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N-terminal Pro-brain Natriuretic Peptide as a
Prognostic Predictor in Critical Care Patients
with Acute Cardiogenic Pulmonary Edema
Chun-Pin Chuang,1 Huey-Ming Lo,2,3 Chang-Yu Wu,1 Yuh-Shiun Jong1 and Feng-Ming Ho1,4

Background: This study evaluated plasma N-terminal pro-brain natriuretic peptide (NT-proBNP) as a potential
prognostic predictor in critical care patients with acute cardiogenic pulmonary edema within 24 hours after admission.
Methods: Fifty patients with acute cardiogenic pulmonary edema admitted to our intensive care unit (ICU) were
enrolled. They were divided into two groups: a nonsystolic heart failure (NS-CHF) group with preserved left
ventricular ejection fraction (LVEF ³ 50%, n = 24) and a systolic heart failure (S-CHF) group with reduced LVEF (<
50%, n = 26). Plasma NT-proBNP levels and LVEF by bedside echocardiography were measured within 24 hours of
admission. Combined adverse cardiac events (death or heart failure) and all-cause mortality were monitored.
Results: The levels of plasma NT-proBNP in NS-CHF and S-CHF groups were 6055.7 ± 5039.5 pg/mL and 20343.8 ±
11968.4 pg/mL, respectively (p < 0.001). Patients with lower body mass index (BMI), anemia, and impaired renal function
were more frequently found in the high plasma NT-proBNP group (NT-proBNP levels ³ 9215 pg/mL). During the
follow-up period, the group of patients with higher plasma NT-proBNP levels (³ 9215 pg/mL) had more adverse cardiac
events (hazard ratio 4.967, p = 0.011) and a higher mortality rate (hazard ratio 58.94, p = 0.004). The plasma NT-proBNP
level was the only significant independent predictor of combined adverse cardiac events and all-cause mortality. The use of
angiotensin converting enzyme inhibitor or angiotensin II receptor blocker (ACEI/ ARB) and beta-blocker was also
associated with a lower hazard ratio of all-cause mortality (0.030 and 0.064 respectively, p = 0.002 and 0.046).
Conclusions: In critical care patients with acute cardiogenic pulmonary edema, plasma NT-proBNP level within 24
hours after admission is an independent predictor of combined adverse cardiac events and all-cause mortality. The
use of ACEI/ARB and beta-blocker also predicts a lower rate of all-cause mortality in these patients.
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INTRODUCTION

rious manifestation of congestive heart failure (CHF).
Some patients with acute cardiogenic pulmonary edema
present with preserved left ventricular ejection fraction
(LVEF).1,2 Compared with systolic heart failure patients
with a reduced LVEF (< 50%), patients with acute
cardiogenic pulmonary edema tend to be older, more frequently women, and to have a history of hypertension or
ischemic heart disease. 3 CHF patients with preserved
LVEF (³ 50% within 72 hours) can be diagnosed as having diastolic heart failure. 4 Until now, the consensus
about treatment and prognosis of patients with diastolic
heart failure is not clearly defined.
Brain natriuretic peptide (BNP) is a hormone re-

Acute cardiogenic pulmonary edema is the most se-
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group with reduced LVEF (LVEF < 50%, n = 26). The
study was approved by the Institutional Review Committee on Human Research at Tao-Yuan General Hospital.

leased primarily from the cardiac ventricle in response to
myocyte stretch.5 It is synthesized as an inactive prohormone which is then split into BNP (the active hormone)
and an inactive N-terminal fragment (NT-proBNP).6 Circulating levels of BNP and NT-proBNP are elevated in
patients with regional or global impairment of left ventricular systolic or diastolic function because of increased
left ventricular wall stress, as well as neurohormonal
modulation.7,8 The level of BNP increases markedly as
pulmonary capillary wedge pressure increases,9,10 even
in the absence of reduced LVEF.11 Several reports have
demonstrated that plasma levels of BNP or NT-proBNP
could be used to establish or exclude a diagnosis of CHF
in patients with acute dyspnea.12,13 The prognostic importance of BNP and NT-proBNP levels has been studied
extensively in patients with heart failure,14-17 acute coronary syndrome,18 stable coronary heart disease,19 as well
as in acutely ill patients with suspected heart disease.20
The aim of this study was to determine whether plasma
NT-proBNP level could be used as a prognostic predictor for patients with acute cardiogenic pulmonary edema
with preserved LVEF or reduced LVEF within 24 hours
after admission to an intensive care unit (ICU).

Measurement of left ventricular function and
NT-proBNP level
LVEF was measured using Simpson’s method with a
Hewlett Packard machine (Andover, Mass, USA). Blood
samples were collected at inclusion and immediately
centrifuged. Plasma was stored at -70 °C until analyzed.
Plasma NT-proBNP level was analyzed using the Elecsys analyzer (Roche Diagnostics, Mannheim, Germany).
The intra-assay coefficient of variation (CV) was 0.83.0%, and total CV was 2.2-5.5%.
Treatments
All patients were treated appropriately with intravenous diuretics and vasodilators or inotropic agents during ICU hospitalization. After discharge, the patients
were treated conservatively with individualized maximal
doses of angiotensin-converting enzyme inhibitor or angiotensin receptor blocker (AECI/ARB), and with or
without beta-blocker therapy. None of the patients received heart transplantation or cardiac resynchronization
(CRT) therapy in the follow-up period (median, 230
days).

METHODS
Study patients
Seventy-five patients admitted to the Tao-Yuan General Hospital ICU because of acute cardiogenic pulmonary edema between October 1, 2002 and July 15, 2004
were studied. All of the patients had severe symptoms
and signs of CHF with acute cardiogenic pulmonary
edema, such as marked jugular vein engorgement, severe
wheezing and pulmonary rales, cardiomegaly, and acute
pulmonary edema with or without pleural effusion diagnosed by chest X-ray. Twenty-five of the 75 patients
were excluded from the study because of one or more of
the following: concomitant severe sepsis, severe acute
renal failure requiring hemodialysis, and acute myocardial infarction (MI) with cardiogenic shock. All patients
underwent ultrasound echocardiography and blood sampling for plasma NT-proBNP within 24 hours after admission. Finally, 50 patients were enrolled in this study and
were divided into two groups: an NS-CHF group with
preserved LVEF (LVEF ³ 50%, n = 24) and an S-CHF

Adverse cardiac events, mortality, and other
measurements
All patients were followed during hospital visits and
through follow-up telephone conversations. Patients were
monitored regularly for the occurrence of all-cause
mortality and combined adverse cardiac events. The combined adverse cardiac events that were analyzed were
defined as combined all-cause mortality or re-hospitalization due to worsening heart failure. During the
230-day median follow-up period, the treating cardiologists were blinded to the patients’ plasma NT-proBNP
levels.
Statistical Analysis
Results were expressed as mean ± standard deviation
of the mean for the raw values. Comparisons of group
means were made using Student’s t-test, Mann-Whitney
U-test, Fisher’s exact test, or chi-square test, as appropriate. Kaplan-Meier curves were constructed to examine
21
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were designated S-CHF. The S-CHF group had a higher
incidence of coronary artery disease and a lower body
mass index (BMI). There were no significant differences
between the groups with respect to age, sex, past history
of diabetes, hypertension, smoking, mean arterial pressure, the use of medications, and most of the laboratory
values including hemoglobin, uric acid, creatinine,
troponin I.

time to combined adverse events and mortality in study
patients divided on the basis of LVEF and median plasma levels of NT-proBNP. A multivariate Cox proportional hazards regression analysis was performed to
identify independent predictors of combined adverse
events and all-cause mortality. A two-sided p-value of
less than 0.05 was considered to be an indicator of statistical significance.

Echocardiography and NT-proBNP
The echocardiography results and plasma NT-proBNP levels are shown in Table 2. The NS-CHF group
had thicker interventricular septums (IVS), thicker left
ventricular posterior walls (LVPW), and greater increases in mitral inflow deceleration time (DT). The
S-CHF group had larger left ventricle end-systolic dimensions (LVESD) and left ventricle end-diastolic
dimensions (LVEDD).
The concentrations of plasma NT-proBNP were
markedly higher in the S-CHF group than in the NSCHF group (20,343.8 ± 11,968.4 pg/mL vs. 6055.7 ±
5039.5 pg/mL, p < 0.001).

RESULTS
Patients characteristics
The baseline characteristics of the selected 50 patients with acute cardiogenic pulmonary edema are shown
in Table 1. There were more women (32) than men (18).
All patients fulfilled the Framingham criteria for heart
failure and presented with acute cardiogenic pulmonary
edema (cardiomegaly with acute pulmonary edema diagnosed by chest X-ray). Patient data were separated into
groups based on the LVEF; cases having LVEF ³ 50%
were designated NS-CHF and those having LVEF < 50%
Table 1. Baseline characteristics of the study patients

Age, years
Sex, male/female
BMI, kg/m2
Diabetes, %
Hypertension, %
Coronary artery disease, %
Cardiomyopathy, %
Valvular heart disease, %
Smoking, %
Medications
Beta-blocker, %
ACEI/ARB, %
Aldactone, %
Digoxin, %
Diuretic, %
Inotropic agents, %
Mean arterial pressure, mmHg
Hemoglobin, g/dL
Uric acid, mg/dL
Creatinine, mg/dL
Troponin I, ng/mL

NS-CHF (n = 24)

S-CHF (n = 26)

p-value

70 ± 13
7/17
24.2 ± 6.0
38
58
29
00
13
17

76 ± 12
11/15
21.0 ± 4.0
50
54
58
07
11
21

0.113
0.333
00.034*
0.246
0.963
00.042*
0.086
0.917
0.382

29
75
04
17
96
58
101 ± 21
11.4 ± 3.0
08.2 ± 3.5
01.5 ± 1.0
008.4 ± 15.7

15
77
23
23
1000
50
95 ± 22
10.7 ± 2.40
9.5 ± 4.1
1.6 ± 0.8
3.8 ± 5.7

0.240
0.873
0.054
0.571
0.293
0.554
0.358
0.308
0.263
0.566
0.201

NS-CHF: nonsystolic heart failure; S-CHF: systolic heart failure; BMI: body mass index; ACEI/ARB: angiotensin-converting
enzyme inhibitor or angiotensin II receptor blocker.
Acta Cardiol Sin 2007;23:20-8
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Table 2. Echocardiography results, and NT-proBNP plasma levels for NS=CHF and S-CHF groups

Echocardiography
LVEF, %
IVS, mm
LVPW, mm
LVESD, mm
LVEDD, mm
LA, mm
Mitral E/A
Mitral DT, msec
NT-proBNP, pg/mL

NS-CHF (n = 24)

S-CHF (n = 26)

p-value

062.4 ± 34.1

34.1 ± 7.8
09.8 ± 1.7
10.0 ± 1.9
44.2 ± 7.9
54.4 ± 7.8
39.0 ± 6.7
00.95 ± 0.34
156.2 ± 41.1
020343.8 ± 11968.4

p < 0.001*
0.006*
0.003*
p < 0.001*
0.002*
0.7860
0.6410
0.001*
p < 0.001*

11.7 ± 2.6
12.0 ± 2.6
29.8 ± 9.2
46.2 ± 9.8
39.5 ± 6.2
01.04 ± 0.63
206.3 ± 62.4
06055.7 ± 5039.5

NS-CHF: nonsystolic heart failure; S-CHF: systolic heart failure; LVEF: left ventricle ejection fraction; IVS: interventricular septum;
LVPW: left ventricle posterior wall; LVESD: left ventricle end-systolic dimension; LVEDD: left ventricle end-diastolic dimension;
LA: left atrium dimension; E/A: ratio of peak early (E) and peak late (A) velocities; DT: deceleration time; NT-proBNP: N-terminal
pro-brain natriuretic peptide.

Comparison between groups with different
plasma NT-proBNP levels
For further analyses, two groups were defined according to plasma NT-proBNP levels (above or below
9215 pg/mL). Comparisons of various group characteristics of the two groups are shown in Table 3. The mean
levels of plasma NT-proBNP in the two groups were
22,388.8 ± 10,347.5 pg/mL and 4582.4 ± 2737.9 pg/mL
(p < 0.001). Patients with higher plasma NT-proBNP
levels (³ 9215 pg/mL) had lower BMIs, lower serum
hemoglobins, higher levels of serum creatinine, and a
higher incidence of diabetes. The mean levels of LVEF
in the high plasma NT-proBNP group were higher (54.2
± 16.2) than in the low plasma NT-proBNP group (41.1
± 14.8); p = 0.005. Thicker IVS and longer mitral DT
were seen in patients with lower plasma NT-proBNP.

9215 mg/dL and < 9215 mg/dL). The Kaplan-Meier survival analyses of these patients stratified according to
reduced LVEF (³ 0.5 and < 0.5) did not reveal any significant correlations. The multivariate Cox proportional
hazard analysis revealed that only plasma NT-proBNP
level was a strong independent predictive factor for combined adverse cardiac events and all-cause mortality
(Tables 4 and 5). Use of ACEI/ARB and beta-blocker
medications could also predict lower hazard ratio of
all-cause mortality (0.030 and 0.064 respectively, p =
0.002 and 0.046).

DISCUSSION
The plasma levels of the amino-N terminal part of
prohormone BNP (NT-proBNP) were found to be useful
in estimating the extent of cardiac pump dysfunction and
the severity of pulmonary congestion in acute dyspnea
patients.13 Most studies of the use of BNP or NT-proBNP as diagnostic tools have had included patient
populations of emergency or ambulatory patients with
CHF. Only a few studies have evaluated the predictive
value of NT-proBNP in acute cardiogenic pulmonary
edema patients with either systolic heart failure or diastolic heart failure in ICUs.
High BMI is associated with a high risk of heart failure.21 Such patients often have eccentric left ventricular
hypertrophy (LVH) and left ventricular diastolic dysfunction.22 But overweight and obese patients with acute

Prognosis
The median follow-up period was 230 days (40 to
584 days, 25th to 75th percentiles). The overall incidence of adverse events was 50% (25 of 50), and the
mortality rate was 32% (16 of 50). The group of patients
that had higher plasma NT-proBNP levels had proportionately more adverse events (hazard ratio 4.967, 95%
confidence interval [CI] 1.455-16.95, p = 0.011; log rank
test) and a higher mortality rate (hazard ratio 58.94, 95%
CI 3.618-960.4, p = 0.004; log rank test). These data are
shown in Figures 1 and 2, which show Kaplan-Meier
survival analyses of the groups of patients stratified according to the median level of plasma NT-proBNP (³
23
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Table 3. Comparison of groups by the median level of plasma NT-proBNP

Age years
Sex, male/female
BMI, kg/m2
Diabetes, %
Hypertension, %
Coronary artery disease, %
Valvular heart disease, %
Cardiomyopathy, %
Smoking, %
Medications
Beta-blocker, %
ACEI/ARB, %
Aldactone, %
Digoxin, %
Diuretic, %
Inotropic agents, %
Mean arterial pressure, mm Hg
Hemoglobin, g/dL
Uric acid, mg/dL
Creatinine, mg/dL
Troponin I, ng/mL
Echocardiography
LVEF, %
IVS, mm
LVPW, mm
LVESD, mm
LVEDD, mm
LA, mm
Mitral E/A
Mitral DT, msec
NT-proBNP, pg/mL
Mortality
Intractable HF
Sudden death
CVA
Unknown
Adverse cardiac event

NT-proBNP < 9215 pg/mL ( n = 25)

NT-proBNP ³ 9215 pg/mL ( n = 25)

p-value

072 ± 13

072 ± 13

9/16
24.2 ± 6.1
32
64
48
12
0
28

9/16
20.8 ± 3.7
60
52
40
12
12
20

1.000
1.000
00.022*
00.047*
0.390
0.569
1.000
0.074
0.732

24
72
16
20
100
56
101 ± 21
12.2 ± 2.6
08.0 ± 3.4
01.2 ± 0.7
003.7 ± 10.3

20
80
12
20
96
52
95 ± 23
9.8 ± 2.3
9.6 ± 4.1
1.9 ± 0.9
06.1 ± 11.1

0.733
0.507
0.054
1.000
0.312
0.777
0.386
00.001*
0.171
00.006*
0.438

054.2 ± 16.2

41.1 ± 14.8
9.3 ± 2.1
10.1 ± 1.70
40.6 ± 10.0
52.8 ± 8.70
39.3 ± 7.20
0.98 ± 0.49
157.4 ± 52.40
22388.8 ± 10347.5
13 (52%)
6
2
1
4
18 (72%)

00.005*

11.2 ± 2.7
11.8 ± 2.8
034.0 ± 11.4
048.1 ± 10.2
39.2 ± 5.8
01.03 ± 0.55
203.0 ± 54.4
04582.4 ± 2737.9
3 (12%)
1
0
0
2
7 (28%)

0.119

00.014*
00.034*
0.088
0.966
0.797
00.004*
p < 0.001*
00.002*

00.002*

NT-proBNP: N-terminal pro-brain natriuretic peptide; BMI: body mass index; ACEI/ARB: angiotensin-converting enzyme inhibitor
or angiotensin II receptor blocker; LVEF: left ventricle ejection fraction; IVS: intervenvtricular septum; LVPW: left ventricle
posterior wall; LVESD: left ventricle end-systolic dimension; LVEDD: left ventricle end-diastolic dimension; LA: left atrium
dimension; E/A: ratio of peak early (E) and peak late (A) velocities; DT: deceleration time; HF: heart failure; CVA: cerebral vascular
accident.

Figure 1. Kaplan-Meier curves for the combined adverse event-free rate in 50 patients with acute cardiogenic pulmonary edema stratified into two
groups on the basis of median plasma levels of N-terminal pro-brain natriuretic peptide (NT-proBNP) and reduced left ventricular ejection fraction
(LVEF).
Acta Cardiol Sin 2007;23:20-8
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Figure 2. Kaplan-Meier survival plots for 50 patients with acute cardiogenic pulmonary edema stratified into two groups on the basis of median
plasma levels of N-terminal pro-brain natriuretic peptide (NT-proBNP) and reduced left ventricular ejection fraction (LVEF).

Table 4. Predictors of combined adverse events during follow-up period: multivariate Cox proportional hazard analysis (n = 50)
Variable
ACEI/ARB
Age
Beta-blocker
BMI
CAD
Creatinine
Digoxin
Diabetes
Hemoglobin
Hypertension
Mean arterial pressure
LVEF < 50%
NT-proBNP
Troponin I
Sex

Hazard ratio

95% CI for hazard ratio

p-value

0.400
1.034
0.557
1.007
2.258
1.078
1.412
1.599
0.976
0.383
1.010
0.727
4.967
0.972
0.949

0.111-1.436
0.980-1.091
0.116-2.680
0.860-1.179
0.782-6.523
0.569-2.040
0.404-4.942
0.487-5.254
0.733-1.299
0.086-1.708
0.974-1.046
0.196-2.697
1.455-16.96
0.885-1.068
0.258-3.494

0.160
0.219
0.466
0.932
0.132
0.817
0.589
0.439
0.867
0.208
0.598
0.633
00.011*
0.558
0.937

ACEI/ARB: angiotensin-converting enzyme inhibitor or angiotensin II receptor blocker; BMI: body mass index; CAD: coronary
artery disease; LVEF: left ventricular ejection fraction; NT-proBNP: N-terminal pro-brain natriuretic peptide; CI: confidence
interval.
Table 5. Predictors of all-cause mortality during follow-up: multivariate Cox proportional hazard analysis (n = 50)
Variable

Hazard ratio

95% CI for hazard ratio

p-value

ACEI/ARB
0.030
0.003-0.285
00.002*
Age
1.096
0.974-1.232
0.128
Beta-blocker
0.064
0.004-0.945
00.046*
BMI
1.036
0.824-1.301
0.764
CAD
4.216
0.793-22.43
0.092
Creatinine
0.795
0.296-2.139
0.166
Digoxin
3.347
0.676-16.59
0.139
Diabetes
1.483
0.190-11.56
0.707
Hemoglobin
0.979
0.679-1.412
0.910
Hypertension
0.103
0.044-2.111
0.056
Mean arterial pressure
1.015
0.967-1.065
0.543
LVEF < 50%
0.304
0.044-2.111
0.229
NT-proBNP
58.94
3.618-960.4
00.004*
Troponin I
1.041
0.949-1.142
0.395
Sex
2.093
0.247-17.73
0.498
ACEI/ARB: angiotensin-converting enzyme inhibitor or angiotensin II receptor blocker; BMI: body mass index; CAD: coronary
artery disease; LVEF: left ventricular ejection fraction; NT-proBNP: N-terminal pro-brain natriuretic peptide; CI: confidence
interval.
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compensation to recompensation, as well as different
clearance rates due to variations in cardio-renal function
during the first 24 hours after admission.31
Use of ACEI/ARB and beta-blocker medications
predicted a good outcome (Table 4.) However, the number of adverse cardiac events was not improved in our
study. A greater number of patients in the study or a longer follow-up period might have uncovered differences
between the groups. There is no consensus about the
treatment of diastolic heart failure with ACEI/ARB or
beta-blocker. Our study suggests that when treating these
patients, especially those with higher plasma NT-proBNP levels, the use of ACEI/ARB and beta-blocker medications can improve all-cause mortality or prognosis.
In conclusion, a high plasma level of NT-proBNP
within 24 hours after admission is a strongly independent prognostic predictor of long-term mortality and
major cardiac events in ICU patients with acute cardiogenic pulmonary edema. The use of ACEI/ARB and
beta-blocker also predicts less all-cause mortality in
these patients.

CHF have lower circulating NT-proBNP and BNP levels, irrespective of etiology.23,24 This observation may
explain the fact that, in our study, the NS-CHF group
had a higher average BMI and lower average NT-proBNP levels.
Anemia and mild-to-moderate renal dysfunction are
potential causes of elevated plasma NT-proBNP levels.25,26 In our study, there were more patients with anemia and impaired renal function patients in the high
plasma NT-proBNP group (Table 3). These pathological
conditions might influence the plasma NT-proBNP levels and limit the usefulness of the BNP or NT-proBNP
levels for LV function detection in these patients. However, these conditions did not correlate with patients’
morbidity and mortality in our study.
We found that NT-proBNP level was the only independent variable which correlated with combined adverse events and mortality, and was a possible predictor
of long-term outcome. Smith et al.3 noted that heart failure patients with preserved LVEF did not have a lower
risk of hospital readmission or lower chance of death.
The patients in their study had normal ejection fractions
but severe pulmonary edema secondary to severe hypertension or myocardial ischemia. Other factors causing
decompensated heart failure (such as MI or ischemia that
might increase wall stress) might affect plasma NTproBNP or BNP levels,18 and might explain why LVEF
was not a significant predictor of prognosis in our patients. The traditional categorization of patients according
to poor LVEF (< 0.5) cannot effectively predict outcomes. In the literature, BNP has been reported to be a
strong predictor for cardiovascular mortality and early
readmission in patients with heart failure and preserved
systolic function.27 In our study, high NT-proBNP levels
correlated with a greater number of adverse cardiac
events and all-cause mortality in acute cardiogenic pulmonary edema patients independent to reduced LVEF.
Johnson et al. 28 reported that intravenous therapy
with diuretics and vasodilators in patients with class IV
heart failure resulted in a 26% drop of mean plasma
BNP level after only 1.4 days. It was suggested that
natriuretic peptide levels could serve as circulating
markers of cardiac decompensation. Some authors reported that a slower decline in BNP levels after treatment
suggested a poor prognosis. 29,30 NT-proBNP levels in
ICU patients might reflect the shift from cardiac deActa Cardiol Sin 2007;23:20-8
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NT-proBNP 為重症加護病人急性心因性
肺水腫之預後預測因子
莊俊斌 1

駱惠銘 2,3 吳章瑜 1 鍾鈺壎 1 何豐名 1,4
桃園市 衛生署桃園醫院 心臟內科1
台北市 新光吳火獅紀念醫院 心臟內科2
台北市 輔仁大學 醫學系3
桃園市 新生醫護管理專科學校4

背景 本研究之目的在評估加護病房急性心因性肺水腫病人住院後 24 小時內血清 NTproBNP 濃度對病人預後之預測。
方法 五十位住入本院內科加護病房急性心因性肺水腫病人進入本研究，初分為兩組。其
中 24 人為心舒功能不良組 (左心室射出率大於 50%)，26 人為心縮功能不良組 (左心室射
出率小於 50%)。血清及心臟超音波檢查於住院 24 小時內完成收集，後於實驗室內分析血
清 NT-proBNP 濃度。持續追蹤病人住院及出院後死亡或不良事件 (再次急性心衰竭住院) 之
情形。
結果 血清 NT-proBNP 濃度在心舒功能不良組與心縮功能不良組分別為 6055.7 ± 5039.5
pg/mL 及 20343.8 ± 11968.4 pg/mL (p < 0.001)。本實驗發現血清 NT-proBNP 濃度較高 (NTproBNP ≥ 9215 pg/mL) 之病人有較低之身體質量指數 (Body Mass Index)、貧血及腎功能不
全情形。持續追蹤病人預後發現血清 NT-proBNP 濃度較高者有較高之不良事件 (危險率
4.967，p = 0.011) 及總死因死亡率 (危險率 58.95，p = 0.004)。血清 NT-proBNP 濃度為不
良事件及死亡率之唯一有義意獨立預測因子。使用昇壓素轉化酶抑制劑或昇壓素 II 受器阻
斷劑、乙型阻斷劑可預測較小之總死因死亡危險率 (0.030 及 0.064，p = 0.002 及 0.046)。
結論 住院 24 小時內血清 NT-proBNP 濃度可做為評估加護病房急性心因性肺水腫病人預
後之工具，較高血清 NT-proBNP 濃度為日後不良事件及死亡率之獨立預測因子，使用昇壓
素轉化酶抑制劑或昇壓素 II 受器阻斷劑、乙型阻斷劑身體可減少病人之死亡率。
關鍵詞：NT-proBNP、急性肺水腫、急性心衰竭、預後預測。
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