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Original Article
Elevated Level of Plasma B-Type Natriuretic Peptide (BNP) as a Prognostic Marker
in Patients with Acute Coronary Syndrome.
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Abstract
Acute coronary syndrome (ACS), a life-threatening
manifestation of coronary artery disease, ranges from unstable
angina (UA) to acute myocardial infarction (AMI). To reduce
the morbidity and mortality resulting from acute coronary
syndrome, we should have to find out some predictor or
prognostic indicator. A prognostic indicator should be available
at the time of initial patient’s evaluation, in order to maximize
the potential benefits of early risk assessment. This study designed
to evaluate plasma BNP as a prognostic tool in patients with
acute coronary syndrome. A prognostic cohort study was carried
out with 90 (ninety) acute coronary syndrome patients on the
basis of their clinical and laboratory criteria with age range of
30 to 90 years in the department of biochemistry, BSMMU, in
collaboration with department of cardiology, NICVD,
BSMMU and BIRDEM. Plasma BNP concentrations were
measured on enrollment and then grouping of the study subjects
were done on the basis of their empirical cut off value of plasma
BNP concentration. All the patients were free from heart
failure, renal disease, thyroid disease and hepatic disorder.
Main outcomes were mortality, morbidity and survival after
hospital discharge with or without any disability. All the
subjects were categorized into two and to see the significance
between two groups in relation to age and sex Unpaired –t test
and Chi square test were done. Finally, Binary logistic
regression was done. Among 90 acute coronary syndromes
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patients, there were 74(82.2%) male and 16(17.8%) female
with mean age of the study population 51.8 years and the age
range of 30 t0 90 years. Among enrolled patients, 24 (26.7%)
were NSTEMI and 66 (73.3%) were STEMI that includes 29
(32.2%) anterior MI, 21 (23.3%) inferior MI, 16 (17.8%)
other varieties of MI. All the study subjects were grouped into
two on the basis of empirical cut off value of plasma BNP
640pg/ml on enrollment. Group I with plasma BNP level less
than 640pg/ml includes 57 (63.3%) subjects and group II with
plasma BNP more than 640pg/ml includes 33 (36.7%)
subjects. Among group I (n=57) good recovery, morbidity and
mortality found to be in 41(71.9%), 15(26.3%) and 1(1.8%)
patients and those in group II (n=33) found in 6(18.2%),
19(57.6%) and 8(24.2%) patients respectively. Keeping the
group I in reference category binary logistic regression analysis
done, showing odds ratio 11.5 with p- value 0.000. The odds
ratio 11.5 indicates that there is 11.5 times higher chance of
getting bad outcome in ACS patients having higher plasma
BNP concentrations.
Key words: BNP, Acute Coronary Syndrome.
INTRODUCTION
Coronary heart disease is the leading cause of mortality &
morbidity worldwide affecting millions of peoples in both
developed & developing countries.1 It has been observed
that prevalence of CHD is higher in South Asians, with the
highest rates among Bangladeshi & Pakistani origin.2 Acute
coronary syndrome (ACS) encompass a continuum of
cardiac ischemic event ranging from unstable angina with no
evidence of biochemical necrosis to non ST elevation
myocardial infarction (NSTEMI) and ST elevation
myocardial infarction (STEMI).3 The usual approach to the
treatment of an acute coronary event involves the institution
of early aggressive therapeutic strategies aimed at limiting
the amount of myocardial injury & preventing
complication. Prioritization of the bare necessity in this
context in order to select high risk group for comprehensive
therapy which is the only way to reduce the morbidity &
mortality of ACS.4 So primary challenge is the early &
specific diagnosis of ACS with identification of high risk
group that helps to initiate appropriate therapy without
delay. Traditional serum markers of myocardial injury
(cardiac enzyme troponin & myoglobin) in ACS reflect only
the sequel of inflammatory milieu & plaque rupture. In
contrast to the injury markers, newly identified serum
substances have drawn attention for their ability to portend
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acute coronary events & their outcomes. New biomarkers,
like natriuretic peptide may provide additional
pathophysiological insight & add to the strategy for
comprehensive assessment.5

outcome in patients with ACS by facilitating its risk
assessment and timely clinical decision making process at its
very outset , so we have decided to evaluate the prognostic
value of plasma BNP in patients with ACS.

B-type natriuretic peptide is a 32 amino acid neurohormone
released from ventricular myocardium predominantly in
response to increased ventricular wall stores, ventricular
dilatation & pressure overload.6 BNP was originally
identified in the extract of porcine brain. It is subsequently
found that BNP is synthesized in brain but there is
considerably more BNP in the cardiac ventricles. The diverse
action of BNP includes arterial and venous vasodilatation,
natriuresis, diueresis, inhibition of the renninangiotensin-aldosteron system, and inhibition of the
sympathetic nerve activity7.

MATERIAL & METHOD

BNP have been shown to aid in the diagnosis of heart failure
& to correlate with LV dilatation, remodeling, dysfunction
& the mortality among patient presenting with Acute MI.8
After Acute MI, BNP concentration rises rapidly during the
first 24 hours and then tends to stabilize.9 There is an
association between BNP and the short and long term risk of
death across the spectrum of ACS including patients
without myocardial necrosis or clinical evidence of heart
failure.10 Plasma BNP concentration measured between one
to four days after a transmural infarction provides prognostic
information that is independent of the left ventricular
ejection fraction and other important baseline
variables.11The association between BNP and long term risk
of death in ACS is independent of cardiac function, renal
function, the troponin I level, electrocardiographic changes
and other known risk predictors.12
After acute MI, raised concentration of BNP identifies
patients at risk for adverse ventricular remodeling, left
ventricular dysfunction, heart failure and death independent
of age, history of heart failure and left ventricular ejection
fraction. Even in patients with unstable angina and no
evidence of myocardial necrosis or heart failure, raised
concentration of plasma BNP are associated with an
increased risk of death.13 BNP is an independent marker for
risk stratification in ACS patients. So, elevated level of
plasma BNP in ACS patient is serious enough to warrant the
follow up examination.
The magnitude of risk relationship of ACS with BNP found
to be greater than that with most currently available cardiac
markers. Therefore, we want to evaluate the prognostic
implications of plasma BNP, a cardiac neurohormone across
the entire spectrum of ACS. BNP provides a convenient and
noninvasive means to gain insight into the underlying
consequences of ACS and thereby may identify high risk
target cases for timely specific therapeutic intervention.
Since BNP has the potential to improve substantially the

The present cohort study was conducted in the Dept. of
Biochemistry, BSMMU, NICVD & BIRDEM, Dhaka,
Bangladesh during the period from January 2009 to
December 2009. A total of 90 diagnosed acute coronary
syndrome (ACS) patients free from heart failure, renal
disease, thyroid disorder and hepatic disorder were enrolled
from the cardiology emergency department of BSMMU,
NICVD and BIRDEM. After measurement of plasma BNP
concentration, subjects were categorized into two groups.
Those having BNP concentration <640 pg/ml were included
in Group-I and those having plasma BNP concentration
>640 pg/ml were included in Group II. All patients were
treated and managed identically by conventional standard
management protocol during their hospital stay and even
after their discharge. After discharge all patients were
followed up periodically in every month up to 6 months.
During hospital stay and their follow up period patients
were assessed clinically for any kind of clinical outcomes
(good recovery, recurrent ACS, heart failure, cardiogenic
shock, stroke, and cardiovascular death.) In every visit
patient was evaluated on the basis of clinical assessment,
ECG, Echocardiogram, CAG, cardiac markers according to
the merit individual case. At the end of follow up patients
clinical outcome were evaluated on the perspective of their
baseline plasma BNP concentration. All data were recorded
systematically in a preformed data collection sheet.
Statistical analysis was performed by using Windows SPSS
13.0 version.Unpaired t- test and Chi-square test was done
to see significance between two groups in relation to age and
sex. The correlation between two groups with other baseline
variables was assessed by Chi square test. To evaluate the
association of plasma BNP with clinical outcome, chi-square
test and Fissure exact test were done. Finally, Binary logistic
regression was done to evaluate prediction of the risk of
adverse clinical outcome (end point) based on the baseline
plasma BNP concentration.
RESULTS
In a prognostic cohort study, 90 diagnosed ACS patients
were enrolled in the study on the basis of their clinical and
laboratory diagnostic criteria. At the outset, plasma BNP
concentration of all patients was measured and then
followed up. Out of 90 ACS patients 74 (82.2%) were male
and 16 (17.8%) were female with the mean age of 51.8 years
and the age range of 30 to 90 years (Table I).
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Table I: Age and sex distribution of study subjects
(n=90):
Sex

Age (yrs.)

Male

Female

Mean

Range

74

16

51.8

30 – 90

(82.2%)

(17.8%)

Among the enrolled patients, 24 (26.7%) were non-ST-elevation myocardial infarction (NSTEMI) and 66 (73.3%)
were ST-elevation myocardial infarction (STEMI). STEMI
includes 29 (32.2%) anterior MI, 21(23.3%) inferior MI,
and 16 (17.8%) other varieties of MI e.g. anterior-inferior
MI, posterior MI, right ventricular MI. (Table II).

Table II: Clinical types of study subjects (n=90):
NSTEMI

STEMI

(24)

(66)
Anterior MI

Inferior MI

Others

24

29

21

16

(26.7%)

(32.2%)

(23.3%)

(17.8%)

Table III shows the comparison of the two groups with
respect to the baseline characteristics and clinical types of
ACS. With respect to hypertension, diabetes and smoking
status two groups found identical but with respect to types
of ACS, STEMI found to be more in group II and NSTEMI
were more in group I.

Table III: Distribution of baseline characteristics and clinical types of ACS between two groups (n=90):

Characteristics

Group I (n=57)

Group II (n=33)

Frequency

Percentage

Frequency

Percentage

NSTEMI

22

38.6

2

6.0

STEMI

35

61.4

31

94.0

Hypertensive

24

42.1

15

45.5

Normotensive

33

57.9

18

54.5

Diabetic

20

35.1

13

39.4

Nondiabetic

37

65.9

20

60.6

Smokers

39

68.4

22

66.7

Nonsmokers

18

31.6

11

33.3

x2

P

Value

Value

11.314

0.001

0.095

0.757

0.167

0.683

0.029

0.864

Baseline plasma BNP concentration was also associated with the dichotomous clinical outcome (good outcome and bad
outcome) of study subjects. In group I (n=57) good outcome and bad outcome found in 41 (71.9%) and 16 (28.1%) patients
and those in group II (n=33) found in 6 (18.2%) and 27 (81.8%) patients respectively. Chi- square test was done to assess
the association of baseline plasma BNP concentration with the clinical outcome of the study subjects. In group II patients
having high baseline plasma BNP concentration significantly less good outcome but significantly high bad outcome found
compared to those in group I patients having low plasma BNP concentration. (Table IV).
Table IV: Association of plasma BNP concentration with the clinical outcome (good and bad outcome)
of the study subjects (n=90).

G roup
G roup I
(57)
G roup II
(33)

34

Good
outcome
(n)
(% )

Bad
outcome
(n)
(% )

41

71.9

16

28.1

6

18.2

27

81.8

X2
Value

P
Va lue

24.199

0.000
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Table V shows the binary logistic regression analysis of plasma BNP concentration of study subjects with respect to good and
bad outcome. Keeping the group I in reference category, it is found significant for group II (p- 0.000) with the odds ratio
11.5. The odds ratio of 11.5 indicates that there is 11.5 times higher chance of getting bad outcome in ACS subjects having
higher plasma BNP concentration (group II) than those having low baseline plasma BNP concentration (group I) .
Table V: Logistic regression analysis of plasma BNP concentration with respect to clinical
outcomes of study subjects

Parameter

Regression
Coefficient

Standard
Error

P - Value

Odds ratio
Exp (B)

Regression
Coefficient

Group II
O u tcom e

2.4

0.5

0.000

11.5

2.4

Group I
O u tcom e

Reference Category

1

• Mortality: Death of patients during study period as a consequence of acute coronary syndrome.
• Morbidity: Development of re-angina, re-infarction, arrhythmias, heart failure, cardiogenic shock and
stroke during study period.
• Good outcome: Recovery after conservative treatment or after any intervention without developing
complications like morbidity and mortality during study period.
• Bad outcome: After conservative treatment or any intervention, patient developed morbidity and
mortality during study period.
DISCUSSION
In this prognostic cohort study, 90 diagnosed acute coronary
syndrome (ACS) patients free from heart failure, renal
disease, thyroid disorder and hepatic disorder were enrolled
from the cardiology emergency department of BSMMU,
NICVD and BIRDEM. Among 90 patients, 74 (82.2%)
patients were male and 16 (17.8%) patients were female
with the mean age of 51.8 years and age range of 30-90
years. Higher bad clinical outcomes in group II compared to
group I indicates that the increasing baseline plasma BNP
concentration is associated with worsening clinical outcome.
In line with this study, many studies abroad have
demonstrated BNP as a predictor of adverse outcome in
ACS while others have refuted an association. This result was
consistent with the several studies. Suzuki et al, (2004)
found that the survival rate was significantly higher in
patients with plasma BNP concentration <180pg/ml than
those with plasma BNP concentration >180 pg/ml. Cox
proportional hazard ratio analysis showed baseline plasma
BNP as an independent predictor of death in ACS
patients14. Kuklinska et al, in their study concluded that
median plasma BNP value was higher in patients with
adverse clinical outcomes (p<0.001). Patients with plasma
BNP concentration >99.2pg/ml were significantly at higher
risk of adverse clinical outcome. Logistic regression analysis

showed that the plasma BNP concentration >99.2 pg/ml
was the strongest predictor of adverse outcome.15 Foody
(2006) found that after adjustment of multiple risk factors,
patients with plasma BNP level >80 pg/ml had significantly
greater risk for death when measured at baseline.16 In
consistent with this findings He B et al, (2006) in their study
demonstrated the prognostic value of plasma BNP and
C-reactive protein in patients with ACS undergoing
percutaneous coronary intervention. They found that both
plasma BNP and CRP were good predictors for early
mortality and major adverse cardiac events but CRP had lost
its predictive value after introduction of plasma BNP into
the model, while BNP was still an independent predictor for
mortality and major adverse cardiac events.17 Mega et al,
(2004) in their study demonstrated that after adjustment of
other clinical predictors including age, heart failure, HTN,
heart rate, anterior MI, patients with baseline plasma BNP
level >80pg/ml was associated with a seven-fold higher
mortality risk (Odds ratio 7.2, p=0.001). Patients with
plasma BNP level >80pg/ml were also more likely to have
impaired coronary flow (p=0.049).18 A study done by Ang et
al, (2009) found that after adjustment of other predictors,
baseline plasma BNP levels > 80pg/ml was associated with
subsequent cardiovascular events (Relative risk, 2.63, 95%
CI, 1.34-5.19).19 Sun, Wang and Zhang, (2006)
demonstrated the plasma BNP as an important predictor of
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cardiac death in Chinese patients with ACS. In their study
mean plasma BNP concentration in the non-survival group
was significantly higher than that of the survival group.
Multivariate logistic regression analysis incorporating age,
sex, HTN, DM, left ventricular ejection fraction,
Troponin-I and therapeutic regimens indicated that plasma
BNP was an independent predictor of cardiac death in
Chinese patients with odds ratio of 21.19.20
Through binary logistic regression analysis of plasma BNP
concentration with respect to their good and bad clinical
outcome keeping the group I in reference category,
presentstudy have shown the odds ratio 11.5 for group II
(p-0.000) indicating 11.5 times higher chance of getting bad
outcome in ACS subjects in group II having higher plasma
BNP concentration than those in group I having low plasma
BNP concentration. This result was consistent with several
other studies.7,21,22 In a study Morrow et al (2005)
demonstrated that after adjustment of other clinical
predictors like age, sex, renal function, hypertension,
diabetes and prior heart failure; a baseline plasma BNP
>80pg/ml was associated with a 2-fold higher long term risk
of death (Adjusted hazard ratio 2.1).7 De Lemos et al, (2001)
stated that the association of plasma BNP with clinical
outcome remained significant in subgroups of patients who
had STEMI, NSTEMI.21 In another study Morrow, de
Lemos and Sabatine, (2003) showed that an elevated plasma
BNP level >80pg/ml at presentation identifies patients with
non ST elevation ACS who are at five-fold risk of developing
new congestive heart failure or death (p<0.0001)
independent of other clinical predictors.22 It can be
concluded from this study that higher baseline plasma BNP
concentration is associated with more adverse clinical
outcomes in ACS patients. Since the baseline plasma BNP
concentration at the onset of event shows incremental
prognostic value, so plasma BNP can be used clinically as a
biomarker of prognosis in ACS patients.
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