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Abstract                                                                                                                                                  

Background:  Nephrotic Syndrome (NS) has many clinical manifestations one of them is 

thrombosis. This complication is due to loss of naturally occurring anticoagulants in urine 

namely antithrombin III (ATIII) that leads to plasma deficiency of this factor. 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 antithrombin III activity among Sudanese nephrotic syndrome 

Patients.                                                                                                                                                     

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

syndrome (test group) and 45 healthy participants (control group). In the test group, 20 patients 

were males and 25 patients were females. Patients' age incidence  ranged between 18 and 92 

years. The antithrombin III activity was determined by Cobas Integra 400 plus automated 

analyzer.                                                                                                                                                        

Results: The study found that mean ATIII activity among the test group patients (57.3 ± 28) 

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

were analyzed by using statistical package for the social science (SPSS).                             

Conclusion: The ATIII activity was significantly lower in test group patients than in control 

group participants. 
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Introduction  

Nephrotic syndrome is a clinical entity characterized by massive loss of urinary protein 

(albuminuria  > 1 g/m2/24 hrs) leading to hypoproteinemia (serum albumin < 2.5 g/dl) that 

results in edema. The condition is associated with hyperlipidemia, hypercholesterolemia, and 

increased lipiduria. The nephrotic syndrome may be divided into primary NS and secondary NS. 

Furthermore, secondary causes of NS can be subdivided into NS-related systemic diseases and 

NS related to the use of medication. The primary causes of NS are focal segmental 

glomerulosclerosis (FSGS), membranous nephropathy (MN), and minimal change disease  
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 (MCD), cancer, systemic diseases, and medications. Common causes of NS secondary to 

systemic diseases are diabetes mellitus, systemic lupus erythematosus, multiple myeloma, 

amyloidosis, malignancy, and infections. Pamidronate, nonsteroidal anti-inflammatory drugs, 

penicillamine, and gold compounds are among the most commonly implicated medications in the 

development of NS. Primary NS is a relatively rare entity compared to NS secondary to systemic 

diseases, particularly diabetes mellitus1.                                                                                                    

FSGS and MN are the more common pathological forms of NS in adults, whereas MCD is more 

common in the pediatric population. Some cases of immunoglobulin A nephropathy (IgA N) and 

membrano-proliferative glomerulonephritis may clinically present with NS. It is important to 

note that renal biopsy is essential in making a diagnosis and in certain diseases (such as systemic 

lupus erythematosus) it guides the therapy. Antithrombin (AT, Antithrombin III, ATIII) is a 

circulating plasma protein that functions as an important regulator of blood coagulation. It 

inactivates several enzymes of the coagulation cascade, in particular thrombin and factor Xa. It is 

a small glycoprotein produced by the liver that inactivates several enzymes of the coagulation 

system2.                                                                                                                                               

Antithrombin III blood test can determine the amount of this anti-coagulant present in the body. 

Antithrombin testing measures the function and quantity of antithrombin. Thrombotic events 

complicate the nephrotic syndrome in approximately 25% of patients. This association was first 

recognized in the 19th century by W. Howship Dickinson, who pointed out that “when the 

kidneys themselves are the seat of chronic disease, involving the loss of albumin, the blood in 

their vessels, as elsewhere, is rendered morbidly coagulable by the drain”. Thrombosis and 

hypercoagulability occur more frequently and present more severely in patients with nephrotic 

syndrome. It can be interpreted as the deficiency of ATIII, which is associated with severe 

proteinuria3.                                                                                                                                         

Moreover, it was reported that an obvious decrease in ATIII is found in patients with NS, and 

that a hypercoagulable state and thromboembolism in both the arterial and the venous 

circulations are relatively more common in patients with NS. It has been reported that the 

concentration of ATIII depends on the type of NS. Its level is obviously lower in focal segmental 

glomerular sclerosis and in minimal change nephropathy compared with other types. As for 

glomerulonephritis, ATIII can inhibit mesangial cell proliferation by inhibiting the effect of 

thrombin. It stimulates DNA synthesis and human mesangial cell growth. Multiple abnormalities 

in the coagulation pathway are observed in NS. The hypercoagulable states and the TEC in NS 

are attributable to a loss of intermediate size antithrombotic proteins (ATIII) in the urine as a 

direct result of heavy proteinuria. However, there is a increase in the pro-coagulant serum 

proteins (factors I, II, V, VII, VIII, X, and XIII) due to their increased hepatic synthesis4.         

Tests used to diagnose nephrotic syndrome include: general urine test and urine proteinuria. 

Blood tests may show low levels of albumin (hypoalbuminemia) specifically and often decreased 

overall levels of blood protein. Loss of albumin is often associated with an increase in blood 

cholesterol and blood triglycerides. Serum creatinine and blood urea also may be measured to 

assess the overall kidney function. The clinician may recommend a procedure called a kidney 

biopsy to remove a small sample of kidney tissue for testing. During a kidney biopsy, a special 

needle is inserted through the skin and into the kidney. Kidney tissue is collected and sent to a  
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cytology laboratory for testing5.                                                                                                                                                                          

The average incidence rate of nephrotic syndrome is 2-16.9 per 100,000 children worldwide. 
Minimal change disease accounts for 10-25% of cases of nephrotic syndrome in adults. The 

incidence rate of minimal change disease is higher in children with a reported incidence of 2 per 

100,000 per year in Caucasian children and higher rates in Arabian and Asian children6.                    

The aim of this study was to determine antithrombin III in nephrotic syndrome among Sudanese 

patients and we are not aware of any published such work in Sudan. 

Materials and methods  

This was a case-control study, conducted in Ibn Sina Teaching Hospital (Khartoum, Sudan) 

during the period from June 2018 to September 2018. Ethical approval was obtained from AL 

Neelain University Research Board. Informed consent was taken from each participant before 

sample collection. Demographic data and clinical history were collected from all study 

population. Confidentiality of information obtained from participants investigated was 

maintained. Laboratory results were handed to all participants included in the study. Permission 

to collect the specimens was obtained from Ibn Sina Teaching Hospital (Khartoum, Sudan).                     

A total of 90 specimens were collected: 45 patients with nephrotic syndrome (test group) and 45 

healthy participants (control group). 2.5 ml of venous blood were collected from each participant 

and then transferred in to disodium citrate tubes and 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% ).                                  

Data were analyzed by using the statistical package for the social science (SPSS), version 21.  

Results                                                                                                                           
 

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

and 45 healthy participants (control group). Patients' age incidence  ranged between 18 and 92 

years. The mean age of the study population was 40 years. 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 ATIII mean activity among the test group patients was (57.3 ± 28.0); and the ATIII 

mean activity among the control group patients was (mean 99.0 ±11.2). The difference in activity 

between the test and control groups was found statistically significant (p = 0.000).  

Fig. (1): shows a scatter dot plot correlation of age incidence with ATIII activity in test group 

patients.   

Discussion                                                                                                                                                
 

An increased incidence of thromboembolic phenomena has been found in the nephrotic  
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Fig. (1): Scatter dot plot of correlation of age incidence                                                                                          

with ATIII activity in test group patients 

syndrome which has been shown to be a hypercoagulable state. Elevated levels of factors V, VII,                       

VIII and X, thrombocytosis, hyper-fibrinogenemia, hypercholesterolemia, hypertriglyceridemia 

and decreased antiplasmin activity are all present in the nephrotic syndrome. Ninety patients 

were enrolled in this study: 45patients were nephrotic syndrome patients and the others were 

healthy controls. Our study revealed statistically a significant difference between NS cases and 

control participants (Mean 57.3 ± 28.0 and 99.0 ± 11.1; p = 0.000 respectively).                                           

Also, as shown in Fig. (1), a significant association between antithrombin III activity and age and 

gender incidences was detected in scatter dot plot positive correlation (r =0.17).  

In our study the mean of antithrombin III activity was significantly lower in the test group 

patients as compared with the control group participants (p = 0.00). This finding was matching 

with the findings of Kauffmann7, Marciniak8, Schreiner9, Vaziri10, Thomson11, and Zaffanello12 

reports who found that the antithrombin III activity of the nephrotic syndrome patients were 

lower than that of the control group. High levels of antithrombin activity of defibrinated plasma 

had been reported in nephrotic syndrome patients.                                                                                        

The decrease in the antithrombin III activity was significantly correlated with the quantitative 

urinary protein excretion and the renal clearance of antithrombin Ill. On this basis, the deficiency 

may be attributed to urinary loss. The good correlation between the serum activity of 

antithrombin III and albumin, which have similar molecular weights, supports the conclusion 

that increased filtration through the glomerular basement membrane is the main cause of 

decrease of antithrombin III, as occurs in hypoalbuminemia cases18.                                            

Recommendation: From this study it may be recommended that designing cohort study for  

Elhaj, et al., 2019: Vol 4 (7) 

http://ajmsc.info/


5 
 

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

nephrotic syndrome is needed to evaluate the antithrombin III activity.                                            

Conclusion: The ATIII activity was significantly lower in test group patients than in control 

group participants.                                                                                                                            
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