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 Background: N terminal pro B type Natriuretic Peptide (NT-proBNP) is an 
inactive pro-hormone that is used as a biomarker to evaluate our heart’s 
condition. It is secreted due to stretching of venctricles. Increment of NT-
proBNP levels usually signifies worse cardiac condition. NT-proBNP has been 
also used to assess the other indirect conditions that have an impact on 
cardiomyocytes such as sepsis and dehydration. 
Objective: NT-proBNP is one of the functional cardiac markers that could be 
used as one of the markers in critical condition patients to measure cerebral 
perfusion and venous congestion. The better and the sooner understanding 
about NT-proBNP could help intensivists for relating with sepsis condition, 
resuscitation, and volume overload and prevent the multi organ failure. 
Methods: 30 unconscious intensive care unit (ICU) patients with various 
sources of infection and sepsis as a working diagnosis from q-SOFA criteria 
were selected. All of the patients were intubated with mechanical ventilation 
and oxygenation. The blood sample was taken from the jugular vein to 
measure NT-proBNP, haemoglobin, procalcitonin and frontal rSO2 are 
measured by using Near-Infrared Spectroscopy. The collected data include 
central venous pressure and mean arterial pressure. 
Results: Significant correlation between NT-proBNP and other markers such 
as, haemoglobin (p=0.001), right rSO2 (p=0.001), left rSO2 (p=0.001), and 
mean arterial pressure (p=0.001). NT-proBNP result also has a correlation 
with procalcitonin (p=0.011) and central venous pressure (p=0.011). 
Conclusion: NT-proBNP has a correlation with the other markers, such as 
procalcitonin, as one of the sepsis markers, haemoglobin, mean arterial 
pressure, and central venous pressure as components of delivery oxygen, and 
rSO2 as the recent brain oxygenation parameter that has been used. NT-
proBNP definitely could be developed in the future as a useful marker in 
critical condition patients to support the primary organ sepsis patients in the 
intensive care unit. 
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Introduction 

NT-proBNP is the N-terminal part of the 

prohormone BNP (Brain Natriuretic Peptide) 

which appears as a biochemical marker of cardiac 

function. An important causative stimulus for the 

NT-proBNP formation results from stretching of 

cardiac myocytes, while the other hormones such 

as catecholamines, angiotensin II, endothelin via 

paracrine, and possibly endocrine mechanisms. 

Under these conditions, stretching can occur; 

hormones and hypoxia can alter the state of 

plasma peptide concentrations [1]. 

NT-proBNP increases due to anemia every 1 g/dL 

decrease in hemoglobin, and is useful for the 

diagnosis of heart failure in addition to 

echocardiography. Furthermore, the acute 

respiratory infections are also associated with an 

increase in NT-proBNP [2]. 

NT-proBNP also helps diagnose heart failure in 

acute dyspnoe [3]. NT-proBNP does not help 

assess fluid responsiveness effectively, while NT-

proBNP does increase in septic patients. We 

recommend that NT-proBNP levels are not 

expected to be an indicator to pospone fluid 

administration [4]. 

The higher levels of NT-proBNP can lead to a 

poor prognosis, the higher risk of death, the risk 

stratification, and predictor of myocardial 

ischemia [5]. 

Materials and Method 

The sample of this study included patients who 

were treated at the intensive care unit of the H. 

Adam Malik Hospital in Medan who met the 

inclusion and exclusion criteria. The basic data 

were recorded such as name, gender, height, 

weight, BMI, and ventilator settings used. The 

examination of vital signs carried out in the form 

of assessing the consciousness level based on GCS 

and FOUR, blood pressure, MAP, heart rate, and 

SpO2. Before using NIRS, the patient's forehead 

was cleaned first with wet gauze and alcohol, and 

then dried so that was cleaned from disturbances 

such as an oily or watery face. The measurable 

results on the NIRS (at the time the jugular vein 

sample was taken, described in the next point) 

were recorded on the study sheet. The blood 

collection area was cleaned, on the right and left 

neck with betadine, after a while with alcohol, 

and then it was dried with gauze. 

Ultrasonography was used as a guide for taking 

blood samples using a 3 mL syringe on the 

internal jugular vein and internal carotid artery, 

and then inserted into a vacuum tube containing 

lithium heparin accompanied by the NT-proBNP 

examination, Arterial and Venous Blood Gas 

Analysis, routine blood, current blood sugar, and 

lactate. 

After the required data was collected, the data 

was checked for completeness before being 

tabulated and processed, and then the data is 

coded to make it easier to tabulate. The data was 

tabulated into a master table using SPSS 

software. The numerical data that is normally 

distributed was presented in the mean value of 

SD (Standard Deviation), while the numerical 

data that was not normally distributed, was 

presented in the median value (the minimum to 

the maximum values). The categorical data was 

displayed in numbers (percentages). The 

normality test used with a sample size of less 

than 50 was the Shapiro-Wilk test. Normality test 

was mentioned to be normal if the p-value is 

greater than 0.05. The hypothesis testing was 

used to assess the relationship between NT-

proBNP and other various parameters. 

Results and Discussion 

In this study, several parameters listed in Table 1. 

The taken parameters include, age, gender, 

weight and height, body mass index (BMI), the 

fraction of oxygen given to the patient, GCS score, 

and FOUR as a benchmark to assess the patient's 

decreased level of consciousness, mean arterial 

pressure, pulse oximetry, cerebral oximetry, 

jugular venous saturation, blood sugar level, 

lactate level, hemoglobin, blood gas analysis, and 

NT-proBNP. 

Then, a correlation test was conducted on some 

of these parameters with NT-proBNP as the main 

topic of the study. We found that the only 

parameter which has a correlation with NT-

proBNP was the procalcitonin level. NT-proBNP 

has been shown to have a positive correlation 

with the procalcitonin level and the result was 

statistically significant (Table 2).
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Table 1: Characteristics of research parameters 
Characteristics n=30 

Age 47,06 ±17,63 

Gender, n (%)  

Male 18 (60,0) 

Female 12 (40,0) 

Weight 64,66 ±15,30 

Height 1,62 ± 0,08 

IMT 24,19 ± 4,71 

FiO2 70,16 ± 26,98 

GCS 7,16 ± 2,91 

Mean Arterial Pressure 87,46 ± 19,97 

SpO2 95,70 ± 7,47 

Right StO2 (rSO2) 53,86 ±19,99 

Left StO2 (rSO2) 56,26 ± 18,66 

SjvO2 92,33 ± 8,00 

Lactate serum 0,05 ± 0,32 

AVDO2 1,51 ± 1,52 

Hb 10,96 ± 2,98 

CaO2 15,73 ±4,00 

CjvO2 14,22 ±3,50 

PvO2 93,06 ± 40,79 

NT-proBNP 

CVP 

Procalcitonin 

5461,93 ± 11076,67 

5,26 ± 6,66 

20,57 ± 79,43 

 
Table 2: Correlation of research parameters with the NT-proBNP levels 

 
NT-proBNP 

p-value 
Correlation coefficient (r) 

MAP 0,073 0,703 

rSO2 (R) -0.194 0.304 

rSO2 (L) -0.216 0.251 

SjvO2 0.201 0.287 

SpO2 -0.108 0.569 

GCS -0.206 0.274 

Procalcitonin 0.435 0,016a 

Hemoglobin -0.273 0,144 

CaO2 -0.280 0.134 

CjO2 -0.228 0.226 

CVP -0.191 0.312 

Laktat -0.221 0.24 
a Wilcoxon test, Correlation coefficient test with Pearson's tes

Brain Natriuretic Peptide (BNP) and N-terminal 

proBNP (NT-proBNP) are useful biomarkers for 

the management of heart failure, coronary heart 

disease, and acute coronary syndrome due to 

their good prognostic ability [6]. BNP circulates 

in the blood as an active component and is 

actively cleared of the neutral endopeptidase and 

natriuretic peptide receptors. NT-proBNP as an 

initial form of BNP has a more stable form with a 

half-life of 120 minutes and can survive in 

vacuum tubes for 72 hours [7]. As a marker, NT-

proBNP is able to provide better clinical 

predictions than natriuretic peptides [6]. NT-

proBNP with a value above 826.7 pg/mL has a 

poor prognosis, and can even predict death, as 
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well as for risk stratification and predictor of 

myocardial ischemia [5]. 

NT-ProBNP has a significant correlation with 

various parameters such as hemoglobin 

(p=0.001). The correlation is negative where the 

higher level of NT-ProBNP is associated with 

lower levels of hemoglobin, or vice versa, the 

higher the level of hemoglobin, the lower the 

level of NT-ProBNP. Hemoglobin is an important 

component of the oxygen delivery, and according 

to the theory that decreased levels of hemoglobin 

will be associated with an increase in NT-ProBNP. 

One of the symptoms experienced by patients 

with heart failure and of course the NT-ProBNP is 

increased. If we look further, this relationship can 

lead to kidney failure, where the association 

between heart and kidney failures is quite 

significant in the presence of anemia [2]. 

Patients with hypovolemia had the lower NT-

proBNP values than patients with euvolemia [7]. 

In contrast to the results in this study, that there 

is a statistically significant correlation, with a 

weak correlation and in a negative direction. 

However, the higher the NT-proBNP value was 

associated with a low CVP value or vice versa, the 

lower the NT-proBNP value was associated with a 

high CVP value, although it was explained by 

further bioimpedance analysis that these 

measurements could not differentiate 

intravascular and extravascular volumes [7]. 

Huang et al. also confirmed that NT-proBNP 

showed the poor prediction of body 

responsiveness to fluids. A high value of NT-

proBNP is indeed associated with septic shock, 

and it is advisable not to use the baseline value of 

NT-proBNP as the only indicator to delay fluid 

challenge but caution in fluid resuscitation. NT-

proBNP may not be used as a marker of cardiac 

filling pressure in critically ill patients [4]. The 

increased value of NT-proBNP in the septic 

patients is also consistent with this study, that 

NT-proBNP has a significant and positive 

correlation with procalcitonin as a marker of 

sepsis. In summary, an increase in NT-proBNP is 

also accompanied by an increase in procalcitonin 

in the septic patients. 

The results of NT-proBNP have a significant 

positive correlation with MAP, which means that 

an increase in one parameter is also followed by 

an increase in other parameters. This is related to 

the Left Ventricular Ejection Fraction (LVEF), 

where an increase in NT-proBNP is also 

associated with the heart wall tension, with an 

increase in LVEF over 40%, increasing the NT-

proBNP value above normal [8-10]. In addition, 

NT-proBNP is associated with diastolic function, 

BMI, creatinine clearance, and with diastolic 

function and fluid balance. However, NT-proBNP 

could not differentiate between TRALI and TACO, 

but increased in both cases [11]. NT-proBNP 

shows the sufficient information about the 

condition of the heart, especially in patients on 

dialysis and is able to predict mortality due to 

cardiovascular problems so that it should be 

continued as a routine examination [6]. MAP is 

also related to the oxygen delivery which will 

greatly affect the perfusion value. 

Likewise, study examined the relationship 

between NT-proBNP and CaO2 values, CjO2 which 

was significantly correlated and in a negative 

direction, where the high CaO2 and CjO2 values 

were correlated with low NT-proBNP values, 

which it means if perfusion is good, then the NT-

proBNP values will be desired. Meanwhile, the 

relationship between NT-proBNP and NIRS value 

is denoted by right and left rSO2, in a positive 

direction, which means that the NT-proBNP value 

will increase where the NIRS value will also 

increase, and if NT-proBNP decreases, the NIRS 

value will also be low. However, this is a little 

confusing, where the NIRS has a standard value 

between 60-80% with an increase over 80% 

influenced by various factors, including 

decreased oxygen uptake, whereas if it is less 

than 60%, the oxygen uptake will increase. 

Therefore, actually when it is going to be 

concluded, the relationship between NIRS and 

NT-proBNP cannot be drawn a clear relationship, 

but there is a correlation and requires more data 

and further research, where the NIRS also 

assesses the arterial: vein ratio of 75%:25%. Of 

course this will be different in the normal 

anatomical variations [12]. 
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Conclusion  

As a marker, NT-proBNP is quite good for 

assessing the state of sepsis and assessing 

prognostication in septic patients, which found a 

significant relationship between NT-proBNP with 

sepsis parameters such as procalcitonin, MAP, 

CaO2, CjvO2, and hemoglobin. In addition, NT-

proBNP has a good relationship with NIRS and 

CVP. Furthermore, the relationship between NIRS 

and CVP was analysed in which there is a 

statistically significant correlation, but the 

relationship pattern needs to be discussed 

further. This is because the NIRS value has a fairly 

wide normal limit value in patients, while the CVP 

value is taken only once and of course it cannot 

dynamically assess the pressure in the central 

vein. Concerning the above mentioned points, it 

can actually be concluded that NT-proBNP can be 

further developed as a good marker to assess 

critical organ conditions in the septic patients, 

especially the heart and brain. However, further 

research is needed with a larger sample to 

accommodate the need to describe the pattern of 

the association between NT-proBNP and the 

other hemodynamic parameters. 
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