

Results from the SEQUOIA-HCM trial                                                                                                                                                         4081



standard background therapy. Indeed, in this subgroup of patients with 
oHCM, representing over 40% of the trial population, treatment with 
aficamten achieved substantial improvement across several clinically 
meaningful outcome measures, including symptom relief, improved ex
ercise capacity, and reduced NT-proBNP concentration. Notably, the 

magnitude of treatment benefit in patients with mild symptoms was 
similar to that observed in patients with more advanced symptoms. 
Furthermore, at the end of a relatively short treatment period of 
24 weeks, more than half of the patients with mild symptoms who 
were treated with aficamten became asymptomatic with restoration 

Figure 1 Key Primary and secondary outcomes in patients with symptomatic oHCM treated with aficamten. Shown are mean changes from BL to 
Week 24 in (A) pVO2, (B) KCCQ-CSS, (C ) Valsalva LVOT-G, and (D) NT-proBNP in patients with oHCM and mild vs. moderate to severe symptoms 
treated with aficamten vs. placebo. P values refer to the change in outcome from baseline to Week 24 in patients with oHCM and mild or moderate to 
severe symptoms treated with aficamten as compared with placebo. BL, baseline; KCCQ-CSS, Kansas City Cardiomyopathy Questionnaire-Clinical 
Summary Score; LVOT-G, left ventricular outflow tract gradient; NT-proBNP, N-terminal pro–B-type natriuretic peptide; oHCM, obstructive hyper
trophic cardiomyopathy; pVO2, peak oxygen uptake
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to normal quality of life and full engagement in daily activities of life 
(NYHA class I and KCCQ-CSS ≥80). In addition, a substantial propor
tion of these patients had a moderate to large enhancement in health 
status of 10 or more points by the KCCQ, despite demonstrating rela
tively high baseline KCCQ scores.

These health status benefits observed with aficamten were sup
ported by measures of function, including improvements in exercise 

capacity with pVO2. Notably, over 24 weeks of aficamten treatment, 
mildly symptomatic patients with oHCM experienced an average in
crease in pVO2 of 1.6 mL/kg/min. Whether this degree of improvement 
will be associated with improved outcome over an extended follow-up 
period is unknown and will require further studies to clarify. However, 
it is notable that this increase in exercise capacity with aficamten ex
ceeded what is considered to represent a clinically meaningful change 
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Table 2 Comparisons of aficamten treatment effect and safety outcomes in oHCM patients with mild vs. moderate to 
severe symptoms

Symptom groups

Mild symptomsa 

n = 118
Moderate to severe symptomsb 

n = 150

Efficacy outcomes Treatment effect mean 
(95% CI)

Treatment effect mean  
(95% CI)

Interaction 
P-value

pVO2 change at Week 24, mL/kg/min 1.6 (0.5, 2.7) 1.8 (0.8, 2.8) 0.83

KCCQ-CSS change at Week 24 4 (1, 6) 10 (6, 15) 0.02

≥1 NYHA functional class improvement at Week 24, % 34 (16, 49) 57 (19, 49) 0.92

Valsalva LVOT-G change at Week 24, mmHg −53 (−62, −44) −47 (−57, −37) 0.43

Resting LVOT-G change at Week 24, mmHg −41 (−49, −33) −38 (−47, −29) 0.64

Valsalva LVOT-G < 30 mmHg at Week 24, % 54 (40, 68) 37 (25, 50) 0.07

NT-proBNP change at Week 24, % −79 (−83, −73) −81 (−85, −76) 0.56

LA volume index change at Week 24, mL/m2 −4.6 (−7.3, −1.9) −3.3 (−5.5, −1.2) 0.45

Septal E/e′ change at Week 24 −4.3 (−6.4, −2.3) −3.1 (−4.2, −1.9) 0.20

Lateral E/e′ change at Week 24 −3.4 (−5.1, −1.8) −3.4 (−5.1, −1.7) 0.97

Maximum LV wall thickness change at Week 24, cm −0.16 (−0.25, −0.07) −0.11 (−0.18, −0.03) 0.38

Safety outcomes Aficamten vs. placebo, n (%)

Any adverse event (TE) 49 (79) vs. 35 (63) 51 (72) vs. 61 (77) –

Any serious adverse event (TE) 0 (0) vs. 5 (9) 8 (11) vs. 8 (10) –

LVEF <50% 3 (5) vs. 0 (0) 2 (3) vs. 1 (1) –

aNYHA class II and KCCQ-CSS ≥80.
bNYHA class II/III/IV and KCCQ-CSS <80.
CI, confidence interval; E/e′, peak E wave to annual diastolic velocity ratio; KCCQ-CSS, Kansas City Cardiomyopathy Questionnaire-Clinical Summary Score; LA, left atrial; LV, left 
ventricular; LVEF, left ventricular ejection fraction; LVOT-G, left ventricular outflow tract gradient; NT-proBNP, N-terminal pro–B-type natriuretic peptide; NYHA, New York Heart 
Association; oHCM, obstructive hypertrophic cardiomyopathy; pVO2, peak oxygen uptake; TE, treatment-emergent.
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Table 3 Comparison of changes in symptoms and functional capacity in patients with oHCM and mild vs. moderate to 
severe symptoms treated with aficamten

Mild symptomsa 

n = 62
Moderate to severe symptomsb 

n = 71
Interaction 

P-value

≥1.5 mL/kg/min increase in pVO2 and ≥1 NYHA functional class improvement 16 (26) 24 (34) 0.3

≥3.0 mL/kg/min increase in pVO2 and no worsening of NYHA functional class 15 (24) 21 (30) 0.5

≥3.0 mL/kg/min increase in pVO2 and ≥1 NYHA functional class improvement 7 (11) 13 (18) 0.3

aNYHA class II and KCCQ-CSS ≥80.
bNYHA class II/III/IV and KCCQ-CSS <80.
Data are n (%).
KCCQ-CSS, Kansas City Cardiomyopathy Questionnaire-Clinical Summary Score; NYHA, New York Heart Association; pVO2, peak oxygen uptake.
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in pVO2 of 1.0 mL/kg/min, a cut-off independently associated with re
duced risk of heart failure death and transplant in HCM.24

Furthermore, improvements in exercise capacity smaller than those 
achieved in this substudy of the SEQUOIA-HCM trial have been asso
ciated with enhanced survival in non-HCM heart failure populations.25

The magnitude of improvement, across different pVO2 values observed 
in our patients, was also similar between symptom groups.

These observations support the emerging principle that the clinical 
benefit of aficamten is independent of symptom burden, reflecting 
the marked haemodynamic effects observed across the whole spec
trum of obstructive disease. Indeed, three-quarters of the patients 
with oHCM and mild symptoms experienced a near complete relief 
of outflow tract obstruction (resting LVOT-G < 30 mmHg and 
Valsalva LVOT-G < 50 mmHg) with aficamten, resulting in normalisa
tion (or near normalisation) of left ventricular cavity pressures. In add
ition, patients in the mild symptoms group demonstrated other 
favourable effects of aficamten, including a 50% reduction in serum 
NT-proBNP concentration and potentially favourable cardiac remodel
ling with a decrease in left atrial size and left ventricular wall thickness 
and an improvement in measures of diastolic function. Whether these 
changes in cardiac biomarker and morphology are independently asso
ciated with favourable disease-related outcomes, beyond improve
ments in measures of feel and function, will require longer follow-up 
to resolve. Nevertheless, persuasive observational evidence from the 
long-standing surgical experience in HCM with myectomy supports 
the principle that by abolishing subaortic obstruction, natural history 
of this disease is favourably improved.5,6,26

The clinical benefit demonstrated by CMI drug therapy in patients 
with oHCM and a level of symptom limitation less marked than what 
has been traditionally considered for more potent drug therapy has 
raised the prospect for a revised treatment narrative. Indeed, the op
tion of earlier medical therapy with CMI offers a potential opportunity 
for patients to experience extended periods without significant impair
ment in quality of life. Conversely, continuing to delay such therapeutic 
intervention may possibly subject patients to potentially diminishing 
functional capacity progressing to more advanced symptom limitation 

despite first-line drug therapy with atrial ventricular nodal blocking 
agents or disopyramide.2–4,21,27 As an alternative, given the proven ef
ficacy and low risk of septal myectomy,5,6 recent HCM guidelines have 
recommended surgery in patients with less symptom burden than trad
itionally considered, particularly in patients with specific high risk fea
tures (e.g. severe pulmonary hypertension, young patient with high 
rest gradients, and left atrial enlargement with paroxysmal atrial fibril
lation).8 However, whether myectomy (or, alternatively, alcohol septal 
ablation) will have a comparable clinical benefit if performed in patients 
with oHCM and a similar mild symptom burden as demonstrated in this 
study is uncertain.

It is notable that the robust gradient reduction and resultant clinical 
benefit in the mild symptoms group treated with aficamten was 
achieved with only modest change in systolic function and no interrup
tions in treatment for the small number of patients who had transient 
LVEF <50% (3%), none of whom had clinical heart failure, underscoring 
a favourable benefit-to-risk ratio achieved by reversing limiting symp
toms and improving health status beyond that achieved with first-line 
drug therapy.

There were several limitations in this study. First, the relatively short 
study treatment period limits the opportunity to determine if patients 
may derive a greater level of clinical benefit from longer duration of ex
posure to aficamten therapy, including the 44% of patients with mild 
symptoms who did not achieve a clinically relevant improvement of 
≥1 mL/kg/min in pVO2. We anticipate having additional insights regard
ing this issue with the FOREST-HCM study, which is evaluating aficam
ten in patients with HCM over an extended follow-up period. Second, 
in order to distinguish the two study groups with different symptom 
burden, we chose a cut-off of ≥80 points for KCCQ to further classify 
patients as having mild symptoms. However, we recognize that even pa
tients with KCCQ scores below this threshold may have symptoms 
considered, by the patient, to be relatively mild.28,29 In this regard, 
we may have underestimated the magnitude of potential treatment 
benefit of aficamten in this subgroup defined as mildly symptomatic. 
Finally, we observed an important placebo effect in this study, similar 
to that seen in other HCM drug therapy studies.15 The mechanisms re
sponsible for changes associated with placebo treatment are likely com
plex but include differences in how patients with HCM perceive impact 
of their chronic and often progressive disease on daily symptoms as well 
as the unique pathophysiology of HCM in which outflow obstruction 
can be substantially influenced by alterations in loading conditions 
and contractility and therefore impacted by changes in patients lifestyle 
or behaviours.

In conclusion, patients with oHCM and mild symptoms have histor
ically represented an unmet treatment need within the diverse and 
heterogenous HCM disease spectrum, particularly given the generally 
low efficacy of and potential for side effects related to beta-blockers 
and calcium channel blockers. In this study, the addition of aficamten 
to standard of care drug therapy in this subgroup of patients with 
oHCM appeared safe and efficacious with a significant treatment bene
fit across a range of clinically relevant outcomes and generally compar
able to that observed in more symptomatic patients. Therefore, it may 
be reasonable to consider earlier treatment with aficamten in patients 
with oHCM, without waiting for the development of marked disability. 
In addition, these data support the need for further investigations charac
terizing the impact of even earlier treatment intervention with aficamten 
on natural history of disease progression in patients with oHCM.

A

B

Figure 2 Changes in symptom burden and health status from base
line to Week 24. Transition in NYHA functional class and KCCQ-CSS 
from BL to completion of the 24-week treatment period in aficamten- 
treated patients with (A) mild symptoms and (B) moderate to severe 
symptoms. BL, baseline; KCCQ-CSS, Kansas City Cardiomyopathy 
Questionnaire-Clinical Summary Score; NYHA, New York Heart 
Association; oHCM, obstructive hypertrophic cardiomyopathy
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