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Abstract

Background: Cardiac functioning and assessment in patients with established CAD can be done through performing
Echocardiography and calculating the Ejection Fraction, which is an important and vital tool in clinical practice and
related to prognosis. Left Ventricular Ejection Fraction (LVEF) can predict future clinical outcome and assist in risk
stratification. Objective: The aim of this research was to evaluate the relationship between lower EF with clinical and
biochemical markers, and to determine the predictors of left ventricular EF in patients with established CAD whose
younger than 35 years’ age. Patients and Methods: This study was enrolled in Surgical Specialty Hospital- Cardiac
Center / Erbil-Iraqg among 100 consecutive patients (77 males and 23 females) between November 2016 to December
2017 of those whose age was < 35 years old. Results: The mean age was 31.6 + 2.91 years with an Age range of 24-35
years. 22.9% of those with Anterior Wall Myocardial Infarction (AWMI) and 22.7% of those with Inferior Wall
Myocardial Infarction (IWMI) had left ventricular Ejection fraction (LVEF) of less than 44% (P = 0.0001). 33.3% of
Patients with STEMI on presentation, later had LVEF of < 44% (P = 0.0001). Lower LVEF (<44%) was observed more
in male gender and smoker patients with established CAD (P <0.05). 29% of those with 10-fold S. Troponin level
elevation on presentation, had LVEF <44% and 45.2% of them had LVEF of between 45%-54% (P =0.001). 37.5% of
those with Very High LDL levels had EF <44% (P = 0.02). After performing Coronary Angiography, 68.8% of those
with poor functioning of heart (LVEF < 44%) had LAD lesion. (P < 0.05). Conclusion: We concluded that there was
evidence of a strong relationship (Inversely Proportional) between Poor EF with high LDL and Markedly Elevated
Serum Troponin of more than 10 folds, young Patients with AWMI and IWMI had Poor functioning of the heart. (LVEF
of <44).

Keywords: Left Ventricular Ejection Fraction, Myocardial Infarction, prognostic Factors after M1, Serum Troponin and
Poor EF, LDL and Poor EF.
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Abbreviation List
CAD = Coronary Artery Disease
LVEF = Left Ventricular Ejection Fraction
AMI = Acute Myocardial Infarction
AWMI = Anterior Wall Myocardial Infarction
IWMI = Inferior Wall Myocardial Infarction
LAD = Left Anterior Descending
RCA = Right Coronary Artery
STEMI = ST Elevation Myocardial Infarction
NSTEMI = Non ST Elevation Myocardial
Infarction

INTRODUCTION

Coronary Artery Disease (including STEMI,
NSTEMI and Unstable Angina) is a major non
communicable disease and a major cause of death

worldwide with an estimated annual incidence rate of
seven million people [1]. The coronary vessels damage
can be caused by an array of crucial risk factors such as
hypertension, dyslipidemia, diabetes mellitus and
smoking cigarettes [2, 3].

As a result of coronary artery occlusion, CAD
usually leads to death if complicated by severe heart
failure, malignant ventricular arrhythmia, or cardiac
rupture [4]. Despite the application of percutaneous
coronary intervention (PCI) and conventional medicine,
CAD patients remain at certain risk of in-hospital death
and complications as well as recurrent acute
cardiovascular events [4-6]. Epidemiological studies
have revealed men to be more affected by CAD
compared to women. Moreover, female patients are
believed to have more symptom burden and a higher
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rate of functional disability but a lower prevalence of
CAD. In patients with coronary artery disease, men tend
to have a higher lipid core compared with women [7].

Previous studies were done to investigate
serum total cholesterol in relation to left ventricular
ejection fraction and CAD where they found out higher
total cholesterol and higher HDL are associated with
higher left ventricular ejection fraction [8, 9].

Left ventricular ejection fraction (LVEF) is the
simplest and most widespread parameter to measure left
ventricular (LV) systolic dysfunction and the main
driver for categorizing heart failure-as a consequence of
Myocardial Infarction. Although LVEF has many
acknowledged limitations, it is still pivotal for the
management, risk stratification and follow-up of
patients with cardiovascular diseases, being easy to
obtain and non-invasive [10]. Still, there are some
pathophysiological arguments for an underrating of
LVEF as a reliable index of systolic function
[11]. Moreover, the degree of the impairment in LV
systolic function provides information about the extent
of the damage directed to the myocardium, while it is
not a clue to the underlying cause [12].

Assessment of LV systolic function is bound
to remain a key element in patient prognostication in
the next years. With this respect, a refinement in the
evaluation of LV systolic function could be achieved by
using global longitudinal strain [13, 14], overcoming
some limitations linked to LVEF measurements like
geometric assumptions and technical issues, such as
apical foreshortening and difficulties in proper
delineation of the endocardial borders. Nonetheless, to
further reduce morbidity and mortality of patients with
CAD, it seems likely that we need to introduce into
clinical practice some novel markers, possibly linked to
therapeutic optimization either in the peri-procedural
and in the chronic setting.

In our study, we used a prospective clinical
observational design to find and analyze the association
between Left Ventricular Ejection Fraction (LVEF) and
LDL and Serum Troponin-I1, to determine the predictors
of LVEF.

MATERIALS AND METHODS
Study Population

The study population comprised 100
consecutive patients with different presentations of
Coronary Artery Disease (STEMI, NTEMI and
Unstable Angina) admitted to the causality department
of the Surgical Specialty Hospital — Cardiac Center —
within 12 h of the onset of clinical signs and symptoms
from Nov 2016 to Dec 2017. All patients aged < 35
years were included in this study. Diagnostic criteria of
CAD were followed according to the guidelines of the
European Society of Cardiology, such as when the
patient is presented with typical chest pain, diagnostic

electrocardiogram (ECG) changes, and a significant
elevation of cardiac enzymes. Exclusion criteria for
patients and controls included pregnancy, anemia, and
kidney failure. Patients subsequently underwent
coronary angiography and revascularization by either
primary PCl or pharmaco-invasive PCl or CABG
surgery after obtaining informed consent with Their
Family.

Statistical Analysis

The statistical analysis was done using IBM
SPSS Statistics, Version 23.0. Armonk, NY: IBM Corp,
USA. Baseline patient characteristics were summarized.
All data are presented as meanxSD for continuous
variables and n (%) for categorical variables.
Comparisons between groups were made using Pearson
correlation or Spearman’s rho for continuous variables
and Fisher exact test for categorical variables. A P-
value of <0.05 was considered statistically significant.
A multivariate linear regression model was done to
determine the predictors of LVEF.

Ethical Consideration

All the data has been anonymous and not the
relevant personal information’s of the patients has been
shown. The data was not collected from the patients
directly, but it was collected from the Admission File of
the patients (including a copy of all the investigations
performed) and consent was taken from the Data
Registry Department of SSH-Cardiac Center.

The patient’s personal states, name and other
direct indicators have been anonymousized earlier.

Laboratory Analysis

The serum levels of lipid profile parameters,
including total cholesterol (TC), HDL-C, LDL-C, and
TG, were determined at the admission of the patient
presented with AMI. These laboratory tests were carried
out using Cobas c311 chemistry analyzer (Roche
Diagnostics, Basel, Switzerland) for sample analysis.
Hyperlipidemia was defined as serum cholesterol of >
200 mg/dl, triglyceride (TG) >200 mg/dl, low-density
lipoprotein > 130 mg/dl, HDL-C < 50 mg/dl for female
and < 40 mg/dl for male, for known cases of
dyslipidemia and/or those on medication for
dyslipidemia.

Elevated levels of serum Troponin was
calculated of more than 0.015 ng/dl and CK-MB of >
6.2 ng/dl according to the SSH-Cardiac Center
laboratory normal ranges.

Echocardiography

All index transthoracic echocardiographs were
recorded during routine clinical practice according to
the current guidelines. Two-dimensional M-mode
echocardiography was performed within 3 days of the
PCIl. In each patient, LVEF was measured using
bidimensional echocardiography from two- and four-
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chamber apical views by the modified Simpson’s
method. The wall motion score in-ex was derived
according to a 17 segment model

Coronary Angiogram

Coronary angiograms were performed using
standard techniques. Significant coronary artery disease
(CAD) was defined as > 70% stenosis of an epicardial
coronary artery. The extent of CAD was characterized
by one-, two-, or three-vessel disease or left main
disease. Percutaneous coronary intervention (PCI) was
performed according to the physician’s discretion.

Patients Demographic and Clinical Characteristic

In this current study, 100 consecutive patients
with different manifestation of CAD (STEMI, NSTEMI
and Unstable Angina) of which 77% male and 23%
female, were enrolled. The mean age was 31.6 +2.9
years, with an age range of 24-35-year-old. The mean
+SD was 31.2 + 2.9 years in male, and 32.9 * 2.4 year
in female. The prevalence of CAD and its major
manifestation-AMI was higher in male patients
comparing to female patients with a statistically
significant difference (P< 0.05). This indicates that
younger males experience CAD and its manifestations
more than females. The data summarized in Table-1.

RESULTS
Table-1: Shows the prevalence of Coronary Artery Diseases in relation to Age Groups and Gender

Age groups | Male Female Total
(Year) No. | % No. | % No. | %
<24 3 39 |0 0 3 3
25-29 16 |20.8]|2 87 |18 |18
>30 58 | 753|121 | 913 |79 |79
Total 77 | 100 | 23 | 100 | 100 | 100

The highest prevalence rate of CAD was seen
in patients within age group of 30-35 years (79%),
followed by 18% in age group of 25-29 years then a
smaller portion of 3% among those < 24 year of age.

It was observed that the majority of the male
patients 75.3% with CAD belong to the age group of
30-35 years. On comparison, 91.3% of female patients
belong to the age group of 30-35 years. (P=0.2)

The mean Left Ventricular Ejection Fraction
was 53.5+8.85. The prevalence of poor LVEF (<44%)
among male patients was 20.8% while 33.8% had Fair
LVEF (45%-54%) and 45.5% had Good LVEF (>55%).
On the other hand, 26.1% of Female patients had Fair
LVEF (45%-54%) and 73.9% had Good LVEF (>55%)
showing a statistically significant difference (P =0.024).

With analyzing the data, the results showed a
clear and obvious Relationship between Left
Ventricular Ejection Fraction with LDL and Serum
Troponin- I in patients younger < 35 years with any
form of established CAD. We hypothesized that the
factors influencing left ventricular ejection fraction for
patients with coronary artery disease to be LDL-C,
Serum Troponin-l. We conducted correlation tests using
Spearman’s rho to assess the relation- ship between
LVEF, LDL-C, Serum Troponin-l in patients with
CAD.

Low density lipoprotein-c (LDL-c) had
significant inverse relationship with LVEF (r=—0.27,
P=0.029) and Serum Troponin-1 (r=—0.415, P=0.001).

Explaining more about the relationship of Poor LVEF
with Lipid parameters and Cardiac markers (mainly
Serum Troponin-1 and CK-MB), results showed that
among the patients with Poor LVEF (<44%), 29% had
10 folds’ increase in serum Troponin-1 (P = 0.001),
17.5% had Elevated levels of CK-MB (P= 0.12), 37.5%
had very high LDL (P = 0.029), 30.8% had reduced
HDL (P = 0.2), 26.7% had High total cholesterol (P =
0.1) and 25% had high levels of Triglyceride (P = 0.3).

Interestingly, the prevalence of Risk factors of
CAD in patients with Poor LVEF (<44%) showed
26.5% were smoker (P 0.02), 36% were hypertensive
(P <0.05) and 22.7% were Diabetic (P =0.4). It was
observed that 22.9% of AWMI and 22.7% of IWMI
patients later had LVEF of <44% and this showed a
statistically significant difference. (P = 0.001). Young
patients who presented with STEMI had a prevalence of
33.3% Poor LVEF and only 4% of patients who
presented with NSTEMI had Poor LVEF. (P <0.05)

Focusing of the angiographic findings, among
the young patients (< 35 years of age) who had Poor
LVEF (<44%), 68.8% of them had occlusion in LAD
artery, 12.5% had occlusion in LCX artery and only
6.3% had occlusion in RCA. And this was strongly
significant statistically showing P value of < 0.05.

Table-2 summarizes the relation of Poor LVEF
with other variables and showing their statistical
significance’s (P value)
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Table-2: Shows the Relation between Poor Left Ventricular Ejection Fraction (LVEF) <44% With Other
Variables and Their P Value

Variables Prevalence in % | P value
AWMI 22.9 0.001
IWMI 22.7 <0.05
Elevated Troponin 29 0.001
Elevated CK-MB 17.5 0.12
High LDL 375 0.029
Reduced HDL 30.8 0.2
High Total Cholesterol | 26.7 0.1
High Triglyceride 25 0.3
STEMI 33.3 <0.05
NSTEMI 4 <0.05
Smoking 26.5 0.02
Hypertension 36 0.005
DM 22.7 0.4
LAD occlusion 30.6 0.001
RCA occlusion 11.1 0.001
LCX occlusion 66.7 0.001

DISCUSSION

The current research indicated a strong
inversely proportional relationship between Left
Ventricular Ejection Fraction (LVEF) with LDL-c, and
Troponin-1 in patients with CAD. To the best our
knowledge, this is the first research in our region, to
reveal the relationship between LVEF and biomarkers.
Previous studies have shown that hyperlipidemia
adversely affected the LVEF, particularly in patients
with CAD. They showed an important relationship
between LVEF and HDL, suggesting that HDL might
influence left ventricular systolic function through
further-atherosclerotic  mechanisms because they
observed that LVEF was adversely influenced by
dyslipidemia irrespective of the severity of coronary
atherosclerosis [15-18]. In our study, which involved
patients younger than 35 years of age with coronary
artery disease, we found out LDL to be inversely
proportional with LVEF and it was statistically
significant. Meaning one-unit change increase in LDL
is associated with a unit decrease in LVEF percentage.
In other words, the higher the LDL level, the lower the
LVEF. Another study showe similar results about the
inverse relationship of LVEF and levels of LDL [26].
This shows our study concur with previous findings in
other researches.

Furthermore, one of the Cardiac biomarkers,
Troponin-1 which is a power indicator of myocardial
necrosis, has been studied before and was found to be
inversely proportional with LVEF in patients with
CAD. They found out that the LVEF of <50% was
predicted by troponin I concentration of > 6.6 ng/ml. In
another research analysis, it showed that patients with
LVEF < 35% had the highest level of troponin | and
vice versa. They also showed that the LVEF had a
negative correlation with troponin I levels (r =— 0.54, P
=0.001) [19-21].

Results of another study showed that there was
a significant negative relationship between troponin |
and LVEF in patients with CAD [22]. Our results about
the relationship between LVEF and Cardiac markers
were similar to the mentions researches above, showing
significant strong relation between them, in which any
one-unit change increase in Serum Troponin | levels
was associated with a unit decrease in LVEF
percentage.

Moreover, there were studies done in the area
of determination of predictors of LVEF. Whereby, their
analysis demonstrated that several traditional and easily
available factors were associated with a greater risk of
heart failure development, even among low-risk CAD
population. Some of the studies showed lipids predicted
the severity of new onset CAD in type-2 DM patients
and not in relation to LVEF. In another research, low
HDL-c was strongly predictive of cardiovascular events
in patients with coronary artery disease [23-25].

In this current study we found out that patients
with LVEF <44% had prevalence of cardiovascular risk
factors as; 36% were hypertensive, 26.5% were smoker
and 22.7% were DM

We believe by sharing these findings of our
study, will empower the clinicians with knowledge on
CAD, by exploring the relationship between LVEF and
biomarkers, and predictors of LVEF in these patients.
Moreover, the degree of the impairment in LV systolic
function, provides information about the extent of the
damage directed to the myocardium, while it is not a
clue to the underlying cause [12].

CONCLUSION

There was a strong inversely proportional
relationship between LVEF with Lipid profile, mainly
LDL and Cardiac Markers Mainly Serum Troponin I.
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