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Abstract

Objective: Brain natriuretic peptides are the marker protein structures released in response to
wall tension from ventricular myocytes, and have been increasingly used in recent years. The
use of N-Terminal Prohormone Brain Natriuretic Peptide is getting more expanded in acute
heart failure, left ventricular diseases and acute dyspnea. Here, we aimed at investigating the
level of N-Terminal Prohormone Brain Natriuretic Peptide in patients diagnosed with
arrhythmias.

Materials and Methods: Patients admitted to the emergency department and with any
rhythm disorder were included into this study. Bedside echocardiography was performed for
each patient. Patients were classified into two groups with and without heart failure. Blood
samples of 1 cc were drawn from patients and put into ethylene diamine tetraacetic acid
(EDTA)-containing tubes, and N-Terminal Prohormone Brain Natriuretic was investigated.
Collected data were recorded into the prepared forms. Statistical analyses were performed
with SPSS for Windows 13.0 software package. While average N-Terminal Prohormone Brain
Natriuretic level was 25100£10955 pg/MI in patients with heart failure, average level of N-
Terminal Prohormone Brain Natriuretic was seen as 5767.61£6225 pg/mL in those with any
rhythm disorder but no heart failure. Brain Natriuretic Peptit And Arhythmia

Conclusion: N Terminal Prohormon Brain Natritretik Peptid are important markers in the
diagnosis of acute heart failure. In recent years, studies on their association with other
diseases have become widespread. In our study, we also found BNP levels more than normal
ranges in patients with arrhythmia but no cardiac failure, as well as finding N-Terminal
Prohormone Brain Natriuretic levels at higher rates in heart failure patients with dysrhythmia.
Keywords: Arhythmia; N-Terminal Prohormone Brain Natriuretic; Heart Failure.

Oz

Amac: Brain Natrilretik Peptid (BNP) ventrikiler miyositlerden duvar gerilimine yanit olarak
salinan protein yapili belirte¢ olup son yillarda kullanimi gittikce artmaktadir. Akut kalp
yetmezliginde, sol ventrikil hastaliklarinda akut dispnede kullanimi yayginlagmaktadir. Bu
calismada amag; aritmi tespit edilen hastalarda BNP diizeyi arastirilmistir.

Gereg ve Yoéntemler: Bu calismaya Acil servisimize basvuran ve herhangi bir ritm bozuklugu
olan hastalar dahil edildi. Hastalara yatak basi EKO yapildi. Hastalar kalp yetmezligi olan ve
kalp yetmezligi olmayan hastalar olarak iki grupta siniflandirildi. Hastalardan alinan 1 cc kan
Etdall tipe alinarak N Terminal Prohormon Brain Natriliretik Peptid (NT pro BNP) bakildi.
Toplanan veriler 6nceden hazirlanan formlara kaydedildi. Istatistiksel analizler “SPSS for
Windows 13.0" programi yardimiyla yapildi. Kalp yetmezligi olan hastalarda ortalama BNP
dizeyi 25100+10955 pg/mL iken, kalp yetmezligi olmayan herhangi bir ritm bozuklugu olan
hastalarin ortalama BNP diizeyi 5767,61+6225 pg/mL olarak tespit edildi.

Sonug: BNP ve NTpro BNP akut kalp yetmezliginin tanisinda kullanilan énemli belirteglerdir.
Son yillarda baska hastaliklarla ilgisi konusunda calismalar yayginlasmistir. Bizim calismamizda
kalp yetmezligi olan disritmili hastalarda yiiksek tespit edilmesi yaninda kalp yetmezligi
olmayip herhangi bir aritmi tespit edilen hastalarda da normal sinirlarin Ustiinde tespit
edilmistir

Anahtar Kelimeler: Aritmi; Brain Natriliretik Peptid; Kalp Yetmezligi.
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INTRODUCTION

From neurohormones released into blood stream during
heart failure (HF), atrial natiuretic peptide (ANP), brain
natriuretic peptide (BNP) and C-type natriuretic peptide
(CNP) are coded by different genes. Among these
peptides, ANP and BNP are known as cardiac hormones
released into the circulation. CNP mostly functions as a
local hormone and exists most in central nervous system
and vascular endothelium structures. However,
dendroaspice natriuretic peptide (DNP) has been
isolated from human plasm in recent years, and its
function in humans still remains unclear (1).

BNP is a neurohormone consisting of 32 amino acids. It
is mainly synthesized in ventricules, (in left ventricule at a
higher rate), stores there released through this way, and
to a lesser degree, also synthesized in atriums and brains
where it was first described (so, term of brain-NP was
used previously). First, prepro-BNP including 132 amino
acids is synthesized and then converted into proBNP
including 108 amino acids. ProBNP is degraded into
active BNP and inactive N-terminal proBNP (NT-BNP)
including 76 amino acids through proteolysis (2).

BNP and NT-proBNP are pulsatively released into the
circulation via the increase in ventricular tension and
myocytes stimulated by various neurohormonal factors
and to a lesser degree, probably and a little directly
coronary sinuses from fibroblasts in myocardial area. Half
life of BNP is short (nearly 20 min) while half life of NT-
proBNP is longer (nearly 90 min) (3).

Physiological factors such as age, gender and body
weight influence the plasm levels of both BNP and NT-
proBNP. Along with advancing age, the plasm levels of
both BNP and NT-proBNP increase probably due to
cardiac changes. Compared with men, both BNP and
NT-proBNP levels are a little higher in women probably
due to hormonal factors. In addition, BNP levels are 30-
50% lower in obese individuals, compared to those with
body mass index of 23-25 (BMI) due to decreased BNP
levels and increased BNP clearance. Given all these
factors, normal values may be accepted as <100 pg/mL
for BNP and <125 pg/mL for NT-proBNP (<450 pg/mL
for 75 years of age) (4).

BNP is a neurohormone playing a key role in volume
homeostasis. BNP is also a delicate sign of ventricular
dysfunction in symptomatic and asymptomatic patients,
and its higher threshold is related to severity of
dysfunction (5). The fact that point-of-care measurement
of BNP is easy-to-use facilitates its applicability in
emergency rooms and in-patient clinics (6). The use of
BNP and NT-BNP has been becoming increased in
recent years in order to diagnose heart failure (HF)
swiftly and accurately in emergency rooms (7). Apart
from acute HF, the use of BNP and NT-BNP is also
getting increased in acute dispnea and disorders of left
ventricule.

In the present study, we aimed at showing the
importance of NT-BNP levels in arrhythmias comparing
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NT-BNP levels of patients with and with no HF
diagnosed with arrhythmias in emergency room.

MATERIALS and METHODS

An approval was obtained for the study from the ethical
board of Meram Medical School of Selcuk University.
Patients admitted to the emergency room and
diagnosed with any rhythm disorders were included into
the study. Written consent forms were obtained from all
patients.

Those with known chronic renal failure, anemia, diabetes
mellitus and history of hypertension were excluded from
the study. Those with acute heart failure were also
excluded out of the criteria. Bedside echocardiography
(ECO) was performed for all patients, and those
diagnosed with any rhythm disorders were included. The
patients with arhythmia were classified into two groups
as those with and without HF. The patients with chronic
heart failure (CHF) and acute disorders, such as
shortness of breath, orthopnea, paroxismal nocturnal
dispnea, decrease in exercise tolerance, fatigue,
exhausting, elongation of duration for recovery after
exercise, swellings on ankles, increase in jugular vein
pressure, hepatojugular reflux, leftward-shifted cardiac
apex beat, murmure in heart sounds and lower left
ventricular ejection fraction,were included into the
group with HF. These patients were evaluated under the
Heart Failure Criteria of European Society of Cardiology
(2012). Although the reference interval of NT-BNP is 128
pg/mL, the interval was accepted as 450 pg/mL in the
study because of consistency with literature and no age
limit. The values over 450 pg/mL were evaluated as
pathologic.

During initial evaluations, a blood sample was collected
into tubes containing potassium
ethylenediaminetetraacetic acid. The BNP was measured
in triplicate using the Triage B-Type Natriuretic Peptide
test (Biosite Inc., San Diego, California). The Triage BNP
test is a fluorescence immunoassay 3tandar quantitative
determination of BNP in whole blood and plasma
specimens.

Statistical analysis

All data were analyzed with SPSS for Windows 13.0
software package programme, and NT-proBNP values of
patients with and with no HF were compared. The
Mann-Whitney U test was used for in-group
comparisons. P<0.05 was accepted to be significant.

RESULTS

A total of 31 patients were included into the study.
Study participants were chosen among those admitted
to the emergency and diagnosed with rhythm disorder
on ECG. The rate of men to women patients was 16/15.
Of all patients, six was previously diagnosed patients
with HF while 25 patients showed no signs of HF on
echocardiography performed during the study. Mean
age rates of patients with and with no HF were
61.2+22.8 and 65.7+17.4, respectively. While mean NT-
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BNP level was found as 25100+10955 pg/mL in patients
with congestive heart failure (CHF), the level was
determined as 5767.61+6225 pg/mL in those without
CHF. The patients with CHF displayed atrial fibrillation
(AF) (n=11), supraventricular taschicardia (SVT) (n=1),
sinUs taschicardia (n=1) 2 and sinls bradycardia (n=1).
The lowest rate of NT-BNP was determined in the
patients with sinls bradicardia, and this rate was found
as 593 pg/mL. Levels of NT-BNP were found to be
higher than normal values in both groups and all types
of arrhythmia (p<0.05).

DISCUSSIONS

As well as the known beneficial use of B-type natriuretic
hormone and NT-BNP in emergency rooms, it is known
that addition of clinical findings also contribute to the
process while establishing a final diagnosis.

Brain natriuretic peptide shows a high specifity and
sensitivity in HF (8). In many studies, the superiority of
BNP has been shown in the evaluation of left ventricular
ejection fraction (LVEF) in chronic HF (9). In recent years,
many studies have been conducted to indicate the
significance of BNP in the assessment of HF in patients
admitted to emergency with the complaint of dispnea.

In a study performed by Januzzi et al. in 2005 (10), it was
seen that high score of NT-BNP was significantly reliable
in the diagnosis of 599 patients with acute HF admitted
with the complaint of dispnea, compared to clinical
diagnosis, and the togetherness of high score of NT-
BNP and clinical diagnosis was more superior than either
high score of NT-BNP or clinical diagnosis alone.

In a prospective randomized controlled study where
cost-effectiveness was investigated, 452 patients
admitted to emergency with the complaint of dispnea
were grouped into two. In this study, BNP was
compared with other 140tandard methods in the
evaluation od HF diagnosis, and use of BNP in
emergency was detected to decrease total cost and to
shorten hospital stay (11). While the number of studies
investigating the importance of BNP in HF is getting
increased, comprehensive studies related to the degrees
of BNP in arrhythmias are yet to be encountered.

In a study performed by Dell’'era et al. (12), BNP levels
were reported to be higher in AF patients than those in
normal sinis rhythm and AF patients in whom
cardioversion was performed.

In the study by Kallergis et al. (13), it was reported that
while NT-pro-BNP levels were higher in patients with AF,
levels of NT-BNP were significantly decreased after
electrical cardioversion.

Studies investigating BNP levels in arrhythmias have
remained limited with AF. In our study, it was seen that
BNP levels were significantly higher in those with HF
among dysrhythmic patients, as consistent with
literature. However, although NT-pro-BNP levels in
patients without HF were found to increase less than
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those with HF, a significant higher difference was
observed when our finding was compared with the
reference interval in literature.

Differential diagnosis of patients admitted to emergency
rooms with the complaint of breath shortness should be
performed with an accurate and rapid investigation.
Mistakenly diagnosed cases and loss of time lead to
increased rates of mortality, morbidity and cost-
effectiveness (14). In this context, the measurement of
plasm BNP levels, the most sensitive and specific sign of
cardiac dysfunction, will facilitate the follow-up process
of inpatients in clinics and those in emergency rooms.

In conclusion, mean 100 pg/mL for BNP and mean 900
pg/mL for NT-BNP should be used as mean threshold
values in the diagnostic assessment of HF in emergency
rooms, and final diagnosis should be done together with
radiographic and clinical findings by taking into
consideration the factors increasing or decreasing BNP
levels such as advanced age, BMI, anemia and renal
dysfunction. It should be kept in mind that NT-pro-BNP
levels are important not only in acute HF, but also in
arrhythmias and other conditions related to left
ventricule. We consider that further larger sample size
studies are needed to clarify this issues
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