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Background-—B-type natriuretic peptide (BNP) is a marker for heart failure (HF) severity, but its association with hospital
readmission is not well defined.

Methods and Results-—We identified all hospital discharges (n=109 875) with a primary diagnosis of HF in the Veterans Affairs
Health Care System from 2006 to 2009. We examined the association between admission (n=53 585), discharge (n=24 326), and
change in BNP (n=7187) and 30-day readmission for HF or other causes. Thirty-day HF readmission was associated with elevated
admission BNP, elevated discharge BNP, and smaller percent change in BNP from admission to discharge. Patients with a
discharge BNP ≥1000 ng/L had an unadjusted 30-day HF readmission rate over 3 times as high as patients whose discharge BNP
was ≤200 ng/L (15% vs. 4.1%). BNP improved discrimination and risk classification for 30-day HF readmission when added to a
base clinical model, with discharge BNP having the greatest effect (C-statistic, 0.639 to 0.664 [P<0.0001]; net reclassification
improvement, 9% [P<0.0001]). In contrast, 30-day readmission for non-HF causes was not associated with BNP levels during index
HF hospitalization.

Conclusions-—In this study of over 50 000 veterans hospitalized with a primary diagnosis of HF, BNP levels measured during
hospitalization were associated with 30-day HF readmission, but not readmissions for other causes. These data may help guide
future study aimed at identifying the optimal timing for hospital discharge and help allocate high-intensity, HF-specific transitional
care interventions to the patients most likely to benefit. ( J Am Heart Assoc. 2014;3:e000806 doi: 10.1161/JAHA.114.000806)
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I n the United States, patients hospitalized with a primary
diagnosis of heart failure (HF) have a 30-day all-cause

readmission rate of 12% to 27%,1–4 resulting in significant
cost to the healthcare system and diminished quality of life.
Unfortunately, efforts at predicting readmission among
patients hospitalized for HF have produced heterogeneous
results and generally have not been as successful as those
aimed at predicting mortality.1,2,5–7 Novel methods for charac-
terizing HF patients’ risk of hospital readmission are necessary
to improve the care of this vulnerable patient population.

Natriuretic peptides, such as B-type natriuretic peptide
(BNP), are released from cardiomyocytes in response to
pressure or volume-overloaded states and are a marker of HF
severity.8 The use of natriuretic peptides in the diagnosis of
acutely decompensated HF is well established.9–11 Natriuretic
peptides have also been shown to predict both mortality
and readmission in a variety of settings12–27; however, the
majority of these studies were small, single center, and did
not evaluate hospital readmission separate from mortality.
Therefore, the aim of the current study was to examine the
association between admission, discharge, and percent
change in BNP levels from admission to discharge with 30-
day hospital readmission in a large, national cohort of patients
within the Veterans Affairs (VA) Health Care System.

Methods

Patients and BNP Measurements
Using deidentified data in the national VA Health Care System
database, we identified all patients discharged from a VA
hospital with a primary diagnosis of HF between 2006 and
2009. According to institutional policy, the current study did
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not require institutional review board approval. Patients were
considered to have a comorbid illness (ie, diabetes, hyper-
tension [HTN], coronary artery disease [CAD], stroke and
chronic obstructive pulmonary disease [COPD]) if they had
been treated for the condition in the 2 years preceding the
index admission. Baseline laboratory values (sodium, creati-
nine, and hemoglobin) were defined as the value within the
preceding 6 months that was closest to the day of admission.
Patients who died within 30 days of admission were excluded
from all readmission analyses.

We examined 3 different strategies for assessing BNP:
admission levels; discharge levels; and the percent change in
BNP levels from admission to discharge. Admission BNP was
defined as any BNP value measured on or within 3 days
before admission. Discharge BNP was defined as any BNP
value measured on or within the 2 days before discharge
during a hospital stay lasting >2 days. When multiple BNP
measurements met criteria for either admission or discharge
BNP, the average was taken. Percent change in BNP from
admission to discharge was limited to hospital stays that were
longer than 2 days and during which both an admission and
discharge BNP were measured. Given the infrequent use of
NT-proBNP in the VA population, we limited our analyses to
BNP testing.

Outcome
The main outcomes for this study were 30-day all-cause
readmission, 30-day HF readmission, and 30-day readmission
for other causes. We were particularly interested in the
differential impact of BNP on HF and non-HF readmission.
Readmission data were limited to hospitalizations paid for by
the VA (includes some non-VA hospitalizations). Secondary
outcomes included inpatient and 30-day all-cause mortality.
Thirty-day outcomes were available for 98.4% of patients
(n=108 079 of a total of 109 875). For mortality analyses, we
included only the first hospitalization for patients admitted
multiple times. The primary analysis of the association
between BNP and readmission used unique hospitalizations
as the unit of analysis. In sensitivity analyses, we included
only the first admission per patient.

Statistics
Patient characteristics are reported as mean�SD. Differences
in patient characteristics between those who did and did not
have a BNP measured were assessed using the Student t test.
The unadjusted association between index admission BNP
levels (admission BNP, discharge BNP, and percent change in
BNP from admission to discharge) and outcomes (30-day all-
cause readmission, 30-day HF readmission, 30-day readmis-
sion for other causes, and inpatient and 30-day mortality)

were assessed using the chi-square test. Logistic regression
models were created for each BNP measurement strategy to
assess the association of BNP with 30-day HF readmission
after adjustment for demographics (age, black race, and
gender), year hospitalized, history of diabetes, HTN, CAD,
COPD, stroke, and serum sodium, creatinine, and hemoglobin
(base clinical model). In sensitivity analyses, we adjusted for
clustering of admissions by patient and facility using gener-
alized estimating equations.

We evaluated discrimination and net reclassification for
each BNP strategy utilizing the subset of patients with both
admission and discharge BNP data available. Results of
logistic regression with and without BNP values were
compared to determine the impact of BNP on the area under
the receiver operating characteristic curve and the net
reclassification improvement (NRI). To determine NRI, we
created the following classifications for 30-day all-cause, HF,
and non-HF readmission rates: very low (all cause <10%, HF
<4%, and non-HF <5%), low (all cause 10% to 19%, HF 4% to
7%, and non-HF 5% to 9%), moderate (all cause 20% to 29%, HF
8% to 11%, and non-HF 10% to 14%), and high (all cause ≥30%,
HF specific ≥12%, and non-HF ≥15%). We then analyzed the
net number of patients correctly reclassified to a higher or
lower risk category when admission, discharge, or change in
BNP was added to the base clinical model and, from that,
calculated the NRI.28

For multivariate analyses, we created a separate category
of missing (indicator variable) for those categorical variables
with missing data. For example, history of diabetes was
coded as either present, absent, or missing. Missing
continuous variables were imputed using the mean value.
There were no missing values for age, sex, and year
hospitalized. History of diabetes, stroke, HF, COPD, HTN,
and CAD was missing in 5.8% of the hospitalizations studied.
Race was missing in 8.5% of hospitalizations, and creatinine,
hemoglobin, and sodium were missing in 14%, 13%, and 8.7%
of hospitalizations, respectively. A P value <0.05 was
considered statistically significant. All analyses were per-
formed using SAS statistical software (version 9.0; SAS
Institute Inc., Cary, NC).

Results
Between 2006 and 2009, there were 109 875 admissions
with a principle diagnosis of HF documented among 67 094
patients across 125 VA hospitals. A measurement of natri-
uretic peptide was obtained in over half of admissions, and
the majority of levels were BNP (n=55 759; 51%), rather than
NT-proBNP (n=4137; 3.7%). There were no clinically relevant
differences in baseline clinical characteristics (Table 1) or 30-
day readmission outcomes (data not shown) among patients
with and without BNP testing during their hospitalization.
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BNP Level and Readmission
Admission BNP was measured in 53 585 patients (49%), and
discharge BNP was measured in 24 326 (22%). A minority of
patients (n=7187; 6.5%) had both an admission and discharge
BNP measured. Figure 1 shows the distribution of admission
BNP values, discharge BNP values, and the percent change in
BNP from admission to discharge. Notably, 43% of patients
with a discharge BNP had a value ≥1000 ng/L. Mean BNP
levels did not differ significantly between those with only an
admission BNP or only a discharge BNP measured and those
who had both values measured (data not shown).

Admission, discharge, and percent change in BNP were all
correlated with 30-day HF readmission and 30-day all-cause
readmission (Figure 2). The risk of 30-day HF readmission
increased in a linear fashion as both admission and discharge
BNP rose from 200 to 1000 ng/L and was over 3 times
higher in patients whose discharge BNP was ≥1000 ng/L
versus BNP <200 ng/L.

Adjusted Associations and Incremental
Discrimination
The association between each BNP measurement strategy
and 30-day HF readmission persisted after controlling for
variables in the base clinical model (Figure 3). Odds ratios
(ORs) for the other variables included in these models are
shown in Table 2. Because of the significant difference in
cohort sizes for admission, discharge, and change in BNP, we

compared the discrimination and NRI for each measurement
strategy in the 7187 patients with both admission and
discharge BNP available (Table 3). Of the 3 BNP measurement
strategies, discharge BNP conferred the greatest increase in
discrimination and net reclassification. When the full cohort
for discharge BNP (n=24 326) was analyzed, discharge BNP
once again improved both discrimination and net reclassifi-
cation for 30-day HF readmission and 30-day all-cause
readmission when added to the base clinical model (C-
statistic from 0.645 to 0.672 [P<0.0001] and 0.621 to 0.628
[P<0.0001], respectively; NRI 10.6% [P<0.0001] and 3.7%
[P<0.0001], respectively). Accordingly, when the full cohort
for admission BNP (n=53 585) was included, the C-statistic
and NRI also increased for 30-day HF and all-cause readmis-
sion (C-statistic from 0.643 to 0.653 [P<0.0001] and 0.616 to
0.619 [P<0.0001], respectively; NRI 5% [P<0.001] and 1%
[P=0.004], respectively).

In contrast to readmission for HF, readmission for other
causes was not associated with admission, discharge, or
percent change in BNP (Figure 2), even after adjustment for
the base clinical model (Table 3). There was no appreciable
change in C-statistic or NRI for 30-day readmissions for
causes other than HF when the full cohorts for either
discharge or admission BNP were used (data not shown).

Sensitivity Analyses
When we included only the first admission per patient, the
overall admission rate was lower, but the association with

Table 1. Patient Characteristics

Baseline Characteristic

All Patients With
BNP Measured
(N=55 759)

Admission BNP
(N=53 585)

Discharge BNP
(N=24 326)

Admission and
Discharge
BNP; LOS>2 days
(N=7187)

Natriuretic
Peptide
Not Measured
(N=54 116)

Age, y (mean�SD) 71�12 71�12 71�12 71�12 69�12

Male, N (%) 54 789 (98) 52 659 (98) 23 928 (98) 7075 (98) 53 074 (98)

Black, N (%) 12 591 (24) 12 370 (25) 5621 (25) 1577 (23) 14 453 (30)

Coronary artery disease, N (%) 44 666 (83) 42 858 (83) 19 571 (83) 5790 (83) 40 897 (83)

Hypertension, N (%) 51 262 (95) 49 217 (95) 22 367 (95) 6591 (95) 46 676 (94)

Diabetes, N (%) 36 981 (68) 35 355 (68) 15 748 (67) 4830 (70) 32 991 (67)

Cerebrovascular disease, N (%) 25 954 (48) 24 802 (48) 10 821 (46) 3420 (49) 22 376 (45)

Chronic obstructive pulmonary disease, N (%) 38 966 (72) 37 223 (72) 16 609 (71) 5133 (74) 34 614 (70)

Sodium, mmol/L (mean�SD) 138�4.1 138�4.1 138�4.0 138�4.3 138�4.0

Creatinine, lmol/L (mg/dL) (mean�SD) 155.6�114.9
(1.76�1.3)

155.6�114.9
(1.76�1.3)

152.1�114.9
(1.72 � 1.3)

156.5�97.2
(1.77�1.1)

160.0�141.4
(1.81 � 1.6)

Hemoglobin, g/L (g/dL) (mean�SD) 119�20
(11.9�2.0)

119�20
(11.9�2.0)

120�20
(12.0�2.0)

119�20
(11.9�2.0)

120�21
(12.0�2.1)

BNP indicates B-type natriuretic peptide. Denominator for race is the following: any BNP 52 452, admission 50 342, discharge 22 933, both 6787, and no BNP 48 074. Denominator for
comorbidities is the following: any BNP 53 955, admission 51 806, discharge 23 524, both 6944, and no BNP 49 482. Sample size for lab data for any BNP 54 073, admission 51 988,
discharge 24 966, both 7376, and no BNP 40 396. LOS indicates lenght of stay.
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BNP was not substantially different. In analyses that con-
trolled for clustering of admissions by patient or within
hospitals, the confidence intervals (CIs) widened, but the

A

B

C

Figure 1. Distribution of (A) admission BNP (N=53 585), (B) dis-
charge BNP (N=24 326), and (C) percent change in BNP (N=7187)
from admission to discharge. BNP indicates B-type natriuretic
peptide.

A

B

C

Figure 2. A, Percentage of patients in each admission BNP
category who met the following outcomes: 30-day all-cause, heart
failure (HF), and non-HF readmission. P<0.0001 for unadjusted
30-day all-cause and HF readmission rates; P=0.0495 for
unadjusted 30-day readmission for other causes; BNP, B-type
natriuretic peptide; N=53 585. B, Percentage of patients in each
discharge BNP category who met the following outcomes: 30-day
all-cause, HF, and non-HF readmission. P<0.0001 for unadjusted
30-day all-cause and HF-specific readmission rates; P=0.7265 for
unadjusted 30-day readmission for other causes; BNP, B-type
natriuretic peptide; N=24 326. C, Percentage of patients in each
change in BNP category who met the following outcomes: 30-day
all-cause, HF, and non-HF readmission. P=0.0002 for unadjusted
30-day all-cause readmission; P<0.0001 for unadjusted 30-day
HF readmission; P=0.0879 for unadjusted 30-day readmissions
for other causes; BNP, B-type natriuretic peptide; N=7187.
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overall effect of BNP on predicting readmission remained
highly significant. For example, the OR for 30-day HF
readmission with a discharge BNP of 1000 to 4999 ng/L
versus 0 to 49 ng/L, was 2.69 (95% CI, 1.96 to 3.72;
Figure 3B). With controls for clustering of admissions within
patients or hospitals, the 95% CI increased to 1.92 to 3.78
and 1.51 to 4.79, respectively.

Mortality
A total of 1846 (2.8%) patients died during hospitalization,
and 3185 (4.8%) died within 30 days after admission. Higher
BNP levels at admission and preceding discharge were
associated with higher mortality rates. Thirty-day mortality
was 2.7% if discharge BNP was <200 ng/L and 8.8% if the
discharge BNP was >5000 ng/L. After adjustment for the
base clinical model, higher admission BNP levels remained
significantly associated with higher inpatient mortality
(P<0.0001). Similarly, higher discharge BNP levels were
associated with greater 30-day mortality (P<0.0001). Admis-
sion, discharge, and change in BNP all added incremental
value to the base clinical model in predicting all-cause
mortality (C-statistic from 0.711 to 0.717 [P=0.08], 0.735
[P=0.0005], and 0.752 [P<0.0001], respectively; NRI 3.7%
[P=0.047], 10.6% [P=0.002], and 19.3% [P<0.0001]) in the
7187 patients who had both admission and discharge BNP
available. These results did not change appreciably when the
full cohort for admission or discharge BNP were used (C-
statistic from 0.694 to 0.706 [P<0.0001] and 0.704 to 0.721
[P<0.0001], respectively; NRI 6.4% [P<0.0001] and 6.9%
[P>0.0001]).

Discussion
This large, population-based study of patients hospitalized
with a primary diagnosis of HF demonstrated that admission,
discharge, and percent change in BNP levels from admission
to discharge were all associated with 30-day HF readmission,
but not with 30-day readmission for other causes. This
association persisted after adjustment for potential confound-
ers. All 3 BNP measurement strategies provided incremental
improvement in discrimination and net reclassification when
added to usual predictor variables, with discharge BNP having
the largest effect size. Patients’ whose admission or discharge
BNP was ≥1000 ng/L were 2 to 3 times more likely to be
readmitted for HF in 30 days, compared to those with
admission or discharge BNP levels <200 ng/L. This effect
was most notable for discharge BNP. Finally, both admission
and discharge BNP were associated with inpatient and 30-day
mortality, with higher BNP levels conferring a greater risk of
death.

A

B

C

Figure 3. A, Forest plot of admission BNP categories (N=53 585;
using the 0 to 49 category as a reference) and 30-day heart failure
(HF) readmission. B, Forest plot of discharge BNP categories
(N=24 326; using the 0 to 49 category as a reference) and 30-day
HF readmission. C, Forest plot of percent change in BNP from
admission to discharge categories (N=7187; using the ≥70%
category as a reference) and 30-day HF readmission; BNP, B-type
natriuretic peptide; BNP effect is adjusted for the base clinical
model (demographics [age, black race, and gender], year hospital-
ized, history of diabetes, hypertension, coronary artery disease,
chronic obstructive pulmonary disease, stroke, and serum sodium,
creatinine, and hemoglobin).
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Risk-Stratifying Patients for 30-Day HF
Readmission
Our data may help clinicians utilize BNP when determining
whether a patient hospitalized for HF is ready for discharge.
BNP is a strong marker of HF severity and is correlated with
other measures of elevated left ventricular filling pressures,
such as pulmonary capillary wedge pressure29 and tissue
Doppler recordings.30 Although several studies have reported
results consistent with our findings, most were small or used a
combined primary endpoint of either death and HF readmis-
sion,13,15–17,19,20,22,23,27,31,32 or death and all-cause readmis-
sion.12,14,18,21,26 In contrast, our study included over 50 000
patients and was thus powered to examine each outcome
separately. In the present study, patients with a discharge
BNP ≥1000 ng/L had a 30-day HF readmission rate of 15%,
compared to only 4.1% for those whose discharge BNP was
<200 ng/L. Although admission BNP and percent change in
BNP from admission to discharge were also associated with
30-day HF readmission, discharge BNP has several advanta-
ges. Not surprisingly, discharge BNP had the largest effect size
when examining the association of BNP with 30-day HF
readmission. Although our data indicate that admission BNP is
measured in twice as many patients as discharge BNP, a BNP
obtained at the time patients are deemed ready to leave the
hospital may aid in discharge planning and will provide the

most accurate prognostic information. For example, a dis-
charge BNP ≥1000 ng/L may cause clinicians to reconsider
the timing of hospital discharge and/or arrange for earlier,
more intensive outpatient follow-up. Discharge BNP values
<1000 ng/L, especially if decreased significantly from admis-
sion, may reinforce clinicians’ impression when patients are
otherwise deemed ready for discharge, with progressively
lower values providing more reassurance. If widely imple-
mented, this strategy may significantly reduce HF readmis-
sions, because over 10 000 veterans were discharged with a
BNP ≥1000 ng/L from 2006 to 2009.

The relation between BNP level and mortality is well
documented in the literature.24,26,33–35 Consistent with pre-
vious studies, our data show a strong correlation between
higher BNP values (admission and discharge) and smaller
percent decreases in BNP from admission to discharge and
30-day mortality. The similarity between our mortality findings
and those previously reported in the literature suggests that
our findings regarding readmission and BNP may also be
applicable to populations beyond the VA Health Care System.

HF Readmissions and Hospital Quality Metrics
We chose the primary endpoints of 30-day all-cause–, HF-,
and non-HF-related readmission for several reasons. First, 30-
day all-cause readmission rate after a hospitalization for HF is

Table 2. Odds Ratios for Basic Clinical and Demographic Variables Included in the Adjusted Logistic Regression Analyses for
Admission, Discharge, and Change in BNP and 30-Day Heart Failure Readmission

Admission BNP
Odds Ratio (95% CI)

Discharge BNP
Odds Ratio (95% CI)

Change in BNP
Odds Ratio (95% CI)

Age 0.987 (0.985 to 0.990) 0.988 (0.985 to 0.992) 0.988 (0.982 to 0.995)

Female 0.652 (0.501 to 0.847) 0.681 (0.460 to 1.009) 0.621 (0.298 to 1.295)

Race (nonblack vs. missing) 1.264 (1.033 to 1.547) 1.026 (0.764 to 1.379) 0.986 (0.567 to 1.715)

Race (black vs. missing) 1.646 (1.339 to 2.024) 1.431 (1.059 to 1.934) 1.451 (0.825 to 2.554)

Year hospitalized (2006 vs. 2009) 1.018 (0.935 to 1.109) 0.958 (0.843 to 1.090) 0.981 (0.767 to 1.253)

Year hospitalized (2007 vs. 2009) 1.006 (0.928 to 1.091) 0.923 (0.819 to 1.040) 1.118 (0.903 to 1.385)

Year hospitalized (2008 vs. 2009) 0.982 (0.909 to 1.062) 0.980 (0.875 to 1.097) 1.055 (0.859 to 1.295)

No history of diabetes 0.814 (0.760 to 0.872) 0.831 (0.752 to 0.917) 0.874 (0.726 to 1.052)

No history of hypertension 0.922 (0.786 to 1.081) 0.855 (0.674 to 1.085) 0.905 (0.594 to 1.381)

No history of chronic obstructive
pulmonary disease

0.611 (0.566 to 0.660) 0.617 (0.553 to 0.689) 0.603 (0.489 to 0.744)

No history of coronary artery disease 0.601 (0.544 to 0.663) 0.688 (0.597 to 0.794) 0.669 (0.515 to 0.869)

No history of stroke 0.847 (0.795 to 0.902) 0.841 (0.766 to 0.922) 0.808 (0.683 to 0.955)

Sodium 0.959 (0.952 to 0.965) 0.950 (0.941 to 0.960) 0.959 (0.943 to 0.976)

Creatinine 1.015 (0.995 to 1.035) 1.006 (0.976 to 1.036) 1.051 (0.984 to 1.123)

Hemoglobin 0.924 (0.910 to 0.939) 0.922 (0.901 to 0.944) 0.938 (0.900 to 0.978)

BNP indicates B-type natriuretic peptide; CI, confidence interval.
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a widely used, publicly reported metric designed to judge the
effectiveness of inpatient HF care provided by any Medicare-
certified hospital (http://www.hospitalcompare.hhs.gov).
Second, it is well known that HF hospitalizations account
for a significant proportion of health care expenditures in the
United States, costing an estimated $20 billion annually.36

Third, Medicare is penalizing hospitals with high readmission
rates and is moving toward bundled episode payments as a
method of decreasing health care costs.37,38 Despite these
pressures, efforts to identify predictors of readmission in the
HF population, such as patient demographics, comorbidities,
hemodynamics, or laboratory values, have only been moder-
ately successful.1,2,5–7 This is likely because the causes for
hospital readmission in HF patients are heterogeneous,
making them difficult to characterize and prevent. Our data
indicate that BNP may aid in not only predicting readmission,
but also in predicting certain types of readmission. Thus, high
BNP levels during index admission have the potential to
identify patients who may be particularly responsive to
tailored therapy, such as delayed discharge (eg, ongoing
intravenous diuresis) or high-intensity transitional care mea-
sures that specifically target HF pathology (eg, telemonitoring
of weight changes).

Limitations
Although this is a large, national study, it has several
limitations that should be taken into account when interpret-

ing the results. First, our population was mostly male, which
limits the application of our findings to women. Additionally,
we did not have measurements of height and weight, which
may have improved the predictive value of BNP given its
inverse association with adiposity.39 Lack of echocardiogra-
phy data precluded discrimination between HF patients with
preserved ejection fraction and those with reduced ejection
fraction; however, recent data suggest that BNP is associated
with mortality and hospitalization even in patients with
preserved ejection fraction.40 Discharge medications and a
measure of functional status were also not available; there-
fore, we could not adjust for evidence-based medical therapy
use or NYHA functional class. Similarly, we could not adjust
for HF etiology because angiography data were not available.
Our data were limited to rehospitalizations paid for by the VA
Health Care System; although this includes some non-VA
hospitalizations, the true all-cause readmission rate is likely
higher than reported. Finally, a relatively small proportion of
patients had both an admission and discharge BNP measured
during a hospital stay of greater than 2 days, which limited
the analysis of percent change in BNP from admission to
discharge.

Conclusion
In this study of over 50 000 veterans hospitalized with a
primary diagnosis of HF, BNP levels measured during
hospitalization were associated with 30-day HF readmission,

Table 3. Discrimination and Net Reclassification for Readmission Models Using the 7187 Patients With Both Admission and
Discharge BNP

C-Statistic P Value
Net Reclassification
Improvement (NRI) (%) P Value

30-day heart failure readmission

Base clinical model 0.639 Reference Reference

Base clinical model+discharge BNP 0.664 <0.0001 9.0 <0.0001

Base clinical model+admission BNP 0.649 0.14 2.7 0.07

Base clinical model+change in BNP 0.662 <0.0001 7.9 <0.0001

30-day all-cause readmission

Base clinical model 0.625 Reference Reference

Base clinical model+discharge BNP 0.634 0.002 5.4 <0.0001

Base clinical model+admission BNP 0.628 0.07 3.4 0.004

Base clinical model+change in BNP 0.631 0.03 4.3 0.0003

30-day readmission for other causes

Base clinical model 0.596 Reference Reference

Base clinical model+discharge BNP 0.601 0.23 2.6 0.15

Base clinical model+admission BNP 0.600 0.13 1.0 0.17

Base clinical model+change in BNP 0.603 0.14 2.6 0.13

BNP indicates B-type natriuretic peptide.
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but not readmission for other causes. Specifically, patients
with a discharge BNP ≥1000 ng/L had an unadjusted 30-day
HF-specific readmission rate over 3 times as high as patients’
whose discharge BNP was ≤200 ng/L (15% vs. 4.1%,
respectively). These data may help clinicians identify patients
at risk for HF-specific readmission, allowing disease manage-
ment and transitional care interventions to be targeted to the
highest risk population.
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