
Introduction
Cardiovascular diseases kill millions of people around the 
world every year (1). Although in the past, cardiovascular 
disease was specific to high-income countries, now their 
age-specific incidence rates are reducing in these countries 
and increasing in low- and middle-income countries (2). 
Given the rapid progression of cardiovascular disease 
in less-developed countries, deaths from cardiovascular 
disease increased from 25% in 1990 to more than 40% 
in 2020 (3). The reasons for these high percentages are 
the large population living in these countries, increased 
smoking, decreased physical activity, increased obesity, 
and diabetes (4). 

Cardiovascular disease and chronic kidney disease 
are closely related to the common risk factors 

for cardiovascular diseases such as hypertension, 
hyperlipidemia, and diabetes, so the risk of death from 
cardiovascular disease in people with kidney dysfunction 
is higher (5-7). Cardiovascular diseases, especially heart 
attacks, not only affect the function of the heart but also 
reduce the output of the heart, affecting the function of 
other surrounding organs, including the kidneys (8, 9). 
Scientific evidence has shown that myocardial infarction 
significantly exacerbates mild to acute and chronic renal 
injury (10). It has recently been reported that the rate 
of damage to kidney tissue increases after myocardial 
infarction in type 1 diabetic and unilateral nephrectomy 
rats (11, 12). Further, acute and chronic damage to kidney 
tissue function is a risk factor for cardiovascular disease 
and vice versa. This two-way pathological relationship is 
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SGOT was significantly different between age groups (P = 0.006), and the highest value was observed 
in the age group over 75 years. Moreover, FBS was significantly different between the male and 
female groups (P = 0.002).
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called heart-kidney syndrome (10-13).
So far, the common mechanisms and factors in renal 

dysfunction after myocardial infarction have not been 
identified, and it is possible that with the phenomenon 
of vasoconstriction and reduced blood flow, the cause 
of oxidative stress in renal tissues be provided. In this 
regard, it was revealed that by activating the inflammatory 
pathway and increasing lipid peroxidation in the kidney, 
myocardial infarction leads to damage to kidney cells 
and, consequently, reduces the glomerular filtration rate 
in two to three weeks after myocardial infarction (14, 15). 
Researchers found that liver dysfunction is a secondary 
disease to myocardial infarction, and it was observed that 
hepatitis persists for up to 6 months after myocardial 
infarction (16). The existence of a high death rate in Iran 
due to heart diseases led the author to study a group of 
laboratory diagnostic factors in people with heart diseases 
and to investigate the destructive effect of these diseases 
on vital organs such as kidneys and liver.

Materials and Methods
This study was cross-sectional analytical. After obtaining 
the necessary licenses, by referring to the educational 
hospitals (Valiasr, Shahid Beheshti, and Taleghani 
hospitals) of the Abadan University of Medical Sciences, 
the necessary information (e.g., demographic information 
and laboratory diagnostic markers) was extracted from 
patients with cardiovascular diseases from March 21, 
2019 to March 19, 2020 through the hospital information 
system and completed checklist. Out of 3162 patients 
with cardiovascular diseases hospitalized from March 
21, 2019 to March 19, 2020, laboratory and demographic 
information of 565 patients with cardiovascular diseases 
(e.g., acute ischemic heart disease, unstable angina, 
supra ventricular tachycardia, heart failure, cardiac 
arrhythmias, cardiac arrest, acute myocardial infarction, 
and chronic ischemic heart disease) was studied using a 
random sampling method. The criteria for inclusion in 
the study included patients with cardiovascular diseases 

who were admitted by a cardiologist, and those whose 
tests were available in the hospital information system. 
The exclusion criteria in this study were other patients 
except for patients with cardiovascular diseases and also 
patients with cardiovascular diseases whose information 
was incomplete. In order to describe the data, descriptive 
statistics was used. For qualitative data, the frequency and 
percentage were reported, and the difference between the 
groups was analyzed using the chi-square test (Fisher’s 
exact). Moreover, mean and standard deviation were used 
to describe quantitative data, while independent t-tests 
and one-way analysis of variance were used to compare 
the results in groups. The non-parametric equivalents of 
the tests (Mann-Whitney and Kruskal-Wallis) were used. 
All analyses were conducted in SPSS version 22 software 
and at a significance level of 0.05. Then, statistical analyses 
were performed using IBM SPSS Statistics software 
version 22.0 (IBM Corp., Armonk, NY, USA).

Results
In this study, 3162 patients with heart diseases were 
identified, of which 1627 (51%) were male and 1535 (49%) 
were female. As Table 1 indicates, the highest percentage 
of patients was related to those with myocardial infarction 
with 1092 cases (35%). Further, laboratory information of 
565 cardiac patients was studied, of which 262 (46.37%) 
were female and 303 (53.63%) were male (Table 2). 

The mean prothrombin time (PT) was higher in men 
than in women, but this difference was not significant. 
There was also no significant difference in age groups 
(Tables 3 and 4). Moreover, the Mean of PT was 
higher than normal in patients with heart failure, 
cardiac arrhythmia, and cardiac arrest (Table 5). The 
mean erythrocyte sedimentation rate (ESR) was not 
significantly different in both male and female groups, 
and no significant differences were observed between the 
age groups (Tables 3 and 4). As observed in Table 5, the 
mean of ESR was out of the normal range in all disease 
groups, and the highest rate was observed in patients with 

Table 1. Percentage and Frequency of All Patients With Cardiovascular Diseases Hospitalized From March 21, 2019 to March 19, 2020 According to Gender

Disease

Gender Total

Male Female
Percent Frequency

Percent Frequency Percent Frequency

Acute IHD 54.5 253 45.5 212 14.7 465

Acute MI 51.0 557 49.7 535 34.5 1092

Cardiac arrest 49.7 155 50.3 157 9.9 312

Cardiac arrhythmias 43.0 105 57.0 140 7.7 245

Heart failure 52.0 101 48.0 94 6.2 195

Chronic IHD 43.7 88 56.3 114 6.4 202

Supra ventricular tachycardia 52.0 193 48.0 179 11.8 372

Unstable angina 50.2 140 49.8 139 8.8 279

Total 1627 1535 100.0 3162

Note. IHD: Ischemic heart disease; MI: Myocardial infarction.
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unstable angina.
In addition, the highest amount of serum glutamate 

pyruvate transaminase (SGPT) was observed in the 
age group over 75 years. The mean SGPT was not 
significantly different between male and female groups, 
and no significant difference was observed between age 
groups (Tables 3 and 4). The mean SGPT in patients with 
cardiac arrest, heart failure, and ventricular tachycardia 
was higher than normal, so it was highest in patients with 
cardiac arrest symptoms (Table 5). The data also showed 
that serum glutamate oxalate transaminase (SGOT) was 
significantly different between age groups (P = 0.006), 
and the highest value was observed in the age group of 
over 75 years, while there was no significant difference in 
both male and female groups (Tables 3 and 4). According 
to Table 5, the mean of SGOT was higher than normal in 
all subgroups of cardiac patients, and the highest value 
was observed in patients with cardiac arrest. 

There was no significant difference in the mean of 
total bilirubin in either male or female groups, and also 
no significant difference was observed between the age 
groups, but the highest value was observed in the age 
group over 75 years (Tables 3 and 4). The mean of total 
bilirubin in patients with myocardial infarction, cardiac 
arrhythmia, and cardiac arrest was higher than normal 
(Table 5). However, the mean of creatine kinase (CK)-
MB was not significantly different in male and female 
groups, and no significant difference was observed in age 
groups (Tables 3 and 4); moreover, the mean of CK-MB 
was out of normal in seven subgroups of cardiac patients 
(Table 5).

There was no significant difference in blood urea 
nitrogen (BUN) levels in age groups, while there was a 
significant difference between men and women, and its 
amount was higher in women than IN men (P = 0.017), 
as indicated in Tables 3 and 4. Further, the mean of BUN 
in patients with cardiac arrest, cardiac arrhythmia, heart 
failure, and ischemic heart disease was above the normal 
range, and the highest value was observed in ischemic 

Table 2. Percentage and Frequency of Patients With Cardiovascular Diseases According to Gender

Disease

Gender Total

Male Female
Percent Frequency

Percent Frequency Percent Frequency

Acute IHD 53.5 46 46.5 40 15.2 86

Acute MI 66.3 65 33.7 33 17.3 98

Cardiac arrest 56.4 57 43.6 44 17.9 101

Cardiac arrhythmias 50.8 32 49.2 31 11.2 63

Heart failure 43.9 25 56.1 32 10.1 57

Chronic IHD 26.7 4 73.3 11 2.7 15

Supra ventricular tachycardia 23.9 11 76.1 35 8.1 46

Unstable angina 63.6 63 36.4 36 17.5 99

Total 303 262 100.0 565

Note. IHD: Ischemic heart disease; MI: Myocardial infarction.

Table 3. Mean and Standard Deviation of Factors Studied in Patients With 
Cardiovascular Diseases by Gender

Factors
Gender

P valuea

Female Male

FBS (mg/dL) 184.97 ± 109.55 157.86 ± 84.73 0.002*

BUN (mg/dL) 24.29 ± 19.44 20.73 ± 14.52 0.017*

Cr (mg/dL) 1.53 ± 1.45 1.43 ± 1.20 0.395

Na (mmol/L) 141.89 ± 4.44 141.28 ± 4.67 0.127

K (mmol/L) 4.33 ± 0.59 4.18 ± 0.59 0.004*

CK-MB (IU/L) 40.72 ± 25.10 40.84 ± 50.65 0.976

Total bilirubin (mg/dL) 1.47 ± 1.74 1.41 ± 1.27 0.838

Direct bilirubin (mg/dL) 0.60 ± 0.73 0.54 ± 0.53 0.635

SGOT (IU/L) 59.44 ± 89.52 98.42 ± 239.29 0.151

SGPT (IU/L) 43.78 ± 89.07 82.26 ± 233.13 0.147

PT (s) 13.40 ± 4.75 13.88 ± 6.71 0.471

PTT (s) 37.35 ± 15.83 37.52 ± 14.77 0.907

INR 1.17 ± 0.54 1.24 ± 0.80 0.299

ESR (mm/hr) 45.07 ± 37.59 34.44 ± 34.82 0.150

WBC (/mm3) 11.45 ± 6.74 10.45 ± 4.87 0.046*

RBC (million/mm3) 4.52 ± 0.83 4.73 ± 0.91 0.006*

MCV (µm³) 86.34 ± 8.59 87.01 ± 9.44 0.386

HCT % 37.69 ± 6.26 40.60 ± 7.74  < 0.001*

MCH (pg/cell) 28.39 ± 3.98 29.18 ± 3.86 0.019*

HB (g/dL) 11.97 ± 2.25 12.92 ± 2.63  < 0.001*

MCHC (Hb/cell) 30.62 ± 3.36 31.40 ± 2.88 0.004*

RDW-SD (fL) 47.23 ± 7.14 46.74 ± 6.65 0.406

PLT (mm³) 250.66 ± 91.66 234.07 ± 86.88 0.031*

Neutrophil % 70.16 ± 13.79 69.66 ± 14.58 0.685

Lymphocyte % 29.84 ± 13.79 30.45 ± 14.57 0.619

Note. FBS: Fasting blood sugar; BUN: Blood urea nitrogen; Cr: Creatinine; 
Na: Sodium; K: Potassium; CK-MB: Creatine kinase-MB; SGOT: Serum 
Glutamate oxalate transaminase; SGPT: Serum glutamate pyruvate 
transaminase; PT: Prothrombin time; PTT: Partial thromboplastin time; INR: 
International normalized ratio; ESR: Erythrocyte sedimentation rate; WBC: 
White blood cell; RBC: Red blood cell; MCV: Mean corpuscular volume; 
HCT: Hematocrit; MCH: Mean corpuscular hemoglobin; HB: Hemoglobin; 
MCHC: Mean corpuscular hemoglobin concentration; RDW: Red cell 
distribution width; PLT: Platelet.
a P value conducted from independent t test.
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heart patients (Table 5).
The mean creatinine was higher than normal in both 

male and female groups, but this difference was not 
significant. Additionally, it was higher than normal in 
all age groups, but this difference was not significant 
(Tables 3 and 4). However, the mean of creatinine was 
higher than normal in patients with cardiac arrest, 
cardiac arrhythmia, heart failure, ischemic heart disease, 
and supraventricular tachycardia (Table 5).

According to Table 3, fasting blood sugar (FBS) was 
significantly different between male and female groups 
(P = 0.002) and was higher in females than in males. As 
evident in Table 4, there was also a significant difference 
in age groups (P = 0.024). The mean of FBS was also 
higher than normal in all subgroups of cardiac patients, 
and the highest value was observed in patients with 
cardiac arrhythmia (Table 5). 

Discussion

In this study, 3162 patients with cardiovascular diseases 
were identified, of which 1627 (51%) were male and 1535 
(49%) were female. The highest percentage of patients 
was related to patients with myocardial infarction with 
1092 cases (35%). Laboratory information of 565 cardiac 
patients was studied, of which 262 (46.37%) were female 
and 303 (53.63%) were male. In the present study, mean 
creatinine was higher than normal in patients with cardiac 
arrest, cardiac arrhythmia, heart failure, supraventricular 
tachycardia, and ischemic heart disease. Further, the 
mean creatinine was higher than normal in both male 
and female groups. Subtle renal dysfunction is a factor in 
increasing the risk of stroke (17).

In this study, BUN was above the normal range in 
patients with cardiac arrest, cardiac arrhythmia, heart 
failure, and ischemic heart disease, and the highest value 
was observed in ischemic heart patients. There was no 
significant difference in BUN levels in age groups, while 
there was a significant difference between women and 

Table 4. Mean and Standard Deviation of Factors Studied in Patients With Cardiovascular Diseases by Age Groups

Factors
Age (y)

P Valuea

 ≤ 45 46 - 60 61 - 75  ≥ 75 Total

FBS (mg/dL) 189.99 ± 109.95 170.33 ± 112.27 154.66 ± 66.54 165.38 ± 92.02 170.39 ± 97.84 0.024*

BUN (mg/dL) 24.31 ± 21.28 22.38 ± 16.385 20.85 ± 13.38 21.81 ± 15.83 22.38 ± 17.05 0.389

Cr (mg/dL) 1.61 ± 1.79 1.50 ± 1.47 1.37 ± 0.69 1.42 ± 1.01 1.48 ± 1.32 0.473

Na (mmol/L) 142.28 ± 4.93 141.47 ± 4.05 140.68 ± 4.45 141.76 ± 4.71 141.56 ± 4.57 0.037*

K (mmol/L) 4.29 ± 0.59 4.25 ± 0.65 4.19 ± 0.53 4.26 ± 0.59 4.25 ± 0.59 0.543

CK-MB (IU/L) 49.36 ± 65.37 39.57 ± 33.86 35.55 ± 21.89 38.33 ± 27.81 40.79 ± 41.38 0.073

Total bilirubin (mg/dL) 1.40 ± 1.80 1.39 ± 1.23 1.19 ± 0.97 1.86 ± 2.00 1.44 ± 1.54 0.465

Direct bilirubin (mg/dL) 0.45 ± 0.40 0.46 ± 0.42 0.47 ± 0.44 0.97 ± 1.069 0.57 ± 0.65 0.006*

SGOT (IU/L) 48.08 ± 80.69 76.35 ± 138.70 52.20 ± 67.83 142.39 ± 315.66 78.26 ± 178.81 0.055

SGPT (IU/L) 33.36 ± 51.06 48.10 ± 91.13 50.65 ± 99.67 123.63 ± 324.05 62.35 ± 174.72 0.075

PT (s) 14.16 ± 7.55 13.16 ± 3.85 13.50 ± 5.46 13.75 ± 5.88 13.66 ± 5.89 0.635

PTT (s) 38.10 ± 18.19 35.46 ± 7.16 36.65 ± 12.39 39.48 ± 19.54 37.44 ± 15.25 0.240

INR 1.29 ± 0.90 1.15 ± 0.53 1.17 ± 0.53 1.20 ± 0.71 1.21 ± 0.69 0.410

ESR (mm/h) 35.50 ± 33.12 49.35 ± 37.43 37.69 ± 38.62 37.84 ± 37.55 39.43 ± 36.35 0.591

WBC (/mm3) 11.27 ± 6.01 10.28 ± 4.71 10.62 ± 4.55 10.62 ± 4.55 11.51 ± 7.56 0.277

RBC (million/mm3) 4.65 ± 0.84 4.67 ± 0.85 4.66 ± 0.88 4.55 ± 0.94 4.63 ± 0.88 0.634

MCV (µm³) 86.90 ± 8.78 86.37 ± 7.94 87.10 ± 7.89 86.42 ± 11.28 86.70 ± 9.05 0.891

HCT % 38.94 ± 6.91 39.44 ± 7.13 40.13 ± 8.02 38.45 ± 6.80 39.23 ± 7.23 0.273

MCH (pg/cell) 28.91 ± 4.00 28.87 ± 3.67 29.09 ± 3.83 28.37 ± 4.22 28.81 ± 3.93 0.493

HB (g/dL) 12.65 ± 2.35 12.64 ± 2.59 12.59 ± 2.41 12.00 ± 2.61 12.48 ± 2.50 0.095

MCHC (Hb/cell) 31.44 ± 2.56 31.10 ± 3.57 30.88 ± 3.19 30.69 ± 3.14 31.03 ± 3.14 0.230

RDW-SD (fL) 46.83 ± 5.85 47.13 ± 8.20 47.58 ± 6.34 46.34 ± 6.92 46.97 ± 6.88 0.523

PLT (mm³) 239.67 ± 85.63 249.88 ± 99.93 224.44 ± 80.09 252.98 ± 88.93 241.84 ± 89.46 0.041*

Neutrophil % 70.52 ± 14.26 69.97 ± 14.45 70.26 ± 13.32 68.80 ± 14.81 69.90 ± 14.20 0.763

Lymphocyte % 29.48 ± 14.26 30.19 ± 14.44 29.82 ± 13.32 31.20 ± 14.81 30.16 ± 14.20 0.773

Note. FBS: Fasting blood sugar; BUN: Blood urea nitrogen; Cr: Creatinine; Na: Sodium; K: Potassium; CK-MB: Creatine kinase-MB; SGOT: Serum Glutamate 
oxalate transaminase; SGPT: Serum glutamate pyruvate transaminase; PT: Prothrombin time; PTT: Partial thromboplastin time; INR: International normalized 
ratio; ESR: Erythrocyte sedimentation rate; WBC: White blood cell; RBC: Red blood cell; MCV: Mean corpuscular volume; HCT: Hematocrit; MCH: Mean 
corpuscular hemoglobin; HB: Hemoglobin; MCHC: Mean corpuscular hemoglobin concentration; RDW: Red cell distribution width; PLT: Platelet. 
a P value conducted from one-way ANOVA test.
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men, and its amount was higher in women than in men
In a study, Sujino et al observed that the ratio of high 

urea to creatinine at discharge independently with higher 
mortality after discharge was related to any cause in 
patients with acute irreversible heart failure (18). The 
study by Keane Lan et al indicated an association between 
primary BUN and the incidence of cardiovascular disease 
in women. Higher BUN was observed to be related to an 
increased risk of atrial fibrillation in women and kidney 
disease in both groups, while no association was found 
between BUN and heart disease in men (19).

The current study found that mean PT was higher 
than normal in patients with cardiac arrest, heart failure, 
and cardiac arrhythmia. Moreover, the mean PT was 
higher in men than in women, but this difference was not 
significant. There was also no significant difference in age 
groups. Okada et al reported that prolongation of PT-INR 
in decompensated acute heart failure patients receiving 
anticoagulants does not confirm that coagulation was 

related to markers of liver congestion and increased right 
blood pressure (20).

In this study, it was observed that the mean SGPT in 
patients with cardiac arrest, heart failure, and ventricular 
tachycardia was higher than normal, so it was highest in 
patients with cardiac arrest symptoms. Additionally, the 
mean of SGOT was higher than normal in all subgroups 
of cardiac patients, and the highest value was observed in 
patients with cardiac arrest. The mean of total bilirubin 
was higher than normal in patients with myocardial 
infarction, cardiac arrhythmia, and cardiac arrest. 

In their study, Alvarez and Mukherjee reported that 
perfusion impairment due to reduced cardiac output 
may be associated with acute hepatocyte necrosis with 
a significant increase in serum aminotransferase, and 
cardiogenic ischemic hepatitis may occur after a period 
of severe hypotension in patients with acute heart failure 
(21). Ndrepepa et al reported in their study that high 
and low aspartate aminotransferase (AST) values are 

Table 5. Mean and Standard Deviation of Factors Studied in Different Types of Patients With Cardiovascular Diseases

Factor
Unstable 
Angina

Supra 
Ventricular 
Tachycardia

Chronic IHD Heart Failure
Cardiac 

Arrhythmias
Cardiac Arrest Acute MI Acute IHD

FBS (mg/dL) 159.46 ± 83.95 178.29 ± 110.49 148.77 ± 46.81 176.91 ± 92.20 188.53 ± 121.09 171.47 ± 90.97 185.93 ± 120.47 146.02 ± 67.65

BUN (mg/dL) 19.00 ± 11.57 21.29 ± 14.20 32.69 ± 35.12 30.80 ± 17.12 28.58 ± 21.45 26.87 ± 22.29 18.20 ± 10.46 14.84 ± 6.60

Cr (mg/dL) 1.23 ± 0.686 1.33 ± 0.801 1.37 ± 0.671 1.78 ± 0.94 1.89 ± 1.92 1.79 ± 1.97 1.25 ± 0.44 1.25 ± 1.43

Na (mm/dL) 140.98 ± 3.99 142.32 ± 4.37 140.33 ± 2.49 141.07 ± 4.71 141.53 ± 4.82 142.71 ± 6.47 140.93 ± 3.68 141.78 ± 3.15

K (mm/dL) 4.06 ± 0.39 4.32 ± 0.510 4.25 ± 0.48 4.31 ± 0.56 4.46 ± 0.89 4.35 ± 0.70 4.23 ± 0.49 4.14 ± 0.50

CK-MB (IU/L) 35.13 ± 38.90 27.70 ± 8.99 39.35 ± 40.24 44.82 ± 25.92 44.58 ± 27.66 56.42 ± 37.14 48.59 ± 66.28 26.84 ± 15.70

Total bilirubin (mg/
dL)

1.02 ± 0.56 1.20 ± 1.23 0.63 ± 0.66 1.24 ± 1.18 2.28 ± 2.95 1.47 ± 1.27 1.63 ± 0.74 0.77 ± 0.50

Direct bilirubin 
(mg/dL)

0.44 ± 0.32 0.35 ± 0.23 0.30 ± 0.34 0.52 ± 0.40 0.88 ± 1.20 0.57 ± 0.60 0.71 ± 0.41 0.24 ± 0.26

SGOT (IU/L) 27.95 ± 15.73 62.69 ± 102.36 35.50 ± 39.10 75.29 ± 156.99 40.03 ± 61.15 150.63 ± 294. 66.00 ± 84.4 25.30 ± 17.8

SGPT (IU/L) 23.23 ± 11.90 80.61 ± 196.39 25.66 ± 12.12 52.08 ± 110.76 27.80 ± 44.642 129.76 ± 292.72 25.75 ± 15.51 17.40 ± 13.69

PT (s) 12.90 ± 2.27 12.83 ± 2.07 12.50 ± 1.43 14.29 ± 6.61 13.92 ± 6.93 16.14 ± 10.73 12.72 ± 1.03 12.44 ± 1.22

PTT (s) 33.96 ± 6.23 38.48 ± 17.40 35.40 ± 7.74 37.14 ± 16.58 39.40 ± 18.01 43.37 ± 21.66 33.16 ± 10.97 38.16 ± 10.68

INR 1.12 ± 0.29 1.25 ± 0.93 1.10 ± 0.16 1.28 ± 0.76 1.23 ± 0.74 1.48 ± 1.19 1.09 ± 0.15 1.05 ± 0.15

ESR (mm/hr) 71.00 ± 38.19 47.83 ± 43.18 31.00 ± SD 36.55 ± 35.60 47.76 ± 47.48 32.93 ± 31.20 34.31 ± 24.95 41.36 ± 40.78

WBC (/mm3) 9.48 ± 4.68 11.50 ± 5.52 8.72 ± 3.28 12.78 ± 10.91 11.39 ± 6.63 12.15 ± 5.16 11.63 ± 4.02 8.72 ± 2.95

RBC (million/mm3) 4.74 ± 0.89 4.50 ± 0.72 4.44 ± 0.53 4.49 ± 0.75 4.36 ± 0.98 4.55 ± 1.03 4.73 ± 0.65 4.89 ± 0.93

MCV (µm³) 86.56 ± 8.63 82.43 ± 8.00 87.77 ± 6.97 88.05 ± 7.55 88.83 ± 9.05 85.37 ± 9.23 88.80 ± 6.43 85.61 ± 12.18

HCT % 40.03 ± 6.42 40.06 ± 10.03 38.46 ± 5.65 38.50 ± 6.10 37.55 ± 7.10 37.08 ± 7.89 41.53 ± 6.22 39.62 ± 6.89

MCH (pg/cell) 28.46 ± 3.91 27.64 ± 3.86 28.93 ± 2.90 29.24 ± 3.56 29.03 ± 3.84 27.81 ± 4.46 29.76 ± 3.47 29.45 ± 3.96

HB (g/dL) 12.81 ± 2.32 12.26 ± 2.66 12.21 ± 1.82 12.22 ± 2.23 11.91 ± 2.52 11.75 ± 2.65 13.19 ± 2.51 12.86 ± 2.39

MCHC (Hb/cell) 31.19 ± 2.78 31.50 ± 2.87 31.09 ± 1.77 30.75 ± 2.95 30.84 ± 3.63 30.61 ± 3.32 31.61 ± 2.77 30.77 ± 3.67

PLT (mm³) 248.37 ± 85.98 263.16 ± 130.95 224.23 ± 51.59 241.63 ± 93.31 240.17 ± 94.29 237.17 ± 94.35 240.65 ± 66.98 234.39 ± 83.41

Neutrophil % 68.25 ± 14.26 71.63 ± 13.37 71.54 ± 17.87 71.55 ± 14.70 69.17 ± 14.01 72.80 ± 14.71 69.79 ± 14.17 66.69 ± 12.69

Lymphocyte % 31.85 ± 14.25 28.37 ± 13.37 28.46 ± 17.87 28.45 ± 14.70 30.83 ± 14.01 27.32 ± 14.72 30.21 ± 14.17 33.43 ± 12.66

Note. IHD: Ischemic heart disease; MI: Myocardial infarction; FBS: Fasting blood sugar; BUN: Blood urea nitrogen; Cr: Creatinine; Na: Sodium; K: Potassium; 
CK-MB: Creatine kinase-MB; SGOT: Serum Glutamate oxalate transaminase; SGPT: Serum glutamate pyruvate transaminase; PT: Prothrombin time; PTT: Partial 
thromboplastin time; INR: International normalized ratio; ESR: Erythrocyte sedimentation rate; WBC: White blood cell; RBC: Red blood cell; MCV: Mean corpuscular 
volume; HCT: Hematocrit; MCH: Mean corpuscular hemoglobin; HB: Hemoglobin; MCHC: Mean corpuscular hemoglobin concentration; PLT: Platelet.
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clinically important, so the increased AST activity may 
indicate increased tissue expression, apoptosis or plasma 
membrane disruption, plasma membrane vesicles, and 
AST complexes with plasma proteins. Further, the activity 
of serum AST in patients with myocardial infarction 
increased in proportion to the degree of myocardial 
necrosis, and low levels of AST may indicate increased 
cardiovascular risk associated with inflammatory disease, 
vitamin B6 deficiency, chronic kidney, or advanced liver 
disease sharp (22). Wang et al reported that an increase in 
the AST/alanine aminotransferase ratio is associated with 
an increased risk of cardiovascular diseases in men rather 
than in women (23).

Conclusion
Cardiovascular diseases are more common in men 
and people over 55 years old. FBS and renal, liver, and 
coagulation markers are abnormal in these patients. In 
some of these laboratory factors, a significant relationship 
can be found between two gender and different ages.

Acknowledgments
The authors gratefully acknowledge the Clinical Research 
Development Unit of Taleghani Educational Hospital, the Ethics 
Committee of Abadan University of Medical Sciences, the Clinical 
Research Development Unit of Valiasr Educational Hospital, 
and the Shahid Beheshti educational hospital’s staff at Abadan 
University of Medical Sciences.

Author Contributions
ER, ZBT: Draft preparation. NK, AZ: Data analysis. ER, ZBT, MB, 
AH, KHK: Data presentation. ER: Project administration. All authors 
reviewed and confirmed the final manuscript.

Conflict of Interests
There is no conflict of interests. 

Ethical Approval
This study was approved by the Ethics Committee of 
Abadan University of Medical Sciences (Ethical approval ID: 
IR.ABADANUMS.REC.1399.026).

Funding
This study was supported by the Abadan University of Medical 
Sciences (Research project No. 99T.787).

References
1. Unal E, Giakoumidakis K, Khan E, Patelarou E. Mobile 

phone text messaging for improving secondary prevention 
in cardiovascular diseases: a systematic review. Heart Lung. 
2018;47(4):351-9. doi: 10.1016/j.hrtlng.2018.05.009.

2. Gaziano TA, Bitton A, Anand S, Abrahams-Gessel S, Murphy 
A. Growing epidemic of coronary heart disease in low- and 
middle-income countries. Curr Probl Cardiol. 2010;35(2):72-
115. doi: 10.1016/j.cpcardiol.2009.10.002.

3. Murray CJ, Lopez AD. Mortality by cause for eight 
regions of the world: Global Burden of Disease Study. 
Lancet. 1997;349(9061):1269-76. doi: 10.1016/s0140-
6736(96)07493-4.

4. Musallam E, Johantgen M, Connerney I. Hospital disease-

specific care certification programs and quality of care: a 
narrative review. Jt Comm J Qual Patient Saf. 2016;42(8):364-
8. doi: 10.1016/s1553-7250(16)42051-9.

5. Weiner DE, Tighiouart H, Amin MG, Stark PC, MacLeod 
B, Griffith JL, et al. Chronic kidney disease as a risk 
factor for cardiovascular disease and all-cause mortality: 
a pooled analysis of community-based studies. J Am 
Soc Nephrol. 2004;15(5):1307-15. doi: 10.1097/01.
asn.0000123691.46138.e2.

6. Said S, Hernandez GT. The link between chronic kidney 
disease and cardiovascular disease. J Nephropathol. 
2014;3(3):99-104. doi: 10.12860/jnp.2014.19.

7. Liu M, Li XC, Lu L, Cao Y, Sun RR, Chen S, et al. Cardiovascular 
disease and its relationship with chronic kidney disease. Eur 
Rev Med Pharmacol Sci. 2014;18(19):2918-26.

8. Wi J, Ko YG, Kim JS, Kim BK, Choi D, Ha JW, et al. Impact 
of contrast-induced acute kidney injury with transient or 
persistent renal dysfunction on long-term outcomes of patients 
with acute myocardial infarction undergoing percutaneous 
coronary intervention. Heart. 2011;97(21):1753-7. doi: 
10.1136/hrt.2010.218677.

9. Parikh CR, Coca SG, Wang Y, Masoudi FA, Krumholz HM. 
Long-term prognosis of acute kidney injury after acute 
myocardial infarction. Arch Intern Med. 2008;168(9):987-95. 
doi: 10.1001/archinte.168.9.987.

10. van Dokkum RP, Eijkelkamp WB, Kluppel AC, Henning RH, 
van Goor H, Citgez M, et al. Myocardial infarction enhances 
progressive renal damage in an experimental model for cardio-
renal interaction. J Am Soc Nephrol. 2004;15(12):3103-10. 
doi: 10.1097/01.asn.0000145895.62896.98.

11. Bitton A, Choudhry NK, Matlin OS, Swanton K, Shrank 
WH. The impact of medication adherence on coronary 
artery disease costs and outcomes: a systematic review. 
Am J Med. 2013;126(4):357.e7-357.e27. doi: 10.1016/j.
amjmed.2012.09.004.

12. Dong Z, Gong K, Huang D, Zhu W, Sun W, Zhang Y, et 
al. Myocardial infarction accelerates glomerular injury and 
microalbuminuria in diabetic rats via local hemodynamics 
and immunity. Int J Cardiol. 2015;179:397-408. doi: 
10.1016/j.ijcard.2014.11.033.

13. Dong Z, Wu P, Li Y, Shen Y, Xin P, Li S, et al. Myocardial 
infarction worsens glomerular injury and microalbuminuria 
in rats with pre-existing renal impairment accompanied by 
the activation of ER stress and inflammation. Mol Biol Rep. 
2014;41(12):7911-21. doi: 10.1007/s11033-014-3685-5.

14. Anzai A, Anzai T, Naito K, Kaneko H, Mano Y, Jo Y, et al. 
Prognostic significance of acute kidney injury after reperfused 
ST-elevation myocardial infarction: synergistic acceleration 
of renal dysfunction and left ventricular remodeling. J Card 
Fail. 2010;16(5):381-9. doi: 10.1016/j.cardfail.2009.12.020.

15. Lu J, Wang X, Wang W, Muniyappa H, Deshmukh A, Hu 
C, et al. Abrogation of lectin-like oxidized LDL receptor-1 
attenuates acute myocardial ischemia-induced renal 
dysfunction by modulating systemic and local inflammation. 
Kidney Int. 2012;82(4):436-44. doi: 10.1038/ki.2012.186.

16. Baĭdiuk EV, Korshak OV, Karpov AA, Kudriavtsev BN, 
Sakuta GA. [Cellular mechanisms of regeneration of rats’ 
liver after experimental myocardial infarction]. Tsitologiia. 
2012;54(12):873-82. [Russian].

17. Wannamethee SG, Shaper AG, Perry IJ. Serum creatinine 
concentration and risk of cardiovascular disease: a possible 
marker for increased risk of stroke. Stroke. 1997;28(3):557-
63. doi: 10.1161/01.str.28.3.557.

http://ddj.hums.ac.ir
https://doi.org/10.1016/j.hrtlng.2018.05.009
https://doi.org/10.1016/j.cpcardiol.2009.10.002
https://doi.org/10.1016/s0140-6736(96)07493-4
https://doi.org/10.1016/s0140-6736(96)07493-4
https://doi.org/10.1016/s1553-7250(16)42051-9
https://doi.org/10.1097/01.asn.0000123691.46138.e2
https://doi.org/10.1097/01.asn.0000123691.46138.e2
https://doi.org/10.12860/jnp.2014.19
https://doi.org/10.1136/hrt.2010.218677
https://doi.org/10.1001/archinte.168.9.987
https://doi.org/10.1097/01.asn.0000145895.62896.98
https://doi.org/10.1016/j.amjmed.2012.09.004
https://doi.org/10.1016/j.amjmed.2012.09.004
https://doi.org/10.1016/j.ijcard.2014.11.033
https://doi.org/10.1007/s11033-014-3685-5
https://doi.org/10.1016/j.cardfail.2009.12.020
https://doi.org/10.1038/ki.2012.186
https://doi.org/10.1161/01.str.28.3.557


                                                                             Dis Diagn. Vol 12, No 1, 2023 41

Laboratory Factors in Cardiac Patients

http://ddj.hums.ac.irhttp

18. Sujino Y, Nakano S, Tanno J, Shiraishi Y, Goda A, Mizuno 
A, et al. Clinical implications of the blood urea nitrogen/
creatinine ratio in heart failure and their association with 
haemoconcentration. ESC Heart Fail. 2019;6(6):1274-82. doi: 
10.1002/ehf2.12531.

19. Allarakia BMA, Gattan H, Al-Ahmadi BM, Abdeen RH, Bazaid 
MB, Shater AF, et al. Laboratory biomarkers associated with 
severity and mortality of COVID-19. Clin Lab. 2022;68(2). 
doi: 10.7754/Clin.Lab.2021.210411.

20. Okada A, Sugano Y, Nagai T, Honda S, Asaumi Y, Noguchi 
T, et al. Prothrombin time as a novel marker for congestion 
in patients with acute decompensated heart failure not 

taking anticoagulants. J Card Fail. 2015;21(10):S172-S3. doi: 
10.1016/j.cardfail.2015.08.160.

21. Alvarez AM, Mukherjee D. Liver abnormalities in cardiac 
diseases and heart failure. Int J Angiol. 2011;20(3):135-42. 
doi: 10.1055/s-0031-1284434.

22. Ndrepepa G. Aspartate aminotransferase and cardiovascular 
disease—a narrative review. J Lab Precis Med. 2021;6(6):1-
17. doi: 10.21037/jlpm-20-93.

23. Weng SF, Kai J, Guha IN, Qureshi N. The value of 
aspartate aminotransferase and alanine aminotransferase 
in cardiovascular disease risk assessment. Open Heart. 
2015;2(1):e000272. doi: 10.1136/openhrt-2015-000272.

http://ddj.hums.ac.ir
https://doi.org/10.1002/ehf2.12531
https://doi.org/10.7754/Clin.Lab.2021.210411
https://doi.org/10.1016/j.cardfail.2015.08.160
https://doi.org/10.1055/s-0031-1284434
https://doi.org/10.21037/jlpm-20-93
https://doi.org/10.1136/openhrt-2015-000272

