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Abstract

Background: This study evaluates the efficacy of cardiac myosin inhibitors (CMI), which appear to be an innovative
alternative for hypertrophic cardiomyopathy (HCM), a disease lacking highly effective pharmacologic treatments.

Objective: To provide updated efficacy data on CMI (aficamten or mavacamten) in symptomatic HCM.

Materials and methods: We searched PubMed, Embase, and Cochrane databases for randomized controlled trials
comparing CMI to placebo in symptomatic HCM, reporting: (1) New York Heart Association (NYHA) functional class
improvement; (2) change from baseline in Kansas City Cardiomyopathy Questionnaire clinical summary score (KCCQ-
CSS); (3) percent change from baseline in left ventricular outflow tract (LVOT) gradient at rest and after Valsalva
maneuver; and (4) serious adverse events. Heterogeneity was examined with I2 statistics, and p values < 0.05 indicated
statistical significance. Continuous endpoints were analyzed using pooled mean difference (MD), and binary endpoints
were analyzed using odds ratios (OR), both with 95% confidence intervals (Cl).

Results: We included six RCTs with 826 patients, 443 of whom received CMI. Compared to placebo, NYHA class
improvement was more frequent in patients receiving CMI (OR: 4.10; 95% ClI: 2.79 to 6.02; p < 0.00001), with
significant differences in KCCQ-CSS change (MD: 7.15; 95% CI: 4.21 to 10.10; p < 0.00001), as well as in LVOT
gradient change at rest (MD: —38.25; 95% Cl: —46.76 to —29.74; p < 0.00001) and after Valsalva maneuver (MD:
—46.49; 95% Cl: —54.70 to —38.27; p < 0.00001). There were no significant differences in serious adverse events
(OR: 0.64; 95% ClI: 0.31 to 1.31; p = 0.22).

Conclusion: CMI shows greater efficacy than placebo in treating symptomatic HCM.

Keywords: Cardiac Myosins; Manobra de Valsalva; Hypertrophic Cardiomyopathy.

Introduction myectomy and alcohol septal ablation. While pharmacological
treatment aims to provide symptom relief, there is insufficient
data to suggest that it modifies the natural course of the
disorder. In general, non-vasodilating beta blockers are

Mendelian model of inheritance.** The primary feature of Cons?idered first-line therapy for HCM. Non-dihydrolp)-/ridine
HCM is left ventricular hypertrophy of various morphologies, in calcium channel blockfzrs, such as verapamil and ('illtlazem,
the absence of other causes that could explain the condition.s  are reasonable alternatives to beta blockers. For patients who
It can lead to both heart failure and physical impairment at do not respor}d to these treatments, adv'anced optipns such
any age and is often associated with sudden cardiac death ~ as disopyramide or further septal reduction are typically the

among young people and professional athletes.5” next steps.®” Established pharmacological approaches have
limitations, including limited clinical efficacy. Thus, cardiac

myosin inhibitors (CMI), aficamten and mavacamten, have
emerged as alternative treatments for HCM. This class of drugs
works by reversibly inhibiting the binding of cardiac myosin to
actin through allosteric modulation and has been associated
with improvements in exercise capacity, left ventricular outflow

Hypertrophic cardiomyopathy (HCM) is one of the most
common cardiovascular diseases with an intrinsically genetic
basis,'? classified as autosomal dominant according to the

The current treatment for HCM includes pharmacological
options and septal reduction therapies, such as surgical
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An Updated Meta-Analysis and Systematic Review
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Cl: confidence interval; CMI: cardiac myosin inhibitors; HCM: hypertrophic cardiomyopathy; NYHA: New York Heart Association.

study included a significantly larger number of patients
randomized to receive aficamten or placebo along with
standard therapy as a treatment strategy for HCM. Therefore,
we aimed to conduct an updated systematic review and
meta-analysis of RCTs to compare the effectiveness of CMI
versus placebo in a larger population, as well as to examine
secondary outcomes, which individual studies might have
less power to address. A summary of the study is presented
in the Central Illustration.

Methods

This systematic review and meta-analysis was performed in
line with recommendations from the Cochrane Collaboration
Handbook for Systematic Review of Interventions version
6.4"2 and the Preferred Reporting Items for Systematic
Reviews and Meta-Analyses (PRISMA) statement guidelines."
The prespecified study protocol was registered on May 29,
2024, on the International Prospective Register of Systematic
Reviews (PROSPERO), under the identification number
CRD42024547886.

Eligibility criteria

Inclusion in this meta-analysis was restricted to studies that
met all of the following eligibility criteria: (1) RCTs comparing
CMI to placebo; (2) inclusion of patients with symptomatic
obstructive or non-obstructive HCM; and (3) reporting at
least one of the clinical outcomes of interest. We excluded:
(1) observational and retrospective studies, reviews, and
expert commentaries; (2) animal studies; (3) studies that did
not report outcomes of interest; and (4) studies with different
interventions. There were no restrictions regarding the size of
the study population or the duration of follow-up.

Search strategy and data extraction

We conducted a systematic search in PubMed, Embase,
and the Cochrane Central Register of Controlled Trials.
The search was performed with no date restrictions in May
2024. The following terms were used: (“cardiac myosin
inhibitor” OR Aficamten OR CK-274 OR Mavacamten OR
MYK-461 OR Camzyos) AND (HCM OR oHCM OR HOCM
OR “Hypertrophic cardiomyopathy” OR “Cardiomyopathy,
hypertrophic” OR “Cardiomyopathy, hypertrophic” OR
“cardiomyopathies, hypertrophic” OR “Hypertrophic
Cardiomyopathies”) (Supplementary Table 1). Additionally,
the references of included studies and prior systematic
reviews and meta-analyses were evaluated for additional
studies. Two authors (PF. and C.A.) independently extracted
the data, following predefined search criteria and quality
assessment methods.

Endpoints and subgroup analysis

The primary outcomes of interest were: (1) improvement
of at least one NYHA functional class; (2) mean change
from baseline in the Kansas City Cardiomyopathy
Questionnaire clinical summary score (KCCQ-CSS); (3)
mean percent change from baseline in LVOT gradient
at rest and after Valsalva maneuver. Other pre-defined
outcomes included mean change from baseline in left
ventricular ejection fraction (LVEF) and peak oxygen
uptake. Safety outcomes were assessed through the analysis
of adverse events, including sudden cardiac arrest, atrial
fibrillation, and congestive heart failure. Additionally, a
subgroup analysis was conducted including only patients
with symptomatic oHCM.
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Assessment of risk of bias within studies

We evaluated the risk of bias in included studies using
version 2 of the Cochrane risk of bias tool for randomized
trials (RoB 2)." The risk of bias assessment was performed by
two authors independently (PF. and G.A.), with disagreements
resolved by consensus. Each study was rated as having
“high risk”, “low risk” or “some concerns” for each of the
five domains: selection bias, performance bias, detection
bias, attrition bias (loss of patients), and reporting bias
(Supplementary Table 2).

Sensitivity analysis

We conducted a sensitivity analysis to ensure the robustness
of our results and investigate potential sources of heterogeneity.
A leave-one-out sensitivity analysis was performed, where
each study was sequentially omitted to assess the impact on
results and heterogeneity.

Statistical analysis

Odds ratios (OR) with 95% confidence intervals (Cl)
were calculated to compare treatment effects for categorical
outcomes, while continuous outcomes were compared
using mean differences (MD). In studies where the standard
deviation (SD) was not reported, we estimated it using the
methods described by Luo et al.” and Wan et al.’® or the
Review Manager calculator.’” For continuous endpoints,
we used the generic inverse variance method, whereas the
Mantel-Haenszel statistic was used for binary endpoints. We
employed the DerSimonian and Laird random-effects model
to compute pooled results for all outcomes, considering study
design differences, as advised by the Cochrane guidelines,
and p values < 0.05 were considered to indicate statistical
significance.

We assessed heterogeneity with the |2 statistic. Heterogeneity
was defined as low (12 = 0% to 25%), moderate (12 = 26% to
50%), or high (12 > 50%).

Furthermore, we performed a pre-specified subgroup
analysis, including only patients with symptomatic oHCM.
We regarded a p value of <0.05 as indicating statistical
significance when assessing subgroup interactions, based
on the Cochrane guidelines. We used the generic inverse
variance approach to analyze continuous subgroup data,
whereas the Mantel-Haenszel statistic was used for
binary endpoints. A leave-one-out sensitivity analysis was
conducted using R version 4.4.1, with meta (version 7.0.0)
and metafor (version 4.6.0) packages.’®2° All the other
statistical analyses were performed using Review Manager
software (RevMan Web)."”

Results

Study selection and baseline characteristics

As shown in Figure 1, 994 studies were identified. After
eliminating duplicate records and applying exclusion criteria
based on title/abstract review, 22 articles underwent a
thorough inclusion and exclusion criteria assessment. Of those,
we included six RCTs""?'2> involving a total of 826 patients, of
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PubMed search: 299 results
Embase search: 614 results
Cochrane search: 81 results

Records identified in the search
across databases: 994 results.

—| Duplicate reports (n = 318)

Records screened: 676 results

-—| Records excluded by title/abstract (n =654 )

Reports assessed for eligibility: 22 studies |

Assessed reports excluded after applying
the inclusion and exclusion criteria:
* Non-randomized controlled trials (n = 7)
No outcomes of interest (n = 4)
Studies with different interventions (n =3)
*  Other(n=2)

6 studies included in the quantitative synthesis |

Figure 1 - Preferred Reporting Items for Systematic Reviews
and Meta-Analyses (PRISMA) flow diagram of study screening
and selection.

whom 443 (53.6%) received CMI and 383 (46.4%) received
placebo. The main reasons for exclusion were the type of
study, absence of results of interest, and different interventions.
The duration of follow-up across the studies ranged from 10 to
30 weeks. The baseline characteristics of the included studies
are summarized in Table 1.

Pooled analyses of all studies

Improvement of at least one NYHA functional class
was significantly more frequent in patients who received
CMI compared to those in the placebo group (Figure 2).
Additionally, there was a significant difference in the mean
change from baseline in the KCCQ-CSS between the CMI
group compared to the placebo group (Figure 3). Mean LVOT
values also showed more significant reductions in the CMI
group compared to the placebo group, both after the Valsalva
maneuver (Figure 4) and at rest (Figure 5).

Regarding secondary outcomes, there was a difference
in peak oxygen consumption between the CMI and placebo
groups (Figure 6). Additionally, mean LVEF values showed a
reduction in the mean percentage change in the CMI group
compared to the placebo group (Figure 7).

Regarding the presence of any serious adverse events, there
were no statistically significant differences between the CMI
and placebo groups (Figure 8).
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Table 1 - Baseline characteristics of the included studies
Age
Follow- Number . (years), NYHAI, NYHAI ‘:e'f‘?;‘:‘a(}gg}
Study up cmi Population of n(‘V), median n (%), IV, n (%), (mmHg) ’
(weeks) patients . (IQR), CMI/PLA  CMI/PLA CMIIP!I’.A’
CMI/PLA
EXPLORER- Obstructive 23 52.4(12.1)/ 44 (815)/ 10(185) 106.8 (43.2)/
CN 202318 30 Weeks Mavacamten =0, 81 (284) 510(118) 18(667) 9(33.3)  99.8 (41.1)
EXPLORER- .
Obstructive 102 58.5(12.2) 88(72.0) 35(28.0) 72 (32)/
2(?2'\819 S0weeks Mavacamten ““oy " 251 4n6y 5g5(11.8) 95(740) 33(260) 74 (32)
MAVERICK- Non-
. 34 5408146/ 33(825) 7 (17.5)
HCM 16 weeks Mavacamten obstructive 59 NA
502020 oM (57.6) 53.8+182a 13(68.4) 6 (31.6)
55&""00'} oweeks  Aficamien  ObSTUCtvE . 23 57(26-33) 17 (61.0)/ 11(39.0)/ 84 (69-100)/
202301 HCM (56.1) 59 (53-64) 11(85.0) 2(15.0) 89 (80-105)
SEQUOIA- .

. Obstructive 115 59.2+12.6/ 108(76.1)/ 34(23.9)  82.9+32/
gg% 1 24 weeks  Aficamten HCM 282 (408) 59.0+133a 106 (75.7) 34 (243)  83.3t32.7a
VALORHCM o\ o Obstructive ) 55  59.8+14.2/ 4(T.A)  52(92.9))  75.3%30.8/
202222 HCM (49.1) 60.9+105a 4 (7.1)  52(92.9)  76.2¢29.9a

CMI: cardiac myosin inhibitor; HCM: hypertrophic cardiomyopathy; IQR: interquartile range; LVOT: left ventricular outflow tract; n:
number of patients; NA: not available; NYHA: New York Heart Association; PLA: placebo,; SD: standard deviation. a Mean + standard
deviation. Note: All included studies adopted a significance level of p < 0.05.

Sensitivity analysis

Improvement of at least one NYHA functional class

After conducting the sensitivity analyses, the heterogeneity
was resolved by excluding the MAVERICK-HCM study,? which
raised some bias concerns. The exclusion of any of the studies
did not present significant changes in the effect estimate
(Supplementary Figure 1).

Change from baseline in KCCQ-CSS

Sensitivity analyses were carried out for change from baseline
in KCCQ-CSS. The heterogeneity was resolved after the removal
of the MAVERICK-HCM trial.” The analysis revealed no changes
in statistical significance (Supplementary Figure 2).

Change from baseline in LVOT after Valsalva maneuver

Asensitivity analysis was conducted for change from baseline
in LVOT after the Valsalva maneuver. Moderate heterogeneity
was observed after the removal of the EXPLORER-CN study?'
and also after the omission of the EXPLORER-HCM trial.??
However, the analysis did not present excessive changes in
the effect estimate (Supplementary Figure 3).

Change from baseline LVOT at rest

Sensitivity analyses were carried out for change from
baseline LVOT at rest to investigate potential sources of

heterogeneity. Omitting any of the studies did not reduce
the heterogeneity of this outcome low or moderate
(Supplementary Figure 4).

Subgroup analyses

A subgroup analysis was conducted including only
patients with symptomatic obstructive HCM. This analysis
was performed by excluding only the MAVERICK-HCM
study,? as it was the only one among the six selected RCTs
that included a population of patients with symptomatic
non-obstructive HCM. Therefore, in practice, the combined
analysis of all studies for the outcomes that were not cited or
were insufficiently reported in MAVERICK?® already counted
as a specific analysis of patients with symptomatic oHCM. As
a result, only two outcomes were included in this subgroup
analysis: (1) improvement of at least one NYHA classification;
and (2) change from baseline in KCCQ-CSS. (Supplementary
Figure 5 and Supplementary Figure 6).

Risk of bias

Most studies were considered to have a low risk of bias
for all analyzed domains (randomization, deviation from
intended interventions, missing outcome data, measurement
of outcomes, and selection of the reported results). We judged
the studies EXPLORER-CN?' and MAVERICK-HCM?* to have
some concerns regarding bias in the domain of randomization
(Supplementary Table 1). These studies presented notable
disparities in baseline characteristics, raising concerns about

Int J Cardiovasc Sci. 2026; 39:e20250092
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Cardiac Myosin Inhibitor Placebo Odds ratio Odds ratio

Study or Subgroup Events Total Events Total Weight M-H, Random, 95% Cl M-H, Random, 95% ClI
EXPLORER-CN 2023 32 54 4 27 8.9% 8.36 [2.54 , 27.56]
EXPLORER-HCM 2020 80 123 40 128 28.8% 4.09[2.42,6.93] ——
MAVERICK-HCM 2020 17 40 7 19  9.9% 1.27 [0.41, 3.90] JR P
REDWOQOD-HCM 2023 15 28 4 13  6.8% 2.60[0.65, 10.45] S
SEQUOIA-HCM 2024 83 142 34 140 29.7% 4.39[2.63,7.31] =
VALOR-HCM 2022 35 56 12 56 15.8% 6.11[2.65, 14.11] [
Total (95% Cl) 443 383 100.0% 4.10[2.79, 6.02] ’
Total events: 262 101
Heterogeneity: Tau? = 0.06; Chi* = 6.92, df = 5 (P = 0.23); I = 28% o5 02 £ 20
Test for overall effect: Z=7.17 (P < 0.00001) Favors Placebo Favors CMI|
Test for subgroup differences: Not applicable

Figure 2 — Proportion of patients with improvement in NYHA functional class in the CMI and placebo groups. ClI: confidence interval;

CMI: cardiac myosin inhibitor.

Mean difference Mean difference
Study or Subgroup MD SE Weight IV, Random, 95% CI IV, Random, 95% CI
EXPLORER-CN 2023 10.24 3.436001 13.8% 10.24[3.51, 16.97]
EXPLORER-HCM 2020 9.4 2094458 251%  9.40[5.29, 13.51] .
MAVERICK-HCM 2020 -0.97 3.971364 11.1% -0.97[-8.75,6.81] R R
SEQUOIA-HCM 2024 6 1.61901 31.3% 6.00[2.83, 9.17] -
VALOR-HCM 2022 8.6 2.722321 188%  8.60[3.26, 13.94] e
Total (95% Cl) 100.0% 7.15[4.21,10.10] .
Heterogeneity: Tau? = 4.59; Chi> = 6.93, df =4 (P = 0.14); I? = 42%
Test for overall effect: Z = 4.76 (P < 0.00001) 20 0 0 0 20
Test for subgroup differences: Not applicable Placebo CMI

Figure 3 - Mean change from baseline in KCCQ-CSS scores in the CMI and placebo groups. Cl: confidence interval; CMI: cardiac
myosin inhibitor; MD: mean difference; SE: standard error.

5

Mean difference

Mean difference

Study or Subgroup MD SE Weight IV, Random, 95% CI IV, Random, 95% CI
EXPLORER-CN 2023 -70.28 10.523977 10.8% -70.28[-90.91, -49.65] — .

EXPLORER-HCM 2020 -37.9 3.353772 27.8% -37.90[-44.47 ,-31.33] -

REDWOOD-HCM 2023 -42  7.754448 15.7% -42.00[-57.20,-26.80] .

SEQUOIA-HCM 2024 -49.4 4472722 24.4% -49.40[-58.17 , -40.63] -

VALOR-HCM 2022 -456 5500552 21.4% -45.60[-56.38,-34.82] .

Total (95% ClI) 100.0% -46.49 [-54.70 , -38.27] ‘

Heterogeneity: Tau? = 51.97; Chi? = 11.15, df = 4 (P = 0.02); 1> = 64%

Test for overall effect: Z = 11.09 (P < 0.00001) 400 =0 0 50 100
Test for subgroup differences: Not applicable Favors CMI Favors Placebo

Figure 4 - Mean LVOT values in the CMI and placebo groups after the Valsalva maneuver. Cl: confidence interval;, CMI: cardiac myosin

inhibitor; MD: mean difference; SE: standard error.

Int J Cardiovasc Sci. 2026; 39:e20250092
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Mean difference

Mean difference

Study or Subgroup MD SE Weight IV, Random, 95% CI IV, Random, 95% CI
EXPLORER-CN 2023 -54.99 7.83235 17.1% -54.99[-70.34,-39.64] —

EXPLORER-HCM 2020 -31.8 2.778639 33.2% -31.80[-37.25, -26.35] T

REDWOOD-HCM 2023 -30 7.530727 17.8% -30.00 [-44.76, -15.24] —.

SEQUOIA-HCM 2024 -40.6 3.144223 31.9% -40.60[-46.76 , -34.44] -

Total (95% CI) 100.0% -38.25 [-46.76 , -29.74] ’

Heterogeneity: Tau? = 49.13; Chi* = 10.88, df =3 (P = 0.01); " =72%

Test for overall effect: Z = 8.81 (P < 0.00001) 20 25 0 25 50

Test for subgroup differences: Not applicable Favors CMI Favors Placebo

Figure 5 - Mean LVOT values in the CMI and placebo groups at rest. Cl: confidence interval;, CMI: cardiac myosin inhibitor; MD: mean

difference; SE: standard error.

Cardiac Myosin Inhibitor Placebo Mean difference Mean difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
EXPLORER-HCM 2020 3.12 120 -0.05 3.02 126 38.3% 1.45[0.68 , 2.22] ——
MAVERICK-HCM 2020 0.22 3.44 40 0.58 2.39 19 22.6% -0.36[-1.87,1.15] [ R
SEQUOIA-HCM 2024 1.8 3.206568 133 0 2.881378 130 39.1% 1.80[1.06 , 2.54] =
Total (95% CI) 293 274 100.0% 1.18 [0.21, 2.15] ‘
Heterogeneity: Tau? = 0.48; Chi? = 6.34, df = 2 (P = 0.04); |12 = 68%
Test for overall effect: Z = 2.39 (P = 0.02) i L) ) 3 )
Test for subgroup differences: Not applicable Favors Placebo Favors CMI|

Figure 6 — Peak oxygen consumption in the CMI and placebo groups. Cl: confidence interval; CMI: cardiac myosin inhibitor;

SD: standard deviation.

Test for overall effect: Z = 2.48 (P = 0.01)
Test for subgroup differences: Not applicable

Cardiac Myosin Inhibitor Placebo Mean difference Mean difference
Study or Subgroup Mean SD Total Mean sSD Total Weight IV, Random, 95% CI IV, Random, 95% CI
MAVERICK-HCM 2020 -4.09 8.02 40 -2.31 4.94 19  32.0% -1.78 [-5.11, 1.55] —
REDWOOD-HCM 2023 65.5 8.494007 28 75 4 13 29.7% -9.50[-13.32, -5.68] —_—
VALOR-HCM 2022 6.2 56 0.3 42 56 38.2% -3.70[-5.66,-1.74] -
Total (95% Cl) 124 88 100.0% -4.81[-8.60,-1.01] -
Heterogeneity: Tau? = 8.80; Chi* = 9.85, df = 2 (P = 0.008); I? =79%

-10 -5 0 5 10
Favors CMI Favors Placebo

Figure 7 - Mean percent change in left ventricular ejection fraction in the CMI and placebo groups. Cl: confidence interval;
CMI: cardiac myosin inhibitor; SD: standard deviation.

the randomization process and therefore the validity of results.
We observed a discrepancy between the intervention (CMI)
and control (placebo) groups in the population classified in
NYHA classes II and IIl. Regarding NYHA functional class
I, in the EXPLORER-CN trial 44 (81.5%) patients were part
of the CMI group and 18 (66.7%) of the placebo group,
whereas in MAVERICK-HCM, 33 (82.5%) corresponded to

the intervention group and 13 (68.4%) to the control group.
Regarding NYHA class I, in EXPLORER-CN, 10 (18.5%)
patients were randomized to the CMI group and 9 (33.3%) to
the placebo group, whereas in MAVERICK-HCM 7 (17.5%),
corresponded to the intervention group and 6 (31.6%) to
the control group. We attribute this discrepancy in baseline
characteristics to the small sample size in both studies.

Int J Cardiovasc Sci. 2026; 39:e20250092
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Cardiac Myosin Inhibitor Placebo QOdds ratio Odds ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
EXPLORER-CN 2023 4 54 0 27 5.2% 4.90[0.25, 94.43) —
EXPLORER-HCM 2020 1 123 20 128 30.7% 0.53[0.24 , 1.16] ———
MAVERICK-HCM 2020 6 39 4 19 16.9% 0.68 [0.17 , 2.78] RN -
REDWOOD-HCM 2023 2 28 5 183 1.7% 0.12[0.02, 0.76] T
SEQUOIA-HCM 2024 8 142 13 140 27.1% 0.58 [0.23 , 1.45] .
VALOR-HCM 2022 4 56 55 8.5% 4.15[0.45 , 38.40] — .
Total (95% ClI) 442 382 100.0% 0.64[0.31, 1.31] ‘
Total events: 35 43
Heterogeneity: Tau? = 0.27; Chi® = 7.96, df = 5 (P = 0.16); I*= 37% 0b1 o1 o 100
Test for overall effect: Z=1.22 (P = 0.22) Favors CMI Favors Placebo
Test for subgroup differences: Not applicable

Figure 8 - Incidence of serious adverse events in the CMI and placebo groups. Cl: confidence interval; CMI: cardiac myosin inhibitor.

Discussion

In this systematic review and meta-analysis, 994 studies
were initially identified, with six RCTs'"*'-%> involving 826
patients ultimately included. Of these patients, 443 received
CMI and 383 received placebo. The analysis revealed
significant improvements in the CMI group compared to the
placebo group in NYHA functional class, mean change in
KCCQ-CSS, and reductions in LVOT values both at rest and
after the Valsalva maneuver. Sensitivity analyses confirmed
these findings, with the exclusion of specific studies resolving
heterogeneity issues. A subgroup analysis for patients with
symptomatic oHCM supported these outcomes. The risk
of bias was generally low. The findings suggest that CMI is
effective in improving clinical outcomes without increasing
serious adverse events compared to placebo.

A significant improvement in NYHA functional class
was observed in the intervention group, with 59.1% of
CMI patients achieving at least a one-point improvement
compared to 26.4% in the placebo group. Additionally, a
7.5-point difference in mean change from baseline was
observed between the groups, favoring the CMI-treated
group. Improvements included enhanced physical and social
function, and better self-efficacy in disease management,
suggesting the efficacy of CMI in improving clinical outcomes
in HCM. These findings align with existing literature; for
example, in a RCT published in 2020,%* all 123 patients
receiving mavacamten showed improvement in NYHA class
and a significant increase in KCCQ-CSS compared to 128
patients on placebo.

In HCM, LVOT obstruction is a critical marker of disease
severity, influencing the risk of heart failure, myocardial
ischemia, and arrhythmias. LVOT obstruction impedes
blood flow from the left ventricle to the aorta, increasing left
ventricular filling pressures and exacerbating symptoms.2¢:%”
Monitoring LVOT values at rest and during maneuvers like the
Valsalva maneuver is essential for assessing obstruction severity
and treatment efficacy. This meta-analysis demonstrated that
CMI significantly reduced mean LVOT values compared to
placebo. At rest, the MD was —38.25 mmHg, and after the

Int J Cardiovasc Sci. 2026; 39:e20250092

Valsalva maneuver, it was —46.49 mmHg. In a RCT involving
112 patients with oHCM referred for septal reduction therapy,
mavacamten demonstrated a mean reduction of 37.2 mm
Hg in the LVOT gradient compared to the control.?* These
combined results indicate that CMI effectively decreases LVOT
obstruction, improving cardiac function and reducing HCM-
related symptoms. Consequently, addressing LVOT obstruction
is crucial for optimizing HCM management.

In line with earlier studies,"?'*> no statistically significant
differences in serious adverse events were observed between
the CMI and placebo groups, with rates of 7.9% (35/442) for
CMI and 11.2% (43/382) for placebo. A 2023 meta-analysis"
similarly found no significant differences between mavacamten
and placebo in the incidence of = 1 serious adverse event,
atrial fibrillation, or nonsustained ventricular tachycardia,
supporting a favorable safety profile. Heitner and colleagues
further reported a 23.8% incidence of atrial fibrillation among
aficamten-treated oHCM patients, including five total events
in which three were intermittent atrial fibrillation and two
resolved independently, and one patient with paroxysmal atrial
fibrillation discontinued the trial.?®?° No sustained arrhythmias
or QT prolongation occurred, highlighting limited arrhythmic
risk. The MAVERICK-HCM trial also observed atrial fibrillation/
flutter among participants with a history of atrial fibrillation in
both mavacamten and placebo groups, all of whom recovered
without sequelae.” Additionally, a previous systematic review
reported a slight increase in treatment-emergent adverse events
with mavacamten (risk ratio: 1.14; 95% Cl: 1.03 to 1.26) but no
significant difference in severe adverse events, including atrial
fibrillation, when compared to placebo (risk ratio: 0.87; 95%
Cl: 0.45 to 1.69).%° Collectively, these findings reinforce that
aficamten and mavacamten do not significantly increase the
risk of serious arrhythmias, supporting their safe use in oHCM
treatment. The observed results were not dose-dependent. All
included studies employed structured protocols for titrating
CMI doses, starting at low levels and gradually increasing based
on parameters such as LVOT gradient and LVEF. Doses were
adjusted according to echocardiographic and pharmacokinetic
targets to achieve effective gradient reduction while minimizing
risks, particularly reduced LVEE
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This systematic review and meta-analysis has some
limitations. The relatively short treatment period (10 to 30
weeks) may affect the assessment of long-term outcomes.
Notably, substantial heterogeneity persisted in the analysis
of baseline changes in LVOT at rest, despite sensitivity
analysis. Additionally, three studies lacked objective data
on functional capacity, primarily measured by peak oxygen
uptake with cardiopulmonary exercise testing, limiting the
comprehensive assessment of the impact of pharmacological
therapy on cardiopulmonary reserve. The lack of a formal
assessment of publication bias can be seen as a limitation,
even though a test for funnel plot asymmetry would likely be
underpowered due to the small number of studies included
in this analysis.?™* Longer-duration RCTs and studies with
objective functional capacity data are crucial for evaluating
survival benefits, long-term cardiovascular outcomes, and the
impact on cardiopulmonary capacity.

Conclusion

This systematic review and meta-analysis indicated
that the CMI aficamten and mavacamten provide superior
efficacy over placebo in enhancing NYHA functional class
and reducing LVOT obstruction in patients with symptomatic
HCM. Additionally, these inhibitors improve quality of life,
as reflected by KCCQ-CSS scores, and exhibit a safety profile
similar to that of placebo, with comparable rates of serious
adverse events.
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