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A proposed post-discharge strategy for patients with heart failure using natriuretic peptides at different timepoints. Natriuretic
peptides concentrations and trajectories provide prognostic information and may add information to clinical decision-making.

NP: natriuretic peptides.

Abstract

Heart failure (HF) remains a leading cause of hospitalization,
mortality, and health-care burden worldwide. The post-discharge
period following acute decompensated heart failure (ADHF) is
characterized by a heightened risk of rehospitalization and death,
particularly during the first 90 days, known as the “vulnerable
phase.” Effective strategies for risk stratification and therapy
optimization during this phase are crucial to improve outcomes.
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Natriuretic peptides (NPs), including B-type natriuretic
peptide (BNP) and its N-terminal fragment (NT-proBNP), are
well-established biomarkers of myocardial stress. Beyond their
diagnostic role, NPs have emerged as powerful prognostic tools
for post-discharge risk assessment and as potential guides for
therapy titration. Elevated NP levels at discharge and persistently
high concentrations one week post-discharge strongly predict
adverse outcomes. Evidence from the STRONG-HF trial
demonstrated that early, intensive follow-up incorporating
NP monitoring and rapid guideline-directed medical therapy
(GDMT) up-titration significantly reduced mortality and
rehospitalization. Serial NP measurements further enhance risk
stratification by capturing dynamic changes over time. Although
trials such as GUIDE-IT showed mixed results for NP-guided
therapy using fixed targets, patients achieving lower NP levels
consistently demonstrated better outcomes.

In conclusion, NPs provide incremental prognostic value
beyond clinical assessment in the vulnerable post-discharge
phase and throughout long-term management. Early and
serial NP monitoring can identify high-risk patients and
support GDMT optimization. Future research should refine
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timing, thresholds, and integration of NP-guided strategies into
multimodal risk models to enhance personalized HF care and
improve global patient outcomes.

Introduction

Heart failure (HF) is a prevalent and serious condition,
affecting over 64 million individuals globally and imposing
substantial morbidity, mortality, and health-care costs."
Hospitalization for acute decompensated heart failure (ADHF)
is a sentinel event, marking a period of heightened vulnerability.
Patients discharged after ADHF are at elevated risk of adverse
outcomes, particularly during the first 90 days, a phase often
termed the “vulnerable phase”.>* Event rates in this period
remain significant; in one study, 22% of patients experienced
death or readmission within 90 days post-discharge,? whereas
other reports indicate rates approaching 30%.* Effective post-
discharge risk stratification and optimization of therapy remain
critical to improving outcomes.

Natriuretic peptides (NPs), especially B-type natriuretic
peptide (BNP) and its N-terminal prohormone fragment
(NT-proBNP), are established biomarkers of myocardial stress
and volume overload. Beyond their diagnostic utility in acute
decompensation, NP measurement has emerged as a potentially
valuable tool for prognostication and for guiding guideline-
directed medical therapy (GDMT) in the post-discharge setting.
This narrative review examines the biology of NP, the evidence
supporting their prognostic role after hospital discharge, and the
evolving literature on NP-guided therapy titration, emphasizing
both global applicability and remaining uncertainties.®

The natriuretic peptide biology

BNP and NT-proBNP are cardiac-derived hormones released
in response to myocardial wall stress.®” In the hospitalized HF
population, the primary driver of NP secretion is acute volume
overload and increased intracardiac pressures, manifesting as
pulmonary or systemic congestion. In contrast, in ambulatory
patients or in individuals who have undergone effective
decongestion, NP levels predominantly reflect chronic alterations
in cardiac structure and function, including ventricular dilation,
hypertrophy, and systolic or diastolic dysfunction.®”

This distinction has practical implications. The concept of
“wet” versus “dry” BNP/NT-proBNP underscores the dynamic
nature of these biomarkers: “wet” levels indicate active
congestion and acute hemodynamic stress, while “dry” levels
in compensated patients are indicative of residual myocardial
pathology rather than overt fluid overload. Recognizing
this physiological gradient is essential for interpreting NP
measurements in post-discharge care.

Natriuretic peptides during hospitalization

At admission for ADHF, NP values are typically markedly
elevated. These levels correlate with hemodynamic severity,
pulmonary capillary wedge pressure, and overall congestion.®*
Effective in-hospital decongestion through diuretics and GDMT
generally leads to substantial reductions in NP values, reflecting
relief of myocardial wall stress and decreased intracardiac
pressures.'

The NP level at discharge, while lower than admission,
remains a strong prognostic marker. Several studies have
demonstrated that higher discharge BNP or NT-proBNP levels
predict short-term rehospitalization and mortality."""> These
observations highlight that NP values provide risk information
above and beyond traditional clinical assessment and
underscore the potential utility of post-discharge NP monitoring.

Role of NP measurement one week after discharge

Early post-discharge assessment of NP levels has garnered
interest as a method to identify patients at persistent risk. The
STRONG-HF trial, a randomized multicenter study, evaluated
high-intensity post-discharge follow-up with early outpatient
visits, uptitration of GDMT, and clinical and laboratory
assessment, including NT-proBNP measurements.' This
intensive treatment strategy of rapid up-titration of GDMT
after an acute HF admission reduced symptoms, improved
quality of life, and reduced the risk of 180-day all-cause death
or HF readmission compared with usual care.’* A subanalysis
of the STRONG-HF trial demonstrated that NT-proBNP levels
measured approximately one week after discharge were strongly
predictive of adverse events within three months. Patients with
persistently elevated NT-proBNP at one week experienced
higher rates of readmission and mortality compared with those
whose levels declined."'®

These findings support a model in which early biomarker
assessment can identify residual risk not captured by
conventional clinical evaluation." Collectively, these data
suggest that measuring NP within the first week post-discharge
may refine short-term risk stratification and provide actionable
information for timely therapy adjustments.

Role of NP measurement beyond the vulnerable phase

In the STRONG-HF trial, the prediction power of NT-proBNP
was limited to three months after discharge. This suggests that
a new NP measurement should be done after three months.
In fact, longer-term post-discharge NP measurements provide
complementary prognostic information. In the PARADIGM-HF
trial,'” 63% of patients had been hospitalized for ADHF in the
last year. Serial NT-proBNP measurements were evaluated in
the ambulatory setting in patients receiving sacubitril/valsartan
or enalapril.” Higher NP levels were consistently associated
with increased risk of HF hospitalization and cardiovascular
death, even after adjustment for established clinical predictors.'®

The incremental value of NP relative to clinical risk
scores is exemplified by studies comparing NT-proBNP with
the MAGCIC risk score. The MAGGIC risk score is derived
by combining 13 clinical variables used in routine practice,
including age, sex, ejection fraction, systolic blood pressure,
BMI, and creatinine level, into a proportional hazards model.'*2
Rohen et al. demonstrated that NP measurement improved
risk reclassification beyond the MAGGIC score, suggesting
that dynamic biomarker assessment can enhance prognostic
precision in ambulatory HF patients (most of them had been
hospitalized in the last year).?' These findings highlight that NP
levels retain prognostic significance beyond the immediate
post-discharge period, supporting their use in medium-term
risk monitoring.
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Role of serial NP measurement

Serial NP measurements provide additional insights beyond
single time-point assessments. Repeated measures allow
quantification of biomarker trajectories, capturing both relative
and absolute changes from baseline. Studies have demonstrated
that a decline in NP levels over time correlates with improved
outcomes, whereas persistently elevated or rising NP levels
signal ongoing risk.222

Recent evidence further supports the use of serial NP for
patient reclassification. A subanalysis of the GUIDE-IT trial
showed that incorporating NP changes over multiple time points
reclassified risk in a substantial subset of patients compared
with baseline values alone.* Serial NP monitoring, therefore,
represents a promising strategy to refine risk stratification and
potentially guide therapy titration after discharge, although
interventional studies targeting therapy adjustments based on
NP trajectories remain limited.

NP-guided therapy titration

As discussed before, NP can be used to assess response to
treatment, and as such may be useful to progress or withhold
GDMT. However, the role of NP to guide GDMT titration with
aspecific NP value as a target to reach is not clear. Early studies,
such as the PROTECT trial, suggested that NP-guided titration
could improve medication optimization and reduce adverse
events.? More recently, the GUIDE-IT trial, a multicenter
randomized study, compared NT-proBNP-guided therapy with
usual care in high-risk HFrEF patients.?” Although GUIDE-IT was
neutral for its primary endpoint, post-hoc analyses indicated
that patients achieving lower NT-proBNP levels had superior
outcomes, supporting the role of natriuretic peptide to assess
response to treatment, regardless of whether you use an NP
target or just use clinical information.?®

STRONG-HF provides a complementary perspective. In this
pragmatic-positive framing, the trial demonstrated that early,
intensive post-discharge follow-up combined with GDMT
optimization, in which NP measurement was a key component,
significantly reduced HF rehospitalization and mortality at three
months.'* The trial suggests that monitoring NP trajectories,
rather than an NP target, can inform safe and effective up-
titration of GDMT, particularly in the early vulnerable phase.
Collectively, these studies underscore that NP-guided therapy
remains a promising approach, although variability in trial design
and patient populations has contributed to heterogeneous
findings. The Central lllustration demonstrates a proposed post-
discharge strategy for patients with HF using NPs, and Figure 1
illustrates possible clinical decisions according to NP trajectories.

Unresolved gaps and controversies

Despite robust evidence for the prognostic value of NP
post-discharge, several unresolved questions persist. First, the
optimal timing and frequency of NP measurements remain
unclear. While early post-discharge measurement (e.g.,
one week) identifies high-risk patients,™ whether repeated
measurements at three months, six months, or longer intervals
improve outcomes is uncertain.

Second, thresholds for clinical action remain debated.
Different studies have used absolute NP cutoffs, percentage
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change from baseline, or trajectories to guide interventions.?**°
Lack of standardization limits comparability and may explain
variable trial results.

Third, although NP-guided therapy titration is biologically
plausible and supported by exploratory analyses, randomized
evidence demonstrating consistent outcome benefits is limited.
Heterogeneity in patient adherence, comorbidities, and
clinician behavior likely contributes to these inconsistencies.

Finally, integrating NP into broader risk models is an ongoing
challenge. While NP improves risk stratification relative to
clinical scores alone, combining biomarkers with imaging,
hemodynamics, and patient-reported outcomes to develop
holistic, actionable models remains an unmet need.

Conclusions

NPs are powerful biomarkers that reflect both acute
congestion and chronic myocardial pathology. Elevated NP
at hospital discharge, as well as trajectories measured early
post-discharge, provide valuable prognostic information for
HF patients. Evidence from STRONG-HF and other studies
suggests that early NP assessment may facilitate identification
of patients at high risk for rehospitalization or death within the
vulnerable post-discharge period. Serial NP monitoring further
refines risk stratification and offers a potential strategy to guide
CGDMT titration.

While randomized trials of NP-guided therapy have yielded
mixed results, the cumulative evidence supports the clinical
utility of NP for risk assessment and therapy optimization,
particularly when integrated with comprehensive clinical
evaluation. Remaining gaps include standardization of
measurement timing, actionable thresholds, and integration
with multi-dimensional risk models. Future research should
focus on refining NP-guided approaches and clarifying their
role in improving patient-centered outcomes globally.
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Potential clinical decision according to natriuretic peptides trajectories
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All GDMT should be titrated to maximally tolerated or target doses
regardless of natriuretic peptides levels

Figure 1 - Possible clinical decisions according to NP trajectories. If NP concentrations are high or rising, this indicates that the
patient is not responding to current treatment, and something else should be done. These include more frequent medical visits,
diuretic adjustments, cardiac image tests, adjunctive therapies, and referral to advanced therapies, such as left ventricular assist
devices or cardiac transplantation. On the other hand, stable or declining concentrations indicate that no additional tests or therapies
are necessary. GDMT: Guideline-directed medical therapy. Adapted from Khan et al.?*
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