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Abstract
Background Identifying readmission predictors in heart failure (HF) patients may help guide preventative efforts and save costs.
We aimed to identify 15- and 30-day readmission predictors due to cardiovascular reasons.
Methods and Results A total of 1831 patients with acute HF admission were prospectively followed during a year. Patient-
associated variables were gathered at admission/discharge and events during follow-up. A multivariate Fine and Gray competing
risk regression model and a cumulative incidence function were used to identify predictors and build a risk score model for 15-
and 30-day readmission. The 15- and 30-day readmission rates due to cardiovascular reasons were 7.1% and 13.9%. Previous
acute myocardial infarction, congestive signs at discharge, and length of stay > 9 days were predictors of 15- and 30-day
readmission, while much weight loss and large NT-ProBNP reduction were protective factors. The NT-ProBNP reduction was
larger at 30 days (> 55%) vs 15 days (> 40%) to protect from readmission. Glomerular filtration rate at discharge < 60 mL/min/
1.73m2 and > 1 previous admissions due to HFwere predictors of 30-day readmission, while first post-discharge control at an HF
unit was a protective factor.
Conclusions Previous identified factors for early readmission were confirmed. The NT-ProBNP reduction should be increased (>
55%) to protect from 30-day readmission.
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Abbreviations
HF Heart failure
AMI Acute myocardial infarction
CV Cardiovascular
NT-proBNP N-terminal proB-type natriuretic peptide
LVEF Left ventricular ejection fraction
LOS Hospital length of stay

Introduction

Heart failure (HF) is the most frequent cause of hospitalization
among adults 65 years of age or older [1], with more than 1
million HF-driven annual hospitalizations in the USA [1]. In
Spain, the prevalence of HF has been estimated at ~ 5% [2],
which seems higher than the estimated 1–2% in the western
world [3]. However, and in addition to an aging Spanish pop-
ulation [2], the Spanish prevalence is probably overestimated,
since most studies have been conducted in specific primary
care centres. Heart failure is associated to a high death rate (~
30/100,000 in Europe) [4], although it has progressively re-
duced in Europe since 1987, probably related to the imple-
mentation of evidence-based guidelines leading to better man-
agement of these patients [4].

Management of HF means a great deal of expenses in
health-care resources and indirect costs [2, 5]. The mean per-
patient cost of a HF-related hospitalization in the USA has
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been estimated as $14,631, and it is compounded by a high
rate of readmission [6], since the 30-day readmission rate is
close to 25% in this country, and more than 50% of
readmissions occur during the first 15 days [7••]. In Spain,
although the cost of “informal” caregiving provided by non-
healthcare professionals accounts for most (69.8%) of the total
expenditure in HF patients (total €18,220 per patient/year), the
average health-care expenditure (mostly due to hospitaliza-
tions) still accounts for more than a quarter of all costs at
€4860 [5].

The identification of predictors of readmission may guide
preventative efforts to save health-related costs and improve
quality of care. Since excess HF readmission ratios translates
into losing some of the Medicare reimbursement in the USA,
according to the Patient Protection and Affordable Care Act,
studies have been conducted to identify early readmission-
related variables accessible for intervention to reduce
readmissions. Some studies have considered predictors in par-
ticular HF cases or in specific putative variables [8, 9], but a
well-rounded search for patient-associated readmission pre-
dictive factors is missing. Furthermore, almost exclusively,
studies have considered readmission within 30 days from dis-
charge, since the Centres for Medicare & Medicaid Services
uses this period to report readmission rates for HF [10], while
other periods have been hardly explored.

Therefore, a study was designed aiming to identify every
predictive factor for 30-day, as well as for 15-day HF read-
mission. The ultimate objective is to enable preventive mea-
sures leading to a decrease in the need for readmission, to
reduce costs and improve quality of care. The fact that these
predictive factors are common for both 15- and 30-day HF
readmissions should facilitate the implementation of these
preventive measures. Furthermore, both European and
American Guidelines recommend a very early follow-up visit
after patient discharge (before 15 days) both in the primary
care and cardiology specialist settings. This would justify the
need for an early 15-day score, since it would allow healthcare
professionals to prioritize the patients who are most at risk [11,
12].

Methods

An observational, multicentre, prospective study to identify
predictors of readmission within the first 15 or 30 days after
discharge from hospitalization for HF was conducted.

Study Population

This was a prospective, multicentre study which enrolled
1831 patients with acute HF admission through the Spanish
Network for the Study of Heart Failure II (REDINSCOR II
Registry) [13] with the objective of describing the clinical

profile of patients with HF in Spain and assessing risk predic-
tors of readmission. Patients were consecutively recruited be-
tween November 2013 and November 2014 in 18 hospitals.
Inclusion criteria were age 18 years or older, hospitalization
due to presentation of signs and/or symptoms compatible with
HF, and a chest X-ray with pulmonary congestion, either “de
novo” or decompensation of a chronic HF, in accordance with
current guidelines at the time [11]. Exclusion criteria were HF
due to ST-segment elevation acute coronary syndrome and
concomitant terminal disease (life expectancy < 1 year).

Study Design

The main objective was to determine the predictive factors of
hospital readmissions due to CV reasons that occurred (a)
within the first 15 days and (b) within the first 30 days after
discharge in patients included in the Spanish Network for the
Study of Heart Failure II (REDINSCOR II Registry), who
were hospitalized due to HF. The secondary objective was to
elaborate a risk model.

Patient-associated variables were gathered at admission
and at discharge and patients were followed during a year after
registry inclusion. In addition to the clinical follow-up adjust-
ed to the needs of the patient, the vital state and events were
collected at 15 days, 1, 3, 6, and 12 months. If there was no
visit in person at that time, the data was obtained by telephone
interview. Only 30 patients (1.6%) were lost to follow-up.

Readmission was defined as any unplanned hospital read-
mission within the first 15 days or within the first 30 days after
discharge due to CV causes, which included HF due to acute
coronary syndrome (ACS) with or without ST-segment eleva-
tion, episode of ventricular tachycardia (VT)/atrial fibrillation
(AF)/cardiorespiratory failure (CRF), implant of a pacemaker
due to bradycardia, stroke, other CV diseases, pulmonary
thromboembolism (PE), and syncope. This study also evalu-
ated other causes for rehospitalization, as well as mortality
during hospitalization and during follow-up.

The study protocol conforms to the ethical guidelines of the
1975 Declaration of Helsinki as reflected in a priori approval
by the institution’s human research committee, and all patients
gave written informed consent to participate in the study.

Study Variables

Data were collected using specifically designed web forms
(http://www.redinscor2.org), and quality controls were
undertaken periodically.

The following clinical variables, including variables
known to be possible predictors of HF readmission [6], were
gathered at study inclusion: (i) demographic and previous
clinical history; (ii) case history and physical examination;
(iii) chest radiography; (iv) ECG; (v) echocardiography; (vi)
laboratory blood tests; and (vii) pharmacological treatment.
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Weight, ECG, echocardiography, laboratory blood tests, and
pharmacological and non-pharmacological (devices) treat-
ments were also gathered at discharge (see Supplemental data:
Table 1 for full variable listing).

Patients who had left ventricular ejection fraction (LVEF)
echocardiographically determined within 6 months prior to ad-
mission were included with their last available echocardiogram
(i.e., they did not repeat echocardiography during admission).
All patients were classified as HF with reduced (HFrEF; LVEF
< 40%), with midrange (HFmrEF; LVEF 40–49%), and with
preserved (HFpEF; LVEF ≥ 50%) ejection fraction.

Standard criteria were used to define each variable. The
plasma levels of N-terminal proB-type natriuretic peptide
(NT-proBNP) and their changes from admission to discharge
[(Discharge-Admission)/Admission]×100, as well as the
changes in weight coded as % changes from admission to
discharge [(Discharge-Admission)/Admission]*100 were di-
chotomized for cutoff values according to the Youden criteria.
The eGFR was calculated using the CKD-EPI (Chronic
Kidney Disease-Epidemiology Collaboration) method.

Statistical Methods

Clinical characteristics of the study population at first admis-
sion (baseline) and at discharge were described using mean ±
standard deviation (SD) or median (interquartile range),
whenever appropriate, for continuous variables and frequen-
cies and percentages for categorical variables. Differences be-
tween continuous variables and between categorical variables
were tested by the Mann–Whitney U test and the Fisher’s
exact test, respectively.

A multivariate Fine and Gray competing risk regression
model was built to assess the influence of the different risk
predictors on readmission, with death or cardiac transplanta-
tion over the time period as competing events for readmission.
The model reports subdistribution hazard ratios (SHRs) and
models the covariate effect on a cumulative incidence function
(CIF) to show the cumulative probability of hospital readmis-
sion within the time period of interest, due to specific risk
predictors in presence of mortality and heart transplantation
as competing events.[14]

There were two different endpoints for all regression analy-
ses: The date of readmission due to CV reasons within the first
15 days of follow-up, and the day of readmission due to CV
within the first 30 days of follow-up. Clinical meaningful var-
iables showing a significant level of P < 0.1 in the univariate
analysis were included in the multivariate model. A backward
elimination method was used to identify independent risk pre-
dictors with P < 0.05 for the inclusion or deletion criterion.

The model included only the main effects of the predictors,
without any interaction term. The proportional hazard as-
sumption was evaluated by the Schoenfeld residuals test.
The discriminative ability of the models was assessed by the Ta
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C-index. The internal validity of the final predictive models
was tested for 500 bootstrap re-samples, using the “pec” pack-
age by Gerds in the R Project for Statistical Computing. The
calibration of models was assessed by the corresponding plots
using the same package.

Point-based risk scores were calculated for the variables
identified by the multivariate analysis (Table 1). This way
individual risks can be calculated by adding the scores of each
risk predictor presented by the patient up to a total score. To
calculate the risk score for 15-day or 30-day readmission, each
final predictor was multiplied by its β-coefficient by 10, for
the 15- and 30-day readmission models, respectively, and
truncated to the integer number. Therefore, the score of a
particular patient ranged from 0 to 25 and from 0 to 29 for
15- and for 30-day readmission, respectively. The cumulative
incidence function (CIF) approach separated patients into two
(low and high risk) or three (low, intermediate and high risk)
risk categories, according to the total score, for 15-day and 30-
day readmission (Fig. 1). Missing data were imputed using the
“mice” package in R (Multivariate Imputation by Chained
Equations) whenever necessary (n = 5).

A two-sided P < 0.05 was considered statistically signifi-
cant. Data were analysed with the statistical packages SPSS
24 and R 3.2.

Results

A total 1831 patients with acute HF admission enrolled in the
Spanish Network for the Study of Heart Failure II
(REDINSCOR II Registry) participated in the study. Socio-
demographic and clinical characteristics are shown in Table 2.
Mean age was 72.4 (SD 12.1) years, 58.7% were male, 98.1%
were Caucasian, and 58.5% had a history of chronic HF. Out of
1420 patients classified according to LVEF, 41% had HFrEF,
16% HFmrEF, and 43% HFpEF. The most frequent cause of
HF was ischemic (37.5%), followed by valve disease (24.8%),
and mean LVEF was 46.2%. The most frequent comorbidities
were hypertension (77.8%) and diabetes mellitus (46.4%), and
85% of patients presented with congestive signs at admission.

Mortality was 3.9% during first hospitalization, 5.4% at 15
days, 6.4% at 30 days, and 20.5% at 1 year. Likewise, 2% of the
cohort had received a heart transplant at the end of the first year.

Socio-demographic and clinical characteristics according to
readmission groups are shown in Supplemental data: Table 2.

Readmission Rates and Predictors of Hospital
Readmission

Readmission rates due to CV causes at 15- and at 30-day post-
discharge were 7.1% and 13.9%, respectively. Also, readmis-
sion rates due to non-CV causes at 15- and 30-days were 3.9%
and 6%, respectively.

Five parameters were independent predictors of 15-day re-
admission due to CV causes, and 8 of 30-day readmission in
the multivariable analysis (Table 3). Competing risk regres-
sion analysis identified previous acute myocardial infarction
(AMI), congestive signs at discharge, and mean hospital
length of stay (LOS) > 9 days as predictors of 15-day read-
mission, while weight loss > 5.4% and a reduction in N-
terminal ProB-type natriuretic peptide (NT-ProBNP) > 40%
were protective factors (Table 3).

Likewise, more than 1 previous admissions due to HF,
previous AMI, congestive signs at discharge, glomerular fil-
tration rate (GFR) at discharge estimated by the Chronic
Kidney Disease Epidemiology Collaboration (CKD-EPI)
equation < 60 mL/min/1.73 m2, weight loss < 5.6% and mean
LOS > 9 days were independent predictors of 30-day readmis-
sion, while NT-ProBNP reduction > 55% and first follow-up
after discharge by a multidisciplinary heart failure team in a
heart failure out-patient unit (HFU) were protective factors
(Table 3). The discrimination C-index was 65% and 65.6%
for the 15-and 30-day readmission model, respectively, and
after internal validation with bootstrap sampling of 500, it was
63.3% and 63.7%. The calibration plots of the models, com-
paring expected and observed risks showed a fairly good cal-
ibration for 15-day and 30-day readmission (Supplemental
data: Fig. 1 and Fig. 2).

Discussion

The data obtained in this study concerning 15- and 30-day
readmission predictive factors in patients with HF may be
highly valuable to help healthcare professionals prioritize at-
risk patients, guide preventative efforts, and save on
healthcare-related costs.

The present study shows that with few simple clinical vari-
ables obtained during a HF admission, a good estimation of the
risk of re-admission at 15 and 30 days after discharge can be
obtained. The identification of patients at greater early readmis-
sion risk can be helpful to reduce costs and health issues, since
closer follow-up of such patients might facilitate preventive
interventions to avoid the need for readmission. On the other
hand, the identification of patients with a low readmission risk
might avoid the implementation of unnecessary assessments.

Our findings also reinforce the relevant role of NT-proBNP
monitoring during admission for predicting early re-admis-
sion, although the range of reduction that has a prognostic
impact on 30-day readmission should be probably increased.

Readmission Rates

Our study showed a 30-day readmission rate (due to CV rea-
sons) of 13.9%, consistent with that (13.4%) of a Spanish
study conducted on 2110 consecutive patients discharged after
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hospital admission for acute HF at a tertiary hospital [15•]; not
only was the time period comparable but most readmissions
(85.1%) were due to CV reasons. Two other previous Spanish
studies showed readmission rates of ~ 35% [16, 17], but no
30-day readmission data were reported and were, thus, not
comparable.

The American study conducted with data from over 1 mil-
lion hospitalized Medicare beneficiaries for HF showed a 30-
day readmission rate of 24.8%, even although readmissions
were mainly due to HF and CVreasons.[7••] On one hand, the
mortality risk due to HF has been decreasing in Spain thanks
to the implementation of evidence-based guidelines, which
have led to better patient management [4], and might have
had a positive repercussion on readmission rates. On the other
hand, and more importantly, there are profound differences in
the health care systems of Spain and the USA that might

account for our lower 30-day readmission rate. These differ-
ences reflect on the obvious larger median LOS for HF hos-
pitalization in Spain (8.5 days in the current study) than in the
USA (4 days) [18]. The longer LOS probably leads to more
decongested patients at discharge as opposed to more
congested patients when LOS is short, and it is known that
congestion is the single most important contributor to read-
mission [18]. The association between short LOS and higher
readmission rates has been previously observed. Some studies
show higher readmission rates when LOS are shorter than 3–4
days [15•, 19•], and hospitals with lower than expected mean
risk-adjusted LOS have higher readmission rates [20].

Althoughmost studies have been conducted focusing on 30-
day readmission, since that is the period not covered by
Medicare, a high percentage of those readmissions occur during
the first 15 days from discharge. The study mentioned above

Fig. 1 Cumulative incidence function for 15- and 30-day readmission
risk for (A) patients with low and high risk scores and for (B) patients
with low, intermediate, and high risk scores. (A, 15-day) Low risk 0–11
points in the risk score; High risk 12–25 points; (30-day) Low risk 0–13
points in the risk score; High risk 14–29 points. (B, 15-day) Low risk 0–6
points in the risk score; Intermediate risk 7–14 points; High risk 15–25

points; (30-day) Low risk 0–11 points in the risk score; Intermediate risk
12–15 points; High risk 16–29 points. CV, Cardiovascular; AMI, Acute
myocardial infarction; LOS, Length of Stay; NT-proBNP, N-terminal pro
B-type natriuretic peptide; HF, Heart failure; HFU, Heart failure unit;
eGFR, estimated Glomerular filtrate rate by Chronic Kidney Disease-
Epidemiology Collaboration (CKD-EPI)
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with Medicare beneficiaries showed that 61% of readmissions
during the first 30 days post-discharge occurred within the first
15 days [7••] (i.e., 15-day readmission rate 15.1%). Thus, that
very early period post-discharge was worth assessing. Our 15-
day readmission rate at 7.1% was much lower than the
American rate but similar to the 8.6% 15-day readmission rate
of the mentioned study conducted at a Spanish tertiary hospital
[15•].

Readmission Risk Factors

Previous AMI, congestive signs at discharge, long LOS, more
than 1 previous admission due to HF, and eGFR at discharge <
60 mL/min/1.73 m2 were predictors of 15-day and/or 30-day
readmission, while relevant weight loss, large NT-ProBNP
reduction, and first control after discharge at an HFU were
protective factors. These factors have been previously report-
ed as readmission risk and protective factors, respectively,
along with some others [6, 15•, 19•].

The decrease in NT-proBNP from discharge is one of the
risk factors common to 15-day and 30-day readmissions, and
it is easily quantifiable. NT-proBNP has been used as a bio-
marker for HF diagnosis and prognosis [21] and can be used to
guide treatment [22]. Notably, our results suggest that the
change in NT-proBNP levels is more predictive than the ab-
solute values of NT-proBNP at admission or discharge. This is
in accord with a previous studies by Bettencourt et al., which
showed that a decrease of 30% or more in NT-proBNP from
admission levels was a protective factor for readmission and
death, while a decrease smaller than 30% (or worse, an in-
crease) was associated to shorter time of readmission and
death [23]. It seems that week-to-week biological variability
of NT-proBNP is approximately 30% in HF patients, and thus,
only changes greater than this amount should be considered as
reflecting a significant change in the abnormal physiology
triggering NT-proBNP release [24]. Thus, the standard thera-
peutic objective in HF has been to decrease NT-proBNP by
more than 30%. However, our study shows that to protect HF
patients from 15-day readmission, the decrease should be
greater than 40% and that to increase the time of protection
to 30 days, we should aim for yet a further decrease (> 55%). It
seems that with longer LOS and more decongested patients
(suggested by the lower readmission rates), we require a great-
er reduction of the biomarker to be a readmission predictor,
and the larger the reduction, the longer time for readmission
prediction. This finding might lead to a stricter therapeutic
objective with respect to NT-proBNP decrease, especially in
men, since the NT-proBNP level seems to be a more valuable
marker in the prediction of long-term mortality and HF read-
mission in men than in women [25].

Regarding LOS, stays greater than 9 days were associated
with both, 15-day and 30-day readmission, consistent with data
from previous studies. A study showed a higher rate of 30-day

Table 2 Patients’ characteristics

N = 1831

At admission
Male 1075 (58.7%)
Ethnicity: Caucasian 1797 (98.1%)
Age (years) 72.4 ± 12.1
Chronic/de novo HF 1072 (58.5%)/759 (41.5%)
Classification by LVEF* 1420 (77.5%)
HFrEF (LVEF < 40%) 583 (31.8%)
HFmrEF (LVEF 40–49%) 227 (12.4%)
HFpEF (LVEF ≥ 50%) 610 (33.3%)

HF evolution (years) 1.0 [0.0; 4.0]
HF aetiology
Ischemic 687 (37.5%)
Valve 455 (24.8%)
Hypertensive 306 (16.7%)
Idiopathic dilated 231 (12.6%)
Hypertrophic 65 (3.5%)
Infiltrative 19 (1.0%)
Extracardiac 68 (3.7%)

Previous HF diagnosis 993 (58.4%)
Congestive signs 1559 (85.1%)
Hypertension 1424 (77.8%)
Dyslipidaemia 1016 (55.5%)
Diabetes mellitus 849 (46.4%)
Chronic renal failure 625 (34.1%)
eGFR < 30/ dialysis 111 (6.1%)
eGFR 30–59 407 (22.2%)
eGFR ≥ 60 107 (5.8%)

COPD 293 (16.0%)
OSAHS 193 (10.5%)
Stroke 191 (10.4%)
Peripheral vascular disease 213 (11.6%)
NYHA class at admission
I 37 (2.0%)
II 276 (15.1%)
III 894 (48.8%)
IV 473 (25.8%)

eGFR CKD-EPI (mL/min/1.73m2) 59.7 ± 24.9
NT-proBNP (ng/ml) 3972 [1904; 8291]
At discharge
NT-proBNP (ng/ml) 2213 [1019; 5124]
Charlson index 3.37 ± 2.61
Barthel index 89.2 ± 21.3
Pfeiffer index 0.94 ± 1.71
LOS (days) 8.5 [5.5; 12.5]
ACEIs 948 (51.8%)
ARBs 336 (18.4%)
Beta-blockers 1285 (70.2%)
MRAs 815 (44.5%)

HF, Heart Failure; LVEF, Left Vevntricular Ejection Fraction;HFrEF, HF
with reduced ejection fraction;HFmrEF, HF with midrange ejection frac-
tion; HFpEF, HF with preserved ejection fraction; eGFR, estimated
Glomerular Filtration Rate; COPD, Chronic Obstructive Pulmonary
Disease; OSAHS, Obstructive Sleep Apnoea Hypopnea Syndrome;
NYHA, New York Heart Association; NT-proBNP, N-terminal proB-type
natriuretic peptide; LOS, Length of stay; ACEIs, Angiotensin converting
enzyme inhibitors; ARBs, Angiotensin II receptor blockers; MRAs,
Mineralocorticoid receptor antagonists

*LVEF was determined echocardiographically in 1420 patients during
admission (1084) or within 6 months prior to admission (336), while in
411 patients cardiac ultrasounds were not considered necessary

Categorical variables expressed as n (%) and continuous variables
expressed as mean ± SD or median [1st quartile; 3rd quartile]
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CV readmission for long LOS starting at 9 days (9–14 days) as
compared with intermediate LOS (3–8 days) [19•]; however,
that study also showed higher readmission rates when LOSwas
short (1–2 days). Another study conducted in Spain, showed a
long LOS (8 to more than 10 days) association with 30-day
readmission and long (> 10 days), as well as short, LOS (≤ 4
days) associations with 15-day readmission (and with 7-day
readmission) [15•].We did not find thatU-shaped curve regard-
ing LOS association to readmission. However, it seems likely
that a longer LOS may be pointing towards patients with more
severe HF and/or comorbidities. This, in turn, may be related to
a higher risk of readmission.

The first follow-up after discharge by a multidisciplinary
heart failure team in a heart failure out-patient unit (HFU) was
a protective factor of 30-day readmission. In fact, strategies
that incorporate follow-up by a specialized multidisciplinary
team (either in a clinic or a non-clinic setting) and programs
that focus on enhancing patient self-care activities reduce HF
hospitalizations and all-cause hospitalizations in HF patients
[26]. In Spain, 41% of hospitals have HFUs that provide spe-
cialized care with multidisciplinary teams, including nurses,
whose main task is patient education [27]. Thus, our data
suggest that these specialized units are effective in managing
HF patients.

Risk Score Model

The risk model presented could be used in clinical practice to
predict individual risk. The C-index for the 15-day and 30-day
readmission models was modest at 65% and 65.6%, respec-
tively. However, most readmission predictive models show a
C-index of about 60–65% [10, 28, 29], and only a few reach
higher C-values [30, 31]. The model was built with a large
Spanish hospitalized HF population, making it the best model
to be applied in these patients. In addition, the model is easy to
use in the clinical practice, since a simple addition of the
scores corresponding to the predictors presented by the patient
can identify those patients at the highest risk. Thus, it would
be worthy to treat all patients identified by the model as hav-
ing high readmission risk as such. These patients could be
followed-up closer and be included into disease management
programs, which have been efficient in reducing hospital
readmissions [32]. Additionally, and in view of the overload
of the health care system in Spain, using the model might save
costs and resources, since it also identifies patients with the
lowest readmission risk, for whom an early post-discharge
visit will not be necessary.

Study Limitations

One major limitation of this study is the lack of a validation
cohort to test the validity of the risk score. However, this
limitation is mitigated by the fact that the internal validity of

the final predictive models was tested for 500 bootstrap re-
samples, using the “pec” package byGerds in the R Project for
Statistical Computing. It should also be noted that the conclu-
sions from this paper can only be applied to Caucasian
populations.

Conclusions

Several predictors have been identified to determine the risk of
HF patients to be readmitted at the hospital within the first 15
or 30 days after discharge, and a score has been developed to
guide preventative efforts. Thus, the follow-up after discharge
of patients at greater risk could be maximized, and the follow-
up of those at lower risk could be adjusted.

The current study reinforces the relevant role of monitoring
the NT-proBNP decrease during admission for predicting ear-
ly readmission; however, our findings suggest that the range
of reduction that has a prognostic impact on 30-day readmis-
sion should be reviewed and increased to > 55%.
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