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Abstract                                                                                                                                                  

Background: Coronary artery disease, also known as ischemic heart disease, is the leading 

killer of men and women worldwide. The naturally occurring antithrombins, primarily 

antithrombin III (ATIII), are key modulators of coagulation and appear to protect against 

increased fibrin deposition. The role of antithrombin III with respect to atherogenesis and 

myocardial infarction remains unclear. However, it has been reported that antithrombin III levels 

are decreased in many individuals and in those at high risk for coronary artery occlusion.                                                 

Objective: To determine the antithrombin III level among Sudanese coronary artery disease 

patients.                                                                                                                                                             

Materials and methods: A total of 90 specimens were collected: 45 from patients with 

coronary artery disease (test group) and 45 from healthy participants (control group). In the test 

group, 20 patients were males and 25 patients were females. Their age incidence ranged between 

18 and 92 years. The antithrombin III level was determined by the Cobas INTEGRA 400 plus 

automated analyzer.                                                                                                                                 

Results: Data were analyzed by using the Statistical Package for Social Science (SPSS). The 

study showed that mean ATIII level among the test group patients was 62.1 ± 22.2. This finding 

was significantly lower (99.0 ± 11.1) than that of the control group participants (p = 0.000). 

Conclusion:  Antithrombin III level was significantly lower among test group patients as 

correlated with control group participants.  
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Introduction 
 

Coronary artery disease (CAD) has been a global health concern and is the leading cause of 

death in Americans. The National Heart Lung and Blood Institute (NHLBI) reported that one in 

four deaths annually is directly caused by coronary artery diseases. CAD starts with fatty 

material and other substances forming plaque build-up on the walls of coronary arteries. Without 

proper blood flow to provide oxygen, cardiac muscle suffers and the heart will eventually stop 

contracting. Thus, early screening for heart disease is crucial1.                                                            

 

Ahmed, et al., 2019: Vol 4 (8) 

http://ajmsc.info/


2 
 

African Journal of Medical Sciences                      http://ajmsc.info 
 

According to World Health Organization (WHO), CVD is the number one cause of death 

globally; Many people die annually from CVDs than from any other cause. 17.9 million people 

were estimated to die from CVD in 2016, representing 31% of all global death. Antithrombin is 

an important inhibitor of thrombin generation that functions by sequestering thrombin in 

formation of fibrin clot, and also in reducing the catalytic activity of fibrin-bound thrombin. 

Thrombin binds to fibrin at two classes of non-substrate sites:                                                                                

1) in the fibrin E domain (two per molecule) through interaction with thrombin exosite 1.                                    

2) at a single site on each γ’ chain through interaction with thrombin exosite 2.                                                    

The latter reaction results in allosteric changes that down-regulate thrombin catalytic activity. 

Antithrombin I deficiency (afibrinogenemia)and defective thrombin binding to fibrin 

(antithrombin I defect) were found in certain dysfibrinogenemias (e.g. fibrinogen Naples 1), or a 

reduced plasma γ’ chain content (reduced antithrombin I activity), predisposing to intravascular 

thrombosis2.                                                                                                                                       

Antithrombin is a strong inhibitor of blood coagulation through inactivation of thrombin and 

factor Xa. The anticoagulant function of antithrombin in vivo is thought to be activated by 

heparin sulphate on the vascular endothelium. It has been suggested that strongly reduced 

antithrombin levels as in hereditary antithrombin deficiency (around 50% of normal) are 

associated with arterial thrombotic events (ATE)3.                                                                              

Furthermore, a pooled analysis of four cohort studies showed that inherited thrombophilia, 

including antithrombin deficiency, increased the risk of ATE more pronouncedly in women than 

in men. However, it is as yet unknown whether slightly reduced levels are associated with ATE. 

The process of atherosclerosis is driven by traditional cardiovascular risk factors, and the 

occurrence of ATE is typically caused by rupture of atherosclerotic lesions and subsequent 

thrombus formation. A lack of inhibition of thrombus formation, for instance by low 

antithrombin levels, may cause acceleration of thrombus formation and increased risk of 

occlusion of blood vessels. This may cause an increased risk of ATE4.                                                      

The mortality due to myocardial infarction in young patients has been reported as high as 8% at 

8 years after percutaneous coronary interventions. Risk factors for mortality after a myocardial 

infarction include heart failure, ventricular arrhythmias, angina pectoris, and re-infarction4. 

Finding more risk factors may allow for a more precise identification of patients at risk for 

recurrence or death in those with documented coronary heart disease. A hypercoagulable state 

may be an important factor in the pathogenesis of coronary artery disease, although its relative 

significance has not been fully defined. Large epidemiological studies reported a strong 

association between elevated plasma clotting factors (F-VII, F-VIII, fibrinogen) and coronary 

artery disease. This had generally interpreted a strong evidence that patients with coronary 

atherosclerosis are in a procoagulant (hypercoagulable) state5.                                                               

Taking this theory to the extreme, atherosclerosis is then a disease of the coagulation system. 

There are important practical implications regarding the abnormality in the coagulation cascade 

as an essential feature of the aetiology and pathogenesis of the disease. Firstly, plasma clotting 

factor measurements may be of a practical tool in detecting prothrombotic states and hence 

predicting the risk of an acute cardiac event. Secondly, reduction of plasma coagulation factors 

by diet or drugs offers a plausible prevention of fatal thrombotic events. The doctor may ask  
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questions about your medical history, may do a physical examination, and may order routine 

blood tests. He or she may suggest one or more diagnostic tests as well, including: 

electrocardiogram (ECG), echocardiogram , stress test, troponin testing, and heart scan6.                            

The aim of this study was determine Antithrombin III in coronary artery disease among 

Sudanese people, and we are not aware of any similar published work in Sudan.   

Materials and methods                                                                                                                 
 

This was a case-control study, conducted in Khartoum (Sudan) during the period from June to 

September 2018. The study was approved by the Ethical Board of Al Neelain University 

(Khartoum). An informed consent was obtained from each participant prior to collection of 

demographic and clinical data of participants. Demographic data and clinical history (age, 

gender) were extracted from all participants. Confidentiality of information obtained from 

participants was maintained. Laboratory results were handed to all patients investigated in the 

study. 

A total of 90 specimens were collected: 45 from patients with coronary artery disease (test 

group) and 45 from healthy participants (control group). In the test group, 20 patients were males 

and 25 patients were females. Their age incidence ranged between 18 and 92 years.                                      

2.5 ml of venous blood was collected from all participants, transferred to disodium citrate tubes, 

and plasma was separated by centrifugation.  

Antithrombin III was measured using the kinetic colorimetric test. Heparin and a predefined 

amount of thrombin were added to the sample in excess. All free antithrombin present shall bind 

to the thrombin to form an inactive complex. The non-inhibited thrombin liberates p-nitroaniline 

from the chromogenic substrate Me-Oco-Gly-Pro-Arg-pNA. The remaining amount of thrombin 

is inversely proportional to the antithrombin activity of the sample and therefore the increase in 

absorbance can be measured at a 409 nm wavelength and the antithrombin activity was 

calculated using Cobas Integra 400 plus automated analyzer (normal range: 80-120% ).   

All collected data were analyzed using the Statistical Package for Social Science (SPSS) 

program, version 21. Descriptive statistics were reported as mean ± SD for continuous variables 

and frequency (%) for dichotomous variables. To evaluate the relationship between different 

factors chi-square analysis was performed. Quantitative variables were compared using 

independent t-test. Probability values (p-value) < 0.05 were considered statistically significant.  

Results 
 

90 participants were investigated in this study. 45 patients with nephrotic syndrome (test group) 

and 45 healthy participants (control group). 20 of the test group patients were males and 25 were 

females. While 18 of the control group participants were males and 27 were females. The mean 

age incidence was 40 years. Our study  

The antithrombin III mean activity among the test group patients was (62.1 ± 22.2); and the 

antithrombin III mean activity among the control group patients was (mean 99.0 ±11.1). The 

difference in activity between the test and control groups was found statistically significant (p = 

0.000).  
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As regard the frequency rate of antithrombin III, it was less than 80% among 36 of the test group 

patients, and among 20 of the control group participants. Also, it was 80-120% among 7 of the 

test group patients, and among 27 of the control group participants; and it was more than 120% 

among 2 of the test group patients, and among 3 of the control group participants.                                                  

Fig. (1) shows a scatter dot plot correlation of age incidence of antithrombin III activity in test 

group patients.   

 

   Fig. (1): Scatter dot plot of correlation of age incidence                                                                                          

of antithrombin III activity in test group patients 

Discussion   
 

Antithrombin is a strong inhibitor of blood coagulation through inactivation of mainly thrombin 

and factor Xa. The anticoagulant function of antithrombin in vivo is thought to be activated by 

heparin sulphate on the vascular endothelium. It has been suggested that strongly reduced 

antithrombin levels as in hereditary antithrombin deficiency (around 50% of normal) are 

associated with arterial thrombotic events. The main finding of the case-control study is that 

reduced antithrombin levels are associated with an increased risk for arterial thrombosis, in 

addition, low antithrombin levels are also associated with recurrent events in young individuals 

with CHD (Coronary heart disease)6.                                                                                                   

Ninety participants were enrolled in this study: 45  were coronary artery patients and 45 were 

healthy controls. In this study the mean of antithrombin III level was significantly lower among 

test group patients than that of the control group participants. This had revealed an statistically 

significant difference between the test and control groups investigated (antithrombin III level 

mean = 62.2 ± 22.2 and 99.0 ± 11.1 respectively, p = 0.000).                                                                                                                                      

This finding was similar to the finding reported by Abildgaard7, Banerjee8, Bick9 and their 

colleagues.                                                                                                                                      
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Folsom and his co-workers10 reported that antithrombin III levels among coronary artery disease  

patients were higher than those of the control group participants.                                                   

Furthermore, Mahmoodi and his co-authors11 had conducted a pooled analysis of four cohort 

studies and reported that inherited thrombophilia, including antithrombin deficiency, created an 

increased risk of antithrombin E in women than in men.                                                                          

Recommendation: From this study, it may be recommended to design cohort studies on 

coronary artery disease patients to evaluate the antithrombin III on these conditions. Also, 

routine testing for antithrombin among such patients is highly recommended.                               

Conclusion: Antithrombin III level was significantly lower among test group patients as 

correlated with control group participants.                                                                                           
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