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Summary

Background: Heart failure (HF) is a condition in which the heart can no
longer pump blood as efficiently as it used to. This is lead to a complex of
clinical symptoms like (dyspnea, orthopnea, lower limb swelling). BNP is
a neurohormone released from myocardium and increased when failure of
heart is occure and used for diagnosing heart failure. TNFa, IL-6, and IL-
18 is inflammatory cytokines, its concentration increasing in patients with
heart failure, this caused by inflammation which is present in heart with
failure.

Objectives: This study was designed for examining serum concentrations
of TNFa, IL-6, and IL-18 in patients with HF, examining whether this
cytokines was involved in the pathophysiology of the HF syndrome, and
investigating the effectiveness of using BNP concentration as an indicator
for heart failure.

Subjects and methods: The current study is a cross sectional study that
was carried out in the center of Diyala province, Baquba Teaching
Hospital, to determine the serum concentration of BNP, TNF-a, IL-6, and
IL-18 in patients with heart failure. The samples were collected in 2 and a
half months, from January the 15" to April the 1 2019.

A total of 150 serum samples were collected . 100 patients with
diagnosed heart failure, and the rest apparently healthy. The age range
was 30-89 years, 50 of them were males, and 50 were females. BNP,
TNFa, IL-6, and IL-18 concentrations were tested in the serum samples
using the BNP, TNFa, IL-6, and IL-18 ELISA kit (from SunRed
company - China). Human privacy was respected by taking the parents’
verbal consent. Statistical analysis of data was carried out using the

Statistical Packages for Social Sciences (SPSS), Version 25. Statistical



significance was considered whenever the P value was equal to or less
than 0.05.

Results: The results showed that the BNP concentration range in HF
group patients (50-1600) was wider than that in healthy control group (5-
160) with a statistically significant difference between HF group and
healthy control group (P = 0.0001). A statistically significant association
was found between IL-6 concentration and heart failure ( P = 0.0001 ),
IL-18 concentration and heart failure ( P = 0.0001 ), and TNFa and heart
failure ( P = 0.005 ). Also there is statistically association between grade
of heart failure with BNP, TNFa, IL-6, and 1L-18 with P value of 0.0001,
0.0001, 0.016, and 0.0001 respectively.

There are several factors and conditions that affect the
concentration of these cytokines such as medication and clinical cardiac

problems.

Conclusion: The concentrations of TNFa, IL-6, and IL-18 is elevated
with increasing the severity of heart failure accompanied by BNP
concentration elevation, where the increase the HF grade, the elevation

the concentration of these cutokines.
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Chapter one

Introduction
1.1. Background

Heart failure (HF) is a condition which is the complex of clinical
symptoms like (dyspnea, orthopnea, lower limb swelling) Accompanied
by pulmonary congestion, elevated jugular venous pressure that are
indicated to clinical syndrome of heart failure due to abnormalities of
structure or function of heart which cause reducing of cardiac output or

elevated intracardiac pressures (Ponikowski et al., 2016).

Heart failure is a condition in which the heart can no longer pump
blood as efficiently as it used to. This causes blood and other fluids to
retaind in the body — particularly in the liver, lungs, hands, and feet
(Ponikowski et al., 2016). Heart failure effects are extensive, whereas the
study of heart failure implications does not only in terms of mortality and
morbidity of individual impacts, it is also for the infrastructure desired to
supplying care for these patients (NICE, 2010). For instance, inside the
UK, £980 million per year is spending to managing of HF, in addition,
the World Bank has been estimated the global of economic cost
approximately $108 billion per year (Cook et al., 2014). According to
New York Heart Association (NYHA) functional classification, the term
of HF can be used for the patients whose established chronic heart failure
(CHF), since 20-30 years ago the understanding of pathophysiological
and provision of disease-modifying therapies have been significantly
improved (Bleumink et al., 2004).
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Recent study have been proved that the concentration of cytokines
are significantly increased in the case of heart failure; although, the
clinical and pathophysiological importance role remain still unclear

(Ahluwalia et al., 2013).

The pathophysiological role of cytokines and clinical significance
remain still unclear, cytokines are active proteins, low molecular weight
which act in an autocrine to modulate cell function. The most remarkable
pro-inflammatory cytokines implicated in HF are interleukin 1 (IL-1),
interleukine 6 (IL-6), and tumor necrosis factor a (TNFa) which are
secreted from the mononuclear cells and myocardium (Ahluwalia et al.,

2013).

Tumor necrosis factor o has not completely understood the
physiological function in the heart. It participates in the cardiac
dysfunction developments, also it has been known for its cardio

protective effects (Rathi and Dhalla, 2002).

In congestive heart failure the circulating levels of IL-6 are
increased as well correlate with its progression and functional class.
Numerous studies found that IL-6 related to cytokines are able to
stimulate cardiomyocyte hypertrophy in various cell signaling pathways,

involving Signal transducer and activator of transcription 3 (STAT?3).

Interleukin-18 (IL-18) is a proinflammatory cytokine which is able
to stimulate interferon y (IFN-y) production (Nakamura et al., 1989).
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Interleukin-18 play important role in human myocardial infarction
and HF. The expression of IL-18 increasing in human atherosclerotic
plaques collected during carotid endarterectomy and its gathering is

correlated with plaque destabilization (Mallat et al., 2001).

High serum levels of IL-18 were correlated with a rise risk of
developing cardiovascular disease (CVD) in population, lead to
increasing of mortality in HF patients and development of congestive HF
and AMI in patients with acute coronary syndromes (Blankenberg, 2002;
Kaptoge et al., 2013).

During the response to atrial/ventricular dilation or volume
overload, Atrial and brain natriuretic peptide began to be secreted from

cardiomyocytes.

Although brain natriuretic peptide (BNP) synthesized in ventricles
and Atrial natriuretic peptide (ANP) in atrium, they can make them in
every chamber in pathological conditions. Pro-BNP is released as a
response to volume expantion or stress. Then, it is cleave to biologically
effective BNP and inefficent N-terminal segment (NT-proBNP) (Daniels
and Maisel, 2007; Hall, 2004). BNP consider specific marker for heart
failure and the circulating levels of NT-proBNP and BNP have been
utilized in prediction assessment and diagnosis for heart failure

(Lainchbury et al., 2009).

Brain natriuretic peptide (BNP) released from cardiac ventricular
myocytes in response to volume or pressure overload (Loncar et al.,

2012).
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1.2. Aims of the study : The study aims at :

1- Examining serum concentrations of IL-6, IL-18, and TNFa in

patients with CHF.

2- Examining whether these cytokines were involved in the

pathophysiology of the HF syndrome.

3- Investigating the effectiveness of using BNP concentration as an

indicator for heart failure.



