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ABSTRACT

The risk of stratification plays an important role in the management of patients with ACS, and constitutes daily an
aid to guide the strategy therapeutic. The natriuretic peptides, reflecting the ventricular dilatation and load
conditions, could make a useful additional information. The natriuretic peptides are potent cardiac excess mortality
markers in the SCA with or without extra-ST segment. Our objective is to evaluate the natriuretic peptide and
several markers to identify patients scheduled to benefit from an early invasive strategy. This is a prospective study
of 100 coronary hospitalized at the cardiology department for coronary syndrome. This is a prospective study of
100 coronary hospitalized in the cardiology department for coronary syndrome. The average age of coronary
patients was 60.53 + 12.32 years, with male sex predominance of 63.33%. 65.6% are coronary ST-. The average of
NT-pro BNP rate is 2420.50 £ 4279pg / ml and it was related to the age and deterioration of renal function. In the
study mono varies NT-proBNP is always associated coronary syndrome in the advancing age, at the injury of renal
function, hyponatremia a reverse effect with obesity and the odds ratio is 2.35 (0.99 to 5.62) in the IDM. The NT-
proBNP has great diagnostic and prognostic value in the stratification of the coronary syndrome.

KEYWORDS: acute coronary syndromes, N-terminal pro-brain natriuretic peptide, hyponatraemia, obesity.

INTRODUCTION

The coronary syndrome is a cause of death in all
countries of the world.™** Under the conditions where
there is an absence of treatment, the prognosis is fatal SC
to either necrosis IDM or towards the mortality.[**!
Meta-analysis studies have shown the diagnostic and
prognostic interest of BNP and NT-proBNP in
cardiovascular diseases.*”® Doust and col have been
using in meta-analysis BNP and NT-proBNP; they
showed that the two markers are mortality indicators and
of IDM in patients with asymptomatic heart failure and
in all cardiovascular pathologies.™

NT-proBNP (N-terminal peptide probrainnatruiritic) is a
cardiac marker, his liberation is related to the stretching
or distension ventricular myocyte (mechanical stimuli)
by expansion or increase of the volume of the ventricular
pressure.[10A11A12A13A14]

NT-proBNP has an important physiological effect;
vasodilatation: effect "nitrated” promotes diuresis and
natriures, e: effect "furosemide" opposes at the activity

of the renin angiotensin system, an essential role in the
sodium and water homeostasis in maintaining plasma
volume and regulation blood pressure and reduced
vascular peripheral resistance.”>*® The NT-proBNP is
associated with heart failure, left ventricular failure, the
coronary syndrome, a high blood pressure and other non-
cardiac condition such as cerebrovascular accident and
septicemia.l’819

Other severe conditions like advanced age, medical
treatment, renal dysfunction, obesity, hemodynamic
change as hypertension as well as to the presence of
chronic diseases can affect the levels of NT-
proBNP.[?02222328 The increase in NT-proBNP levels is
found in coronary patients in the absence of ventricular
dilation and in the exercises inducing ischemia.?>26-2"1

In coronary syndrome, there is a predisposition to the
increased incidence of heart failure and the increase in
NT-proBNP  levels. These two factors cause
hyponatremia that increase the risk of death.”®
Hyponatremia is defined by a concentration of Na
<135mmol / | and the electrolyte the most frequently
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dosed and disrupted in clinical pathology.’?®%%

Hyponatremia is associated with the risk of mortality in
several studies; in patients hospilalisés.”*! in patients
with renal failure B%in patients with insufficient
cardiaque®® and the population.®**3*! Anemia is a
factor that predicts cardiac insufficiency in the Coronary
Syndrome. Sometimes in the absence of symptoms of
cardiac insufisance, patients who have anemia have
levels of NT-proBNP increased.®® this suggests that
anemia causes an asymptomatic cardiac dysfunction
(subclinical).

The combination of increased NTproBNP to anemia is
explained by the systolic and diastolic cardiac
dysfunction, inflammation and heart failure. The
presence of anemia may be exacerbated the evolution of
coronary syndrome. The evolution of inflammation and
same damage of myocardial ischemia.E”

Our objective is to identified the NT-proBNP association
with clinical, radiological and biological parameters in
the coronary syndrome and its interest in the
stratification of the syndrome.

PATIENTS AND METHODS

Is a prospective study of 100 coronary patients
hospitalized at the cardiology service university hospital
center Saadna Abdenour Mohamed Setif-Algeria for
acute coronary syndrome during the period of January
2014- May 2015. For these patients were analyzed the
following parameters:

Formulas blood counts (FNS) for the research of
hemoglobin levels, MCHC and MCV (Coulter STAGO).
We have assayed the NT-proBNP; by the electro-
chimilumenescence method Cobas E411; And we have
assayed vitamin B12, B9 and homocysteine by chemical
luminescence method Siemens 2000.

Other parameters

We have investigated the age, sex, creatinine,
triglycerides rate, Total cholesterol and blood sugar on
ADVIA PLC; Troponin hypersensitive Cobas E411.

The search for other risk factors; Hypertension, diabetes,
dyslipidemia and smoking; All patients benefited from

an ECG in search of acute coronary syndrome ST- or ST
+,

All patients benefited from echocardiography to research
right ventricular failure or left and the fraction of ejection
systolic and diastolic. Clinical examination searching for
dyspnea, palpitation, chest pain, syncope.

STATISTIC ANALYSIS

Since the normality is not assured for all of the
parameters, we replaced the Student test by the Mann-
Whitney and Fischer test (ANOVA) by the Kruskal-
Wallis.

The variables of a qualitative nature are subjected to a
khi-carré independence test.

RESULTS
Table 1: descriptive study of the global population
Parameters Parameters
Age (years) 60.53 +£12.32 | Sex 63.33%
HTA 57.77% Dyslipidemia 41.11%
Diabetes 40% Smoking 48.88%
IDM 41.11% Myocardial ischemia 21.11%
Unstable angina 37.78% | Vitamine B12(pg/ml) 54.27 £182.20
NT-proBNP(pg/ml) 2420.50+4279I Hémoglobine 13.63 £1.96
Homocysteine(umol/l) 17.97 + 16.56 | RDW 11.47+7.06%
Vitamin B9(ng/l) 8.48 £5.81 | Creatinine 10.09 £2.98
Blood sugar (g /1) 1.38+£0.63¢g/1 Natremia 135+3.94
Cholesterol T (g/1) 1.52+0.42¢g/1 | Troponin HS 0.22 £0.26
Triglyceride (g /1) 1.55+0.78 Syncope 5.55%
Urea 0.43+0.23 IVG 26%
Dyspnea 48% IVD 3.33%
Chest pain 73.33% Ejection fraction 50%
ST - 65.6% Other 344
ST + 34.44%

Table 2: The Pearson coefficient of correlation (r) and significance level (p) of the various parameters with NT-

pro BNP.
Parameters NT-pro BNP
Pearson Correlation (r) Significant
Age 0.23 0.024
Glycemia 0.108 0.311
Cholesterol -0.57 0.59
Tryglyciride -0.91 0.39
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Creatinine 0.37 0.043
Urea 0.27 0.041
ASAT 0.17 0.10
ALAT 0.15 0.14
Hs Troponin 0.27 0.8

Homocysteine 0.16 0.27

For the whole population, we are observed that the following significant correlation:
NT-pro BNP has a positive correlation with creatinine and urea.

Table 3: statistical association of NT-proBNP to different cardiovascular risk factors in coronary syndrome
(Khi2)

NT- NT- .
Global proBNP<900 | proBNP>=900 | <Ni2(P)
Age 60.477+12.94 57.62+13.41 64.27+11.57 0.008
Sex %M 65.5 72 58 0.186
HTA % 57.77 52.9 59.5 0.543
Diabete % 40 43.1 48.6 0.608
Dyslipidemia % 41.11 35.3 43.2 0.314
Smoking % 48.8 52.9 43.2 0.369
IDM 41.11 30.3 57.43 0.049
Myocardial ischemia 21.1 23.5 16.2 0.401

Table 4: Association of NT-proBNP to various clinical and radiographic factors in coronary syndrome

Global | NT-proBNP<900 | NT-proBNP>=900 | Khi2 (p)
IC(FE) % <0.50 50 11 39 0.032
IVG 26 9 17 0.045
coronary syndrome ST + 35 13 18 0.42
coronary syndrome ST - 65 42 23 0.042
dyspnea 48 16 35 0.023

Table 5: On the threshold of 900 pg / mL according to age and sex, a very good sensitivity is obtained (77%) and
a very good PPV (80.50%0).
EF = ejection fraction of the left ventricle

Threshold of Sensitivity Specificity Sensitivity + positive negative
NT-proBNP specificity predictive value | predictive value

300 76.36 50 126.36 71.18 56.66

450 63.38 45.71 109.09 63 48.57

900 77 48.88 125.88 80.50 47

1800 40 72.72 112.72 71 42.10
Threshold as a 79.41 4363 123.04 74.28 39.21
function of age

Table 6: NT-proBNP association according to the threshold 900, for the different parameters in the coronary
syndrome

NT-proBNP
<900 =900 Signification
Erreur standard Erreur standard| Khi-deux
Moyenne | Ecart-type de la moyenne Moyenne | Ecart-type de la moyenne
Age 56,7 12,9 1,9 64,3 12,1 1,8 0.04
Hb 13,84 1,92 ,29 13,42 2,06 ,32 0.61
GR 4,72 ,54 ,08 4,80 ,53 ,08 0.117
HT 40,73 5,54 83 39,59 6,63 1,02 0.578
VGM 87,03 11,00 1,64 85,59 11,27 1,72 0.165
CCMH 35,35 8,26 1,23 33,15 5,50 ,85 0.575
TCMH 32,01 3,63 ,55 29,57 3,85 ,59 0.010
RDW 12,8 8,1 1,2 10,0 5,8 9 0.278
GB 10,19 5,88 ,93 326,42 194489 315,50 0.143
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CHOL 1,5392 4761 ,0710 1,5161 ,3812 ,0581 0.977
TG 1,645 ,854 ,127 1,482 ,713 ,109 0.361
Creat 10,04 3,07 46 9,97 2,85 43 0.907
Urea 419 ,255 ,038 452 211 ,032 0.117
ASAT 25,13 12,66 1,89 21,89 11,31 1,72 0.172
ALAT 20,13 10,23 1,53 19,94 12,24 1,87 0.828
Acideurique 59,68 23,49 3,50 59,90 26,28 4,01 0.822
Troponine ,1918 ,2415 ,0360 ,5486 1,5273 ,2329 0.115
HCY 15,82 6,91 1,03 20,53 22,75 3,47 0.231
FOLAT 8,26 5,59 83 8,90 6,16 ,94 0.539
\VB12 355,3 146,4 21,8 349,1 214.8 32,8 0.178
NA 137,2 3,7 5 133,2 3,2 5 0.000
size 1,73 ,06 ,01 1,68 ,06 ,01 0.021
PDS 77,8 8,8 1,8 69,5 9,7 1,9 0.005
y Gt 43,311 32,132 4,790 44,174 60,468 9,221 0.411
PAL 90,11 31,50 4,69 92,37 28,31 4,32 0.770
Bilirubine 7,365 5,537 ,825 6,771 4,682 714 0.723
K 3,96 ,63 ,09 3,80 ,66 ,10 0.163
CL 87,2 8,1 1,2 86,2 7,3 1,1 0.459
Mg 25,44 3,49 ,52 23,99 5,23 ,80 0.121
P 36,46 8,69 1,30 33,21 7,56 1,15 0.168
Ca 100,88 9,76 1,45 97,78 16,52 2,52 0.138
LDH 441,238 693,377 103,363 461,308 417,759 63,708 0.455
Glycemia BMI 1,293 ,503 ,075 1,486 747 ,114 0.343
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Table 7: NT-proBNP association with different cardiovascular risk factors in coronary syndrome

NT-proBNP class signification
NT-proBNP<900 NT-proBNP>900 NT-proBNP<900 NT-proBNP>900
NA<135 NA <135 NA>135 NA>135
Average Stangrd standard error Average Stapdgrd standard error Average Star_ldgrd standard error Average Stapdgrd standard error
deviation | of the mean deviation| of the mean deviation | of the mean deviation of the mean
Age 55,2 15,8 3,6 65,7 13,0 2,8 58,0 10,5 2,1 63,3 11,3 2,5 0.03
Hb 13,96 2,75 ,63 13,82 1,49 ,32 13,80 1,01 ,20 13,12 2,48 ,57 0.437
GR 4,87 ,64 ,15 4,81 ,61 14 4,60 42 ,08 4,80 ,46 A1 0.283
HT 40,67 7,62 1,75 41,00 6,11 1,33 40,92 3,47 ,69 38,72 6,70 1,50 0.684
VGM 86,13 14,87 3,41 87,89 8,10 1,73 87,98 7,25 1,45 83,46 13,93 3,12 0.449
CCMH 37,16 12,57 2,88 33,93 1,55 ,33 34,16 1,26 25 32,08 7,96 1,83 0.789
TCMH 32,56 4,39 1,03 29,87 3,51 75 31,51 3,03 ,62 29,13 4,31 ,96 0.058
RDW 13,9 9,4 2,2 9,8 4,3 9 12,2 7,0 1,4 10,4 7,2 1,6 0.731
GB 9,86 3,60 ,83 11,07 4,44 1,02 10,70 7,58 1,69 677,03 2825,8 666,0 0.498
CHOL 1,5618 ,5380 ,1234 1,5091 4642 ,0990 1,5298 4431 ,0886 1,5171 ,2864 ,0640 0.961
TG 1,638 ,940 ,216 1,621 ,844 ,180 1,667 ,817 ,163 1,334 ,539 121 0.585
Creat 10,33 3,44 79 9,69 3,17 ,68 9,91 2,85 ,57 10,25 2,58 ,58 0.960
Urea ,408 ,268 ,061 ,468 ,202 ,043 431 ,254 ,051 ,430 ,228 ,051 0.374
ASAT 26,55 15,14 3,47 21,70 10,68 2,28 24,16 10,91 2,18 22,09 12,52 2,80 0.59
ALAT 18,18 8,79 2,02 18,54 11,93 2,54 21,76 11,30 2,26 22,09 12,60 2,82 0.477
/Ac. urique 56,88 19,15 4,39 56,65 18,62 3,97 62,59 26,57 5,31 63,86 33,34 7,46 0.893
Troponine ,2303 ,2807 ,0644 6713 2,0988 4475 ,1691 2121 ,0424 4404 ,4931 ,1103 0.157
HCY 16,63 7,60 1,74 24,38 31,02 6,61 15,38 6,55 1,31 16,64 6,67 1,49 0.475
FOLAT 10,24 7,03 1,61 8,47 6,45 1,38 6,71 3,80 76 9,13 6,04 1,35 0.504
VB12 375,2 158,0 36,2 328,5 2455 52,4 343,2 140,9 28,2 369,3 185,1 41,4 0.301
NTproBNP 277,92 199,62 45,80 491445 | 3915,43 834,77 252,51 192,43 38,49 4535,52 6283,17 1404 0.000
NA 135,5 3,0 7 132,1 3,2 7 138,6 3,6 7 134,4 2,9 N 0.000
Size 1,74 ,05 ,02 1,69 ,06 ,02 1,72 ,07 ,02 1,67 ,05 ,02 0.111
PDS 743 11,3 3,6 67,0 9,1 2,3 79,6 52 1,4 73,2 9,8 3,1 0.005
Gamma Gt 43,105 29,758 6,827 35,477 | 30,356 6,472 44,960 34,174 6,835 52,750 82,936 18,54 0.686
Bilirubine 5,677 3,938 ,903 6,651 3,542 ,755 8,670 6,366 1,273 6,237 4,993 1,116 0.089
Na 131,47 1,92 44 125,82 25,28 5,39 138,72 4,57 91 137,20 2,14 ,48 0.000
K 3,94 ,59 14 3,81 76 .16 3,97 ,69 14 3,80 ,58 13 0.627
CL 86,1 9,4 2,2 86,0 8,3 1,8 88,3 7,0 1,4 86,2 6,3 1,4 0.702
Mg 26,17 2,49 57 25,61 3,91 .83 24,95 411 82 22,55 5,97 1,34 0.051
P 35,97 10,02 2,30 31,63 8,12 1,73 36,90 7,92 1,58 34,73 6,85 1,53 0.235
Ca 98,51 7,15 1,64 100,75 4,16 ,89 102,92 11,23 2,25 94,75 23,73 5,31 0.052
LDH 585,842 | 1027,55 235,737 566,147 | 523,102 111,526 337,228 246,551 49,310 359,700 236,204 52,81 0.617
Glycemie 1,176 416 ,095 1,367 674 144 1,372 ,560 112 1,652 ,812 ,182 0.240
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In this study, we have included 100 coronary patients
with an average age 60.53 + 12.32 years; 87.77% which
are superior or equal to 50 vyears, with a male
predominance 63.33% with a sex ratio of 1.68.

The IDM is the most commonest form in our population
coronary 41.11%, 37.78% unstable angina and
myocardial ischemia 21.11%, 65% are negative coronary
ST.

In our patients, the most frequently associated with
coronary syndrome clinical signs are chest pain and
dyspnea.(Tablel).

The risk factors that are associated with descending
coronary syndrome are hypertension 57.77%, 48.88%
smoking,  dyslipidemia and  diabetes 41.11%
40%.(Table2).

Hyperhomocysteinemia was present in 48.89% explained
by vitamin B12 deficiency in 35.2% and a vitamin B9
deficiency in 5.2%. The average Tnhs is 0.22 + 0.26 with
extreme 0007-10 in  which 58.88% of patients had an
increased value to the upper value of Tnhs 0,03pg / L
considered as the limit "CV <10%" of the test used.
(Tablel).

By considering all patients, the average of NT-proBNP is
2420.50 + 4279 pg / ml (range 129-29096 pg / mL) in
which 48.88% has a high value whatever the age and
sex. The rate of NT-proBNP was associated with the
Pearson correlation age, with impaired renal function.
(Table3).

In our patients, NT-proBNP was also significantly
related to coronary syndrome left ventricular failure
compared with right ventricular failure, the coronary
syndrome ST + in relation to coronary syndrome ST and
the presence of dyspnea.(Table4).

The threshold of 900 pg / ml of NT-proBNP was used for
laboratory diagnosis of heart failure in coronary
confronts with echocardiographic signs (EF). On the
threshold of 900 pg / mL according to age and sex, a
very good sensitivity is obtained (77%) and a very good
PPV (80.50%). Afterwards patients were first divided
into two groups based on the levels of NT-proBNP
(<300 and >300 pg / ml) whatever the age and sex and
are considered as patients with a base risk and then
classified according to the levels of NT-proBNP (<900
and >900 pg / ml) whatever the age and sex and are
considered as high risk. (Table5).

45.55% of coronary patients present a rate of NT-
proBNP >900 pg / ml whose 31.11% have a
simultaneous association of high levels of troponin ehs
and NT-proBNP and they are considered as high-risk
patients.

The incidence of hyponatremia was 53.33% significantly
associated with the levels of NT-proBNP (Table 6, 7).
NT-proBNP was also significantly associated with
obesity. After adjustment for other risk factors, the level
of NT-proBNP is associated with advanced age, to
hyponatremia and obesity.(Table6,7).

DISCUSSION

The coronary syndrome constitutes a serious cardiac
disease that can evolve to a fatal and unpredictably either
towards the myocardial infarction (IDM) or mortality.
Meta-analysis studies have shown the diagnostic and
prognostic interest of BNP and NT-proBNP in
cardiovascular disease. The precision stratified risk for
each individual is very important. The appearance of a
rhythm disorder, sensitivity a myocardial infarction, a
inflammation, a the neurohormonal activation, renal
dysfunction is very important for the knowledge of this
risk stra Several studies have evaluated the predictive
value of NT-proBNP in the SCS.

The classification of these patients at high risk of
mortalitie so that they benefit from intensive treatment
such revascularization 900 ng / ml was suggested suite
has its good sensitivity and good specificity compared to
other thresholds. This threshold is near by 1000 ng / ml
that was being used in the study of GUSTO IV (the
sensitivity was 75% and the specificity was 63%. 40%
have an ace Superior threshold level, they have a
mortality rate of 15.3% after one year coronary
syndrome compared to those with a lower rate 1000 ng /
ml with a 3.4% mortality rate.*® Doust and cal have
been using meta-analysis BNP and NT-proBNP; they
showed that these two markers are indicators of mortality
and of myocardial infarction (IDM) patients with
asymptomatic heart failure and in all cardiovascular
diseases. Costello-Boerriger also postpone a meta-
analysis indicating the importance of NT-proBNP as an
indicator of heart failure in coronary syndrome and other
pathological conditions.

In the FAST study that included elderly patients, 33%
with a rate of NT-proBNP greater than 1000 ng / mL
their mortality rate was 42% after 35 months of evolution
compared to patients presenting a rate of lower NT-
proBNP this threshold, or the mortality rate was 9%
(70% sensitivity and specificité77%)®? And finally in
the study FRISC, higher than the threshold of 1000 ng /
ml, the risk of mortality was 33% two years after
coronary syndrome (8.6% vs. 2.5%, p <0.001).1*"

Yes NT-proBNP was significantly associated to
advanced age and hyponatremia obesity .It has long been
known that NT-proBNP is associated with older age and
female gender. The reason that the NT-proBNP is related
to the female sex is not yet clear, one of the reasons is
that the prevalence of diastolic heart failure is increased
in the elderly woman."!

WWW.ejpmr.com

154




Attalah et al.

European Journal of Pharmaceutical and Medical Research

The oestroprogestive used either as therapeutic pills in
menopause also increases the NT-proBNP in women.!?
This hyponatremia is secondary to the increase of NT-
proBNP natruiritique by his action and also to the action
of vasopressin (ADH) increased following to the dilation
of ventricles in the case of heart failure that accompanies
coronary syndrome Hyponatremia and increase in the
NT-proBNP were still considered as two markers of
cardiac following response is an increase in pressure or
heart volumes.[*344454647.481 Lynonatremia always mean
a sign of severity of heart failure.*051:52

Hyponatremia and NT-proBNP as well as to advance of
age predicted heart failure and mortality in coronary
artery. This hyponatremia is secondary to the action of
the BNP, to activation of the renin angiotensin
aldosterone system, deregulation of the sympathetic
nervous system, increased vasopressin.%%5#555¢]

Our study demonstrates the negative relationship of NT-
proBNP to obesity. This association was reported in the
animal model in obese mouse that has a low level of NT-
proBNP.57

Obesity may affect the BNP rate decreasing clearance of
these receptors.®®>® Obesity is a cause sometimes
consequence of the decrease in NT-proBNP levels by its
direct action on mitochondria at the fat cell by increasing
lipolysis.®®®1 The BNP increases at the mitchondrie
oxygen uptake and oxidation of fatty acids and
explaining the inverse relationship between NT-proBNP
and obesity.®? The Dallas Heart Study found that the
level of NT-proBNP is correlated with skeletal muscle
and the adipose tissue and they postulated that the
skeletal muscle decreases the synthesis or increases the
elimination by androgen action in the same way that the
synthesis and composition of muscle mass.’® Cheng et
al found an inverse relationship between NT-proBNP
and adipose tissue vescerale indicating the role of
hyperinsulinemia in the decrease in the subject obese.*

Other authors have confirmed the relationship between
hyperinsulisme and secretion of NT-proBNP.>%! js
possible that the NT-proBNP as a natriuretic hormone
and vasodilator participate in the rupture of
atherosclerotic plaque in the coronary or is
thrombogenic?.

Our study confirms the diagnosis and prognostic of NT-
proBNP in the coronary syndrome. in case of acute
coronary syndrome or myocardial necrosis, natriuretic
peptides are not secreted by the necrotic areaor ischemic
because their secretion previously requires active protein
synthesis chain. Although the mechanisms of elevated
natriuretic peptides in acute coronary syndromes are not
yet fully identified, some hypotheses involve mediators
of interleukin-6 or cardiotrophin-1 in its stimulation to
explain increase in situations of spontaneous or induced
ischemia without necrosis detectablein particular without
measurable increase in troponin. A strong association of

NT-proBNP in the cardiac dyspnea in the coronary
syndrome, this association was found in several studies
and especially the differential diagnosis between cardiac
and pulmonary dyspnea and the severity of dyspnea.

CONCLUSION

Our study confirms the association of NT-proBNP in
hyponatremia, obesity and advanced age in the Coronary
Syndrome. These three factors have a high mortality risk
requiring further studies are in progress looking for the
prognosis long-term effect of NT-proBNP on mortality
or development of the IDM in the case of ischemia and
unstable angina.

However this study these limits; the reduced number of
the sample used in the study, there is no information on
the use of diuretics in these patients to interpret
hyponatremia based on taking this type of treatment still,
the combination of NT-proBNP to obesity and especially
on lipid metabolism as it was proved in several studies
that require further studies looking for the diagnosis of
heart failure in obese or obese diabetic or the general
population or seeking the possibility of a new therapeutic
strategy in the metabolic and particularly in heart failure.

REFERENCES

1. Bassand JP, Hamm CW, Ardissino D, Boerrsma E,
Budaj A, Fermandez-Aviles F, et al. Guidelines for
the diagnosis and traetment of non ST-segment
elevation acute coronary syndromes. Eur Heart J.,
2007; 28: 1598-660.

2. Braunwald E, Antman EM, Beasley JW, Califf RM,
CheitlinMD, Hochman JS, et al. ACC/AHA
guidelines for the management of patients with
instable angina and non ST-segment elevation
myocardial infarction. A report of the American
College of cardiology /American Heart Association
Task Force on practice Guidelines (Committee of
the management of patients with instable angina). J
Am Coll Cardio, 2000; 36: 970-1062.

3. Josie Dickersonand Anne Forster .Questions people
ask about stroke: What’s changed in 20 years?
SAGE Open Medicine, 2015; 3:
2050312115591623.

4. Cannon CP, Weintraub WS, Demopoulos LA et al.
Comparison of early invasive and conservative
strategies in patients with unstable coronary
syndromes treated with the glycoprotein Ilb/Illa
inhibitor tirofiban. N Engl J Med, 2001; 344:
1879-87.

5. Diderholm E, Andren B, Frostfeldt G et al. The
prognostic and therapeutic implications of increased
troponin T levels and ST depression in unstable
coronary artery disease: the FRISC Il invasive
troponin T electrocardiogram substudy. Am Heart J.,
2002; 143: 760-7.

6. Heeschen C, Hamm CW, Mitrovic V, Lantelme NH,
White HD. N-terminal pro-B-type natriuretic peptide
levels for dynamic risk stratification of patients with

WWW.ejpmr.com

155




Attalah et al.

European Journal of Pharmaceutical and Medical Research

10.

11.

12.

13.

14.

15.

16.

17.

acute coronary syndromes. Circulation, 2004; 110:
3206-12.

Jernberg T, Stridsberg M, Venge P, Lindahl B. N-
terminal pro brain natriuretic peptide on admission
for early risk stratification of patients with chest pain
and no ST-segment elevation. J Am Coll Cardiol,
2002; 40: 437-45.

Alehagen U, Dahlstrom U, Rehfeld JF, Goetze JP.
Prognostic assessment of elderly patients with
symptoms of heart failure by combining high-
sensitivity troponin T and N-terminal pro-B-type
natriuretic peptide measurements. Clin Chem, 2010;
56: 1718-24.

Doust JA, Pietrzak E, Dobson A, Glasziou P,.
Howwel does B-type natruiritic peptide predict
death and cardiac events in patients with heart
failure: systematic review. BMJ, 2005; 330-625.
Battaglia M, Pewsner D, Juni P, Egger M, Bucher
HC, Bachmann LM. Accuracy of B-type natriuretic
peptide tests to exclude congestive heart failure:
systematic review of test accuracy studies. Arch
Intern Med, 2006; 166: 1073-80. http://dx.doi.
org/10.1001/archinte.166.10.1073.

Doust JA, Glasziou PP, Pietrzak E, Dobson AJ. A
systematic review of the diagnostic accuracy of
natriuretic peptides for heart failure. Arch Intern
Med, 2004, 164: 1978-84.
http://dx.doi.org/10.1001/archinte.164.18.1978.
Ewald B, Ewald D, Thakkinstian A, Attia J. Meta-
analysis of B type natriuretic peptide and N-terminal
pro B natriuretic peptide in the diagnosis of clinical
heart failure and population screening for left
ventricular systolic dysfunction. Intern Med J.,
2008; 38: 101-13. http://dx.doi.org/10.1111/j.1445-
5994.2007.01454.x.

Clerico A, Fontana M, Zyw L, Passino C, EmdinM.
Comparison of the diagnostic accuracy of brain
natriuretic peptide (BNP) and theN-terminal part of
the propeptideof BNP immunoassays in chronic and
acute heart failure: a systematic review. Clin Chem,
2007; 53: 813-22.
http://dx.doi.org/10.1373/clinchem.2006.075713.
Latour- Pérez J, Coves-Orts FJ, Abad-Terrado C,
Abraira V, Zamora J. Accuracy of B-type natriuretic
peptide levels in the diagnosis of left ventricular
dysfunction and heart failure: a systematic review.
Eur J Heart Fail, 2006; 8:
390http://dx.doi.org/10.1016/j.ejheart.2005.10.004.
G. Spasovski, R. Vanholder, B. Allolio, D. Annane,
S. Ball, D. Bichet, et al., Clinical practice guideline
on diagnosis and treatment of hyponatraemia,
Nephrol. Dial. Transpl., 2014; 29(Suppl. 2): i1ei39.
R.W. Schrier, S. Sharma, D. Shchekochikhin,
Hyponatraemia: more than just a marker of disease
severity? Nat. Rev. Nephrol., 2013; 9(1): 37e50.

Wu AH. Serial testing of B-type natriuretic peptide
and NTpro-BNP for monitoring therapy of heart
failure: the role of biologic variation in the
interpretation of results. Am Heart J., 2006; 152:

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

Bruins S, Fokkema MR, Romer JW, et al. High
intraindividual variation of B-type natriuretic
peptide (BNP) and amino-terminalproBNP in
patients with stable chronic heart failure. Clin Chem,
2004; 50: 2052-8.

Schou M, Gustafsson F, Kjaer A, Hildebrandt PR.
Long-term clinical variation of NT-proBNP in stable
chronic heart failure patients. Eur Heart J., 2007; 28:
177-82.

Schou M, Gustafsson F, Nielsen PH, Madsen LH,
Kjaer A, Hildebrandt PR. Unexplained week-to-
week variation in BNP and NT-proBNP is low in
chronic heart failure patients during steady state. Eur
J Heart Fail, 2007; 9: 68-74.

O'Hanlon R, O'Shea P, Ledwidge M, et al. The
biologic variability of B-type natriuretic peptide and
N-terminal pro-B-type natriuretic peptide in stable
heartfailure patients. J Card Fail, 2007; 13: 50-5.
Cortés R, Rivera M, Salvador A, et al. Variability of
NT-proBNP plasma and urine levels in patients with
stable heart failure: a 2-year follow-up study. Heart,
2007; 93: 957-62.

Frankenstein L, Remppis A, Frankenstein J, et al.
Variability of N-terminal probrainnatriuretic peptide
in stable chronic heart failure and its relation to
changes in clinical variables. Clin Chem, 2009; 55:
923-9.

Rosello-Lleti E, Calabuig JR, Morillas P, et al.
Variability of NT-proBNP and its relationship with
inflammatory status in patients with stable essential
hypertension: a 2-year follow-up study. PLoS One.,
2012; 7: €31189.

Omland T, Persson A, Ng L, et al. N-terminal pro-
B-type natriuretic peptide andlong-term mortality in
acute coronary syndromes. Circulation, 2002; 106:
2913-8.) (Foote RS, Pearlman JD, Siegel AH, Yeo
KT. Detection of exercise-induced ischemiaby
changes in B-type natriuretic peptides. J Am Coll
Cardiol, 2004; 44: 1980-7.).

Sabatine MS, Morrow DA, de Lemos JA, et al.
Acute changes in circulating natriureticpeptide
levels in relation to myocardial ischemia. J Am Coll
Cardiol, 2004; 44: 1988-95.).

Clerico A, Recchia FA, Passino C, Emdin M.
Cardiac endocrine function is an essentialcomponent
of the homeostatic regulation network: physiological
and clinicalimplications. Am J Physiol Heart Circ
Physiol, 2006; 290: H17-29.).

A Peer, G Falkensammer, H Alber, AKroiss, A
Griesmacher, H Ulmer, O Pachinger, J
Mairl.Limited utilities of N-terminal pro B-type
natriuretic peptide and other newer risk markers
compared with traditional risk factors for prediction
of significant angiographic lesions in stable coronary
artery disease. Downloaded from
http://heart.omj.com/ on February 22, 2016 -
Published by group.bmj.com.

G. Spasovski, R. Vanholder, B. Allolio, D. Annane,
S. Ball, D. Bichet, et al., Clinical practice guideline

828-34. on diagnosis and treatment of
Www.ejpmr.com 156



http://dx.doi/

Attalah et al.

European Journal of Pharmaceutical and Medical Research

30.

3L

32.

33.

34.

35.

36.

37.

38.

39.

hyponatraemia,Nephrol.  Dial.
29(Suppl. 2): i1-i39.).

G. Corona, C. Giuliani, G. Parenti, D. Norello, J.G.
Verbalis, G. Forti, et al., Moderate hyponatremia is
associated with increased risk of mortality: evidence

from a meta-analysis, PLoS One, 2013; 8(12):

Transpl., 2014;

€80451.).
C.P. Kovesdy, E.H. Lott, JL. Lu, S.M.
Malakauskas, J.Z. Ma, M.Z. Molnar, et al.,

Hyponatremia, hypernatremia and mortality in
patients with chronic kidneydisease with and
without congestive heart failure, Circulation, 2012;
125(5): 677e 684.).

Milo-Cotter, G. Cotter, B.D. Weatherley, K.F.
Adams, E. Kaluski, N. Uriel, et al., Hyponatraemia
in acute heart failure is a marker of increased
mortality but not when associated with
hyperglycaemia, Eur. J. Heart Fail., 2008; 10(2):
196-200.

G. Liamis, E.M. Rodenburg, A. Hofman, R. Zietse,
B.H. Stricker, E.J. Hoorn, Electrolyte disorders in
community subjects: prevalence and risk factors,
Am. J. Med., 2013; 126(3): 256-263).

A. Sajadieh, Z. Binici, M.R. Mouridsen, O.W.
Nielsen, J.F. Hansen, S.B. Haugaard, Mild
hyponatremia carries a poor prognosis in community
subjects, Am. J. Med., 2009; 122(7): 679-686).

F. Gankam-Kengne, C. Ayers, A. Khera, J. de
Lemos, N.M. Maalouf, Mild hyponatremia is
associated with an increased risk of death in an
ambulatory setting, Kidney Int., 2013; 83(4):
700-70).

Salive, M. E., Cornoni-Huntley, J., Guralnick, J.M.,
Phillips, C. L., Wallace, R. B., Ostfeld, A.M., et al.
Anemia and hemoglobin levels in older persons:
Relationship with age, gender and health status.
Journal of the American Geriatrics Society, 1992;
40(5): 489-496.

Burkard, T., Pfister, O., Rickly, H., Follath, F.,
Hack, D., & Investigators et al. Prognostic impact of
systemic inflammatory diseases in elderly patients
with congestive heart failure. QJM, 2014; 107(2):
131-138.

James SK, Lindahl B, Sieghbahn A et al. N-terminal
pro-brain natriuretic peptide and other risk markers
for the separate prediction of mortality and
subsequent myocardial infarction in patientswith
unstable coronary artery disease: a Global
Utilization of Strategies To Open occluded arteries
(GUSTO)-IV substudy. Circulation., 2003; 108:
275-81.

Jernberg T, Stridsberg M, Venge P et al. N-terminal
pro brain natriuretic peptide on admission for early
risk stratification ofpatients with chest pain and no
ST-segment elevation. J Am Coll) Cardiol, 2002;

41.

42,

43.

44,

45,

46.

47,

48.

49,

50.

51.

52.

O’Mahony MS, Sim MF, Ho SF et al. Diastolic
heart failure in olderpeople. Age Ageing, 2003; 32:
519-24.).

Maffei S, Del Ry S, Prontera C et al. Increase in
circulating levels of cardiac natriuretic peptides after
hormone replacement therapy in postmenopausal
women. Clin Sci (Lond), 2001; 101: 447-53.).

W. Fenske, S. Stork, A. Blechschmidt, S.G. Maier,
N.G. Morgenthaler, B. Allolio,Copeptin in the
differential diagnosis of hyponatremia, J. Clin.
Endocrinol. Metab., 2009; 94(1): 123e129.).

R.W. Schrier, Body water homeostasis: clinical
disorders of urinary dilutionand concentration, J.
Am. Soc. Nephrol., 2006; 17(7): 1820e1832).

Y. lwasaki, K. Kondo, T. Murase, H. Hasegawa, Y.
Oiso, Osmoregulation ofplasma vasopressin in
diabetes mellitus with sustained hyperglycemia, J.
Neuroendocrinol., 1996; 8(10): 755e760.).

A.M. Richards, 1.G. Crozier, T.G. Yandle, E.A.
Espiner, H. Ikram, M.G. Nicholls, Brain natriuretic
factor: regional plasma concentrations and
correlations with haemodynamic state in cardiac
disease, Br. Heart J., 1993; 69(5): 414e417.).

R.W. Troughton, C.M. Frampton, T.G. Yandle, E.A.
Espiner, M.G. Nicholls, A.M. Richards, Treatment
of heart failure guided by plasma
aminoterminalbrain natriuretic peptide (N-BNP)
concentrations, Lancet, 2000; 355(9210):
1126€1130.).

M.C. Slagman, F. Waanders, L. Vogt, K. Damman,
M. Hemmelder, G. Navis, et al., Elevated N-
terminal pro-brain natriuretic peptide levels predict
anenhanced anti-hypertensive and anti-proteinuric
benefit of dietary sodiumrestriction and diuretics,
but not angiotensin receptor blockade, in
proteinuricrenal patients, Nephrol. Dial. Transpl.,
2012; 27(3): 983e990.).

R.W. Schrier, S. Sharma, D. Shchekochikhin,
Hyponatraemia: more than just a marker of disease
severity? Nat. Rev. Nephrol., 2013; 9(1): 37e50.)
I’hyponatrémie est toujours lie au risque de mortalité
indépendamment de I’insuffisance cardiaque.

S. Mohan, S. Gu, A. Parikh, J. Radhakrishnan,
Prevalence of hyponatremia andassociation with
mortality: results from NHANES, Am. J. Med.,
2013; 126(12): 1127, 37.el.).

C.P. Kovesdy, E.H. Lott, JL. Lu, S.M.
Malakauskas, J.Z. Ma, M.Z. Molnar, et al,
Hyponatremia, hypernatremia, and mortality in
patients with chronic kidneydisease with and
without congestive heart failure, Circulation, 2012;
125(5): 677e684.).

F. Gankam-Kengne, C. Ayers, A. Khera, J. de
Lemos, N.M. Maalouf, Mild hyponatremia is
associated with an increased risk of death in an

40: 437-45. ambulatory setting, Kidney Int, 2013; 83(4):
40. Omland T, Persson A, Ng L et al. N-terminal pro-B- 700e706).

type natriuretic peptide and long-term mortality in 53. Dzau VJ, Packer M, Lilly LS, Swartz SL,

acute coronary syndromes. Circulation, 2002; 106: Hollenberg NK, Williams GH. Prostaglandins in

2913-8.). severe congestive heart failure. Relation to
Www.ejpmr.com 157




Attalah et al.

European Journal of Pharmaceutical and Medical Research

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

activation of therenin—angiotensin system and
hyponatremia. N Engl J Med., 1984; 310:
347-352).

Lee WH, Packer M. Prognostic importance of serum
sodium concentration and its modification by
converting-enzyme inhibition in patients with severe
chronic heart failure. Circulation., 1986; 73:
257-267.).

Schrier RW, Abraham WT. Hormones and
hemodynamics in heart failure. N Engl J Med.,
1999; 341: 577-58).

Asim A. Mohammed, MD; Roland R.J. van
Kimmenade, MD, PhD; Mark Richards, MD, PhD;
Antoni Bayes-Genis, MD, PhD; Yigal Pinto, MD,
PhD; Stephanie A. Moore, MD; James L. Januzzi,
Jr, MD. Hyponatremia, Natriuretic Peptides and
Outcomes in Acutely Decompensated Heart Failure
Results From the International Collaborative of NT-
proBNP Study. Circ Heart Fail., 2010; 3: 354-361.).
Bartels ED, Nielsen JM, Bisgaard LS, et al.
Decreased expression of natriuretic peptides
associated with lipid accumulation in cardiac
ventricle of obese mice. Endocrinology, 2010;
151(11): 5218-25).

Sarzani R, Paci VM, Zingaretti CM, et al. Fasting
inhibits natriuretic peptides clearance receptor
expression in rat adipose tissue. J Hypertens, 1995;
13(11): 1241-6.).

Dessi-Fulgheri P, Sarzani R, Tamburrini P, et al.
Plasma atrial natriuretic peptide and natriuretic
peptide receptor gene expression in adipose tissue of
normotensive and hypertensive obese patients. J
Hypertens, 1997; 15(12 Pt 2): 1695-9.).

Miyashita K, Itoh H, Tsujimoto H, et al. Natriuretic
peptides/cgmp/cgmp-dependent  protein  Kinase
cascades promote muscle mitochondrial biogenesis
and prevent obesity. Diabetes, 2009; 58(12):
2880-92).

Sengenes C, Berlan M, De Glisezinski I, et al.
Natriuretic peptides: A new lipolytic pathway in
human adipocytes. FASEB J., 2000; 14(10):
1345-51.).

Miyashita K, Itoh H, Tsujimoto H, et al. Natriuretic
peptides/cgmp/cgmp-dependent  protein  Kinase
cascades promote muscle mitochondrial biogenesis
and preventobesity. Diabetes, 2009; 58(12):
2880-92).

Das SR, Drazner MH, Dries DL, et al. Impact of
bodymass and body composition on circulating
levels of natriuretic peptides: results from the Dallas
Heart Study. Circulation, 2005; 112: 2163-8.).
Cheng S, Fox CS, LarsonMG, et al. Relation of
visceral adiposity to circulating natriuretic peptides
in ambulatory individuals. Am J Cardiol, 2011; 108:
979-84).

Trevisan R, Fioretto P, Semplicini A, et al. Role of
insulin and atrial natriuretic peptide in sodium
retention in insulin-treated IDDM patients during
isotonic volume expansion. Diabetes, 1990; 39:
289-98).

66. Abouchacra S, Baines AD, Zinman B, Skorecki KL,

Logan AG. Insulin blunts the natriuretic action of
atrial  natriuretic  peptide in  hypertension.
Hypertension, 1994; 23: 1054-8).

WWW.ejpmr.com

158




