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Introduction

Sacubitril/valsartan has been established as a key medication
for patients with heart failure (HF). The PARADIGM-HF
and PARAGON-HF trials revealed that sacubitril/valsartan
has a pleiotropic effect, providing not only cardioprotection
but also improved glycemic control (1), (2). The mechanism of
action is thought to improve insulin secretion and sensitivity
by increasing natriuretic peptide levels and reducing the degra-
dation of glucagon-like peptide-1 (GLP-1) (2).

However, clinical data on the glycemic effects of sacubi-
tril/valsartan in real-world patients are limited (3), (4), (5), (6), (7). Pa-
tients encountered in daily practice differ in characteristics
and overall risk compared with clinical trial participants.
Thus, real-world evidence is crucial to provide treatment ef-
fect estimates across a more diverse patient population. In ad-
dition, because the PARADIGM-HF and PARAGON-HF
trials included only a small proportion of Asians (approxi-
mately 15%) (8), (9), the applicability of their findings to Asian
populations is limited. Furthermore, although these trials eval-
uated long-term changes in HbA1c levels 12 months after sa-
cubitril/valsartan initiation, short- to midterm changes in
HbA1c levels remain unexamined. Early intensive glycemic
control is important for reducing the lifetime risk of diabetes-
related complications and mortality (10).

We therefore aimed to investigate temporal changes in
HbA1c levels within 12 months after sacubitril/valsartan ini-
tiation in patients with HF using a nationwide Japanese regis-

try.

Methods

The Real-world evidence of Angiotensin Receptor-Neprilysin
Inhibitor in Patients with Heart Failure (REVIEW-HF) regis-
try is a multicenter, observational study conducted at 17 large-
scale hospitals in Japan. This study was designed to assess the
clinical features of patients with HF who were newly prescri-
bed sacubitril/valsartan (11). Patients <20 years old were exclud-
ed from this study. The study protocol, including the use of
an opt-out consent method, was approved by the ethics com-
mittee of Toho University Omori Medical Center (no.
M21257) and the local ethics committees of all participating
institutions.

In the current analysis, we evaluated changes in HbA1c
levels at 1, 3, 6, and 12 months among patients who had base-
line HbA1c data and continued sacubitril/valsartan treatment
until 12-month followup. The evaluation at each time point
was performed in the following range of periods: 1 month
(21-39 days), 3 months (70-110 days), 6 months (150-210
days), and 12 months (310-420 days). The longitudinal
changes in HbA1c levels were analyzed using a linear mixed
model. In addition, subgroup analyses were performed using
the following groups: sex (male or female), body mass index
(BMI; <25 or ≥25 kg/m2), left ventricular ejection fraction
(LVEF; <40% or ≥40%), daily dose of sacubitril/valsartan
(≤200 or >200 mg/day), presence of diabetes, and use of so-
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dium-glucose cotransporter-2 (SGLT2) inhibitors. A two-sid-
ed P value <0.05 was considered significant. Statistical analyses
were performed using SPSS version 26 (IBM, Armonk, NY).

Results

A total of 470 patients who met the inclusion criteria were an-
alyzed. Table 1 presents the clinical characteristics. The mean
age was 68 years, and 336 (72%) participants were men. The
mean HbA1c level was 6.40%, and the prevalence of diabetes
was 39%. The usage rate of SGLT2 inhibitors was 37%.

Figure 1 illustrates the temporal changes in HbA1c levels
among the study patients. Compared with the baseline
HbA1c level (6.40%), there was no significant change at 1
month (6.39%, P = 0.999), but a reduction in HbA1c levels
was observed at 3 (6.28%, P = 0.012), 6 (6.30%, P = 0.048),
and 12 (6.27%, P = 0.004) months (P values for pairwise com-
parisons of estimated marginal means with Bonferroni adjust-
ment). Figure 2 shows the results of the subgroup analyses.
Patients with diabetes showed a significantly greater decrease
in HbA1c level than those without diabetes.

Discussion

In this nationwide Japanese registry, we observed a significant
decrease in HbA1c levels during the first 3 months following
sacubitril/valsartan initiation. This decrease, compared with
baseline HbA1c levels, was maintained for up to 12 months.
The findings are consistent with those of previous landmark
studies demonstrating a decrease in HbA1c levels after sacubi-
tril/valsartan initiation (1), (2), supporting the potential benefit
of this medication on glycemic control in patients with HF.

Studies examining the relationship between sacubitril/
valsartan and glycemic control in real-word Asian populations
are limited. One study in Japan demonstrated a significant de-
crease in mean HbA1c levels from 6.56% ± 0.68% to 6.49% ±
0.63% after a median followup period of 13 weeks in 150 pa-
tients prescribed sacubitril/valsartan for HF and/or hyperten-
sion (7). Another study in Korea found that patients treated
with sacubitril/valsartan had lower HbA1c levels during fol-
lowup compared with those treated with angiotensin-convert-
ing enzyme inhibitors or angiotensin II receptor blockers, al-
though this difference was not significant after adjusting for
confounders (6). These studies were conducted in single centers

Table 1. Clinical Characteristics.

All patients (n = 470)

Age (years) 67.8 ± 14.6

Male sex 336 (71.5)

BMI (kg/m2) 23.9 ± 4.6

HbA1c (%) 6.40 ± 0.99

eGFR (mL/min/1.73 m2) 50.0 ± 19.7

NT-proBNP (pg/mL) 1,844 (841-3,622)

LVEF (%) 38.8 ± 14.3

　HFrEF (LVEF < 40%) 272 (57.9)

　HFmrEF (LVEF 40%-49%) 103 (21.9)

　HFpEF (LVEF ≥ 50%) 95 (20.2)

Medical history

　Diabetes mellitus 184 (39.1)

　Hypertension 328 (69.8)

　Dyslipidemia 268 (57.0)

　Coronary artery disease 173 (36.8)

Treatments

　Beta-blockers 402 (85.5)

　Mineral corticoid antagonists 317 (67.4)

　Loop diuretics 364 (77.4)

　SGLT2 inhibitors 175 (37.2)

Data are presented as mean ± standard deviation or median (interquartile range) for continuous measures and n (%) for categorical measures.
BMI, body mass index; eGFR, estimated glomerular filtration rate; LVEF, left ventricular ejection fraction; HFrEF, heart failure with reduced ejection fraction; HFmrEF,
heart failure with mildly reduced ejection fraction; HFpEF, heart failure with preserved ejection fraction; NT-proBNP, N-terminal pro B-type natriuretic peptide; SGLT2,
sodium-glucose cotransporter-2
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with relatively small sample sizes, whereas we provide findings
from larger real-world data from 470 Japanese patients, indi-
cating the potential benefit of sacubitril/valsartan in glycemic
control.

Although long-term changes in HbA1c levels 12 months
after sacubitril/valsartan initiation were evaluated in landmark
trials (1), (2), we assessed short- to midterm changes in HbA1c
levels and observed a significant decrease at 3 months. Studies
on the short-term effects of sacubitril/valsartan on glucose me-
tabolism are limited. In a single-center observational study in-
volving patients with HF and/or hypertension, HbA1c levels
modestly decreased from 6.56% ± 0.68% to 6.49% ± 0.63%
over a median followup of 13 weeks (7). Another observational
study showed improved insulin resistance at 3 months after sa-
cubitril/valsartan initiation in patients with HF (12). Addition-
ally, a randomized controlled trial involving obese patients
with hypertension demonstrated that treatment with sacubi-
tril/valsartan for 8 weeks, compared with amlodipine, im-
proved insulin sensitivity (13). Thus, the beneficial effects of sa-
cubitril/valsartan on glucose metabolism may become obvious
early in the treatment process.

In the subgroup analyses, patients with diabetes had a sig-
nificantly greater reduction in HbA1c levels than those with-
out diabetes. This observation is consistent with the findings
of the PARADIGM-HF and PARAGON-HF trials, indicat-

ing that the glucose-lowering effect of sacubitril/valsartan is
modified by diabetes (2). Conversely, BMI and LVEF did not
modify the effects of sacubitril/valsartan (2). Additionally, one
observational study found no association between the dose of
sacubitril/valsartan and the decrease in HbA1c levels (7). Our
results are consistent with these findings, indicating that the
glucose-lowering effect of sacubitril/valsartan may not be dose
dependent. However, sacubitril/valsartan increases circulating
GLP-1 levels in a dose-dependent manner (14). Further investi-
gation is required to clarify the relationship between sacubi-
tril/valsartan dose and its beneficial effects on glycemic con-
trol.

This study has some limitations that should be acknowl-
edged. As an observational study, we cannot infer a causal rela-
tionship between sacubitril/valsartan use and glycemic con-
trol. Furthermore, this study was a single-arm analysis of pa-
tients treated with sacubitril/valsartan, making it impossible
to compare the study with a control group that did not receive
sacubitril/valsartan. Additionally, we do not have data on
changes in medication during the followup period, and in par-
ticular, SGLT2 inhibitors may have affected HbA1c levels. Fi-
nally, a major limitation is the lack of information about anti-
diabetic medications, as the REVIEW-HF registry was not de-
signed to evaluate the effects of sacubitril/valsartan on diabe-
tes.

Figure 1. Temporal changes in HbA1c levels after sacubitril/valsartan initiation. HbA1c levels significantly decreased at 3, 6, and
12 months compared with baseline levels (P values for pairwise comparisons of estimated marginal means with Bonferroni adjust-
ment). Error bars represent 95% confidence intervals.
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In conclusion, we observed a significant decrease in
HbA1c levels during the first 3 months following sacubitril/
valsartan initiation, with this decrease maintained for 12
months. These real-world data support the potential benefits
of sacubitril/valsartan in glycemic control. Although the low-
ering effect of sacubitril/valsartan on HbA1c levels is clinically
modest, it can be an effective therapeutic option for glycemic
control.
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Figure 2. Subgroup analyses. Patients with diabetes showed a significantly greater decrease in HbA1c levels than those without
diabetes.
BMI, body mass index; LVEF, left ventricular ejection fraction; SGLT2, sodium-glucose cotransporter-2.
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