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Abstract

This study investigated the roles of serum BNP, NGAL, and UPAR in patients with (pre)
and (post) catheter myocardial infarction (MI) and compared them with healthy subjects.
The included MI patients (n = 50) who underwent catheterization and were admitted to
the Cardiac Intensive Care Section of Al-Sadr Teaching Hospital in Al-Najaf
Governorate/lrag had their blood drawn. The patients were divided into two
subgroups(pre)and (post) angioplasty. Serum levels of BNP, NGAL, and UPAR were
measured in all patients before and after angioplasty. The result of this study showed a
significant (p < 0.05) decrease in serum BNP levels in the (pre) patients of MI group
compared to the control group (n=25), while serum NAGL and UPAR levels did not
show a significant difference (p > 0.05) in the patient's MI group (before) and (after)
compared to the control group. In conclusion, serum levels of BNP, NGAL, and UPAR
have no potential predictive value in Ml patients undergoing catheterization.
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Introduction

One of the most frequently carried out heart operations is cardiac catheterization.
Every year, more than 1,000,000 cardiac catheterization operations are carried out in the
US (Mozaffarian et al., 2016). The insertion of a tube into a heart chamber or vessel is
known as cardiac catheterization (heart cath). commonly carried out in specialized labs
equipped with fluoroscopy and highly mobile tables. To increase competence, these "cath
labs™ are frequently equipped with cabinets of various-sized catheters, stents, balloons,
and other medical devices. Fluoroscopic imaging, an electrocardiogram (ECG), and
pressure pulses are displayed on screens. (InduSharma,2021). Right heart catheterization,
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left heart catheterization, or both can be referred to as cardiac catheterization. Depending
on the clinical need, interventional cardiologists can carry out a range of interventions.
The procedure can be either diagnostic or therapeutic. Fluoroscopy is typically used to
guide and place the catheters during a cardiac catheterization treatment, which is carried
out in a cardiac catheterization laboratory. For the operation to be completed safely, the
operator needs the assistance of registered nurses and radiologic technologists. Most
operations can be carried out using a local anesthetic and minimal to mild sedation, but
some will need anesthesia services to provide deep sedation or general anesthesia. the
process begins with a comprehensive examination and patient history. The performing
interventional cardiologist will select the access for the procedure after defining the
clinical issue. These treatments might require venous access, arterial access, or both. The
goal of the physical evaluation should be to determine whether the patient is a good
candidate for the intended procedure. Reviewing the patient's drug allergies and regular
lab work require special care. A complete blood count (CBC) (Al-Sallami et al.,2022), a
basic metabolic panel (BMP), a prothrombin time, an electrocardiogram, and a chest X-
ray are all included in a fundamental workup. Patients who have a known sensitivity to
radio-iodinated contrast material will need to take corticosteroids and antihistamines prior
to their procedure(Hammood &Al-Sallami,2020). In order to lower the risk of worsening
renal function, patients with chronic kidney disease will also require appropriate planning
and pre-hydration. (Manda & Baradhi, 2022). A cardiac-derived peptide known as B-type
(or brain) natriuretic peptide (BNP) (Saito et al.,1989), although it was first discovered in
the porcine brain (Sudoh et al.,1988). The stretching, volume overload, and elevated
filling pressure of cardiac myocites cause BNP to be released. All of these activities
cause high wall stress, which starts the release of the precursor to BNP. Prior to cleaving
into physiologically active BNP and the inactive amino terminal fragment, N-terminal
prohormone of BNP, pre-pro-BNP first cleaves into pro-BNP. (Th ygesen et al.,2011;
Sudohet al.,2002). Increased plasma BNP levels are observed in myocardial ischemia and
left ventricular hypertrophy. (Morita et al.,1993), coronary artery disease (Nishikimi et
al.,2004), pulmonary hypertension (Nagaya et al; 1998), and heart failure (Mukoyama et
al ; 1991), based on the disease's intensity. Because BNP quite better reflects the state of
heart failure, it is presently used as a biochemical marker for heart failure in clinical
settings. In numerous clinical and epidemiological studies (Sagnella et al.,2001;
Groenning et al.,2001; Maisel et al.,2002). It was established that there is a clear
correlation between the left ventricle's reduced systolic function and an increase in
natriuretic peptides; this allows for potential biochemical diagnosis of heart failure. A 25
kDa glycoprotein of the lipocalin superfamily known as neutrophil gelatinase-associated
lipocalin (NGAL) is produced by granulocyte precursors in the bone marrow during a
brief window of their development. It is kept in specialized granules of fully developed
neutrophils in a gelatinase complex (Kjeldsen et al ., 1993). Because its levels rise in the
plasma and urine prior to any rise in creatinine levels, NGAL has been viewed in recent
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years as primarily an indicator of acute kidney injury (AKI). (Ronco et al ., 2007).
Additionally, there is growing evidence of increased systemic and myocardial expression
of NGAL after an acute MI, supporting the involvement of inflammation in this entity.
NGAL has also been linked to cell death, inflammation, and matrix degradation
(Malyszko et al., 2008). The urokinase (uUPA)-type plasminogen activator system and
activation of serine proteases have been shown to play important roles in ventricular and
vascular remodeling (Wu Q et al., 2005). uPA is a serine protease that functions in
proteolysis during fibrinolysis and in the degradation of the extracellular matrix.
Moreover, UPA also mediates signal transduction in cellular adhesion, differentiation,
proliferation, and migration via interactions with the G-protein-coupled uPA receptor
(UPAR) (Blasi & Carmeliet , 2002). The current study is intended to evaluate this
biochemical markers that are prospective for incidence of coronary heart disease in
myocardial infarction patients before and after catheterization which may help in early
diagnosis.

Materials and Methods

Fifty MI patients were split into two study groups: the control group was made up of
25 men and women who were in good health; the myocardial infarction (MI) patients
group before catheterization included 25 subjects; and the myocardial infarction (M)
patients group after catheterization included 25 subjects. The samples were obtained
between July and September of 2022 from the Coronary Care Unit (CCU) at Al-Sadder
Teaching Hospital in the Iragi region of Al-Najaf. Patients and the control group varied in
age from 35 to 80. Using a needle drained from MI patients before and after
catheterization as well as control subjects, five cc of venous blood was collected (Mohy
et al., 2022; Alabidi et al., 2023). At room temperature, the blood was allowed to clot in a
plain test container. After centrifuging the serum at 3000 rpm for 10 min, it was
suctioned, split into aliquots in Eppendorf tubes, and kept at -40 °C. Human BNP,
NGAL, and UPAR serum concentrations were measured using an ELISA reagent. The
statistical analysis was performed using Graphpad Prism, and the data of the current
research were expressed as (Mean Standard Error). When a P-value of 0.05 or higher
indicated statistical significance, the contrast between the two groups was examined
using the t-test (Albaldawy, 2022).

Results and discussion

The result in figure (1) exhibit significant decrease (p<0.05) in serum levels of BNP in
patient (pre) MI group compared with in control group while there is non-significant
difference (p>0.05) in serum levels of BNP in patient (post) MI group compared with in
control and between (pre) and (post) patient MI group. It may be due to in the
identification of impaired left ventricular systolic function. Our findings are in line with
those of Groenning et al.(2021), who found a clear correlation between rising BNP levels
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and falling LVEF. When BNP and LVEF were correlated, Dilic et al. (2011) discovered a
statistically significant negative correlation and a strong association between BNP levels
and LVEF. This result may have implications for the use of BNP as a marker for LV
dysfunction after AMI. Our current study dis-agree with Richards et al and Talwar et al.
(1999) and Talwar et al. (2000). The result in figure (2) exhibit non-significant difference
(p>0.05) in serum levels of NGAL in (pre) and (post)patient M1 group compared with in
control group, also there is non-significant difference in compared between (pre) and
(post) patient MI group. Our data agreement with study of Karetnikova et al., showed
non- significant NGAL on hospitalization that on day 1, correlated with in-hospital
outcomes course during hospitalization for STEMI patient (Karetnikova et al.2017).
Previous research and findings suggest that renal dysfunction, not myocardial
dysfunction, is the primary factor influencing NGAL levels. According to a recent
research that contradicts Hemdahl et al.,(2006) MMP-9 co-localized with increased
NGAL expression in atherosclerotic plaques in regions with elevated proteolytic activity.
Although it is still unknown whether the association between NGAL and inflammation
and/or AKI plays a prognostic function, (Lindberg et al.,2012 ).Shastri et al., (2011)
found no correlation between plasma NGAL and LVEF. The result in figure (3) exhibit
non-significant difference (p>0.05) in serum levels of UPAR in (pre) and (post)patient
MI group compared with in control group, also there is non-significant difference in
compared between (pre) and (post) patient MI group. This result agreement with
Sorensen et al. The combination of sSuUPAR and troponin did not aid in the diagnosis of
acute myocardial infarction (AMI), according to the findings of a trial involving patients
with suspected AMI who were brought to the emergency room. (Sorensen et al.,2019).
SUPAR was a stable plasma biomarker that predicted all-cause mortality and recurrent
M1, according to a research by Lyngbaek et al. (2012) that examined the utility of SUPAR
in the general (long-term) prediction of repeat MI and mortality in patients with STEMI
treated with the PCI procedure. But contrary to what Wlazel et al. (2019) found, the level
of soluble urokinase plasminogen activator receptors appears to be a helpful independent
biomarker for the early prediction of major adverse cardiac events. The level of the
biomarker appears to have greater prognostic than diagnostic potential.
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Figure 1: Comparison of serum BNP level between (pre.), (post.) myocardial infarction
patient and control group. (*): Statistically significant differences (p<0.05).
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Figure 2: Comparison of serum NGAL level between (pre.), (post.) myocardial infarction
patient and control group. (*): Statistically significant differences (p<0.05).
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Figure 3. Comparison of serum UPARIevel between (pre.), (post.) myocardial infarction
patient and control group. (*): Statistically significant differences (p<0.05).
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