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Abstract

Background: Sacubitril/valsartan improves outcomes in heart failure
with reduced ejection fraction (HFrEF), but real-world data on its effect on
hospital readmissions after inpatient initiation are limited.

Methods: We conducted a retrospective cohort study of adults
hospitalized with HFrEF across multiple Southeast Michigan hospitals
between October 2017 and October 2024. Patients initiated on sacubitril/
valsartan during hospitalization and discharged on therapy were compared
with contemporaneous controls not treated with sacubitril/valsartan.
Readmissions at 30, 60, and 90 days were assessed.

Results: A total of 164 patients initiated on sacubitril/valsartan and 16
control patients were included. Baseline ejection fraction distribution
was similar between groups. Readmission rates in the sacubitril/valsartan
group were 18.9% at 30 days, 15.8% at 60 days, and 12.7% at 90 days.
Compared with controls, sacubitril/valsartan initiation was associated with
a significantly lower 60-day readmission rate (p = 0.04), while differences
at 30 and 90 days were not statistically significant.

Conclusion: Inpatient initiation of sacubitril/valsartan was associated
with reduced 60-day readmissions in patients hospitalized with HFrEF,
with no significant effect at 30 or 90 days. These findings suggest a
potential intermediate-term benefit and support early initiation during
hospitalization, although confirmation in larger prospective cohorts is
needed
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Introduction

Heart failure (HF) affects about 6.2 million adults in the United States,
and its prevalence is expected to increase by 46% by 2030. This rise will add
to the burden of illness, death, and healthcare costs [1]. Sacubitril/valsartan,
an angiotensin receptor—neprilysin inhibitor (ARNI), has transformed
the treatment of heart failure with reduced ejection fraction (HFrEF).
The PARADIGM-HF trial demonstrated that sacubitril/valsartan reduces
cardiovascular mortality and HF-related hospitalizations as compared to
enalapril and helped establish ARNI therapy as a cornerstone of guideline-
directed medical therapy (GDMT) [2]. The PIONEER HF trial further
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confirmed its safety and clinical benefits when initiated
during hospitalization for acute decompensated HF [3].

Although these major trials exist, there is little real-
world data on how starting sacubitril/valsartan in the hospital
affects short- and mid-term readmissions. Our study looks
at readmission rates at 30, 60, and 90 days after starting
sacubitril/valsartan for the first time in the hospital setting. We
hypothesized that inpatient initiation of sacubitril/valsartan
would be associated with lower short- and intermediate-term
readmission rates compared with usual care.

Methods
Study Design and Setting

This is a retrospective cohort study that was conducted
across multiple major hospital networks within Southeast
Michigan. The study period extended from October 1, 2017,
to October 31, 2024.

Patient Identification and Eligibility

Patients were identified via ICD-10 codes for acute or
chronic HF. Inclusion required hospitalization with HF,
inpatient initiation of sacubitril/valsartan, and discharge
home with the medication for the first time.

A control group consisted of HF patients who did not
receive sacubitril/valsartan during hospitalization or at
discharge.

Readmissions were defined as all cause hospitalizations
within the Ascension Southeast Michigan network occurring
within 30, 60, or 90 days of index discharge.

Data Collection

Electronic medical records were reviewed for
demographics, clinical characteristics, including left
ventricular ejection fraction (EF), sacubitril/valsartan dose at
discharge, 30, 60, and 90-day readmission rates. This study
was approved by the institutional review board with a waiver
of informed consent.

Outcomes

Primary outcomes were readmission rates at 30, 60, and
90 days post-discharge.

Statistical Analysis

Chi-square, Student’s t test, and Mann-Whitney U tests
were used where appropriate. Significance was set at p <0.05.
Due to the limited size of the control group, multivariable
adjustment was not performed.

Results

A total of 164 patients who were started on inpatient
sacubitril/valsartan and discharged home for the first time
were compared to a control group of 16 patients who were
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neither initiated on nor discharged with sacubitril/valsartan.
The average age of patients in the sacubitril/valsartan group
was 64.8 = 15.1 years. The cohort consisted of 33% Caucasian
and 67% African American patients. Additionally, 33% of
the patients were male, and 67% were female (Table 1).

Among the sacubitril/valsartan group, the 30-day
readmission rate was 18.9% (31/164) with a p-value of 0.52,
the 60-day readmission rate was 15.8% (26/164), and the
90-day readmission rate was 12.7% (21/164) (Table 2). The
majority of patients treated with sacubitril/valsartan had an
EF of 15-35% (60.4%), followed by EF 10-15% (15.2%). EF
categories were similar in the control group (Table 2).

In the study cohort, 145 patients were discharged on a
24-26 mg strength of acubitril/valsartan, 18 patients were
discharged on a 49-51 mg strength, and 1 patient was
discharged on a 97-103 mg strength (Table 2).
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Figure 1: Thirty-day, 60-day, and 90-day hospital readmission rates
in patients treated with sacubitril/valsartan compared with those not
receiving sacubitril/valsartan.

Discussion

Our retrospective study evaluated the impact of first-time
starting sacubitril/valsartan during hospitalization on short
and intermediate-term readmission rates among patients
with heart failure. Our findings showed that while sacubitril/
valsartan initiation did not significantly reduce 30 day or
90 day readmissions but there was a statistically significant
reduction in 60 day readmissions rate in treated patients. This
suggests that the therapeutic benefits of sacubitril/valsartan
may emerge during the intermediate recovery period
following discharge, potentially reflecting the time required
for neurohormonal modulation and ventricular remodeling
effects to manifest.

The findings of our study support and add to the evidence
from major trials like PARADIGM-HF and PIONEER-
HF. In PARADIGM-HF, sacubitril/valsartan was shown
to significantly cut heart failure hospitalizations and
cardiovascular deaths compared with enalapril, establishing
it as a key treatment for HFrEF. These results came from
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No Sacubitril/Valsartan %

98 59.76% 68.75%
66 40.24% 31.25%
73 44.51% 43.75%
91 55.49% | 56.25%
84 51.22% 50%
61 37.20% 0%
4 2.44% 0%
0% 0%

84 51.22% 50%
61 37.20% 43.75%
4 2.44% 0%
0 0% 0%
15 9.15% 6.25%
25 15.24% 12.50%
99 60.37% 50%
13 7.93% 6.25%
1 0.61% 0.00%
145 88.41% 87.50%

Table 1: Baseline demographics and clinical characteristics of patients receiving Sacubiril/Valsartan versus no

Demographics Categories
Gender Male
Female
Age <65
Ethnicity >65
Caucasian
African American
Asian
Hispanic
EF Caucasian
African American
Asian
Hispanic
EF Other
10-15%
15-35%
35-40%
Sacubitril/Valsartan dose (mg)
24-26
Sacubitril/ Valsartan.
Results P value
Results
30 day readmission 0.52
60 day readmission 0.04
90 day readmission 0.45
Age 0.75
Sex (male) 0.56
Ethnicity (caucasian) 0.88

Sacubitril/Valsartan

n =164 n=16
31 (18.9%) 4 (25%)
26 (15.8%) 6 (37.5%)
21 (12.7%) 3 (18.8%)
64.8 +15.1 66.1110.5
33% 57%
33% 41%

No Sacubitril/Valsartan

P value

Confidence interval

Readmission Days Odds ratio

30 day readmission 1.4
60 day readmission 225
90 day readmission 1.3

95% Cl: 0.38-3.53 p=077
95% Cl: 1.1-5.6 p=0.06
95% Cl: 0.03-5.46 p=0.20

Table 2: Comparison of result between patients receiving Sacubitril/Valsartan versus no Sacubitril/Valsartan.

highly controlled trial settings with carefully chosen patients,
close monitoring, and optimized dose adjustments [2,3].

PIONEER-HF looked specifically at starting sacubitril/
valsartan in the hospital and showed that it was safe and
led to meaningful drops in NT-proBNP and other cardiac
biomarkers within just a few weeks. However, that study
didn’t follow readmissions beyond eight weeks, so its real-
world impact on readmission rates remained unclear [3].

Our finding of fewer 60-day readmissions lines up with the
6-8 week biochemical improvements seen in PIONEER-
HF, providing a reasonable physiologic explanation for why
benefits may emerge in this intermediate time frame.

Blocking neprilysin, the drug increases levels of
natriuretic peptides, which help widen blood vessels, remove
excess fluid, and reduce fibrosis. At the same time, the ARB
component suppresses the RAAS pathway, lowering afterload
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and slowing harmful cardiac remodeling. Together, these
effects reduce wall stress, improve blood flow and volume
control, lessen neurohormonal activation, and support early
reverse remodeling. These physiologic changes usually take
several weeks before they lead to noticeable clinical stability,
as suggested by the lack of clinical benefit at 30 days in our
study [3].

The lack of a difference at 90 days may stem from real-
world challenges, for example, difficulty staying on the
medication, inability to increase the dose due to low blood
pressure or kidney issues, worsening comorbid conditions,
or progression of severe heart failure, especially in patients
with very low EF. These factors could offset the early
improvements observed around the 60-day mark.

Most patients in our study (60.4%) had a baseline EF
of 15-35%, indicating a group with advanced systolic
dysfunction. Because the EF distribution was similar between
those who received sacubitril/valsartan and those who did
not, it’s unlikely that baseline disease severity explains the
differences we saw in readmission rates.

Another important real world observation is that most
patients were started on the lowest sacubitril/valsartan dose
(24-26 mg). In clinical trials, patients were usually titrated to
higher doses, which were associated with better outcomes.
When titration doesn’t happen or happens too slowly, the
medication may not deliver its full benefit, which could
help explain why we didn’t see significant improvement at
90 days. In our study, the distribution of dosages across the
cohort (with the majority receiving the 24-26 mg strength)
suggests a predominance of lower dose prescriptions, but
no direct comparison or analysis of how different dosage
strengths affect readmission rates, clinical outcomes, or
patient responses has been made.

It’s also important to remember that readmission risk is
shaped by many non-medication factors like socioeconomic
challenges, access to and affordability of prescriptions, quality
of post-discharge follow-up, heart failure education and self-
management skills, and the availability of transitional care
programs. In real-world settings, especially in communities
facing high socioeconomic stress, these factors can
overshadow the expected benefits of therapy.

Literature has shown mixed results on whether ARNI
therapy reduces readmissions. Some observational studies
report lower heart failure readmissions and mortality, while
others find only modest benefits or no benefit at all in the
short term (6-9). These differences can be attributed to when
the medication is started, how well doses are titrated, patient
adherence, overall illness severity, and the resources available
within different healthcare systems.

Our study findings add to this evolving body of evidence
by suggesting that starting sacubitril/valsartan in the hospital
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may help reduce readmissions but also that this benefit may
be most noticeable within a specific intermediate timeframe.

The 60-day improvement that was observed in this
study highlights the value of initiating therapy during
hospitalization, ensuring patients receive organized follow-
up within the first month after discharge, and adjusting the
medication dose as recommended by guidelines. It also
emphasizes the need to address socioeconomic barriers that
can interfere with continued use of the medication.

This study has several important strengths. It was
conducted across multiple hospitals within a single integrated
health system, enhancing the generalizability of the findings
while maintaining consistency in clinical practice patterns and
data capture. The cohort represents a real-world population
with substantial racial diversity, increasing the relevance of
the results to everyday clinical care and to populations often
underrepresented in randomized clinical trials. Additionally,
the analysis evaluated readmissions at three clinically
meaningful time points (30, 60, and 90 days), allowing
for assessment of both short-term and intermediate-term
outcomes and providing insight into the temporal emergence
of potential benefits associated with inpatient sacubitril/
valsartan initiation.

This study also has several limitations that should be
considered when interpreting the results. The small size of
the comparison group (n = 16) limits statistical power and
may reduce the ability to detect significant differences,
particularly at the 30 and 90-day endpoints. The retrospective
observational design restricts control over confounding
variables and precludes causal inference. Additionally, data
on outpatient medication adherence and post-discharge dose
titration were not available, which limited the assessment
of whether continued therapy or achieving target dosing
influenced outcomes. Finally, the analysis did not stratify
patients by heart failure phenotype or comorbidity burden,
which may have impacted readmission risk and response to
therapy. Despite these limitations, the study offers valuable
insights into the real-world implementation of ARNI and its
intermediate-term outcomes.

Conclusion

In this real-world retrospective cohort study, inpatient
initiation of sacubitril/valsartan was associated with a
significant reduction in 60-day readmissions among patients
hospitalized with HFrEF, with no observed difference at 30
or 90 days. These findings suggest that the clinical benefits
of ARNI therapy may emerge during the intermediate post-
discharge period. Early initiation during hospitalization,
coupled with close outpatient follow-up and dose titration,
may be critical to optimizing outcomes. Prospective studies
with larger comparator cohorts are needed to confirm these
results.
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