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Abstract                                                                                                                                                  

Background: Leukemia is a progressive malignant disease of the blood. The clinical and 

experimental association between acute leukemia and homeostasis should be studies. Acute 

leukemia is usually an aggressive disease in which malignant transformation occurs in the 

haemopoietic stem cells or early progenitor cells.                                                                                                

Acute leukemia is defined as the presence of over 20% of blast cells in the peripheral blood and 

/or bone marrow.                                                                                                                                       

Objective: To determine prothrombin time (PT), activated partial thromboplastin time (APTT), 

and D-dimer among patients with acute leukemia in Khartoum State (Sudan).                                   

Materials and methods: This was a prospective, analytical, case, control study. 80 patients 

were investigated and divided into two groups: 40 with acute leukemia (test group) attending the 

Radiation Isotopes Center in Khartoum (RICK).                                                                                              

Another 40 healthy participants (control group) were also enrolled in the study. Determination of 

PT, APTT and D-dimer was performed using conventional haematological methods.                                                                                                                                       

Results: The test group contained 33 males (82.5%) and 7 females (17.5%). The age incidence of 

all study populations ranged between 20-30 years.                                                                                                           

The test group was again divided into two subgroups based on the type of leukemia: acute 

lymphocytic leukaemia (ALL) 26 patients (65%), and acute myeloid leukaemia (AML) 14 

patients (35%).                                                                                                                                                      

Among the test group patients the means and standard deviation for the analytes investigated 

were: PT (15.3± 4.5), APTT (64± 28.2), and D-dimer (1075± .95). The p = values were (< 0.01, 

< 0.000, < 0.000 respectively) for PT, APTT and D-dimer.                                                                             

There was a significant correlation between the test group patients and the control group 

participants as regard PT, APTT, and D-dimer values (p = < 0.05).   

Conclusion There was a significant correlation between PT, APTT, and D-dimer levels among 

acute leukemia patients and healthy control group participants. 
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Introduction                                                                                                                              
Acute leukemia is characterized by a rapid increase in the number of immature blood cells. The 

crowding that results from such cells makes the bone marrow unable to produce healthy blood 

cells. Immediate treatment is required in acute leukemia because of the rapid progression and 

accumulation of the malignant cells, which then spills over into the blood stream and spreads to 

other organs of the body.                                                                                                                          

Acute forms of leukemia are the most common forms of leukemia in children. The main types of 

acute leukemia are: acute lymphocytic (lymphoblastic) leukemia (ALL) seen in both children 

and adults, and its incidence peaks between ages 2-5 years. The causation of ALL is multi-

factorial, including exogenous or endogenous exposures and genetic susceptibility. The survival 

rate of pediatric ALL has improved to approximately 90% with risk stratification by biologic 

features of leukemic cells and response to therapy1.                                                                              

ALL arises from hematopoietic precursors of the lymphoid lineage. It is the most common 

leukemia in pediatrics, accounting for up to 80% of leukemia’s in this group and 20% of 

leukemia’s in adults. Acute myeloid leukemia (AML) accounts for approximately 15–20% of all 

childhood leukemia’s, and despite dramatic improvements in treatment outcome, only 

approximately 70% of children with AML were cured.                                                                               

AML results from collaborating genetic aberrations in at least two different classes: type-I 

aberrations, inducing uncontrolled cell proliferation and or survival; and type-II aberrations 

inhibiting cell differentiation. All subtypes of AML probably share abnormalities in common 

pathways that regulate proliferation, differentiation, and cell death2.                                                                                                                            

D-dimer is a biomarker that globally indicates the activation of hemostasis and fibrinolysis. It is 

a degradation product of fibrin, which is produced when cross-linked fibrin is degraded by 

plasmin-induced fibrinolytic activity. As D-dimer, plasma levels are elevated after clot 

formation, the measurement of D-dimer was routinely used in conjunction with clinical 

parameters in the initial assessment of suspected acute venous thromboembolic disease (VTE). 

In various solid tumor patients, including lung, prostate, cervical, and colorectal cancer patients 

D-dimer level was found elevated in the plasma. In patients with colorectal cancer, D-dimer 

level has been shown to correlate with depth of tumor invasion at the time of surgical excision. 

Abnormal coagulation activation promotes endothelial adhesion and metastatic spread, as well as 

tumor cell growth and tumor cell survival3.                                                                                                              

It is widely recognized that the majority of cancer patients present with one or more 

abnormalities of laboratory coagulation tests. The most frequent abnormalities include increased 

levels of fibrinogen, factors V, VIII, IX, X, fibrin degradation products (FDPs), and 

thrombocytosis..The modern hemostasis laboratory performs a large number of distinct tests, 

often using a variety of methodologies.                                                                                                       

All hemostasis laboratories perform routine coagulation tests comprising the prothrombin time 

(PT), the international normalized ratio (INR) and the activated partial thromboplastin time 

(APTT), sometimes supplemented by specific fibrinogen assays, and occasionally thrombin time 

(TT) assays. Most routine test laboratories also perform D-dimer assays.                                                      

These tests are variably performed to investigate hemostasis in patients suspected of having a  
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potential dysfunction in the secondary hemostasis pathway, either congenital like hemophilia) or 

acquired like DIC. This is because PT/INR, APTT, and TT are sensitive to deficiencies or 

defects in various procoagulant factors. Thus, the PT/INR is sensitive to factors (F) I, II, VII, V, 

and X, and the APTT to F I, II, V, VIII, IX, X, XI, and XII4.                                                      

Materials and methods                                                                                                                        

This was a prospective, analytical, case, control study. The study was conducted in the Radiation 

and Isotope Center at Khartoum (RICK), during the period from 2015 to 2017. The study was 

approved by Al Neelain University (Khartoum, Sudan). Permission to collect the specimens was 

taken from authorities of the Radiation and Isotope Center (Khartoum). Informed consent was 

obtained from each patient for the purposes of the current study.                                                                

Data were collected through an interview using a self administered questionnaire. Data were 

entered and analyzed by the Statistical Package for Social Sciences,(SPSS) program, version 21. 

All demographic data of the study population were presented as mean and standard deviation 

(SD) in the text and p value was used for detecting the power of relationship between the 

determinants; and the outcome of 95% confidence interval was calculated. T-test was used for 

comparison. The probability p - value ≤ 0.05 was considered significant. 

Laboratory analysis was performed at the Department of Haematology, Faculty of Medical 

Laboratory Sciences, Al Neelain University. 80 samples were enrolled in this case control study, 

40 patients with acute leukemia with different age ranges were compared with 40 normal adult 

subject (control group). 2.5 ml venous blood specimens were collected in 3.8% trisodium citrate 

tubes, kept on ice until centrifugation at 2000 for 15 min to prepare plate late poor plasma (PPP). 

The supernatant was removed and the plasma samples were immediately frozen and stored at      

- 80°C for subsequent coagulation analysis. The APTT and PT were measured using the 

coagulometer (Sysmex CA 50) which rely on scattered light detection method.                                                           

D-dimer was measured using (i-Chromatm system). This is an immuno-detection method to 

detect dimer-bound with antibody in buffer. The antigen antibody complex is captured by 

antibodies that have been immobilized on the test strip when the sample mixture migrate through 

nitro cellulose matrix the of intensity florescence. Detection of an antibody reflects the auratus of 

the antigen and this is processed by Chroma reader to read the concentrations of D-dimer.  

Depending on a pilot study, the quality control results are saved in the quality control of the 

coagulometer and Chroma System) 

Results      
 

80 patients were investigated and divided into two groups: 40 with acute leukemia (test group), 

and another 40 healthy participants (control group) were also enrolled in the study. In the test 

group there were 33 (82.5%) males and 7 (17.5%) females. The age incidence of all study 

populations ranged between 20-30 years.                                                                                                     

However, the age incidence of the test group patients was 8 patients (20%) less than 20 years 

old, 21 (52.5%) 20-30 years old, 4 patients (10%) 31-40 years old, 6 patients (15%) 41-50 years 

old, and one patient (2.5%) more than 50 years old.                                                                                                              
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The test group was again divided into two subgroups based on the type of leukemia: acute 

lymphocytic leukaemia (ALL) 26 patients (65%), and acute myeloid leukaemia (AML) 14 

patients (35%).                                                                                                                                    

As shown in Table (1), among the test group patients the means and standard deviation (mean 

mini - max  ± SD) for the analytes investigated were: PT (15.3± 4.5), APTT (64± 28.2), and D-

dimer (1075± .95). The p = values were (< 0.01, < 0.000, < 0.000 respectively) for PT, APTT 

and D-dimer. There were higher D-dimer levels among cancer patients (1075± .95) when 

compared with the control group participants.                                                                                                                                                

The study found a significant correlation between the test group patients and the control group 

participants as regard PT, APTT, and D-dimer values (p = < 0.05). There is significant 

correlation between test and control groups in PT, PTT, and D-dimer (p = < 0.05). 

Table (1): Correlation between the test group patients and the control                                                              

group participants as regard PT, APTT, and D-dimer values 

 

Variables 
Test group 

40 patients 

Control group 

40 participants 
p-value 

PT 
15.3 ± 4.5 

(9.8 - 32) 

12.2 ± 1.6 

(10 - 15) 
< 0.01 

APTT 
64 ± 28.2 

(36 - 137) 

30 ± 4.4 

(22 -  36) 
< 0.000 

D-dimer 
1075 ± 0.95 

(250 - 3650) 

101.9 ± 30.4 

(60 - 180) 

< 0.000 

 

  

Discussion   
 

Cancer can confer a prothrombotic or hypercoagulable states through an altered balance between 

the coagulation and fibrinolytic systems. Many studies had been conducted to assess the function 

of the haemostatic system in patients with cancer. In this study we utilized a quantitative 

approach for the determination of D-dimer, APTT, and PT levels. The study included 40 acute 

leukemia patients. Their D-dimer, APTT, and PT levels were measured and compared with 40 

age and gender matched, normal control participants.                                                                                              

The study found higher D-dimer levels among cancer patients (1075± .95) when compared with 

the control group participants (101.9± 30.4). Similar findings with (p = < 0.000) were previously 

reported by Khoury and his co-workers5.                                                                                                     

D-dimer is the major broken fragment of fibrin and it is considered a good biochemical marker 

for thrombogenesis and fibrin turnover. Increased D-dimer level in plasma is an indirect marker 

for hypercoagulation activation and thrombolysis. Elevated plasma D-dimer levels are seen in 

cancer patients because procoagulant factors in various types of cancer lead to constitutive 

activation of the coagulation cascade which results in thrombin generation and fibrin formation. 

D-dimer levels have been found to rise proportionally to the extent and severity of disease in 

patients with various types of malignancy. It had been considered as a measure of disease status  
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in patients with malignant neoplasms6.                                                                                                             

Means of APTT and mean PT were found significantly higher in malignant cases: 64± 28.2 and 

15.3± 4.5 respectively when compared with healthy control group participants. The difference 

was statistically significant (p = < 0.000); and directly associated with D-dimer levels. This 

finding is in agreement with Mohammed and his co-authors (2013) who reported (D-dimer 45%, 

n =18, PT 27.5%, n =11, APTT 25%, n =10). This finding is most probably explained by the 

competition of FDP for fibrinogen binding sites of thrombin, thus slowing down clot formation 

by preventing the conversion of fibrinogen to fibrin leading to prolonged plasma clotting time.  

Conclusion: There was a significant correlation between PT, APTT, and D-dimer levels among 

acute leukemia patients and healthy control group participants.                                                        
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