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Abstract 
Background: The association between pulmonary tuberculosis and a hyper-
coagulable state is well documented. An increased D-dimer level is linked with 
increasing the mortality of pulmonary tuberculosis infection. Objective: The 
current study aimed to the estimation and assessment of the D-dimer levels in 
Sudanese patients with pulmonary tuberculosis. Material and Methods: This 
is a case control study that was conducted during March 2016 at Faculty of 
Medical Laboratory Sciences, Alneelain University, Khartoum, Sudan. A total 
of 70 subjects were included in this study, classified into two groups. The first 
group consists of 40 subjects, among which 30 (75%) were males and 10 (25%) 
were female; their mean age is 32.3 years classified as patients group; of other 
30 normal healthy subjects, 15 (50%) were female and 15 (50%) were males; 
their mean age was 33.1 years in the second group as normal control group. 
The platelet poor plasma was prepared immediately from citrated blood by 
centrifuging at 2000 rpm for 15 minutes. The data were collected by struc-
tured interview and questionnaire, and then analyzed by using a computer 
program statistical package for social sciences (SPSS) version 21. The D-dimer 
levels were measured using immunometric assay (Nyco Card READER II). 
Result: The present study found that the D-dimer levels were statistically sig-
nificantly higher in pulmonary tuberculosis patients compared to the normal 
healthy control groups (Mean ± SD 0.82 ± 0.54 vs. 0.33 ± 0.13 with p value 
0.00). Conclusion: This study showed that Sudanese patient with pulmonary 
tuberculosis has increased the plasma D-dimer level, and this abnormality 
could be prone to Deep Vein Thrombosis (DVT). 
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1. Introduction 

Tuberculosis, MTB, or TB (short for tubercle bacillus), is a widespread infectious 
disease caused by various strains of mycobacterium, usually Mycobacterium tu-
berculosis [1]. Tuberculosis typically attacks the lungs, but can also affect other 
parts of the body. It is spread through the air when people who have an active 
TB infection cough, sneeze, or otherwise transmit respiratory fluids through the 
air [2]. Pulmonary tuberculosis (PTB) is a lower respiratory tract infection that 
is initiated by the deposition of Mycobacterium tuberculosis (MTB) contained in 
aerosol droplets, onto lung alveolar surfaces. The active disease is characterized 
by protracted cough, fatigue, loss of weight and appetite and night sweats. He-
moptysis, secondary infection by fungi and permanent lung damage are few of 
the complications of PT [3]. Tuberculosis is the second-most common cause of 
death from infectious disease (after those due to HIV/AIDS) [4]. The total 
number of tuberculosis cases has been decreasing since 2005, while new cases 
have decreased since 2002 [5]. China has achieved particularly dramatic pro- 
gress, with about an 80% reduction in its TB mortality rate between 1990 and 
2010 [6]. The number of new cases has declined by 17% between 2004-2014 [7]. 
Tuberculosis is more common in developing countries; about 80% of the popu-
lation in many Asian and African countries tests positive in tuberculin tests, 
while only 5% - 10% of the US population tests positive [1]. Thromboembolic 
complications associated with infection by pulmonary tuberculosis have been 
reported in the literature that occurred in 1.5% - 3.4% of TB infection, which is a 
risk factor for Deep Vein Thrombosis (DVT) related to hypercoagulable state 
secondary to inflammatory state [8]. What can be diagnosed by D-dimer test is a 
Fibrin Degradation Product (FDP), a small protein fragment present in the 
blood after a blood clot is degraded by fibrinolysis. It is so named because it 
contains two cross linked D fragments of the fibrin protein [9]. It is postulated 
that association between inflammation and hemostatic changes arising in pul-
monary tuberculosis can result in hypercoagulable state which may predispose 
to DVT. The interaction between mycobacterial products and the monocyte 
macrophage system synthesizes large amounts of TNF-α and interleukin-6, 
which changes the normally non-thrombogenic internal surface of the vessel in-
to a thrombogenic surface that may lead to development of local thrombosis 
[10]. Coagulation system plays an important role in pleural diseases, and to 
make an understanding of pathophysiological mechanisms between coagulation 
and pleural disorders may open possibilities for novel diagnostic and therapeutic 
approaches [6]. Several studies have reported that TPE is associated with en-
hanced local fibrinolytic activity. Thus, D-dimer level, a marker of solid phase 
fibrin dissolution was found to be high in patients with TPE [7] [11]. This study 
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aimed to the estimation and assessment of the plasma D-dimer levels in Suda-
nese patients with pulmonary tuberculosis. 

2. Materials and Methods 

This is analytical descriptive case control conducted in Al-Neelain University 
Faculty of Medical Laboratory Sciences, Khartoum, Sudan and Aboanja teaching 
hospital, Omdurman, Sudan during March 2016. A total of 70 subjects were 
enrolled in this study, designated in two groups, the first consist of 40 subjects, 
30 (75%) were males and 10 (25%) were female; their mean age is 32.3 years as 
patients group known diagnosed by TB; 21 (52.55) were in chronic phase while 
19 (47.55) in acute phase of the disease. Further 30 normal healthy subject 15 
(50%) were female and 15 (50%) were males; their mean age was 33.1 years, des-
ignated as normal control group. This study was approved by Aboanja hospital 
teaching hospital and Al Neelain University ethical committee. The informed 
consent also obtained from all participants before sample were collection. Under 
full aseptic condition veins sample were collected in trisodium citrate container, 
then platelet-poor plasma was prepared (PPP) by centrifugation at 2000 g for 15 
min at 4c.The D-dimer level was measured by immunometric assay (Nyco Card 
READER II)-USA. Patients excluded from this study if they have a history of 
haemostatic abnormalities, malignancy, trauma, patients under anticoagulant 
thereby, alcoholism, and liver disorder or with other inflammation disorders. 
The data was analyzed by using a computer program statistical package for so-
cial sciences (SPSS) version 21. 

T. test were used from comparison between different study groups, the level of 
statistical significance was set at less than 0.05. 

3. Results 

The analysis of this study revealed that the plasma D-dimer levels were statisti-
cally significant higher in pulmonary tuberculosis patients compared to the 
normal healthy control groups (Mean ± SD 0.82 ± 0.54 vs. 0.33 ± 0.13 with p 
value 0.00) (Table 1). 

According to onset of the disease this study showed that the patients in acute 
phase have statistically significant higher D-dimer levels compared with patients 
in chronic pulmonary tuberculosis with p value 0.02 (Table 2). 

Based on the gender this study showed there is no any statistically significant 
difference between the patients male and female (Table 3). 

 
Table 1. Correlation of plasma D-dimer level in patient and normal control group. 

parameter Type Number Mean Std. Deviation P value 

D-dimer 
patients 40 0.82 0.54 

0.00 
Control 30 0.33 0.13 
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Table 2. Correlation of plasma D-dimer levels in patient with TB according to onset of 
the disease. 

parameter Status Number Mean Std. Deviation P value 

D-dimer 
Chronic 21 0.72 0.54 

0.02 
Acute 19 0.91 0.52 

 
Table 3. Correlation of plasma D-dimer levels in patient according their Gender. 

parameter Sex N Mean Std. Deviation P value 

D-dimer 
Male 30 0.76 0.52 

0.23 
Female 10 0.99 0.55 

4. Discussion 

Sudan is a large country with a diverse population and history of civil conflict. 
Poverty levels are high with a gross national income per capita of less than two 
thousand dollars. The country has a high burden of tuberculosis (TB) with an 
estimated 50,000 incident cases during 2009, when the estimated prevalence was 
209 cases per 100,000 of the population [7] [12]. Actually, tuberculosis is a dis-
ease with a wide variety of clinical presentations and recently, the association 
between inflammation, hemostatic changes and a hypercoagulable state has been 
established [13] [14]. Robson et al. suggested that elevated plasma fibrinogen, 
impaired fibrinolysis coupled with decreased levels of antithrombin III and reac-
tive thrombocytosis appeared to favor the development of DVT in pulmonary 
TB [12] [13]. Other researcher also mentioned that pulmonary TB has several 
mechanisms that can induce a hypercoagulable state which may lead to throm-
boembolic complications. Various studies have concluded that the high level of 
plasma fibrinogen, impaired fibrinolysis associated with a decrease in antith-
rombin III, protein C and platelet aggregation appear to induce a hypercoagula-
ble state promoting the development of deep vein thrombosis pulmonary tuber-
culosis [5] [13] [15]. The current study was aimed to measure and assessment 
the plasma D-dimer levels in Sudanese patients with pulmonary tuberculosis. 
The present study showed that the plasma D-dimer levels were statistically sig-
nificant higher in pulmonary tuberculosis patients compared to those normal 
healthy control groups (Mean ± SD 0.82 ± 0.54 vs. 0.33 ± 0.13 with p value 0.00). 
This finding was in agreement with several previous studies, the first is that done 
by Ekrem Cengiz Seyhan, in Turkey who demonstrates in case study 22 patients 
with pulmonary tuberculosis and reported the D-dimer was higher in patient 
group [14]. The second study reported by Chinese authors Y. SHEN, T et al. in 
2013 and concluded that the D-dimer levels was significant high in patient group 
[15]. The third study cited by Indian authors Dheeraj Gupta et al. in 2004 and 
they found that D-dimers were positive in 30% patients [16]. The fourth study is 
similar with our findings that reported by Turkey authors Güliz Ataç et al. [17]. 
The sixth study was done in Bangladesh (2015) by Kager LM et al. who con-
cluded that there is a significant higher in D-dimer in patient than normal con-
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trol [18]. Our finding in the same line with the studies mentioned above .Based 
on the gender the current study showed that there is no statistically significant 
difference between the patients male and female with pulmonary tuberculosis 
and D-dimer levels. The present study found an association between inflamma-
tion and hemostatic changes that can result in an acute phase response and a 
hypercoagulable state. This finding is in agreement with the study done in 2015 
by Kager LM et al. [18]. 

The main limitations in our study are the small sample size, and relatively 
short study period. 

5. Conclusion 

This study has shown that pulmonary tuberculosis leads to the increase of 
D-dimer level in Sudanese patients. This may be contributing to the progress of 
local venous thromboembolism, so these patients should be screened for he-
mostatic defects to avoid Deep Vein Thrombosis (DVT) tendency. 
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