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ABSTRACT

In spite of advances in diagnostic modalities, diagnosis of acute myocardial infarction is challenging.
During the last decade B-type natriuretic peptide (BNP) has been recognized as a useful marker for the
detection of acute and chronic left ventricular dysfunction. BNP is released by the ventricles as a
hormonal response to increased wall stress, pressure and volume overload. It correlates very closely with
heart failure, as well as clinical response to treatment and prognosis. This study was designed to examine
the plasma levels of brain natriuretic peptide as well as CK-MB & troponin | as a diagnostic marker in
acute myocardial infarction patients. This study was conducted on 90 consecutive patients who presented
in the emergency department within 6 hrs of having acute chest pain and on 90 healthy age and sex
matched volunteers who formed the control group. The plasma levels of brain natriuretic peptide using
the quantitative immunofluorescence assay and CK-MB was estimated by Immunoinhibition method
using an automated analyzer. Troponin | was measured by chemiluminescence immunoassay (CLIA).The
sensitivity and specificity of BNP, CK-MB and troponin | for the detection of acute myocardial infarction
were analyzed. The results of BNP, CK-MB and troponin | alone and in combination were correlated. The
brain natriuretic peptide, CK-MB and troponin | concentration in serum were significantly higher in acute
myocardial infarction than in the healthy controls. The sensitivity and specificity of brain natriuretic
peptide was 94.94% and 85.15% as compared to 92.94%, 88.42% and 93.98%, 87.63 % respectively for
CK-MB and Troponin 1. Also the sensitivity and specificity of combination of BNP, CK-MB and
troponin | were found to be 94.57% and 96.59% respectively.BNP along with CK-MB and troponin | is
found to be a better marker in the diagnosis of AMI, as the sensitivity and specificity of the combination
of these markers was better than independent isolated markers. Therefore we suggest the combination of
BNP, CK-MB and troponin | should be used in the diagnosis of AMI in patients with chest pain or early
clinical signs of myocardial infarction.
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INTRODUCTION

Acute myocardial infarction (AMI)
is one of the major causes of morbidity and
mortality in the world.™ In 1988 de Bold
discovered BNP in blood of patients with
congestive heart failure.”) This peptide was
named after porcine brain from where it is
first isolated. But later on it was realized that
heart was its main source.*! BNP is released
from cardiac myocites due to their
stretching, volume overload and high filling
pressure. All of these actions result in high
wall stress, which is initiating release of
BNP precursor, or Pre—Pro-BNP. It cleaves
first to pro-BNP then to, the biologically
active BNP and the inactive amino terminal
fragment, N-terminal prohormone of BNP-
NT-pro BNP.[*®! In the failing heart, BNP
release is a part of the compensatory action
such as activation of renin-angiotensin-
aldosteron system (RAAS) and sympathetic
nervous system. Besides its role of
mechanical pump, the heart has now become
new endocrine organ- by releasing BNP the
heart expresses it’s suffering. In numerous
clinical and epidemiological studies ©® it
was proved direct correlation between
reduction of systolic function of the left
ventricle and elevation of natriuretic
peptides, this enables possible biochemical
diagnosis of the heart failure.!) The purpose
of the study was to evaluate the diagnostic
role of BNP, CK-MB and TROPONIN 1 in
AMI patients.

MATERIALS AND METHODS

The present observational case-
control study was conducted at the
Department of Biochemistry, B J Medical
College, Pune. Total 90 patients were
included in the study group having the chest
pain and brought to the intensive care unit
after confirmed diagnosis of AMI. The
blood samples were collected immediately
after confirmation of diagnosis, along with
patients, 90 healthy age & sex matched

controls were also included. Acute
myocardial infarction was diagnosed by
physician with prolonged chest pain and
confirmed by clinical examination i.e.
electrocardiogram (ECG), echocardiography
and blood values. The exclusion criteria
were the coexistence of any other serious
illness like thyroid dysfunction, diabetes,
hypertension and liver or kidney disease.
The study was approved by Institutional
ethical committee. The study group had the
mean age of 58.58 + 8.55 years Plasma BNP
was analyzed within 24 hrs on the same
EDTA-anti-coagulated blood sample
collected on admission for CKMB and
troponin-I, using the quantitative
immunofluorescence  assay!’®  Plasma
CKMB was measured by Immunoinhibition
method.™* Plasma troponin-1 was measured
by  chemiluminescence immunoassay
CLIAM

RESULT

The mean age limit was 58.58+8.55
years in AMI patients and 59.0 £ 10.11years
in control subjects. In the present study
patients presenting AMI were evaluated
with the following results. The Systolic
blood pressure & Diastolic blood pressure
value is higher in AMI patients (136.20 +
1.74, 94.08 =£0.78) than in controls
(108.86+2.16, 83.48+1.06) among90 AMI
patients 42 patients under the hypertension
and about smoking status 17 were smokers
in AMI & 23 were in control subjects& 73
were non-smokers in AMI patients &67were
in controls. Demographic data of control and
AMI group are shown in Table 1.

As shown in table no. 2 The BNP
Levels were increased significantly
(P<0.001) in the MI (199.18+49.40) as
compared in controls (57.2£14.07). The
mean values of serum CK.MB and troponin
I were significantly (P<0.001) higher in the
MI  (72.06£54.97, 2.835%£1.380) as
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compared to those in the healthy controls
(21.71 + 3.250, 0.442 + 0.357) respectively.

Table 1: Demographic characteristics of control and

AMI patients.

Parameter Control Subjects | AMI Patients
Age (Mean £S.D) years 59.0 + 10.11 58.58+8.55
Systolic blood pressure | 45861 5 16 136.20 +1.74

(mm of Hg)

Diastolic blood pressure

(mm of Hg)

83.48 +1.06

94.08 £0.78

Hypertension

00

42

Smoking Status:

smoker

23

17

Non-smoker

67

73

Table no 2.Values of cardiac parameters in AMI patients.

Table No. 3 Shows the sensitivity,
specificity, positive predictive value & the
negative predictive values of BNP, CK-MB,
troponin | and the combination of (BNP +
CK-MB + troponin 1). The BNP had
sensitivity of 94.94% and specificity of
85.15 %, CKMB and Troponin-I had the
sensitivity of 92.94% & 93.98%
respectively, while specificity of 88.42% &
87.63% respectively. The positive predictive
and negative predictive values of BNP,
CK.MB and troponin | were 83.33% &

: : 95.56%, 87.78% & 93.33%, 86.67%
Parameters Control Subjects | AMI Patients P Value &9444% respectiVEly. We a|SO Calculated
BNP (pgim) | 572 #1407 | 19918 +4940 | <0.0001 the effectiveness of combination of BNP,
CK-MB (IU/L) | 21.71+3.250 72.06 +54.97 <0.0001 _ : P
TROPONINT 1 g 142 +0357 | 2835+1.380 | <0.0001 ck MB & T_rqponln I- t-he sensitivity,
ng/m B B
(ng/mi) : : o ; specificity Positive predictive value and
negative predictive values are 94.57 %,
96.59 %, 96.69& 94.44% respectively.
Table no 3 Comparative diagnostic accuracy of BNP, CKMB and Troponin-I
Vari BNP,CK-MB
ariables BNP CK-MB | TROPONIN- I & TROPONIN |
Sensitivity 94.94% 92.94% 93.98% 94.57%
Specificity 85.15% 88.42% 87.63% 96.59%
Positive predictive value 83.33% 87.78% 86.67% 96.69%
Negative predictive value | 95.56% 93.33% 94.44% 94.44%
DISCUSSION behavior in those with large infarct and/or

Patients with acute chest pain in the
emergency department frequently constitute
a clinical diagnostic dilemma to physicians,
particularly when the ECG is non-
diagnostic. Although 60-70% of these
patients are usually admitted to the hospital
for investigation, less than one-third of them
receive the final diagnosis of acute coronary
syndrome.[*3 4!

In the acute ischemic cascade,
myocardial cell death (and the release of its
necrosis markers) is a final event.'™ One of
the first steps in this process is systolic and
diastolic dysfunction. BNP is produced by
myocardial cells when submitted to wall
stress or overload, especially if systolic
dysfunction is present.">*® previous studies
have demonstrated plasma BNP elevation in
patients with AMI, reflecting biphasic

significant systolic dysfunction.!**!

Recent studies in patients with ST-
segment elevation AMI and non ST-
elevation acute coronary syndrome have
demonstrated BNP as a potent predictor of
early and late cardiac events.>?% In these
studies, BNP levels were measured hours to
da%/s after hospital admission. Jernberget
al.? collected blood samples of 775 acute
chest pain patients to their coronary care
unit and demonstrated a significant trend in
the rate of AMI diagnosis across BNP
levels. Patients with AMI had significantly
higher median BNP levels than patients with
unstable angina or non-cardiac chest pain.
BNP level on admission also provided
significant prognostic information in this
study.
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The present study demonstrates that
plasma BNP measured in patients on arrival
at the emergency department with chest pain
is significantly higher in those with non-ST
elevation AMI compared with unstable
angina and non-acute coronary syndrome
patients. When compared with CKMB and
troponin-1 on admission, BNP was more
sensitive for the diagnosis with a similar
high negative predictive value. More
importantly, when measured in association
with these necrosis markers on admission,
BNP levels added significantly to their
diagnostic  performance, increasing the
sensitivity and negative predictive value.
The concept , that ischemia may be an
important stimulus for BNP release is
supported by several observations In
experimental models of infarction, BNP
gene transcription is increased in both
infracted tissue and surrounding viable
myocytes, which exhibit increased wall
stress®® In patients referred for stress
testing, it has been shown that BNP rises
after exercise in proportion to the size of the
ischemic territory as assessed with nuclear

single-photon emission computed
tomographic  imaging.”®  Finally, after
percutaneous transluminal coronary

angioplasty, BNP transiently increases, even
when intracardiac filling pressures remain
unchanged.%

The findings of this study confirm
previous ones. The biological continuum of
myocardial hypoxia is acute coronary
syndrome, where AMI represents a greater
ischemic burden than unstable angina, the
progressive increase in BNP levels is seen.
Then, immediate BNP elevation seems not
to be directly related to myocardial necrosis
or to the amount of cell death as measured
by initial troponin blood level as no linear
correlation between them was found Rather,
BNP seems to be a marker of the ischemic
burden that results in  ventricular
dysfunction. Therefore BNP is a strong

predictor as well as a diagnostic tool for
AMI, particularly in patients with chest pain
and non-diagnostic ECG and
CKMB/troponin blood levels.

CONCLUSION

The present findings with combined
use of BNP, CK-MB & Troponin |
significantly improved the sensitivity,
specificity Positive predictive value and
negative predictive value, which suggests
that diagnostic efficiency of combination of
these markers for the diagnosis of AMI than
using any single marker. It is concluded that
plasma BNP is an early marker of AMI in
patients with chest pain and non-diagnostic
ECG; its use should be considered in
patients with suspicion of Cardiac ischemia
in the emergency department in association
with  serial CKMB and troponin
measurements.
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