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Abstract: Background: Ischemic heart disease (IHD), is a group of diseases that includes: stable angina, unstable angina, myocardial 

infarction, and sudden cardiac death. It is within the cluster of cardiovascular conditions of which it is the multiple expected kinds. 

Iron is an essential trace element. It has a pivotal role in maintaining various cellular functions and enzyme reactions; whereas, iron 

overload has been known as a risk factor in the progression of atherosclerosis. Abnormal deposition of iron in the heart cause 

hemochromatosis and dilated cardiomyopathy and this causes ischemic heart disease. This study aimed to investigate the role of 

serum iron, serum ferritin, and total iron-binding capacity (TIBC) in the causation of coronary heart disease (CHD) and their 

relationship with other risk factors of CHD.  Methods: This is a cross-sectional case-control prospective analytical study conducted at 

Al-Mc Nemir University Hospital in Shendi town to evaluate the iron profile in ischaemic heart disease patients in the period between 

(March 2018—July 2018). The study included (50) patients who were diagnosed with ischaemic heart disease and the study groups 

were compared with a mean of the normal value. Serum iron, ferritin, and TIBC were estimated by spectrophotometer. Data was 

collected using a structured face-to-face questionnaire and the (SPSS) version (11.5) program was used for data analysis. 

Results: The study revealed that the ischaemic heart disease patients were; (40%) male and (60%) female, and the mean age was 

(57.612 ± 28.24), with a range of (36-65) years distributed as (96%). The study showed that the mean of s. iron was 203.9ug/dl 

(p.value 0.170), the mean of s. ferritin was 207.6ug/dl(p.value 0.447), the mean of TIBC was 663.0ug/dl( p.value 0.281) when 

compare with the mean of normal value. No significant difference was found between iron profile and CHD. Serum iron and serum 

ferritin levels are elevated in patients with CHD when compared with normal values. TIBC levels were lower in patients than normal 

values. When body iron was analogized with different risk factors (like smoking, hypertension, diabetes mellitus, tobacco, etc) of the 

condition it was found to be seriously raised. Conclusion: The study concluded that the level of serum iron, ferritin, and TIBC might 

not be associated with coronary heart disease. 

Keywords: Ischaemic heart disease, Serum Iron, Serum Ferritin, TIBC, coronary heart disease. 
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INTRODUCTION 
Cardiovascular disease (CVD) is a class of 

diseases that involves the heart, the blood 

vessels (arteries, capillaries, and veins), or both 

[1]. CVDs refer to any disease that affects 

the cardiovascular system, principally cardiac diseases, 

vascular diseases of the brain and kidney, 

and peripheral arterial diseases [2]. The causes of 

cardiovascular diseases are diverse 

but atherosclerosis and/or hypertension are the most 

common [3]. Additionally, with aging come 

several physiological and biochemical changes that alter 

cardiovascular function and lead to subsequently 

increased risk of cardiovascular diseases, even in 

healthy asymptomatic individuals [4]. CVDs are the 

leading cause of death. In 2008, (30%) of all global 

deaths is attributed to cardiovascular diseases. Deaths 

caused by cardiovascular diseases are also higher in low 

and middle-income countries as over (80%) of all 

global deaths caused by cardiovascular diseases 
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occurred in those countries [5]. It is also estimated that 

by 2030, over (23) million people will die from 

cardiovascular diseases annually [5, 6]. The causes, 

diagnosis, prevention, control, and/or treatment of all 

forms of cardiovascular diseases remain active fields 

of biomedical research, with hundreds of scientific 

studies being published every week. In 2013 coronary 

artery disease (CAD) was the most common cause of 

death globally, resulting in (8.14) million deaths 

(16.8%) up from (5.74) million deaths (12%) in 1990 

[7]. The risk of death from (CAD) for a shared age has 

decreased between 1980 and 2010, particularly in 

progressive countries [8]. The number of cases 

of (CAD) for a given age has also decreased between 

1990 and 2010 [9]. In the United States in 2010 about 

(20%) of those over (65) had (CAD), while it was 

present in (7%) of those (45 to 64yrs), and (1.3%) of 

those (18 to 45yrs) [10]. Rates are higher among men 

than women of a given age [10]. The Sudan Household 

Survey (SHHS) reported a prevalence of (2.5%) for 

heart diseases. Hypertensive heart disease (HHD), 

rheumatic heart disease (RHD), ischaemic heart 

disease  (IHD), and cardiomyopathy constitute more 

than ( 80%) of (CVD) in Sudan [6]. Heart diseases are a 

consequential reason for morbidity and mortality in 

Sudan. The tetrad of hypertension, (RHD), (IHD), and 

cardiomyopathy include the bulk of (CVD). 

Hypertension is prevalent, with poor control rates [11]. 

Most CVDs can be controlled by managing risk factors 

such as tobacco use, unhealthy diet and obesity, 

physical inactivity, high blood pressure, diabetes, and 

raised lipids. More additional than half of the deaths 

due to heart illness in 2009 were in men. Coronary heart 

disease (CHD) is the most common type of heart 

disease, killing more than (385,000) people annually 

[6]. Ischaemic heart disease is accompanied by 

progressive mechanical obstruction, dynamic 

obstruction, plaque inflammation, instability, and 

rupture, followed by superimposed thrombosis. 

Clinicians have used different instruments to aid 

clinical estimation and to improve their ability to 

identify the ―vulnerable‖ patient at risk for CVD, as 

indicated by a recent National Institutes of 

Health (NIH) panel [12, 13]. Biomarkers are one such 

tool to better identify high-risk individuals, diagnose 

disease conditions promptly and accurately and 

effectively prognosticate and treat patients with the 

disease. A biomarker may be estimated on a biosample 

(as a blood, urine, or tissue test), it may be a recording 

received from a person (blood pressure, 

Electrocardiogram, or Holter), or it may be an imaging 

test (echocardiogram). Normally, very small quantities 

of iron are present in most cells of the body, in plasma, 

and other extracellular fluids and the body rigorously 

conserves its iron supply, so that (0.1%) of the body's 

iron content is lost daily, mostly in desquamated 

cells[14]. Iron readily forms complexes with certain 

ligands and can participate in redox chemistry between 

the ferrous (Fe(II)) and ferric (Fe(III)) states, allowing 

iron to fill many biochemical roles as a carrier of other 

biochemically functional substances (e.g., oxygen) and 

as a mechanism in redox and electron transfer responses 

(e.g., via various cytochromes). Iron’s increased activity 

is a two-edged sword, and complimentary iron ions in 

the body also experience destructive chemistry, 

predominantly in catalyzing the construction of 

poisonous free radicals. Iron play role in the process of 

atherosclerosis by catalyzing the formation of free 

radical and also this contributes to reperfusion damage. 

High serum ferritin concentration was associated with 

an increased risk of myocardial infarction, independent 

of major cardiovascular risk factors. Abnormal 

deposition of iron in the heart cause hemochromatosis 

and dilated cardiomyopathy and this causes ischemic 

heart disease. 

 

MATERIALS AND METHODS 
Study design 

This is an analytical laboratory-based hospital 

case-control study to evaluate the iron profile in ischae

mic heart disease patients in Al-Mc Nemir University H

ospital. 

 

Study duration 

From March to July 2018 

 

Study setting 

The study was conducted at Almek Nimir 

University Hospital which is located in Shendi city, 

Sudan.  

 

Study population 

A total of fifty samples were collected from th

e Study group of ischemic heart patients.  

 

Ethical considerations 

The consent of the selected individuals to the s

tudy was taken after being informed of all detailed obje

ctives of the study and it is health emphasis in the future 

 

DATA COLLECTION 
Data was collected using a self-administrated p

re-coded questionnaire which was specifically designed 

to obtain information that helped in the study.  

 

Blood Sampling 

3 mL venous blood was collected using a 

sterile disposable plastic syringe after cleaning the 

venipuncture area with (70%) ethanol; the blood was 

collected in a plain container and separated by 

centrifugation to obtain serum. 

 

Materials 

Chemical methods were used to measure the 

iron profile (serum iron and TIBC) was done by using a 

Biosystem 350 semi-automated spectrophotometer and 

serum Ferrtin (latex) causes agglutination of latex 

particles coated with anti-human ferritin antibodies. The 

agglutination of the latex particles is proportional to the 

ferritin concentration and can be estimated by 
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turbidimetry. 

 

DATA ANALYSIS 
The collected data code is in the master sheet 

and proceeds for analysis using   SPSS version 11.5. 

(Mean, standard deviation, P.value). 

 

RESULT 
Fifty serum samples from patients with ischem

ic heart diseases in Al-Mc Nemir Hospital were used to 

estimate iron profile, with an age range from (5– 65) ye

ars. Atotal of (50) blood samples were collected from is

chemic heart disease patients including frequency of ge

nder were 20 males (40%) and 30 females (60%), frequ

ency of agegroups (36-65) years 48(96%). The average 

age of patients with ischemic heart disease in the study 

was (57.612 ± 28.24), with a range of (36-65) years (Ta

ble 1). Participation in risk factors for ischemic heart dis

ease reflected that; 35 (70%) were HTN patients, while 

15 (30%) were not. On the other hand, 30 (60%) wer

e DM patients, while the remaining 20 (40%) were not. 

Furthermore, 10 (20%) of the patients were smokers, w

hile 40(80%) of them were not. Regarding family histor

y, of the patients, 25 (50%) with no family history of isc

hemic heart disease, and 25 (50%) were a family history

 (Table 2). According to diet, patients with ischemic hea

rt disease showed that; 15(30%) were drinking a cup of 

tea in the range (1-2) cups, on the other hand, 35(70%) 

were drinking a cup of tea in the range (3-5). 49(98%) o

f patients were drinking tea immediately after the meal 

while 1(2%) were not (Table 3). Patients with ischemic 

heart disease received blood transfusions were 5(10%) 

while 45(90%) were not. On the other hand, 5(10%) of 

patients suffer from anemia while 45(90%) were not. Fu

rthermore, 25 (50%) were with respiratory problems wh

ile 25(50%) were not. 35 (70%) patients were treated wi

th tablets (aspirin, clopidogrel) while 15 (30%) were tre

ated by injection (cleaxacin injection) (Table 4). The m

ean normal value of S. iron was (117μg/dl), TIBC was (

350μg/dl), and S. ferritin was (110μg/dl). The table sho

wed that the mean of S. Iron in ischemic heart disease p

atients was (203.9μg/dl) the mean of TIBC was (663.0μ

g/dl), and the mean of S. ferritin was (207.6μg/dl) (Tabl

e 5). The mean of S. iron of IHD in males was (264.2μg

/dl), while in females with IHD was (179μg/dl) with P.v

alue (0.412) and the mean of S. iron in patients with HT

N was (244.2μg/dl) while (192μg/dl) was not hypertensi

ve but with P. value (0.121) (Table 6). The mean of TIB

C of IHD males was (157.2μg/dl) while in females was 

(352.6μg/dl) with P. value (0.542). And the mean of TI

BC of patients with HTN was (150μg/dl) while (246μg/

dl) were not hypertensive but with a P .value (0.614) (T

able 7). The revealed that the mean of ferritin in patient

s with IHD males was (206.3μg/dl) while in females wa

s (162.2μg/dl) with P. value (0.321). On the Other hand,

 the mean of S. ferritin in patients with HTN was (200μ

g/dl) while (179.2μg/dl) was not hypertensive but with 

P. value (0.101) (Table 8). 

 

Table-1: Demographic distribution according to study group 

Characteristic Frequency Percent % 

 

Sex 

Male 20 40% 

Female 30 60% 

 

Age 

5-18yrs 1 2% 

19-35 1 2% 

36-65 48 96% 

 

Table-2: Distribution of study population according to risk factors 

Characteristic Frequency Percent % 

HTN Yes 35 70% 

No 15 30% 

DM Yes 30 60% 

No 20 40% 

Smoking Yes 10 20% 

No 40 80% 

Family history Yes 25 50% 

No 25 50% 

Kidney problem Yes 10 20% 

No 40 80% 

 

Table-3: Distribution of study population according to diet 

Characteristic Frequency Percent % 

Drink tea 1-2cup 15 30% 

3-5cup 35 70% 

Immediately drink after meal Yes 49 98% 

No 1 2% 
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Table-4: Demographic distribution of ischemic heart disease patients according to disease and treatment 

Characteristic Frequency Percent % 

Blood transfusion Yes 5 10% 

No 45 90% 

Anemia Yes 5 10% 

No 45 90% 

Respiratory problem Yes 25 50% 

No 25 50% 

Treatment Tablet 35 70% 

Injection 15 30% 
 

Table-5: Mean and STD in ischemic heart disease according to iron profile 

P. Value STD Mean μg/dl No  

0.170 184.4 203.9 50 S. iron 

0.281 591.0 663.0 50 TIBC 

0.447 180.1 207.6 50 S. ferritin 
 

Table-6: Relationship between gender and hypertension according to S. iron 

p.value Mean μg/dl Gender  

 

0.412 

264.2 Male  Gender  

179 Female  

 

0.121 

244.2 Yes  Hypertension 

192 No 
 

Table-7: Relationship between gender and hypertension according to TIBC 

 Gender             Mean μg/dl  mean p.value 

Gender Male  157.2  

0.542 Female  352.6 

Hypertension Yes  150  

0.614 No 245 
 

Table-8: Relationship between gender and hypertension according to S. ferritin 

 Gender      Mean μg/dl  mean p.value 

Gender Male  206.3  

0.321 Female  162.2 

Hypertension Yes  200  

0.101 No 179.2 

 

DISCUSSION 
Ischaemic heart disease (IHD), is a group of 

diseases that includes stable angina, unstable 

angina, myocardial infarction, and sudden cardiac death 

[15]. The study included (50) samples, (40%) male and 

(60%) female, and the average age of the patients with 

ischaemic heart disease under study was (57.612 ± 

28.24). The results of the study denoted that 

hypertensive patients were at high risk of IHD and 

showed an increased prevalence. Also, the study 

indicated diabetic risk factors for the disease but less 

than hypertension. Statistical analysis of gathered data 

revealed that the mean of serum iron, TIBC, and S. 

ferritin in ischemic heart diseases was (203.9 μg/dl), 

(663.0 μg/dl), (207.6 μg/dl) respectively. The degree of 

confidence was more than (0.05) indicating 

insignificant variation between case and normal value 

in iron profile i.e.; ischemic heart disease did not affect 

iron profile level. The findings elucidated that the mean 

of S. iron in males was (264.2μg/dl) while in females 

was (179μg/dl) when compared together it showed an 

insignificant difference (P. value 0.412). Also, the 

results show that the mean of TIBC in males was 

(157.2μg/dl) and in females (352.6μg/dl) and this result 

showed insignificant variation (P. value 0.542).On the 

other hand, the result prevailed that the mean of S. 

ferritin in males was (206.3μg/dl) and in females was 

(162.2μg/dl) which showed an insignificant statically 

value, (P. value 0.101). The finding of this recent study 

confirmed an insignificant variation in hypertensive 

patients with ischemic heart disease and iron profile. 

This study agreed with a study conducted by (Das De, 

et al., 2015) which suggested that there was no 

significant association between the marker of iron status 

and IHD [16]. This study was in disagreement with the 

study performed by (Suuny Chopra, et al. 2015) which 

confirmed that there was a significant elevation in S. 

iron and ferritin in patients with IHD and there was a 

significant decrease in TIBC [17]. 
 

CONCLUSION 
Iron and S. ferritin were elevated in ischemic 

heart disease patients. TIBC was lower in ischemic 
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heart disease patients. Iron and S.ferritin were high in 

males than in females. Hypertensive patients with IHD 

showed high levels of S. iron and S.ferritin and lower 

levels in TIBC. This study indicated that there was no 

association between body iron status and IHD. 

 

RECOMMENDATIONS 
1) Health education, diet control, and exercise are imp

ortant factors in lowering body weight, especially i

n obese patients to achieve good control of ischemi

c heart disease. 

2) There is a need to improve the patients with risk fa

ctors for IHD and the general population's awarene

ss of IHD complications, and the importance of life

style modifications. This could be achieved by imp

roving patients' counseling by primary care physici

ans, or through campaigns and media to aware gene

ral populations.  

3) More laboratory investigations should be done for i

schemic heart disease patients related to the iron pr

ofile. 

4) Increase sample size to perform accurate results. 
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