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Optimal admission NT-proBNP cutoff value for predicting in-hospital mortality

in patients with acute heart failure

Natthawat Aranyawat, Kanavut Baiphukthong
Department of Internal Medicine, Nopparat Rajathanee Hospital

Abstract

Previous research has demonstrated the relationship between NT-proBNP levels and
mortality risk in heart failure patients, and optimal cutoff values have been established for
mortality prediction. However, these cutoff values vary among different ethnic populations.
This single-center study therefore aims to investigate the relationship between admission
NT-proBNP levels and the risk of in-hospital mortality, and to determine the optimal cutoff
value for predicting mortality among patients with acute heart failure at Nopparat Rajathanee
Hospital. This retrospective study was conducted by recording admission NT-proBNP levels and
other baseline clinical characteristics from medical records of 88 acute heart failure patients
(44 deceased, 44 survived) admitted to Nopparat Rajathanee Hospital. The study results showed
that the median NT-proBNP levels in patients who died were significantly higher than those
who survived (28,197 and 2,648 pg/mL respectively, p=0.001), and found that elevated
NT-proBNP levels were significantly associated with increased risk of mortality (adjusted OR
1.046 [95% Cl: 1.016-1.077], p=0.002). The optimal cutoff value of admission NT-proBNP for
predicting in-hospital mortality was 9,020 pg/mL (sensitivity 81.8%, specificity 97.7%, negative
predictive value 84.3%, and positive predictive value 97.3%) with an overall test accuracy of
89.8%. This study demonstrates that admission NT-proBNP levels are significantly associated
with in-hospital mortality risk, and the cutoff value of admission NT-proBNP at 9,020 pg/mL is
a reliable and useful parameter for assessing the risk of in-hospital mortality in patients with

acute heart failure. However, it should be considered in conjunction with other clinical indicators.
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Table 1 Baseline clinical characteristics of patients diagnosed with acute heart failure

Baseline clinical characteristics All patients Surviving patients Non-surviving p-value*
(n=88) (n=44) patients (n=44)
Admission clinical data
Age, years, mean+SD 65.8+18.0 61.6+17.1 70.1+18.0 0.016
Male sex 51 (58.0) 30 (68.2) 21 (47.7) 0.052
NT-proBNP, pg/mL, median 5,933 (2,589-28,378) 2,648 (1,153-5,160) 28,197 (13,300-35,000)  0.001
(IQR)
MAP, mmHg, median (IQR) 90.3 (75.4-112.3) 99.8 (81.0-118.7) 80.3 (73.3-102.0) 0.012
High blood pressure 36 (40.9) 24 (54.5) 12 (27.3) 0.009
(> 140/90 mmHg)
Low blood pressure 24 (27.3) 8(18.2) 16 (36.4) 0.056
(< 90/60 mmHg)
Heart rate, bpm, median (IQR) ~ 101.0 (82.7-113.7)  100.0 (82.0-112.0) 102.5 (85.3-116.3) 0.468
Tachycardia 46 (52.3) 22 (50.0) 24 (54.5) 0.669
Atrial fibrillation 22 (25.0) 14 (31.8) 8(18.2) 0.140
Acute coronary syndrome 18 (20.5) 7(15.9) 11 (25.0) 0.290
During Hospitalization
ARF requiring MV 28 (31.8) 2 (4.5) 26 (59.1) 0.001
Underlying disease
Ischemic heart disease 29 (33.0) 7(15.9) 22 (50.0) 0.001
Chronic kidney disease 30 (34.1) 8(18.2) 22 (50.0) 0.002
Chronic heart failure 55 (62.5) 23 (52.3) 32 (72.7) 0.048
Atrial fibrillation 19 (21.6) 12 (27.3) 7(15.9) 0.195
Valvular heart disease 8(9.1) 3(6.8) 5(11.4) 0.458
Diabetes mellitus 40 (45.5) 16 (36.4) 24 (54.5) 0.087
Hypertension 63 (71.6) 28 (63.6) 35 (79.5) 0.098
Symptoms
Dyspnea at rest 87 (98.9) 43 (97.7) 44 (100.0) 0.315
Orthopnea 77 (87.5) 40 (90.9) 37 (84.1) 0.334
Nocturnal paroxysmal dyspnea 46 (52.3) 26 (59.1) 20 (45.5) 0.200
Signs
Edema 48 (54.5) 22 (50.0) 26 (59.1) 0.392
Lung crackles 74 (84.1) 35 (79.5) 39 (88.6) 0.244

Data are presented as n (%) unless otherwise specified; * = Comparing between surviving patients versus non-surviving
patients; MAP = Mean Arterial Pressure; ARF requiring MV = Acute respiratory failure requiring mechanical ventilation
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Table 2 Univariate and multivariate logistic regression analysis of variables influencing mortality

Univariate analysis

Multivariate analysis

Variable

COR (95% ClI) p-value AOR (95% CI) p-value
Age 1.028 (1.003-1.054) 0.028% 0.958 (0.886-1.036) 0.283
Sex 2.347 (0.986-5.587) 0.054
NT-proBNP 1.032 (1.015-1.049) <0.001 1.046 (1.016-1.077) 0.002*
MAP 0.985 (0.968-1.002) 0.082
High blood pressure 0.313 (0.128-0.761) 0.010* 0.772 (0.065-9.135) 0.837
Low blood pressure 2.571 (0.963-6.865) 0.059
Heart rate 1.005 (0.987-1.023) 0.606
Tachycardia 1.200 (0.519-2.773) 0.670
Atrial fibrillation 0.417 (0.149-1.165) 0.095
Acute coronary syndrome 1.762 (0.612-5.073) 0.294
ARF requiring MV 30.333 (6.499-141.573) <0.001 265.978 (8.416-8,406.380) 0.002*
Ischemic heart disease 2.280 (0.921-5.644) 0.075
Chronic kidney disease 4.500 (1.710-11.841) 0.002% 0.192 (0.006-5.852) 0.344
Chronic heart failure 2.435 (1.001-5.922) 0.050* 0.839 (0.069-10.144) 0.890
Valvular heart disease 1.752 (0.392-7.829) 0.463
Diabetes mellitus 2.100 (0.894-4.933) 0.089
Hypertension 2.222 (0.854-5.780) 0.102

* = Significant (p<0.05); COR = Crude Odds Ratio; AOR = Adjusted Odds Ratio; MAP = Mean Arterial Pressure;
ARF requiring MV = Acute respiratory failure requiring mechanical ventilation
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Table 3 Receiver operating characteristic (ROC) analysis results

Parameter

Value

Area under ROC curve
95% Confidence interval
Cutoff value

Sensitivity

Specificity

p-value

0.945
0.875 to 0.982
>9,020
81.80%
97.70%
0.001

Table 4 Sensitivity, Specificity, PPV, NPV, Accuracy at various cutoff values

NT-proBNP Sensitivity % Specificity % Positive Negative Accuracy %
[95%Cl] [95%Cl] predictive value % predictive value %
[95%Cl] [95%Cl]
>3,739 93.2 [85.7-106.0] 68.2 [54.4-81.9] 74.5 [63.0-86.1] 91.9 [81.1-107.0] 80.7
>5,589 84.1 [73.3-94.9] 79.5[67.6-91.4] 80.4 [68.9-91.9] 83.3 [72.1-94.6] 81.8
>7,817 84.1 [73.3-94.9] 90.9 [82.4-99.4] 90.2 [81.2-99.3] 85.1 [74.9-95.3] 87.5
>9,020 81.8 [70.4-93.2] 97.7 [93.3-102.0] 97.3 [92.1-103.0] 84.3 [74.3-94.3] 89.8
>12,884 75.0 [62.2-84.8] 97.7 [93.3-102.0] 97.1[91.3-103.0] 79.6 [68.9-90.4] 86.4
>26,253 54.5[39.8-69.3]  100.0 [100.0-100.0] 100.0 [100.0-100.0] 68.8 [57.4-80.1] 77.3
>30,095 40.9 [26.4-55.4]  100.0 [100.0-100.0] 100.0 [100.0-100.0] 62.9 [51.5-74.2] 70.5
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Figure 1 ROC curve of NT-proBNP for in-hospital mortality prediction
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Table 5 Comparing of optimal NT-proBNP cutoff values for mortality prediction (previous and

present study)

Study NT-proBNP

cutoff value (pg/mL)

Sensitivity (%) Specificity (%)

Positive
predictive
value (%)

Negative
predictive
value (%)

Domingo et al.”? 5,500
Silvia et al.”? 10,132
Present research 9,020

100.0 76.0 29.0 100.0
58.8 74.2 23.3 93.0
81.8 91.7 97.3 84.3
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