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Abstract

When blood flow to the heart muscle is impeded, fat and cholesterol build up on the
inner wall of the heart, causing coronary heart disease (CHD), myocardial infarction
(MI), and sudden cardiac death are just a few of the diseases that can occur in CAD as
a result of atherosclerosis. A catheter is used during Percutaneous Coronary
Intervention (PCl), also known as angioplasty, a non-surgical procedure to squeeze a
balloon or stent into a narrowing area to restore blood flow to the myocardium.
Therefore, it is treated with medication to widen or open up the veins in the heart muscle
that contain plaque accumulation that results in stenosis in order to avoid the coronary
artery blockage from occurring again. The key CVD risk factor is lipid profile and some
biochemicals parameters, and each kind these parameters are associated with an
increase in the incidence of MI. Anabolic processes, energy metabolism, and blood
sugar levels are all controlled by the hormone insulin. Glycosylated hemoglobin
(HbA1c) is frequently used to measure the average blood glucose levels of a person
based on the age. The resulting values also help to diagnose diabetes mellitus by
determining the blood sugar level. Elevated aminotransferase levels indicating liver
function, have attracted great concern as potential novel markers of cardiovascular risk
assessment. Although blood urea nitrogen (BUN), creatinine (Cr), and electrolytes is not
the mainstay of diagnosis in MI patients, they may have a role in providing a more
detailed view of the complications and mortality rates.

Subjects: /00 individuals were collected to contribute in the present study. These cases
were divided into two groups, the first included 70 patients (their age ranged between
30-66 years) with MI who underwent to elective PCI. The second group involved 30
healthy individuals (with the age range 30-55 years) were enrolled in the present study
as a control group

Results: The results showed significant increase (p=0.000) for lipid profile, glucose,
insulin, HbA1C% and HOMO-IR, while a significant decrease (p<0.05) in HDL, urea,
creatinine levels and ALP was recorded when the two study groups were compared
together.

Keywords: Insulin, Glucose, CVD, coronary heart disease CHD, coronary artery
disease CAD, Percutaneous Coronary Intervention PCI, ischemic heart disease IHD,
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Glycosylated hemoglobin HbA1C%, HAMO-IR, Lipid profiles, liver function test ,
ACS, blood urea nitrogen BUN & creatinine Cr, Myocardial infarction MI,
triglycerides TG, , low-density lipoprotein LDL, high-density lipoprotein HDL, Non
protonic nitrogen NPN, Total protein TP, Glutamine pyruvate transaminase GOT,
Glutamine oxaloacetate transaminase GOT, Alkaline phosphatase ALP,

Introduction

Myocardial Infarction (MI) it is commonly called heart attack when there is a
lack in the blood supply or a complete interruption of oxygenated blood to the
myocardium, due to the partials or complete blockage of coronary artery with the
accumulation of atherosclerotic plague with unstable collection of lipids (cholesterol
and fatty acids) and white blood cells in artery walls in the coronary artery. Blockage of
coronary artery is considered the most common cause of heart attack, if the condition
left untreated it can cause damage or death (infarction) to the heart muscle tissue
(myocardium) finally leading to heart failure [1]. A catheter is used during Percutaneous
Coronary Intervention (PCI) also known as angioplasty, a non-surgical procedure to
squeeze a balloon or stent into a narrowing area to restore blood flow to the
myocardium [2]. Lipids are the basic and necessary materials for the needs to the body
of human exemplified by total cholesterol, phospholipids, fatty acids, and triglycerides
(TG), all of them are involved in the formation of cell membranes and some of them are
originator to steroid hormones, as lipids are the most powerful source of energy in the
body . Where increase total cholesterol, triglycerides, low-density lipoprotein (LDL)
levels, and decrease high-density lipoprotein (HDL) levels in serum. [3-5]. Profiling
lipids in samples might advance the discovery of diagnostic, prognostic, and monitoring
disease biomarkers. The understanding of homeostatic and inflammatory processes
related to chronic inflammatory systemic diseases such as CVDs including M1 [6] . A
lack in insulin function has been linked to changes in metabolic pathways, all of which
lead to an increased risk of CVDs people with diabetes who have high levels of free
fatty acids that need to consume a lot of oxygen for metabolism, which can affect the
function of the myocardium and lead to the intracellular accumulation of toxic mediators
[7, 8]. Liver plays a crucial role in the synthesis of vital components; such as
coagulation proteins, albumin, immune complement system proteins and transport
proteins, also has an important role in nutrients metabolism functions such as lipids
metabolism and lipoproteins through the biosynthesis of cholesterol, fatty acids,
apolipoproteins, and proteins involved in lipoprotein homeostasis [9]. Urea is the one of
nitrogenous chemicals created primarily by the liver's protein metabolism, It is carried
by the blood to the kidneys where it is eliminated with urine Creatinine, also a NPN
waste product, is produced by the breakdown of creatine and phosphocreatine and can
serve as an indicator of renal function. Arginine, Glycine, and Methionine are
transaminated to form creatine in the liver, pancreas, and kidneys [10, 11].
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Subjects and Methods

One hundred samples were enrolled and divided into two main groups, the first of
which was 70 (patients with age ranged between 30-66 years) the current study essential
the elimination of a group of patients (Patients with Covid-19 virus who have undergone
elective PCI, people with cancer, patients who are undergoing cancer treatments or who
have been cured, patients with thyroid diseases, patients with liver diseases, patients
with diabetes complications added to cardiopathy, patients who underwent any surgical
intervention during 5 years of MI occurring, whether or not the surgery involved heart
disease, patients who are on the keto diet during the period of the onset of symptoms of
heart attack and alcohol drinkers were excluded, 70 patients were divided to two
subgroups 44 male patients with and 26 female patients. While the second involved 30
healthy individuals were divided into 16 healthy male and 14 healthy female with the
age range (30- 55 years). A subjective perception of good health as determined by health
questionnaire; healthy controls should have no medical history of heart disorders;
control individuals are non-smokers and not alcohol drinkers. individuals should not
take any medication during at least one year before study carrying out; they have not
undergone surgical intervention or any illness requiring hospitalization, and the control
group might be at an approximate age range with the patients group. Five milliliters of
intravenous blood samples were taken from patients (after subjecting them to the PCI
procedure) and healthy subjects while the participants were fasting for at least 8 hours.
after it was divided into two portions: (1) Two mL were placed in an EDTA tube to
determination HbA1c% level. (2) Three mL were placed in a plane tube at laboratory
room temperature for measuring glucose and insulin, TC, TG, HDL, LDL ,vLDL, urea
,creatinine, urea/creatinine ratio and liver function test levels. The samples were left to
coagulate at laboratory temperature, analyzers then separated using a centrifuge at 3000
xg for 15 minutes.

Result and Dissection

Evaluation of lipid profile levels, Glucose, Insulin and HbA1c% levels in the sera
of the two main study groups (patients with elective PCI and healthy individuals are
shown in Table 1. Noted that there are significant increases (p=0.000) in the TG ,
Cholesterol and LDL, vLDL, glucose, insulin, HbAl1c% ,HOMO-IR,urea ,creatinine,
urea/creatinine ratio the patients group comparison to controls group, while there is a
significant decrease (p<0.05) in the sera HDL and liver enzymes levels of patients
comparing to controls.

Table 2: in the current study illustrates significant elevation (p=0.000) in the lipid
profiles, urea and creatinine and the vital ratios when males subgroups compared
together, the same results were recorded when the females subgroups compared
together. Lipid profiles, urea and creatinine showed that there are no statistical
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differences comparing subjects in the same groups either in the patients nor healthy
groups, Also a high levels of TC, TG, LDL-C and a low levels of HDL-C, in male PCI
patients compared to their peers in the healthy group, in contrast high levels of urea
showed in female patients. On the other hand non-significant differences (p>0.05)
between the two genders in the same group when glucose, insulin, HOMO-IR and
HbA1C%, were tested in the four subgroups of the study. On the other hand, the current
study has demonstrated that significant differences were recorded when the comparison
between the same genders in the study groups were carried out using ANOVA test, as
demonstrated. On the other hand, the current study has demonstrated non-significant
differences were recorded between the same gender, either healthy nor patient in the
GOT,GPT and TP, except in ALP which illustrates a significant differences between
females together in the both main groups.

Table3 showed positive relationships when TGs correlated to LDL-C, vLDL-C,
Chol./HDL, TG/HDL and LDL/HDL in the sera of PCI patients, while this relationship
seemed to be insignificant negatively with HDL-C (r=-0.124 at p=0.308).In the same
way the results recorded negative correlations among HDL-C and LDL-C, v LDL-C, as
well as; the vital lipid profiles ratios (Cholesterol/HDL, TG/HDL and LDL/HDL). In
contrast, the outcomes of the study recorded positive correlations with statistical
significance between LDL-C and vLDL-C as well as the vital lipid profiles ratios. Same
result was observed when vLDL-C was correlated to vital lipid profiles ratios. Outcomes
of healthy individuals does not show reliable significant statistical variations between
cholesterol and all of TGs, HDL-C, vLDL-C, and TGs/HDL. While, high significant
positive correlations were noticed when cholesterol correlated to LDL-C,
Cholesterol/HDL and LDL/HDL in the control group. The result of the present work
indicates an insignificant correlation between TGs and HDL-C, LDL-C,
Cholesterol/HDL as well as LDL/HDL ratio in the group of healthy individuals. On the
other hand, it was noted that there is a strong positive link between TGs and vLDL-C in
addition to LDL/HDL.Also data of the healthy group exhibited negative relationships
when HDL-C correlated to all of LDL-C, vLDL-C, Cholesterol/HDL, TG/HDL and
LDL/HDL; respectively. Significant high positively relationship between LDL-C and
Cholesterol/HDL in addition to LDL/HDL in the sera of healthy group, while the
relationships seemed to be non-significant when the correlations were carried out
between LDL and vLDL as well as TG/HDL.
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Table 1: Levels (Mean + S.D.) of Lipid Profiles, Glucose, Insulin, HbA1C%, urea, creatinine,
urea/creatinine ratio and liver function test levels in The Sera of The Study Individuals

The Study Groups

Patients (70) Controls (30)
Test Mean + S.D. Mean + S.D. P value
Min.- Mix. Min.- Mix.
Range Range
241.556 + 44.727 98.327 +10.436
TG (mg/dL) 128-345 75-116.8 0.000
217 41.8
268.560 + 43.871 115.695 + 11.845
Cholesterol (mg/dL) 151.7-361.6 96.13-138.53 0.000
209.9 42.4
29.501 +9.582 50.773 + 2.636
HDL (mg/dL) 7.4-52 44.5-56.5 0.000
44.6 12
48.439+ 8.975 19.664 + 2.088
vLDL (mg/dL) 25.6-69 15-23.36 0.000
434 8.36
190.602 + 38.545 44,957 +11.244
LDL (mg/dL) 92-273.5 28.1-63.15 0.000
181.5 35.05
10.712+6.986 2.279+0.251
Cholesterol/HDL 0-46.1 1.9-2.7 0.000
46.1 0.8
9.771+6.253 1.938+0.239
TG/HDL 3.8-40.9 1.5-2.4 0.000
37.2 0.9
7.890+5.626 0.381+0.299
LDL /HDL 2.5-37 0.1-1.3 0.000
34.4 1.2
Glucose 154.096 £73.065 87.600 £ 15.732
(mg/dL) 693 fZBI 60.5% .}120 0.000
7.919 +2.252 5.297 £0.781
HbA1C % 4.15-13.88 3.79-6.99 0.000
9.72 3.21
21.681 £ 6.427 12.560 + 2.416
Insulin (mIU/L) 13.89-68.82 8.98-17.93 0.000
54.93 8.95
8.275 £ 4.585 2.747£0.726
HOMO-IR 2.9-27.6 1.5-4.3 0.000
24.7 2.8
32.720+12.547 18.950+3.214
Urea (mg/dL) 18.3-93.8 13.1-26.7 0.001
75.5 13.6
1.124+0.399 0.757+0.114
Creatinine (mg/dL) 0.6-3.4 0.5-1 0.003
2.8 0.5
27.886+8.895 25.253+3.858
Urea/Creatinine ratio 14.2-73 16.6-30.9 0.041
58.8 14.3
4.622+4.583 4.778+2.926
GPT (U/L) 1-29 1-14 0.366
28 13
23.849+11.999 23.185+9.523
GOT (U/L) 4-65 10-60 0.418
61 50
176.403+67.251 128.556+36.656
ALP (U/L) 18-386 75-203 0.017
368 128
6.106+2.051 6.807+1.162
TP (mg/dL) 2.1-10.3 3.9-9 0.000
8.2 5.1
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Table 2: Levels (Mean £ S.D.) of Lipid Profiles, Glucose, HbAlc and Insulin in Sera of T2D

Patients underwent to PCI

and Healthy Groups

Subjects
(N)
Patients with PCI Controls
70 30
Parameters Males Females Males Females
(44) (26) (16) (14) P value
Mean £ S.D. Mean £ S.D. Mean £ S.D. Mean £ S.D.
Min-Max Min-Max Min-Max Min-Max
Range Range Range Range
267.573+43.665 270.230+45.034 115.970+10.85 115.49+12.88 _ _
Cholesterol 200.45-361.6 151.7-354.7 101.06-138.53 96.13-135.32 1vs2:0.771, 3vs4: 0.972,
(mg/dL) 161.15 203 3747 39.19 1vs3: 0.000, 2vs4: 0.000
) ) 240.402+34.246 243.508+47 94 95.856+10.092 100.216+10.595
Triglycerides 17743028 128345 81.96-116.8 751129 1vs2: 0.744, 3vs4: 0.758,
(mg/dL) fyiore 17 agn 70 1vs3: 0.000, 2vs4: 0.000
27.531+8.828 32.834+10.048 51.6303.149 50.117+2.025 _ _
HDL-C (mg/dL) 7.40-42 9.7-52 45.1-56.5 44.5-54.3 11\’52; 0.008, 3;’5‘:'1'_ 0.606,
34.6 42.30 11.4 9.8 vs3: 0.000, 2vs4: 0.000
191.941+37.958 188.336+40.173 44.476+10.67 45325+11.977 _ _
LDL-C (mg/dL) 118.77-273.5 92-267.6 28.1-62.93 28.28-63.15 mggggg gm:gggg
154.73 175.6 34.83 34.86 0000, 2vs4:0.
48.079+8.649 49.047+9.644 19.170+2.019 20.042+2.12 _ _
VLDL-C (mg/dL) 35.48-64.56 25.6-69 16.39-23.36 15-22.58 i"sz:o'm' gvsj:o.759
29.08 43.4 6.97 758 v53:0.000, 2vs4:0.000
11.295+7.752 9.724+5 871 2.250+0.261 2.3010.249 _ ,
Chol JHDL-C 0-46.14 4.35-30.94 1.88-2.65 1.9-2.7 iv52:0.283, gvsztzo.%l
46 14 26.50 077 08 vs3:0.000, 2vs4:0.000
10.379+6.714 8.743+5.349 1.861+0.251 1.996+0.219 _ ,
TG/HDL-C 4.55-90.94 3.75-28.53 157-2.35 1.54-2.44 i"sz;om' 3V53;0'945
36.39 24.78 078 09 vs3:0.000, 2vs4:0.000
8.457+6.033 6.93+4.82 0.837+0.264 0.825+0.331 _ _
LDL-C/HDL-C 2.96-36.95 2.54-24.24 0.39-1.28 0.08-1.28 i"sz;o'l%' g"sj;o'g%
2300 017 0.5 T vs3:0.000, 2vs4:0.000
Glucose 147.27%§§gf.356 1656690_%67;44225 91.324;136981 82.2(7)66%(7)9062 1v2- 0.236, 1v53: 0,000
(mg/dL) 310.3 267 4' "17 8 48 4 3vs4: 0.705, 2vs4: 0.002
22.404+7 568 20.458+3.606 12.001+2.249 13.291+2.519 _ _
Insulin (mU/L) 16.8-68%8 13.9-26.8 9.1-17.9 8.9-16.9 1v52:0.159, 1vs3: 0.000
52 129 89 79 3vs4: 0.529, 2vs4: 0.000
8.230+4.99 8.335+3.898 2.688+0.583 2.8231£0.9 _ _
HOMA-IR 3.3-27.6 2.9-17.9 1839 0543 ;"Si; 8352 ;"Si; 8888
24.3 15 21 2.8 VSa: .90, 2vsa: b,
7.828+2.32 8.074+2.168 5.046+0.744 5.624+0.729 _ _
HbA1C% 42139 5.1-13.6 38-6.8 45-7 ;"Si; 8'2%2’ ;"Si; 8888
9.7 8.4 3 25 Vsa: .44, cvsar b,
Urea 29.025+7.459 37.45+17.31 19.369+3.881 18.629+2.678 152: 0,004, 3vsd: 0.846
(mg/dL) 19'3??:573'3 18'735;953'8 13'113:266'7 13'305'(2)3'2 1vs3: 0.000. 2vs4: 0.000
Creatinine 1325115535 1%956;%&28 0'837529'1125 Og %?;iggf 1vs2: 0.120, 3vsd: 0.322
(mg/dL) ’ 1 24' '2 81‘ 642 ’ 0 27‘ 1vs3: 0.000, 2vs4: 0.000
Urea/Creatinine 26?112125 09 2367 %3$§ 1 Zig %5;3 63 ! 2659095_:3%.%65 1vs2: 0.132, 3vs4: 0.311
Ratio s Se4 P P 1vs3: 0.022, 2vs4: 0.890
4.861+4.923 4.118+3.855 4.067+3.218 5.667+2.348 _ ,
GPT (U/L) 1-29 1-15 1-14 2-11 i"szj 0'5‘21'5' g"sjj 0.319
28 " 3 9 vs3: 0.322, 2vs4: 0.533
24.944+12.097 21.529+11.806 24.200+12.131 21.917+4.889 _ ,
GOT (UIL) 12-65 455 10-60 16-32 11\‘/’:3? 8 93% ’ g‘\’g‘; %’%0331
53 51 50 16 - 0,928, Vs 0.
179.361+76.876 172.308+52.262 127.933+30.450 129.333+44 661 _ ,
ALP (UIL) 18-386 87-277 77-174 75-203 1vs2: 0.651, g"sjj 0'955
368 190 97 128 1vs3: 0.045, 2vs4: 0.00
TP (mgidL) 6.128+2.018 6.069+2.144 6.500+1.210 7.208+1.001 1vs2: 0.898, 3vs4: 0.300
Y 21-10.3 2291 3.9-8.3 6-9 1vs3: 0.072, 2vs4: 0.481
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Table 3: Correlation of Evaluated Lipid Profiles in The PCI Patients Group

Criteria Cholesterol TGs HDL LDL vLDL Chol./HDL TG/HDL LDL/HDL
Cholesterol 1 0.910%* 0.158 0.964** 0.920%* 0.361** 0.418** 0.414**
0.000 0.190 0.000 0.000 0.002 0.000 0.000
TG 1 -0.124 0.837** 0.993** 0.331** 0.417** 0.365**
0.308 0.000 0.000 0.005 0.000 0.002
HDL 1 -0.398* -0.134* -0.80%* -0.795** -0.804**
0.001 0.270 0.000 0.000 0.000
0.849** 0.532%* 0.576%* 0.585**
; LDL 1 0.000 0.000 0.000 0.000
0.335%* 0.416** 0.369**
vLDL 1 0.005 0.000 0.002
0.978** 0.982%*
Chol /HDL 1 0.000 0.000
0.992%*
TG/HDL 1 0.000
LDL/HDL 1
Correlation of Evaluated Lipid Profiles in The PCI Healthy Grou
Criteria Cholesterol TGs HDL LDL vLDL Chol./HDL TG/HDL LDL/HDL
Cholesterol 1 0.170 0.093 0.951** 0.170 0.876** 0.103 0.689**
0.368 0.627 0.000 0.368 0.000 0.587 0.000
TG 1 -0.054 0.016 1.00%* 0.184 0.899** -0.040
0.777 0.933 0.000 0.332 0.000 0.834
"Bl 1 -0.145 -0.054 -0.396 -0.481 -0.348
0.446 0.777 0.030 0.007 0.060
r 0.016 0.946%* 0.070 0.789*
LDL 1 0.932 0.000 0.712 0.000
0.184 0.899** -0.040
vLDL 1 0.331 0.000 0.835
0.330 0.804**
Chol /HDL 1 0,075 0.000
0.114
TG/HDL 1 0540
LDL/HDL 1

A frequent risk factor for atherosclerotic cardiovascular disease is hyperlipidemia.
High levels of LDL-C and lower HDL-C levels have been linked to an increased risk of
coronary heart disease (CHD) and other cardiovascular disorders. The morbidity of
acute myocardial infarction (AMI), the most serious kind of CHD, is definitely
connected with greater lipid levels. Obesity, hypertension, DM and old age are all risk
factors for cardiovascular disease that can raise the chance of mortality. The results of
the current work support the findings of previous studies show that hyperlipidemia is an
independent influencing factor for myocardial infarction, or at least in the formation of
the partial or total plug inside the blood vessels coinciding with the other risk factors. In
addition, it can cause hyperlipidemia, with continuity and without changing the lifestyle
to overlap one or more catheters, especially after a thrombosis forms inside the damaged
vessel [11-13].

Table 4 shows highly positive correlations with the statistical significance levels
(r=0.452 at p<0.015) and (r=0.939 at p=0.000), exclusively of glucose with each
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HOMA-IR and HBA1C%. With the same way, the finding indicated to positively
significant relationships for the insulin levels with HbA1C%, similar results between
HOMA-IR and HbA1C% in the patient group. Besides a significant positive correlations
were recorded when HOMA-IR with all of other parameters in the healthy group.
Furthermore, the results indicated to significant positive correlations among insulin and
HOMA-IR in addition to HbA1C%. The observed results in the current study revealed
that there was no significant correlation between glucose and insulin in the control
individuals.

Table 4: Correlation of Glucose Related Parameters in The PCI Patients Group

Parameters

Glucose

Insulin

HOMA-IR

HbA1C%

Glucose

1

0.018
0.882

0.825**
0.000

0.939**
0.000

Insulin

1

0.572**
0.000

0.026
0.834

HOMA-IR

1

0.781**
0.000

HbA1C%

1

Correlation of Glucose Related Parameters in The Healthy Control Group

Parameters

Glucose

Insulin

HOMA-IR

HbA1C%

Glucose

1

0.057
0.765

0.660**
0.000

0.306
0.100

Insulin

1

0.728**
0.000

0.409*
0.025

HOMA-IR

1

0.486**
0.006

HbA1C%

1

There is an increasing incidence of T2DM worldwide. The risk of microvascular
and macrovascular complications in diabetic patients increases as the disease develops.
It is important to prevent diabetes and its macrovascular complications early and
diagnose them as early as possible. Cardiovascular disease is one of the most common
macrovascular complications in diabetic patients. It is complex process involving
multiple factors that leads to diabetic cardiovascular disease. There is a strong link
between atherosclerosis and MI with T2D. Several studies have demonstrated that many
T2D patients suffer from vascular atherosclerosis resulting from hyperglycemia, insulin
resistance, and hyperlipidemia, which should be taken into consideration as
macrovascular complications are likely to occur [14-16]. Hyperglycemia is a persistent
risk factor for CVD when modifications in the vascular epithelium caused by T2D have
already been done and cannot be undone by simply reducing blood glucose[17].In
epidemiological and pathophysiology studies, hyperglycemia has been identified as a
key contributor to CVD [18]. The increase in blood sugar (more than 150 mg/dL) also
leads to insulin resistance and gluconeogenesis, so hyperglycemia is a result of
inflammation [19].The combination of hyperglycemia and inflammation starts a vicious
cycle that increases the risk of death in patients with segment elevated myocardial
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infarction as well as the burden of atherosclerosis, carotid artery atherosclerosis, and
plaque rupture [20].

The results of the existing study which recorded high positive significant
correlations (r=0.669 at p=0,000) and (r=0.489 at p=0.004), respectively among urea
with creatinine and urea/creatinine ratio in the PCI patient, but a negative relationship
was recorded (r=-0.282 at p=0.018) when creatinine linked to urea/creatinine ratio.
Outcomes of the present study have recorded a positive insignificant correlation between
urea and creatinine; and positive significant relationship (r=0.589 at p=0.001) between
urea and urea/creatinine ratio, in contrast a negative correlation between creatinine and
urea/creatinine ratio in the control group (Table 5).

Table 5: Correlation of Urea and Creatinine in The Elective PCI Patients Group

Criteria Urea Creatinine Urea/Creatinine Ratio
Urea 1 0.669** 0.489**
r 0.000 0.004
.. -0.282*
Creatinine 1 0018
Urea/Creatinine Ratio 1
Correlation among Urea, Creatinine and Urea/Creatinine Ratio in The Healthy individuals
Parameters Urea Creatinine Urea/Creatinine Ratio
0.507 0.586**
r Urea ! 0.331 0.001
. -0.393*
Creatinine 1 0.032
Urea/Creatinine Ratio 1

Renal insufficiency has long been associated with poor outcomes in cardiovascular
diseases. In patients with AMI, The risk of death in patients with raised BUN levels is
not explained only by renal function-either initially impaired or reduced as a result of
hypoperfusion but has some other explanation. This may be due to increase age, large
body mass, increase catabolic rate, haemolysis, pre-renal & renal causes [21].According
to Harita’s study, low serum creatinine levels are associated with higher survival rates. A
higher risk of T2D was associated with it. Because skeletal muscle is one of the target
tissues for insulin, skeletal muscle mass might be associated with T2D. Serum creatinine
IS a possible surrogate marker of skeletal muscle mass [22]. BUN reflects not only renal
function but also neuro-hormonal activation. One study confirmed that high level of
BUN was a powerful indicator for in-hospital mortality in patients with AMI. In another
study Aronson and BUN was strongly associated with long-term mortality in ST-
elevation MI. Albumin, a main component of plasma proteins, plays a key role in
maintaining vascular osmotic pressure, transporting endogenous and exogenous
compounds, and regulating pharmacokinetics of drugs. Hypoalbuminemia predicts a
poorer outcome in HF, stroke, and CAD. Zhao found that a decrease in albumin at
admission might be an independent predictor of long-term mortality in discharged
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patients with AMI .The present study aimed to explore the prognostic value of blood
urea nitrogen and creatinine ratio in predicting the long-term mortality [11, 22] .

Table 6 demonstrates Correlation between criteria of liver functions
(GPT,GOT,ALP and TP) in the study groups .The results of the statistical analysis of
person's correlation test refers to a significant positive correlation relationship for GPT
and GOT enzyme levels in the PCI Patients group. On the other hand, it is noted in the
absence significant correlation between other parameters. Also the present study has
recorded a positive insignificant correlation between GOT and GPT (r=0.522 at
p=0.005), in contrast exhibited a negative correlation between parameters in the control

group.

Table 6: Correlationships of Criteria for Assessing Liver Functions in TheSera of PCI Patients
Group

Parameters GPT(U/L) GOT(U/L) ALP(U/L) TP(mg/dL)
0.540** -0.092 -0.137
GPT(UL) ! 0.000 0.514 0.327
r 0.007 0.084
GOT(UIL) ! 0.962 0.549
0.042
ALP(U/L) 1 0.745
TP(mg/dL) 1
Correlationships of Criteria for Assessing Liver Function in The Sera of Controls Group
Parameters GPT(U/L) GOT(U/L) ALP(U/L) TP(mg/dL)
0.522** -0.198 0.311
GPT(UL) ! 0.005 0.322 0.114
r -0.228 -0.70
GOT(UIL) ! 0.253 0.728
0.169
ALP(U/L) 1 0.398
TP(mg/dL) 1

The parameters GPT, GOT and ALP are used as a predictive marker not only for
liver disorders but also probably when there are signs indicative of a defect in the
myocardium. AST or GOT is found in the liver, heart (cardiomyopathy), skeletal
muscle, kidneys, brain and blood [23] .GPT cells are primarily distributed in the liver,
and GPT is closely associated with endothelial dysfunction caused by atherosclerosis
and inflammation [24]. Where it was found that the levels of these enzymes are directly
proportional to the number of dead cells in the damaged myocardium tissue, where the
myocardium contains a number of enzymes and proteins that once these tissues are
damaged [25] ,these enzymes are released into the extracellular fluid into the blood,
especially the GOT at GPT due to degeneration and necrosis of myocardium cells causes
a series of metabolic disturbances in addition to the breakdown of aerobic glucose,
which made it an excellent biomarker for measuring myocardial performance after
infarction [26].

Conclusion:
Cardiovascular complications are directly associated with combination of risk factors
which are; hyperlipidemia, hyperglycemia, hypertension, and obesity. Lipids profiles,
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Urea, Creatinine, Urea/Creatinine ratio Glucose, Insulin, HOMA-IR, and HbA1C%, as
well as Liver functions tests are good prognostic indicators for predicting complications
of T2D that cause Ml.
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