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Abstract                                                                                                                                   

Background: Tuberculosis is a common cause of death in many countries throughout the 

world. Hybercoagulable state has been described in tuberculosis, and this may attribute to venous 

thrombo-embolism in pulmonary tuberculosis patients. Although deep venous thrombosis (DVT) 

is considered a rare event with prevalence rate of 3-4% in patients with pulmonary tuberculosis, 

it should be taken into consideration particularly in those with severe pulmonary or disseminated 

tuberculosis, as some reports correlated the increased risk of developing DVT with the severity 

of the disease.                                                                                                                                                     

Objective: To measure the variations in the plasma fibrinogen level among Sudanese patients 

with pulmonary tuberculosis.                                                                                                                             

Materials and methods: This was a case-control study. The participants were divided into a 

test group and a control group. 60 patients were enrolled in the test group and 60 participants 

were in the control group. Patients of the test group were 76.7% males and 23.3% females. All 

test group patients were clinical cases of pulmonary tuberculosis; attending  Aboanja Teaching 

Hospital (Khartoum). Their mean age was 44 years. The control group comprised 60 volunteers 

matching with the test group in gender and age incidence. The platelet Poor Plasma (PPP) of all 

participants was prepared from citrated blood by centrifugation at 2000 rpm for15 min at 4°C. 

Fibrinogen level was measured using commercial kits purchased from Siemens Multifibrin 

(Germany). Each participant was interviewed as per a structural questionnaire designed 

especially for this study. Data was analyzed with Statistical Package Social of Science (SPSS), 

version 20. A p - value less than 0.05 was considered significant.                                                                                                 

Results: The study showed that the mean of fibrinogen level detected was highly statistically 

significant in tuberculosis patients, as compared with that of normal control group (3.34±0.38 vs 

2.57±0.43 with p = 0.03).                                                                                                                                          

Conclusion: In this study, pulmonary tuberculosis had led to an increase in plasma fibrinogen 

level which led to a hybercoagulable state that predisposes to thrombosis. 
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Introduction                                                                                                                    
 
 

Tuberculosis (TB) is the ninth leading cause of death worldwide (1.3 million deaths and 10.4 

million new cases in 2016). Despite the widespread availability of effective treatment, the global 

incidence of tuberculosis has declined by just 1.4% per year since 2000, well short of the 4 to 5% 

required to reach the post targets of the World Health Organization1.                                                          

Venous thromboembolism (VTE) can be the presenting features of TB, which occur a few days 

after the diagnosis or late in the course of the disease, including patients on anti-tuberculosis 

treatment. Like other infectious diseases, TB can cause thrombosis by various mechanisms such 

as local invasion, venous compression, or by producing a transitory hypercoagulable state. Other 

studies reported that thrombotic phenomena in patients with pulmonary TB may occur in other 

sites, i.e. hepatic veins and cerebral venous sinuses2.                                                                             

Fibrinogen is an essential coagulation protein produced by the liver (MW340 kDa) and is the 

precursor of fibrin that ultimately defines the strength of clot. Elevated plasma fibrinogen is 

associated with risk of cardiovascular disease and arterial and venous thrombosis. Several studies 

have detected dose effects, with increased risk of death or thrombosis in subjects with the highest 

plasma fibrinogen concentrations3. 
 

Materials and methods                                                                                                          
 

This was a prospective case-control, hospital-based study. It comprised 60 clinically diagnosed 

(positive for acid fast bacilli) as pulmonary tuberculosis patients, with age range from 18-70 

years. Another 60 apparently healthy, disease-free, age-matched control participants were 

enrolled in the study. All participants in both arms of the study were recruited from Aboanja 

Teaching Hospital (Khartoum). Patients with a history of coagulopathy, liver disease, neoplasm, 

inflammatory disorders, and autoimmune diseases were excluded from this study.                                                     

3 ml blood specimens were aseptically collected in tri-sodium citrate containers. The Platelet 

Poor Plasma (PPP) was immediately prepared by centrifugation at 2000 rpm for 15 min at 4°C. 

Fibrinogen level was measured using commercial kits obtained from Siemens Multifibrin 

(Germany). Participants’ demographic data were collected using a structured questionnaire. An 

informed consent was obtained from all participants; whereas medical data were collected from 

patients’ respective medical files.  

Data were analyzed using Statistical Package Social of Science (SPSS) software, version 20, 

IBM -USA. The comparison of the numerical study parameters was carried out using 

independent t- test. p - value less than 0.05 was considered significant. This study was approved 

by the Scientific Research Committee of Al Neelain University (Khartoum). Permission to 

collect the specimens was obtained from Aboanja Teaching Hospital (Khartoum). 

Results  
 

In the present study, the demographic data of the participants revealed show that 76.7% of the 

test group cases were males, and 23.3% were females; while 56% of the cases suffered from 

acute TB, and 47% from chronic TB. The mean age of the test group patients was 32.3 years. 

The test group patients were 35% smokers, 65% non-smokers, 78.3% were under treatment, and    
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21.7% were not under treatment. To compare the plasma fibrinogen levels between the two study 

groups (Table 1), a statistically significant difference, i.e. the test group revealed a much higher 

level of the glycoprotein (p ˂ 0.05).   
 

Table (1): Plasma fibrinogen levels in test group and control group. 

 

Parameter 

 

Groups  
 

No.  
 

Mean ± SD 

 

p - value 

 
 

Plasma fibrinogen levels 
Test group 60 3.34±0.38  

0.03 
Control group 60 2.57±0.43 

 

In Table (2), To determine the changes of the plasma fibrinogen in the test patient group based 

on gender variation, the glycoprotein level was compared between male and female patients. The 

two groups showed no statistically significant difference (p ˃ 0.05).  

 

Table (2): Plasma fibrinogen levels in test patients group according to gender 

Parameter Gender  No.  Mean± SD  p - value 
 

Fibrinogen levels 
Male 46 3.38±0.38 

 

0.14 
Female 14 3.21±0.39 

 

The levels of plasma fibrinogen showed no statistically significant difference between the 

smokers and non-smoker patients (p > 0.05).  

On the other hand, patients under treatment showed significant lower levels of plasma fibrinogen 

when compared with those patients not under treatment (p ˂ 0.05).  
 

Discussion   
 

A number of factors equally contribute to the already aggravated problem of TB in Sudan, 

including the country being underdeveloped with stretched health care system, number of active 

war zones and large number of the population under poverty line, which create a suitable 

environment for the disease TB to thrive and hinder all the efforts to control and manage the 

spread of the disease. The country has a high burden of tuberculosis with an estimated 50,000 

incident cases in 2009, and an estimated prevalence rate of 209 cases per 100,000 of the 

population4 .                                                                                                                                                     

The occurrence of haemostatic changes in patients suffer from severe and acute pulmonary 

infection such as increased procoagulant activity, decreased anticoagulant factors, and 

suppression of fibrinolytic system as well as different thrombotic states, were reported in a 

number of previous studies. Elevated plasma fibrinogen levels have been associated with these 

thrombotic states along with numerous risk factors for thrombotic disease. Fibrinogen are also a 

classical positive acute-phase reactant protein and its elevation plays a key role in elevation of  
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hematological measures of the acute phase response5.                                                                                         

The present study aimed to assess the plasma fibrinogen levels in Sudanese patients with 

pulmonary tuberculosis. This study showed that the plasma fibrinogen levels are significantly 

higher in pulmonary tuberculosis patients compared to healthy control group (mean of fibrinogen 

of the patient 3.34±0.050 control fibrinogen mean = 2.57±0.069 P.value0.03 significant). 

Increased plasma fibrinogen concentrations in pulmonary tuberculosis are well documented. 

Sezer (2001)6 concluded that the hypercoagulable state (decreased AT III, PC and elevated 

plasma fibrinogen levels and increased platelet aggregation appear) is seen in TB patients.                                          

In the same line Turken and his colleagues (2002)7 in Istanbul, in a case control study reported 

that the elevated plasma fibrinogen levels and increased platelet aggregation appear to induce a 

hypercoagulable state seen in pulmonary tuberculosis (PTB).                                                                                 

This study finding goes in concordance with the previous results. Tuberculosis is a disease with a 

wide variety of clinical presentations and recently, the association between inflammation, 

haemostatic changes and a hypercoagulable state has been established. A study performed in 

Benin (2004) by Famodu and his co-workers reported that the plasma fibrinogen levels, in 

pulmonary tuberculosis patients were significantly higher (p ˂ 0.05)8.                                                        

The findings of this study also go in agreement with a study carried out by Awodu and his co-

authors (2007)9 in Nigeria who studied the hemorrhagical parameters in 40 tuberculosis patients 

and found that the plasma fibrinogen was significantly higher in pulmonary tuberculosis patients 

than controls (p = 0.0001).                                                                                                               

On the other hand, the present study findings agree with the findings of Kager and his colleagues 

in Bangladesh (2015)10 who reported that the plasma levels of D-dimer and fibrinogen together  

were increased with impaired anticoagulant mechanisms (decreased antithrombin levels, protein 

C, protein S and C inhibitor).                                                                                                      

Conclusion: In this study, pulmonary tuberculosis had led to an increase in plasma fibrinogen level 

which led to a hybercoagulable state that predisposes to thrombosis. 
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