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Abstract

Background: Sudden Cardiac Death (SCD) is still a
challenge despite advances in diagnostic and therapeutic and
inspite of effectiveness of Implantable Cardioverter Defibril-
lators (ICDs), a better identification of patients with depressed
ventricular function who could benefit from an ICD or, perhaps
more importantly, those who are unlikely to benefit would
helpin their management.

Aim of Study: Was To assess the prognostic value of B-
type Natriuretic Peptide (BNP), in predicting sudden cardiac
death within 90 days from the onset of MI in pts who developed
LV dysfunction in this period.

Methods: We measured NT pro BNP in 60 consecutive
post-STEMI patients with LV systolic dysfunction (<EF 50%),
(45 men, represents 75% with mean age 57.6 +£8.4 years old),
3 to 5 days after onset chest pain.

Results: Mean age of studied patients was 57.6 £8.4 years
old (range 35-80). Males constituted 73.3% of our study
population (44 males), we found mean NYHA 2.8, mean
Killip class of 2.9 and mean TIMI risk score of 8.3. Follow-
up was done at 90 days. Forty eight patients survived (80%),
of whom life-threatening arrhythmias was documented in
seven patients (11.7%), 12 pts had SCD (20%). Pro-BNP as
evidenced as a useful marker in predicting SCD by plotting
the ROC curve that revealed AUC for 0.775 for prediction of
sudden cardiac death, while AUC was 69.6% of ROC curve
of same neuropeptide in evaluating accuracy in prediction
VT, by. Kaplan Meier analysis shows that rise of pro-BNP
above 3.2ng/ml has a significant predictive impact upon SCD,
[OR 0.748 (CI 95%: 0.07-0.932), p-value .039].

Conclusion: BNP levels are a strong, independent predictor
of sudden death in patients with ischemic cardiomyopathy
after an acute ML
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Introduction

SUDDEN Cardiac Death (SCD) is still a challenge
since it remains a major public health problem
despite advances in diagnostic and therapeutic and
inspite of effectiveness of Implantable Cardioverter
Defibrillators (ICDs) [1-3]. To achieve the maximum
benefit from ICD therapy, individual risk stratifi-
cation is required in order to identify patients at
increased risk for SCD and patients who would
not get benefit and exposed to potential adverse
effects [1-3]. Neuro hormones are secreted mainly
in response to ventricular stretch in responce to
volume and pressure overload [4]. Of those, Brain
Natriuretic Peptide (BNP) and its precursor the
amino terminal fragment of the BNP, pro hormone
(NT-proBNP) are most studied.

In almost of all previous studies [4-8], that these
peptides are powerful markers for prognosis, diag-
nosis, and risk stratification in Heart Failure (HF)
patients.

Studies [9-12] have suggested that elevated
plasma BNP or NT-pro BNP levels are associated
with an increased risk of sudden cardiac death in
patients with acute coronary syndromes.

In almost of these studies, it had been demon-
strated that there was proportional and absolute
increment above normal levels of the NT-proBNP
exceeds that for BNP in left ventricular dysfunction,
suggesting that NT-pro BNP may be a more sensi-
tive prognostic marker compared to BNP [13]. Since
a relationship between B-type natriuretic peptides
and ventricular arrhythmia has been suggested
[5,14-17] .

Early after an acute myocardial infarction, BNP
1s released as a result of ischemia and necrosis of
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myo-cardia cells. Afterwards, BNP rises as aresult
of systolic or diastolic dysfunction and increased
wall stress of the left ventricle [3-5]. Our study
aimed to evaluate the importance of BNP levels
in predicting the occurrence of malignant Ventricu-
lar Arrhythmias (VA) in patients with | eft ventricu-
lar dysfunction.

Aim of the work:

Assess the prognostic value of B-type Natriu-
retic Peptide (BNP), in predicting malignant ven-
tricular arrhythmia that may lead to sudden cardiac
death within 90 days from the onset of MI in pts
developed LV dysfunction in this period.

Patients and M ethods

The present study is a prospective observational
study conducted on 60 consecutive patients who
diagnosed to have acute STEMI complicated by
LV systolic dysfunction & admitted to Critical
Care Department of Kasr El-Aini Hospital, Cairo
University From 2015 to 2016.

Our patients included: 60 cases who was diag-
nosed to have STEMI, 46 pts under went primary
intervention by PCI, while 14 pts received throm-
bolytic therapy.

Inclusion criteria:

* Adult patients diagnosed to have an acute myo-
cardia infarction (STEMI), only if (at least 2
criteria of the following) were met:

1- Typical retro sternal chest pain (relieved by
nitrates).

2- ST segment elevated greater than 0. ImV in limb
leads or 0.2mV in precordial leads or new or
indeterminate LBBB.

3- Elevated cardiac biomarker suggestive of myo-
cardiainjury in early few hours.

*» With echocardiographic evidence of LV systolic
dysfunction (LV EF <50%).

Exclusion criteria;

1- Renal impairment defined as serum creatinine
level morethan 1.5mg/dl that causes a non spe-
cific elevation of troponin.

2- Systemic sepsis that also causes a hon specific
elevation of troponin.

3- Cardiac arrest before taking samples.
4- Patients with cerebro vascular stroke.
5- Advanced malignancy.

All patients wer e subjected to the following:

1- Informed consent from the patient or the closest
family member.

2- Detailed medical history taken from the patient
or afamily member.

3- Clinical assessment.

4- Surface 12 leads ECG.

5- Transthoracic echocardiographic examination.
6- Biochemical measurement

7- Coronary angiography.

Clinical assessment in the form of:
* Full physical examination.

» Clinical scoring systems: Used to evaluate patients
with heart failure after an acute M.

A- New York Heart Association: Functional
classification based on severity of symptoms and
physical activity.

* Class|: No limitation of physical activity. Ordi-
nary physical activity does not cause undue breath
lessness, fatigue or palpitaitons.

» Class|l: Slight limitation of physical activity.
Comfortable at rest, but ordinary physical activity
results in undue breath lessness, fatigue, or pal-
pitations.

¢ Class |11: Marked limitation of physical activity.
Comfortable at rest, but less than ordinary phys-
ical activity results in undue breath lessness,
fatigue, or palpitations.

* Class 1V: Unableto carry on any physical activity
without discomfort. Symptoms at rest can be
present. If any physical activity is undertake,
discomfort isincrease.

SQurface 12 leads ECG:

Twelve lead ECG with consistent chest leads
positioningperformed daily for 5 days.

ECG was considered abnormal if the following
was detected:

* ST segment elevation greater than 0. ImV inlimb
leads or 0.2mV in precordial leads.

* Arrhythmias.

Transthoracic echocardiographic examination:

Each patient was examined in the left |ateral
position according to the recommendations of the
American Society of Echocardiography (ASE).
Images obtained from each part of the examina-
tion together with standard ECG were stored for
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subsequent analysis. The study was conducted
using an ATL HDI 5000 colored echocardiographic
machine, using a 3.5 MHz transducer. 2D and M-
mode for assessment of:

* Left Ventricular Ejection Fraction (EF).

Biochemical measurement:
* Full laboratory investigation.

* Cardiac biomarkers (cardiac troponin I, CK MB,
CPK, were measured on admission).

* Plasma samples withdrawn from every patient in
our study in the first 48hrs, to assess BNP.

Coronary angiography:
All patients were informed & had a written
consent.

The diagnostic angiograms were obtained using
Digital Imaging and Communications in Medicine
(DICOM)-compatible digital systems: Siemens
AG model No.07555126 & Philips CV20 with
imaging speed: 15 frame per second (fps).

Quantitative Coronary Analysis (QCA):

The coronary parameters of major interest are
summarized in Table (1):

Table (1): Main parameters obtained with QCA (adapted from
Garrone et al., 2009).

Range Commonly used parameter range meaning

0-6.00mm * Minimal Luminal Diameter (MLD):

1.5-6.0mm * The smallest lumen diameter in the segment
of interest.

* Reference Vessel Diameter (RVD)

* The averaged diameter of the coronary

assumed without atherosclerotic disease

0-60.0mm * Lesion length: Length of the stenosis as
measured by 2 points where the coronary
margins change direction, creating a shoulder
between the angiographically normal

subsegment and the diseased subsegment.

0-100% * Diameter Stenosis (DS): (RVD-MLD)/RVD

N.B.: The reference segment was defined as the segment
leastaffected by atherosclerosis within a 10mm span proximal and
distal to the target lesion.

* Follow-up was done for all survived pts in
our group studied and also those were rescusitated
from SCD, by full clincal examination, history
taking of palpitation,syncopal attacks and also 12
leads ECG to assess occurrence of ventricular
arrhythmia in these pts, within 90 days period from
onset of MI.
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Results

Our study is prospective observational study
conducted on 60 adult patients admitted to Critical
Care Department (Cairo University) as having
acute MI and post MI L.V systolic dysfunction
throughout the period from September 2014 to
March 2015.

A- Demographic and descriptive data:

Our study was conducted on sixty patients with
LV dysfunction, complicating the course of acute
MI. Mean age of studied patients was 57.6 £8.4
years old (range 35-80). Males constituted 73.3%
of our study population (44 males and 16 females).

Forty six pts were subjected to primary percu-
taneous coronary intervention (76.7%) while four-
teen pts received medical treatment (23.3%).

Clinical examination:

Risk category stratification in our patients,
showed mean NYHA 2.8, Killip class of 2.9 and
TIMI risk score of 8.3. as shown in Table (2):

Table (2): Clinical Examination in NYHA, Killip Class.

Clinical examination

NYHA 2.840.8
KILLIP class 2.81£0.8
TIMI risk point 7.842.4

Follow-up clinical examination:

Follow-up clinical examination was done for
survivors and showed a mean NYHA: 1.9 £0.7.

Follow-up was done at 90 days. Forty eight
patients survived (80%) from those seven patients
documented in life-threatening arrhythmias (11.7%)
and sudden cardiac deathwere developed in 12 pts
in our population.

Initial echocardiographic examination:

Echocardiographic examination was done for
all patients and showed a mean EF of 41.9£8%
with RWMA: 13.3£3.3 as shown in Table (3).

Table (3): Initial Echocardiographic examination.

Echocardiographic examination

LVEF
RWMA

41.9+8%
13.3+3.3

Twenty seven patients had initial EF value
higher than or equal to 45%, while 20 patients had
EF values ranging between 35 and 45% and only
13 patients had values lower than 35%.
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Fig. (1): EF Categories.

Follow-up echocardiographic examination:

Follow-up echocardiographic examination
was done for survivors and showed a mean EF
of 46.71£8.8% with RWMA: 8.7%4.1 as shown in
Table (4):

Table (4): Follow-up echocardiographic examination for
survivors patients.

ECHO examination

EF 46.7£8.8%
RWMW 8.714.1

Table (5): Cut off points of Pro-BNP for prediction of ven-
tricular arrhythmia (No=7).

p- Cut-
AUC value off

*Pro-BNP 69.6% .017 3.13
(ng/ml)

V.tach/VF Sensitivity ~ Specificity

72.2% 61.9%

ROC Curve
1.0

Sensitivity
s o o o
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Pro-BNP ng/ml
Fig. (2): ROC analysis for Sudden cardiac death.
Plotting ROC curve to estimate the best predic-

tive cutoff points as predictors of sudden cardiac
death pro-BNP revealed the following:

Table (6): Cut off points of Pro BNP in group developed
Sudden cardiac death (No=12).

p- Cut-

SCD AUC value  off Sensitivity ~ Specificity

* Pro-BNP 77.5% <0.001 3.2 70%
(ng/ml)

67.5%

ROC Curve
1.0

Sensitivity
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1-Specificity

Pro-BNP ng/ml

Fig. (3): Cut off points of Pro BNP for specificity and sensi-
tivity.

B- Examining the prognostic accuracy of pro-BNP
using survival analysis:

Kaplan Meier analysis shows that rise of pro-
BNP above 3.2ng/ml has a significant predictive
impact upon SCD, [OR 0.748 (CI 95%: 0.07-
0.932), p-value .039].

Kaplan Meier analysis
1.0

0.8

N
~

Cummulative survival
S
[\S]

0 20 40 60 80 100
Follow-up

Pro-BNP ng/ml
Equal or less than 3.2ng/ml
More than 3.2ng/ml

Fig. (4): Kaplan Meier analysis for Pro BNP.
Discussion

AMI is a major mortality cause and in spite of
recentdiagnostic and therapeutic improvements;
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mortality and morbidity rate of this condition is
already remained high. Recently, B-type Natriuretic
Peptide (BNP) has been recognized as a useful
marker for predicting acute and chronic left ven-
tricular dysfunction. Patients with acute ST Eleva-
tion Myocardial Infarction (STEMI) who had higher
levels of BNP have been shown to have worse
prognosis [8-12] . ICDs are the treatment of choice
for patients who are at high risk for potentially
fatal ventricular arrhythmias [1-3] . It has been
increasingly recognized that | CDs are superior to
anti arrhythmic drugsin survivors of cardiac arrest
or unstable VT [19-21] . And that they are more
beneficial than drug therapy for primary prevention
of SCD in certain high-risk groups [22-25] . Thisis
particularly true for patients with severe ischemic
cardiomyopathy, the population of our study. Thus,
a better identification of patients with depressed
ventricular function who could benefit from an
ICD or, perhaps more importantly, those who are
unlikely to benefit would help in their management.

Our study aimed to evaluate the role BNP for
better prediction of the high risk ptsfor SCD, to
improve risk stratification in these group of pts.

In addition to all previous reports about useful-
ness of such marker as prognostic marker for pts
developed acute heart failure, we found BNP is
also, auseful marker in predicting SCD, in post
STEMI pts, with LV systolic dysfunction with
(ROC curve 77.5%, p-value 0.001, sensitivity 70%,
specifity 67.5%).

Insimilar to our findings, Yang et al., studied
on 246 AMI patients with 14 months follow-up
and investigated several indexes, aslike as BNP
to determine the most valuable prognostic factors
for AMI induced mortality, They found, with mul-
tiple regression analysis, that BNP is an independent
risk factor and an appropriate prognostic index for
mortality rate estimation, in short and long term
after AMI [14]. Although, there are few evidences
about BNP levels and major electrical complica-
tions.

Asaregard usefullness of BNP in prediction
of ventricular arrhythmia, Blangy et al., reported
that, together with serving as a marker of left
ventricular dysfunction, BNP level is marker of
Ventricular Tachyarrythmia (VT) aswell, and
increased serum BNP was associated with a higher
incidence of VT.

Also,our study reported promising role of BNP
Jin predicting V .tach, in pt with ischemic cardio-
myopathy after acute STEMI, (with ROC curve
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69.9%, p-value 0.017, sensitivity 72.2%, specifity
61.9%.

Severa studies have shown that altered systemic
or cardiac autonomic nervous function is related
to the triggering or exacerbation of heart failure
and the ventricular arrhythmias responsible for
lethal cardiac events. Autonomic nervous function
has both favorable (compensatory) and unfavorable
effects on cardiovascular diseases and outcomes
[22-25]

Although cardiac autonomic function has been
shown to be an independent powerful prognostic
marker, arrhythmo genesis, lethal cardiac events,
and long-term prognosis are multifactorial and
haveseveral known determinants: Left Ventricular
Ejection Fraction (LVEF), a history of ischemia,
the size of the ischemic burden, coronary risk
factors, electrophysiologic indices, and the plasma
concentration of Brain Natriuretic Peptide (BNP).
In other words, there is no single powerful predictor
of arrhythmic death and effectiveness of prophy-
lactic ICDuse. Emmanuel G. et al., stated that To
achieve the maximum benefit by ICD therapy,
more precise risk stratification is required, even
in high-risk, post-myocardial infarction patients.

Conclusion:

BNP levels are a strong, independent predictor
of sudden death in patients with ischemic cardio-
myopathy after an acute M.
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