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Background: Even a slight increase in plasma N-terminal-pro B-type natriuretic peptide (NT-pro BNP)
levels is associated with an incremental cardiovascular risk in a healthy cohort. Sacubitril/valsartan has
recently been reimbursed in Japan for hypertension. Its impact on reducing plasma N'T-pro BNP levels in
hypertensive patients remains unknown.

Methods: Patients who received 3-month sacubitril/valsartan treatment for their hypertension were
retrospectively included. Changes in plasma N'T-pro BNP levels during 3-month sacubitril/valsartan therapy
(on-treatment period) were compared with those during pre-treatment 3-month period without sacubitril/
valsartan (pre-treatment period).

Results: A total of 33 hypertensive patients {73 [64, 77] years old and systolic blood pressure 138 [134, 149] mmHg
on median} were included. During a pre-treatment period, systolic blood pressure tended to decrease
(P=0.091) whereas plasma N'T-pro BNP levels remained unchanged {from 204 [132, 412] to 207 [107,
386] pg/mL, P=0.84}. During on-treatment period, both systolic pressure and plasma NT-pro BNP levels
decreased significantly {P<0.001 and P=0.001, respectively, from 207 [107, 386] to 119 [64, 355] pg/mL
in NT-pro BNP}. The amount of changes in plasma N'T-pro BNP levels during on-treatment period was
significantly higher than those during pre-treatment period {-51 [-158, -17] versus —12 [-28, 33] mmHg,
P=0.001}.

Conclusions: Plasma N'T-pro BNP levels decreased significantly following 3-month sacubitril/valsartan

therapy. Its clinical implication requires further long-term studies.
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Introduction ventricular ejection fraction via stimulating the synthesis

of natriuretic peptide families and suppressing the renin-

In healthy cohorts, even a slight increase in plasma angiotensin-aldosterone system (4). As a surrogate marker,

N-terminal-pro B-type natriuretic peptide (N'T-pro sacubitril/valsartan therapy decreases plasma N'T-pro BNP
levels (5).

Sacubitril/valsartan has recently been reimbursed also for

BNP) level is associated with incremental cardiovascular

incidence (1-3).

Sacubitril/valsartan, one of the angiotensin receptor-
neprilysin inhibitors, decreases mortality and morbidity

in patients with chronic heart failure with reduced left
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hypertension in Japan (6). However, its impact on the plasma
NT-pro BNP levels in this cohort remains unknown (7).
We hypothesized that sacubitril/valsartan might decrease
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plasma N'T-pro BNP levels in the hypertensive patients
who do not have heart failure. A decrease in plasma N'T-
pro BNP levels might prevent future cardiovascular events
among this cohort.

In this study, we investigated the changes in plasma N'T-
pro BNP levels in hypertensive patients during sacubitril/
valsartan therapy by comparing with those of the pre-
treatment period (without sacubitril/valsartan). We present
the following article in accordance with the MDAR
reporting checklist (available at https://apm.amegroups.
com/article/view/10.21037/apm-22-483/rc).

Methods
Patient selection

Consecutive patients who received sacubitril/valsartan to
treat their hypertension on a de novo basis at clinically
stable condition and continued it for three months between
September 2021 and January 2022 were considered to be
included in this retrospective study. As a primary concern,
a change in plasma NT-pro BNP levels during 3-month
sacubitril/valsartan therapy was compared with a change
in plasma NT-pro BNP levels during the prior 3-month
without sacubitril/valsartan.

Patients who had a history of heart failure or current
active heart failure were excluded. Patients with any cardiac
abnormalities were excluded. Those with missing data or
lost follow-up were excluded. Those in whom sacubitril/
valsartan was terminated within three months were also
excluded.

The present study was approved by the Institutional
Review Board of University of Toyama (No. R2015154,
April 11, 2016). Written informed consents were obtained
from all participants. The study was conducted in
accordance with the Declaration of Helsinki (as revised in
2013) and the ethical standard of the responsible committee
on human experimentation.

Study protocol

All data were retrospectively collected from the medical
record charts. Changes in clinical data, including N'T-pro
BNP levels, during 3 months sacubitril/valsartan treatment
(on-treatment period), were compared with those during
pre-treatment 3-month without sacubitril/valsartan (pre-
treatment period).
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Administration of sacubitril/valsartan

Sacubitril/valsartan was considered to be administered for
those with hypertension according to the manufacturer-
recommended indication. Sacubitril/valsartan was initiated
via a conversion from renin-angiotensin system inhibitors.
The initial dose of sacubitril/valsartan was 100 or 200 mg
per day, which was adjusted according to the patient’s
symptoms and blood pressure. The final decision to
administer sacubitril/valsartan and its dose were made by
the attending physicians.

Clinical data

Baseline characteristics at the time of sacubitril/valsartan
initiation, including demographics, comorbidity, and
medication data, were collected. Blood pressures and pulse
rates data were obtained at three months prior to the
initiation of sacubitril/valsartan, baseline, and three months
following the initiation of sacubitril/valsartan. Drug-related
adverse events data including symptomatic hypotension
during sacubitril/valsartan therapy were surveyed.

Statistical analyses

As a primary concern, changes in plasma NT-pro BNP
levels during the on-treatment period was compared
with those during the pre-treatment period using Mann-
Whitney U test.

All continuous variables were expressed as median and
interquartile irrespective of their distributions given a small
sample size. All categorical variables were expressed as
numbers and percentages. Trends in continuous variables
(i.e., three months before, baseline, and three months later)
were assessed using Friedman test and ad-hoc Wilcoxon
signed-rank test.

Statistics were performed using SPSS Statistics 24 (SPSS
Inc., Armonk, IL, USA). Two-sided P values <0.05 were
considered statistically significant.

Results
Baseline characteristics

From 51 patients, 5 patients with missing data and
13 patients with heart failure comorbidity were excluded.
Finally, 33 patients were included. All patients had
hypertension. Median age was 73 [64, 77] years old and 27
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Table 1 Baseline characteristics

Characteristics N=33

Demographics

Age, years 73 [64, 77]
Men 27 (82%)
Body mass index, kg/m® 21.6 (20.3, 22.8)

Initial dose of sacubitril/valsartan

100 mg/day 27 (82%)
200 mg/day 6 (18%)
Anti-hypertension agents
Calcium channel blocker 11 (33%)
Diuretics 6 (18%)
Beta-blocker 28 (85%)
Mineralocorticoid receptor antagonist 10 (30%)

ACE inhibitor or ARB 33 (100%)

Three or more agents 19 (58%)
Comorbidity

Hypertension 33 (100%)

Ischemic heart disease 17 (52%)
Diabetes mellitus 4 (12%)
Dyslipidemia 23 (70%)

Hemodynamics

Systolic blood pressure, mmHg 138 [134, 149]
Diastolic blood pressure, mmHg 73 [62, 87]
Pulse rate, bpm 69 [63, 76]

Plasma NT-pro BNP, pg/mL 207 [107, 386]

Continuous variables are presented as median and interquartile.
Categorical variables are presented as numbers and
percentages. ACE, angiotensin-converting enzyme inhibitor;
ARB, angiotensin receptor Il blocker; NT-pro BNP, N-terminal-pro
B-type natriuretic peptide.

(82%) were men (Table 1). Median systolic blood pressure
was 138 [134, 149] mmHg and median pulse rate was 69 [63,
76] bpm. Plasma N'T-pro BNP level on median was 207
[107, 386] pg/mL.

All patients had received angiotensin-converting enzyme
inhibitors or angiotensin receptor II blockers before the
initiation of sacubitril/valsartan and they were converted
to sacubitril/valsartan at the timing of baseline. Most of
them (82%) initiated sacubitril/valsartan at 100 mg/day and
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others (18%) at 200 mg/day. Approximately half of them [19
(58%)] had received 3 or more anti-hypertension agents.

All patients continued sacubitril/valsartan for three
months without any drug-related complications such as
symptomatic hypotension. Other anti-hypertension agents
were also continued during the on-treatment period without
any dose adjustments.

Trends in clinical variables including plasma N'T-pro BNP
levels

During 3-month pre-treatment period, systolic blood
pressure tended to decrease from 145 [138, 154] to 138 [134,
149] mmHg (P=0.091; Figure 14), whereas plasma N'T-pro
BNP levels remained statistically unchanged from 204 [132,
412] pg/mL to 207 [107, 386] pg/mL (P=0.84; Figure 1B).

During 3-month on-treatment period, systolic blood
pressure decreased significantly from 138 [134, 149] to 130
[120, 136] mmHg (P<0.001; Figure 1A4). Plasma N'T-pro
BNP levels also decreased significantly from 207 [107, 386]
to 118 [64, 355] pg/mL (P=0.001; Figure 1B).

During the pre-treatment period without sacubitril/
valsartan, plasma BNP levels remained unchanged from
38 [34, 46] to 56 [54, 78] pg/mL (P=0.67). During the
3-months sacubitril/valsartan treatment, plasma BNP levels

increased significantly up to 76 [66, 95] pg/mL (P=0.027).

Changes in clinical variables including plasma NT-pro
BNP levels

The amount of decrease in systolic blood pressure was
significantly greater during the on-treatment period than the
pre-treatment period {~10 [-19, -6] versus -4 [-11, 0] mmHg,
P=0.006; Figure 2A}.

The amount of decrease in plasma N'T-pro BNP levels
were significantly greater during the on-treatment period
compared with the pre-treatment period {-51 [-158, -17]
versus -12 [-28, 33] pg/mL, P=0.001; Figure 2B}.

Discussion

In this study, we investigated the trends in N'T-pro BNP
levels following the initiation of sacubitril/valsartan therapy
in hypertensive patients. During the pre-treatment period
without sacubitril/valsartan, blood pressure tended to
decrease whereas plasma NT-pro BNP levels remained
unchanged. During the 3-month on-treatment period with
sacubitril/valsartan, both blood pressure and plasma NT-
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Figure 1 Trends in systolic blood pressure (A) and plasma NT-pro BNP level (B) at 3 months before, baseline, and 3 months after the

initiation of sacubitril/valsartan. 3Mo, 3 months. Sacubitril/valsartan was initiated at baseline. Variables were compared by the Friedman test

and post-hoc Wilcoxon signed-rank test. *, P<0.05. N'T-pro BNP, N-terminal-pro B-type natriuretic peptide.
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Figure 2 Changes in systolic blood pressure (A) and plasma N'T-pro BNP levels (B) during the pre-treatment period and the on-treatment

period. Sacubitril/valsartan was continued to be administered during the on-treatment period. Variables were compared by Mann-Whitney
U test. *, P<0.05. NT-pro BNP, N-terminal-pro B-type natriuretic peptide.

pro BNP levels decreased significantly.

NT-pro BNP and cardiovascular events

Similar to BNP, NT-pro BNP is stimulated to be
synthesized via the share stress toward the ventricle
and atrium (8). Thus, NT-pro BNP is a well-known
biomarker that indicates the severity of ongoing heart
failure (9). Furthermore, N'T-pro BNP is considered to be
an important biomarker to predict further cardiovascular
events even in the healthy cohorts (1-3). In the residential
healthy cohort, the NT-pro BNP levels were associated
with an incremental relative risk of cardiovascular events,
independently on other cardiovascular risk factors, even
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among their normal range (i.e., below a cutoff of heart
failure: <400 pg/mL). In other words, even though the level
is within normal limit, a slight increase in NT-pro BNP
level was associated with incremental cardiovascular risk
among the healthy cohort.

Plasma N'T-pro BNP (or BNP) level increases in several
clinical situations. Patients with cardiac embolism had
higher plasma BNP levels compared with other types of
stroke, probably due to clinical or sub-clinical incremental
intra-atrial pressure and thrombus formation in the left
atrium (10). Patients with acute myocardial infarction had
higher plasma BNP levels, probably due to acute cardiac
ischemia (11). Detailed mechanism remains uncertain, but
a slight increase in plasma N'T-pro BNP level among those
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without baseline cardiovascular diseases might represent
the sub-clinical progression of cardiovascular diseases that
would clinically rise to the surface in the near future (2).

Sacubitril/valsartan and NT-pro BNP

The association between sacubitril/valsartan and N'T-pro
BNP in patients with chronic heart failure is well known (5),
whereas their association among those with hypertension
remains unknown (7). Sacubitril/valsartan has recently been
reimbursed for hypertension in Japan. Most of the patients
who were enrolled in phase II and phase III trials had mild
to moderate de novo hypertension, and sacubitril/valsartan
was administered alone without any other hypertensive
drugs (12,13). In the actual clinical practice using several
hypertensive drugs concomitantly, we found that sacubitril/
valsartan therapy was associated with a decrease in blood
pressure and plasma N'T-pro BNP level.

Among those with chronic heart failure, sacubitril/
valsartan facilitates cardiac unloading via vascular dilatation,
suppression of sympathetic nerve activity, natriuresis, and
amelioration of cardiac fibrosis, thereby decreasing plasma
NT-pro BNP level (14). Patients achieving a greater
reduction in plasma NT-pro BNP levels enjoy more reverse
remodeling (15). Sacubitril/valsartan might decrease
plasma N'T-pro BNP levels even among those without
heart failure, like our hypertensive cohort, via a similar
mechanism in a subclinical manner. Consistently, plasma
BNP levels increased following the initiation of sacubitril/
valsartan in this study. Increased plasma BNP levels should
have contributed to improve hypertension via natriuresis,
vasodilation, and sympathetic nerve suppression.

Sacubitril/valsartan decreased blood pressure in our
study as observed in the previous studies (16,17). Afterload
reduction via blood pressure decrease has a potential to
unload the left ventricle and decrease plasma NT-pro
BNP level. However, in our study, an improvement in
hypertension was not associated with a decrease in plasma
NT-pro BNP level during the pre-treatment period (without
sacubitril/valsartan). The impact of blood pressure decrease
itself on the decrease in plasma N'T-pro BNP level might be
partial (18). Neurohormonal impact of sacubitril/valsartan
should have additive effect in decreasing plasma N'T-pro
BNP levels in addition to its anti-hypertensive effect.

The plasma N'T-pro BNP level is just a surrogate marker
of future cardiovascular events. Further prospective studies
are warranted to investigate the causality between the
amelioration of plasma N'T-pro BNP by sacubitril/valsartan
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therapy and the actual risk reduction in cardiovascular events.

Limitations

The sample size was small. Statistical non-significance in
this study does not guarantee the similarity between the
groups. We did not prepare a control group receiving
placebo. Instead, we compared the outcomes during
the on-treatment period with the pre-treatment period.
There might have been some potential confounders. We
investigated the plasma N'T-pro BNP levels as a surrogate
marker, and its impact on clinical outcomes such as
cardiovascular events requires further studies. Given these
limitations, we should be careful to interpret our findings
and larger-scale studies are warranted to validate our

findings.

Conclusions

Plasma NT-pro BNP levels decreased significantly
following 3-month sacubitril/valsartan therapy in
hypertensive patients without heart failure. Its clinical
implication requires further long-term studies.
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