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ABSTRACT
Aim: To study the value of BNP as a screening tool to identify silent ischemia and diastolic dysfunction in asymptomatic type II
diabetic patients.
Objectives: The objective of the study is how far BNP value will be useful in early detection of LV dysfunction and ischemia without
subjecting the patient to treadmill test and ECHO, as both are even though speciﬁc but not sensitive. Our effort is to identify a simple blood
test which is highly sensitive in identifying them.
Study population: This study was conducted in the in the Department of Medicine and Department of cardiology Sree Balaji Medical
College, Chennai, Tamil Nadu during the period of August 2010 to August 2011. Total number of patients included in this study was 77
out of which 22 were males and 55 were females’ patients ranging from 30 years to 70 years.

STUDY DESIGN

BNP assay

This study is a prospective study and is aimed to assess the
prognostic role of serum BNP level in asymptomatic type 2 Diabetic
patients for silent myocardial infarction.

The test measures BNP by immunoassay and utilizes a fluorescence
detection system. The assay is linear between 20-1300 pg/ ml, with a
lower limit of detection of 20 pg/ ml. Samples. 1300 pg/ ml cannot be
re-assayed after dilution. Collect whole blood in 4 ml lavender top
tube- a minimum of 2 ml of blood is required. Moderately hemolyzed
specimens are acceptable. Samples greater than 4 hours old are not
acceptable for testing. The rapid BNP will be available only on STAT
basis with a turnaround time of less than 60 minutes. No panic value
levels have been set [1].

Exclusion criteria
1.

Subjects with the presence of pathological Q waves, LV
hypertrophy on voltage criteria or ST/ T wave abnormalities
in ECG.

2.

History of Congestive Heart Failure.

Resting echocardiography

3.

History of End Stage Renal Failure.

4.

History of smoking.

5.

History of consumption of alcohol.

6.

Subject with uncontrolled hypertension.

7.

Clinically significant abnormal laboratory results at screening.

8.

Patient who is not willing to participate in the study.

9.

Participating in a clinical research trial within 30 days of our
study.

Subjects are examined in the left lateral decubitus position using
a standard commercial ultrasound machine using a 2.5 MHz phased
array probe. Three apical views (apical 4 chamber, 2 chamber, and
long axis views) are acquired using standard harmonic imaging.
Mitral and pulmonary flow velocities were recorded by using
conventional pulsed wave Doppler ECHO. Left ventricular diameters
and wall thickness are measured from 2 dimensional targeted
M-mode echocardiography. Left ventricular mass is determined by
Devereux’s formula [2]. Left ventricular hypertrophy is defined as
LV mass index (g/ m2) greater than 131 g/ m2 in men and greater
than 100g/ m2 in women [3]. Resting LV end diastolic, end systolic
volumes and ejection fraction are computed using a modified
Simpson’s biplane method. Regional wall motion analysis is scored
as normal, mildly hypokinetic, severely hypokinetic and akinetic by
two people who blinded to the patient’s clinical data. Infarction was
identified by resting wall motion abnormalities.

10. Individuals who are cognitively impaired and/ or who are

unable to give informed consent.
11. Any other health or mental condition that in investigator’s

opinion may adversely affect the subject’s ability to complete
the study or its measures or that may pose significant risk to
the subject.

DESCRIPTION OF THE STUDY
The subjects are invited to the study center from local population
who are diabetic and willing to participate in the trial. Each subject
will be informed both orally and in writing about the study prior to
inclusion in the study and only the subjects who have given written
consent were included in the study. The selection of the subjects was
taken by the inclusion and exclusion criteria. The selected subjects
were given a screening number and underwent a screening procedure
to find out eligible candidates. The screening procedure includes
obtaining subject’s demographic data and medical history, physical
examination, baseline symptomatology, laboratory investigations
like fasting blood glucose, HbA1c, Lipid profile, urea, creatinine, liver
function test and ECG.
The selected subjects were given subject number. They will be
asked to come on the next day for the next set of investigation like
BNP, TMT and resting ECHO.
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Stress testing
Exercise echocardiography is performed in patients who have
fulfilled the inclusion and exclusion criteria. Blood pressure and
cardiac status by 12 lead electrocardiograms are monitored during
the exercise test. Regional wall motion is compared before and after
stress, and patients with ischemia are identified by inducible wall
motion abnormalities.

RESULTS
Of the 77 patients 28 had diastolic dysfunction and 23 had
ischemia (inducible wall motion abnormalities and peak exercise),
with 17 having both LVD and ischemia. (Figure 1) (Table 1-3).
Echocardiography
Among 77 patients 28 had subclinical left ventricular diastolic
dysfunction identified by a 2D ECHO. These patients NT pro BNP
were compared. NT pro BNP > 600 could predict diastolic dysfunction
at sensitivity of 64% and negative predictive value of 73%, p = 0.000.
Suggestive BNP could be used effectively as screening tool to identify
diastolic dysfunction. (Figure 1) (Table 4).
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DISCUSSION

Among the 77 patients 23 patients had developed silent ischemic
changes on performing Exercise tolerance test. When BNP > 600
of this patients were observed was found BNP could predict silent
ischemia at sensitivity of 50%, negative predictive value 61%, p =
0.000.

Both echocardiography and BNP have clinically been used for
screening and monitoring of LV dysfunction, particularly in those with
high possibilities of development of heart failure. The present study
has demonstrated that echocardiographic screening of asymptomatic
diabetic subjects with apparently normal cardiac function may
identify significant numbers of patients with asymptomatic ischemia,
LVH and subclinical LV dysfunction. Measuring BNP is simple and
rapid and has been suggested as a screening test for LV dysfunction
in patients with diabetes mellitus [4], BNP levels in the present
study were significantly different between patients with and without
subclinical LV dysfunction.

Both treadmill and echocardiography
77 enrolled in the study, 17 of them had features of both diastolic
dysfunction and silent ischemic changes. When compared with BNP
cut off value it had sensitivity and negative predictive value was 100%.

Mean = 598.48

Frequency

Std.dev = 257.325
N = 77

Screening for LVD and CAD
Conventional echocardiography is routinely used for screening
for LVD in clinical settings. The current study demonstrated that
BNP was significantly increased in older female patients, confirming
previous findings [5]. However, although BNP was higher in patients
with LVD than those without, consistent with previous findings
[6], an abnormal BNP level was found in 22 patients, suggesting
usefulness of BNP as a screening tool for LVD [7,8].
Coronary artery disease is commonly silent in patients with
DM and screening with stress ECHO may be of value in identifying
patients with occult CAD. However, although the coronary
natriuretic peptode system is involved in the pathobiology of intimal
plaque formation in a human being and plasma BNP concentration
has been shown to be markedly increased in patients with CAD, even
without concomitant LV dysfunction [9], the present study suggests
that BNP levels can be used for CAD screening. Our findings are
different from the previous work, showing that BNP is elevated even
in uncomplicated ischemic heart disease without increased LV wall
stress or myocardial dysfunction [10].
Subclinical diabetic heart disease

Figure 1: Distribution curve of BNP

Recent application of new sensitive techniques such as myocardial

Table 1: Clinical characteristic of diabetic patients
TOTAL POPULATION

Age

Treadmill positive

ECHO positive

Both treadmill and ECHO

N=77

N= 23

N= 28

positive
N=17

51.32±1.11

52.96±2.24

52.21±1.92

52.24±2.63

Both treadmill and
ECHO negative
N=43
50.23±1.41

Sex

22/55

6/17

9/19

4/13

11/32

Duration of diabetes

6.96±0.55

10.65±2.64

10.36±2.28

11±3.48

5.72±0.53

Urea

27.67±0.65

28.87±1.34

28±1.15

28.41±1.71

27.12±0.86

Creatinine

0.94±0.02

0.97±0.03

0.95±0.03

0.97±0.05

0.93±0.02

SGOT

34.53±1.73

33.91±2.87

36.61±3.51

35.82±3.42

34.02±1.98

SGPT

34.62±1.81

34.35±3.5

37.43±3.36

36.18±4.28

33.56±2.06

BAP

222.89±23.64

221.09±24.68

204.71±20.4

212.82±32.48

231.72±40.24

Cholesterol

168.77±5.42

175.91±10.11

163.61±7.71

165.12±10.83

166.88±7.64

Triglycerides

185.33±8.73

197.65±19.52

181.11±13.87

187.88±21.14

177.30±11.12

HDL

39.27±0.42

38.70±0.66

38.39±0.47

28.35±0.63

39.97±0.63

LDL

92.45±4.84

97.61±9.31

87.43±7.14

89.18±10.23

91.67±6.67

VLDL

37.06±1.75

BNP

39.57±3.89

37.79±2.76

37.79±2.76

35.47±2.23

841.87±39.39

834.57±30.30

834.57±30.30

440.53±29.11

The median NT pro BNP value of entire study population (n=77) were 598, age 51.32±1.11, male :female ratio distribution was 22:55 and mean duration of diabetes
was 6.96±0.55 years.
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Table 2:
BNP>375

BNP>485

BNP>600

BNP>700

BNP>800

SENSITIVITY

35

42

50

63

88.6

SPECIFICTY

93

92

94

95

86

85

91

91

91

65

25

46

61

77

P VALUE

0,02

0.002

0.00

.000

.000

ODDS RATIO

7.70

9.05

16.50

36.7

48.7

POSITIVE
PREDICTIVE
VALUE
NEGATIVE
PREDICTIVE

96

VALUE

95%
CONFIDENCE
INTERVAL

0.94167.24

3.20-

1.77-62.05

113.86

6.74-265.7

1.11384.15

Table 3:
BNP>375

BNP>485

BNP>600

BNP>700

BNP>800

SENSITIVITY

45

54

64

72

100

SPECIFICTY

100

96

97

91

81

POSITIVE
PREDICTIVE
VALUE

100

96

97

91

81

NEGATIVE
PREDICTIVE
VALUE

15

53

73

81

P VALUE

0.001

0.00

0.00

.000

.000

ODDS RATIO

-

30.53

61.2

66.6

-

95%
CONFIDENCE
INTERVAL

-

3.85650.76

7.531323.4

6.49-121.4

-

100

Table 4: Echocardiography :Among 77 patients 28 had subclinical left
ventricular diastolic dysfunction identiﬁed by a 2D ECHO. These patients NT pro
BNP were compared. NT pro BNP >600 could predict diastolic dysfunction at
sensitivity of 64 % and negative predictive value of 73%, P= 0.000. Suggestive
BNP could be used effectively as screening tool to identify diastolic dysfunction.
LVD

SILENT
ISCHEMIA

BOTH POSITIVE

SENSITIVITY

64

50

100

SPECIFICITY

97

94

58

PPV

96

91

40

NPV

73

61

100

P VALUE

.000

.000

.000

AUC

.829

.762

.792

Importantly, the balance of evidence suggests that BNP is
uninfluenced by diabetes itself- BNP release has no relationship with
acute hyperinsulinemic conditions [16], does not rise in response
to acute hyperglycemia in type I patients [17] and diabetes does not
influence the expression of BNP Messenger RNA (mRNA) in the
ventricular myocardium [18]. However, some data do suggest that
BNP release is reduced in diabetes, after ligation of coronary artery
for 1 week, the ventricular BNP mRNA increased less in diabetic than
non diabetic rats [19]. The association of obesity and type 2 diabetes
may be important, as obesity is associated with low BNP [20,21].
Overall these data suggest that diabetes may inhibit or at least have no
effect on LV BNP synthesis.
Since the study population group is very small it cannot be
generalized for entire population. So, further studies are required
in larger groups to identify whether NT pro BNP can be used as
a screening tool at primary health care center level to identify
asymptomatic cardiac disease among diabetic patients. The currently
cost NT pro BNP is high, when we use it in a larger scale we hope the
cost might get reduced.

SUMMARY
Adults with diabetes have a two to four fold greater risk for dying
from cardiovascular diseases compared to those without diabetes [22].
The poor prognosis of these patients has been explained by a greater
incidence of heart failure and the adverse impact of diabetes on heart
failure. Many patients with LV dysfunction remain undiagnosed and
untreated until advanced disease causes disability. This delay could
be avoided if screening techniques could be used to identify LV
dysfunction in its preclinical phase.
Currently
standard
echocardiography
and
stress
echocardiographic testing are used to screen for LVH and CAD.
The objective of this study is how BNP value will be useful in early
detection of LVD and ischemia without subjecting the patient to
TMT and ECHO as both are even though specific not sensitive. Our
effort is to identify a simple blood test which is highly sensitive in
identifying them.

velocities, strain and strain rate has enabled non invasive detection of
the abnormal LV function in diabetic hearts at an early stage [11,12].
However, age and sex are important factors associated with LV
dysfunction [13] 2 and have not individually been taken into account
in the determination of cardiac functional status in these studies.
By application of recently described age and sex adjusted normal
myocardial velocity ranges to define the prevalence of subclinical
diabetic heart disease in patients without known heart disease,
the present study demonstrated that 36% patients had significant
subclinical LV dysfunction in patients with diabetes but without LVA
or CAD.
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Brain natriuretic peptide has been found to be elevated in patients
with heart failure and asymptomatic or minimally symptomatic
LV dysfunction [14] and reliably predicts the presence of overt LV
dysfunction by echocardiography [15]. However, BNP measurement
seems to have usefulness in identifying patients with LVH and seems
to have value in detection of CAD in diabetic patients without known
heart disease.
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This study was conducted in the department of medicine and
department of cardiology at Sree Balaji Medical College, Chennai.
Tamil Nadu, India during the period of August 2010 to August
2011. Total number of patients was 77 who were included after the
screening procedure out of which 22 were males and 55 were females
ranging from the ages 30-70 years.
Among 77 patients 28 had subclinical left ventricular diastolic
dysfunction identified by a 2D ECHO. These patients NT pro BNP
were compared. NT pro BNP > 600 could predict diastolic dysfunction
at sensitivity of 64% and negative predictive value of 73%, p = 0.000.
Suggestive BNP could be used effectively as screening tool to identify
diastolic dysfunction.
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Among 77 patients 23 had developed silent ischemic changes on
performing TMT. When BNP > 600 of this patients were observed
it was found that BNP could predict silent ischemia at sensitivity of
50%, negative predictive value of 61%, p = 0.000.
77 enrolled in the study 17 of them had features of both diastolic
dysfunction and silent ischemic changes. When compared BNP cut
off value (> 600), it has sensitivity and negative predictive value of
100%.

CONCLUSION
This studies a clear correlation between the occurrence of
an increase in diastolic dysfunction and ischemia in diastolic
dysfunction and ischemia with an increase in BNP concentration.
Furthermore, the results suggest that NT-pro BNP value above 600
is a good indicator for referring a patient for ECHO and exercise
tolerance test. We conclude that a single measurement of NT pro
BNP at diabetic OPD can provide important information about the
cardiac status of asymptomatic diabetes patients who might require
a cardiac evaluation. Early diagnosis of cardiovascular complications
with the lab test would help preventing and reducing morbidity in
diabetic patients.
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