Brain natriuretic peptide release in
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ABSTRACT

Brain natriuretic peptide (BNP) is released from ventricular myocites due to their stretching and volume overload. In heart failure there is BNP
release. Aim of this study was to observe BNP release in acute myocardial infarction (AMI).

We measured BNP in 75 patients with AMI. Control group (n=61) was similar by age and gender to AMI group.

We found statistically significant elevation of BNP compared to controls (462.875 pg/ml vs 35.356 pg/ml, p< 0.001). Patients with severe sys-
tolic dysfunction had the highest BNP levels, while patients with the preserved systolic function had the lowest BNP levels (Group with EF<
30% BNP= 1129.036 pg/ml vs Group with EF31-40 % BNP= 690.177 pg/ml vs Group with EF 41-50% BNP= 274.396 pg/ml vs Group with EF>
51% BNP=189.566 pg/ml, p< 0.001). We found statistically significant light positive correlation between BNP and left ventricle end-diastolic
diameter (LVDd) (r= 0.246, p<0.05). and real positive correlation between BNP and peak troponin levels (r= 0.441, p < 0.05). BNP levels were
higher in anteroseptal allocation of AMI compared to inferior allocation (835.80 pg/ml vs 243.03 pg/ml, p< 0.001) and in patients who were
treated with heparin compared to fibrinolitic therapy (507.885 pg/ml vs 354.73 pg/ml, p< 0.05).

BNP is elevated in AMI and is a quantitative biochemical marker related to the extent of infarction and the left ventricle systolic dysfunction.

Besides echocardiographic calculation, elevation of BNP could be used for quick and easy determination of the left ventricle systolic dysfunc-

tion.
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INTRODUCTION

In 1988 de Bold discovered BNP in blood of patients
with congestive heart failure [1]. This peptide was
named after porcine brain where is first isolated, but af-
ter it was realised that heart was its main source [2].
BNP is released from cardiac myocites due to their stretching,
volume overload and high filling pressure. All of this actions
result in high wall stress who is initiating release of BNP pre-
cursor Pre—Pro-BNP- it cleaves first to pro-BNP, then to the
biologically active BNP and the inactive aminoterminal frag-
ment, N-terminal prohormone of BNP- NT-proBNP [3, 4].
In the failling heart BNP release is a part of the com-
pensatory action such as activation of renin-an-
giotensin-aldosteron system (RAAS) and sympha-
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thetic nervous system. Besides its role of extreme
mechanic pump, the heart has now become new endocrine
organ- by releasing BNP the heart expresses it's suffering.
In numerous clinical and epidemiological stud-
ies [5, 6, 7] it was proved direct corellation be-
tween reduction of systolic function of the left ven-
tricule and elevation of natriuretic peptides — this
enables posibble biochemical diagnosis of the heart failure.
In the heart with a good systolic function level of BNP is up to
100 pg/ml. If BNP level is is 100-500 pg/ml that requires fur-
ther diagnostic evaluation («grey zone»). If BNP is higher than
500 pg/ml there is high probability of the heart failure [8].
Today the most frequent cause of the failing heart is coronary
artery disease- acute myocardial infarction. In this work we
wanted to observe BNP release in acute myocardial infarction
and investigate its correlation with the left ventricle ejection
fraction, left ventricle dimension and peak value of tropo-
nin, localization of infarction, modus of therapy and survival.
There are only few studies about BNP release in AMI,
still precise mechanism for it secretion has not been
clear. In today reports have been many controver-
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sies and conflicts. It seems that besides chronical he-
modinamic cause- high wall stress, ischaemia “per
se” is also important contributor of its release [9, 10].

MATERIALS AND METHODS

Patients

In AMI group were involved 75 patients hospitalised in
the acute phase of ST-segment elevation myocardial in-
farction in Intensive Coronary Care Unit, Clinic for heart
disease and rheumatism, Sarajevo. Structure of control
group (n=61) was similar by age and gender to AMI group
— participants didn't suffer from arterial hypertension nor
stable angina pectoris and their echocardiographic exam
was normal (without signs of the left ventricle wall hyper-
trophy or systolic or diastolic dysfunction). Prior the re-
cruitment of participants, this study was approved by the
Ethics Committee of Clinical Center University of Sarajevo.

Methods

The blood samples for BNP analysis in AMI group were
taken within first 48 hours from the beginning of the
symptoms. BNP was determinated with AxSYM as-
say (Abbott Laboratory) from venous blood collected in
EDTA plastic tubes (Ethylenediaminetetraacetic acid).
Left ventricle ejection fraction (LVEF) was de-
termined by transthoracic echocardiographic ex-
amination by calculation method of Teicholtz and
Simpson. The examinations were performed on
TOSHIBA POWER VISION 7000 ultrasound device.

Statistical analysis

Data are expressed as a X+SEM or median and inter-
val. For parametric variables not belonging to the same
population Student t-test was used while for nonpara-
metric variables we used X*-test. Mann-Whitney U-test
is a test for assessing whether two of observations come
from the same distribution. Pearson’s correlation test was
used to assess association between measured parameters.
p-values less than <0.05 was considered as statistically sig-
nificant. For the statistical evaluation of data was used
computer program Sigma Stat” 2.11 and Mathematica’ 5.0.

RESULTS

We calculated body mass index (BMI) for AMI and control
group and didn't found out significant difference in the num-
ber of obese individuals (BMI > 3okg/m2) (p NS) (Table 1.)
Patients with AMI had significantly higher se-
rum creatinine levels compared to controls (76.96
pmol/l vs 106.48umol/l, p < o.001) (Table 2).
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TABLE 1. Adiposity in AMI and control group

Group BMI > 30 kg/m? BMI < 30 kg/m?
Control 14 47
(n=61) (229%) (77.1%)
AMI 23 52
(n=75) (306 %) (69.4.%)
Chi-square X%~ 0659;

NS

TABLE 2. Serum creatinine in control and AMI group

Creatinine (s) pmol/1 Control group AMI gﬁr:)up
n=61 n=75

X 76.967 106.480

SD 15.338 35.848

SEM 1.964 4139

Median 72 100

Interval 51-115 64-252

Mann-Whitney Rank
Sum Test

p <0001

(N- number of the individuals, X-arithmetic mean; SD-standard deviation;
SEM- standard error of the mean, p- level of significance)

TABLE 3. Plasma BNP level in control and AMI group

BNP (pg/ml) Contl:(:ﬂélr,roup Al\/ﬁzg;;up
X 35.356 462.875
SD 23.353 405.878
SEM 2.990 47.182
Median 35.710 341.320
Interval 0-94.22 93.23-2249.68

Mann-Whitney Rank
Sum Test

p <0001

(N- number of the individuals, X-arithmetic mean; SD-standard deviation;
SEM- standard error of the mean, p- level of significance)

In AMI group we found BNP levels significantly high-
er compared to control group (X=462.875 pg/ml vs
controls 35.356 pg/ml, p < 0.001) (Table 3, Figure 1).
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FIGURE 1. Range of BNP levels in AMI and control group (min-
max: minimal and maximal value, 25 %- 75%: 25" to 75" percen-

tile, median value)
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All patients were divided according to their LVEF in 4
groups: Group I-preserved LV function (EF >51%), Group
[I-mild LV dysfunction (EF 41-50%), Group llI-moderate
LV dysfunction (EF 31-40%) and Group IV-severe LV dys-
function (EF <30%). Patients in the group with severe left
ventricle dysfunction had the highest level of BNP and

TABLE 4. BNP value in the patients group with a different LVEF

LVEF <30% 31 -40% 41 - 50% >51%

N 8 22 37 8

X 1129.036 690.177 274.396 189.566
SD 569.377 404.901 172.461 41.983
SEM 201.305 86.325 28.352 14.843
Median 891.380 580.705 221.570 198.535
Interval  5974-2249.6  294.8-1799.6 932-942.2 111.6-242.8
T test »<0.001 »<0.001

(N- number of the individuals, X-arithmetic mean; SD-standard
deviation; SEM- standard error of the mean, p- level of signifi-
cance)
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FIGURE 2. Range of BNP values in the different class of LVEF (min-
max: minimal and maximal value, 25 %- 75%: 25" to 75" percen-
tile, median value)
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FIGURE 4. Correlation of BNP and Creatine kinase value in AMI
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vice versa- the patients with the preserved systolic func-
tion had the lowest levels of BNP (Table 4, Figure 2).
We investigated possible correlation of BNP level
and the left ventricle end-diastolic diameter (LVDd)
in AMI by correlation test and found statistical-
ly significant light positive correlation (p<o0.05) with
weak correlation coefficient (r=o0.246) (Figure 3).
We also tested possible correlation of BNP and creatine
kinase (CK) and peak troponin value- test of correlation
showed statistically significant positive correlation (p<0.05)
with medium strength of association -correlation coefficient
r=0.332 for CK and r= 0.441 for troponin (Figure 4 and s).
We investigated BNP levels in groups formed by differ-
ent allocation of the left ventricle wall infarction and
found statistically significant higher levels in anterosep-
tal allocation compared to inferior allocation (Table 5).
We measured BNP in patients who were treated with
fibrinolitic therapy and found statistically significant
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FIGURE 3. Correlation of BNP and LVDd in AMI
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FIGURE 5. Correlation of BNP and peak troponin value in AMI

Bosn | Basic Med Sci 2012; 12 (3): 166-168



AZRA DURAK-NALBANTIC ET AL.: BRAIN NATRIURETIC PEPTIDE RELEASE IN ACUTE MYOCARDIAL INFARCTION

TABLE 5. BNP levels according to allocation of infarct

BNP (pg/ml) Antl?rZO?Zptal Ilil]firilgr

X 835.80 243.030
SD 444.458 146917
SEM 114.758 40.747
Median 791.49 190.84
Interval 279.160 - 1799.63 96.27 - 597.00
Mann-Whitney Rank Sum Test <0001

(N- number of the individuals, X-arithmetic mean; SD-standard
deviation; SEM- standard error of the mean, p- level of signifi-
cance)

lower levels in comparation to the patients who were

treated with low-weight molecular heparin (Table 6).

TABLE 6. BNP levels in patients treated with fibrinolitic and hepa-
rin therapy

BNP (pg/ml) Fibrin(;}iii‘c"g g1et‘ap)f Hepa;]iri tgerapy
X 354.737 507.885

SD 382.890 414.292
SEM 66.653 63.927
Median 218.58 366.8
Interval 97.62 - 2249.68 93.23-1799.63

Mann-Whitney Rank Sum Test p<0.05

(N- number of the individuals, X-arithmetic mean; SD-standard
deviation; SEM- standard error of the mean, p- level of signifi-
cance)

DISCUSSION

We found statisticaly significant elevated levels of plasma
BNP in acute myocardial infarction. Indeed, Morita and al.
[11] and Richards and al. [12] by studying patients in AMI
found out also significantly higher BNP plasma levels in com-
paration with healthy controls. Talwar et al. [13] also found
elevated N-terminal pro BNP in acute myocardial infarction.
In our study we didn't found out significant difference in
the number of obese individuals in AMI and control group.
Recent studies have shown that obese and overweight indi-
viduals have considerably lower circulating natriuretic pep-
tide levels compared with individuals with a normal body
mass index (BMI). The lower levels of BNP relative to lean
patients seem to persist even when obese patients are in HF,
despite a similar severity of HF [14, 15, 16]. We excluded
obesity as a potential reason for lower BNP levels in controls.
Patients with AMI had significantly higher serum creatinine
levels compared to controls (76.96 pmol/I vs 106.48pmol/l,
p<0.001). There is an important interrelationship between
cardiac and renal dysfunction. About one third of patients
with chronic heart failure have renal insufficiency, defined by
an eGFR (estimated glomerular filtration rate) less than 60 ml/
min. Current data suggest that the cause of elevated natriuret-
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ic peptide levels in renal failure is multifactorial, representing
in part a true counter-regulatory response from the heart to
the kidney, and not simply diminished passive renal clearance.
In order to maintain optimal diagnostic performance, the cut
point for detecting HF may need to be raised when eGFR is
less than 60 ml/min, and suggested cut —point is 200 pg/ml [8].
Potential reasons for higher creatinine levels in AMI groups
are co-morbidities (arterial hypertension, diabetes mel-
litus) who affect renal function but elevation is possibly
caused by cardio-renal syndrome type 1 (acute worsening
of heart function -acute heart failure or acute coronary syn-
drome leading to kidney injury and/or dysfunction)[17].
Therefore higher BNP levels in AMI could be part-
ly due to higher creatinine levels that are not only
simple consequence of renal dysfunction “per
se” but also consequence of heart dysfunction and
pre-renal azotemia (cardio-renal syndrome type 1).
We found that patients with severe systolic dysfunc-
tion (LVEF < 30%) had the highest levels of BNP, while
group with the normal systolic function (LVEF > 51%)
has the lowest level. Our data are consistent with those
of Groenning et al. [6] which showed direct correla-
tion between increase of BNP and decrease of LVEF.
Dilic et al. [18] tested correlation of BNP and LVEF and
found statistically real negative correlation, large strength
of association between BNP levels and LVEF (r= —0.684
(p<o0.05) -this finding has implications for the potential
use of BNP as a marker for LV dysfunction following AML
Easy and quick determination of BNP in AMI gives us
important information of LVEF. While the current ‘gold
standard’ for the presence of LV dysfunction is the echo-
cardiogram, provision of this investigation is by no means
routine after AMI and adequate images may not be ob-
tained in a proportion of patients (adipose patients, tho-
racic deformities, chronic opstructive pulmonary disease).
We found out statistically significant negative correlation be-
tween BNP levels and left ventricule end-diastolic diameter
(LVDd), small strength of association (r= 0.246, p< 0.05). We
speculated that this correlation was weak because we mea-
sured LVDd in acute phase of AMI (it was too short period of
the observation and LV had not enough time to became dila-
tated) and dilatation will start in months will come. Nilsson
and al. [19] by studying patients with signs of LV dilatation
one year after AMI confirmed that they had elevated BNP in
acute phase. These patients could be identified earlier if their
BNP was measured in acute phase of infarction. Therefore
BNP could be use as an early predictor of LV dilation in future.
Necrosis and apoptosis of myocites in AMI are contribu-
tors of progressive left ventricule dysfunction- we hy-
pothesised that levels of BNP could be correlated with
peak value of marker of myocites necrocis troponin. In
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our study we confirmed positive correlation of BNP and
peak troponin levels, with medium strength of associa-
tion (r= 0.441, p< 0.05). In literature Karciauskaite et al. [20]
reported strong correlation between BNP and peak tro-
ponin, strenght of association was large (r = 0.72). The pos-
sible reason for lower correlation coefficient values obtained
in our study may be due to fact that BNP gene transcrip-
tion is increased both in infracted tissue and it surrounding
ischemic but viable myocardium whose extent differs [21].
Therefore BNP could be used as a marker of extensibility of ne-
crotic myocardium but also ishemic viable myocardium at risk.
Our results are consistent with those of Talwar et al. [22]
who found BNP elevated to a greater extent in anterior
compared to inferior infarction suggesting that a larger
area of myocardium was at risk in anterior allocation.
We found lower BNP levels in patient treated with fi-
brinolitic therapy compared to heparin probably due to
greater reperfusion and salvation of myocardium ob-
tained by streptokinase. Jeong at al. [23] reported that
angiographic no-reflow’ phenomenon in ST segment el-
evation AMI can be predicted by BNP levels on admission.

CONCLUSION

BNP levels are significantly higher in AMI group compared to
controls and its rise is proportional to decrease of LVEF. BNP
could be used as a biochemical marker of LV systolic function
in AMI. BNP was correlated with CK and peak troponin lev-
els and were higher in anteroseptal allocation of infarct. De-
gree of BNP rise could be use for quick and easy estimation of
infarction size. BNP levels were higher in patients who were
treated with heparin compared to fibrinolitic- besides greater
reduction of LVEF the reason for it could be more extensive
coronary artery disease. We speculated that BNP could be
used for the estimation of severity of coronary artery dis-
ease — this could be an interesting topic for the future studies.
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