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            Abstract

            
               
Background and objective: The association of coagulation factors in lymphoid malignancy, angiogenesis and metastasis is of great value. The metastasized
                  lymphoid malignancies that defer surgical operation or radiation can only be managed by Chemotherapeutic agents. Therefore,
                  the aim of this study was to evaluate some coagulation factors changes such as factor VIII and factor VII level in lymphoid malignant patients on chemotherapeutic agents in order to determine
                  their clinical relevance.
               

               Materials and Method: It was a prospective study carried out in tertiary hospital in Benin City, Edo State. Sixty (60) patients, comprising of
                  twenty (20) lymphoid malignant patients on Chemotherapeutic agents, twenty (20) novel lymphoid malignant patients and twenty
                  (20) controls participated in the study. Using aseptic precaution, 4.5mls of venous blood were collected into a plastic tube
                  containing 0.5ml of aqueous tri-sodium citrate and was separated by centrifugation at 4000rpm for 15 minutes to obtain citrated
                  plasma for coagulation factors analysis. One-stage method was used for quantitative measurement of coagulation factor VII
                  and factor VIII. 
               

               Results: The results indicated that there was very significant decrease of coagulation factors (p<0.000) of novel lymphoid malignant
                  patients and lymphoid malignant patients on chemotherapy compared with control. Furthermore, comparing lymphoid malignant
                  patients on chemotherapy with novel lymphoid malignant patients, there were also significant declines (p<0.04, p<0.012 ).
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               Introduction

            It has been observed generally that most of lymphoid malignant patients had been diagnosed with coagulation abnormalities
               that include thrombocytosis, raised levels of fibrinogen, fibrin degradation products (FDPs), factors V, VII, VIII, IX, X
               (1).
            

            Lymphoid malignancies are totality of several malignant conditions from bone marrow cells and the lymphatic system caused
               by genetic alteration in the cell and tissue at the surface area of these organs respectively (2,3). 
            

            The activation of Factor VII (vitamin K-dependent enzyme) leads to the binding of tissue factor which forms Tissue Factor(TF)-VIIa
               complex that in turn activates factors IX and X in the presence of Calcium and phospholipid. The dominant haemostatic mechanism
               in vivo is TF-VIIa pathway (4).  The tissue factor on the surface of the cancer cells binds extravascular FVII which synthesize factor VII thereby leading
               to the progression of the cancer (5). 
            

            TF/FVIIa/FXa complex was found to play a major role in the progression of breast cancer apart from its physiological role
               of sustaining vascular haemostasis (6,7). 
            

            The formation of TF-FVIIa complex on the surface of the cell leads to the malignant physical appearance of cancer that involves
               cell motility, survival, metastasis and formation of new blood cells (8, 9).
            

            There is an assumption that FVII passes through high permeable blood vessel found in the tumour tissue (10). 

            One of the factors that plays major role in coagulation cascade is Factor VIII (FVIII). Activated platelets at the site of
               vascular injury is bound to factor VIII thereby recruiting the factor IXa which is serine protease into a complex that catalyzes
               the proteolytic activation of factor X.  Factor X is proteolytically activated by this membrane-bound complex between factor VIIIa and factor IXa complex which then
               activates thrombin (factor II) (11).
            

            The association of coagulation factors in lymphoid malignancy, angiogenesis and metastasis is of great value. Chemotherapeutic
               agents can only manage the metastasized lymphoid malignancies that defer surgical operation or radiation (12, 13). 
            

            Therefore, the aim of this study was to evaluate some coagulation factors changes such as factor VIII and factor VII level in lymphoid malignant patients on chemotherapy in order to determine their
               clinical relevance.  
            

             
            

         

         
               Materials and Methods

            Study area 
            

             The study population composed the lymphoid malignant patients from 18 years and above. The total population of sixty (60)
               subjects was divided into three groups as follows:
            

            Group1: Twenty (20) lymphoid malignant patients on chemotherapy.

            Group2: Twenty (20) novel lymphoid malignant patients. ,

            Group3: Twenty (20) controls (those without lymphoid malignancy).

            The study was carried out in Benin City, Edo state. 

            
               Ethical approval
               
            

            Ethical clearance was obtained from ministry of health, Edo state ethical committee and oral consent was obtained from the
               patients before their names were inputted into the data collection form.
            

            
               Research protocol:
               
            

            Using aseptic precaution, 4.5mls of venous blood were collected into a plastic tube containing 0.5ml of aqueous tri-sodium
               citrate and was separated at 4000rpm for 15 minutes to obtain citrated plasma for coagulation factor VII and factor VIII analysis
               using One-stage method for quantitative measurement.  
            

            
               Statistical analysis: 
               
            

            The data obtained were analyzed by SPSS software version 16.

            

         

         
               Results

            Table 1 : Demographic and Clinical Characteristic of Lymphoid Malignant Patients
            

            
                  Figure 1
[image: https://typeset-prod-media-server.s3.amazonaws.com/article_uploads/67e169d4-d52c-492f-ba67-58ec951548fe/image/32006fc9-410c-4c82-9f22-f6f8dbf830b4-uimage.png]

            Table 1 shows the median age of all patients was 56 years (range 25-85 years). There were 19 (47.5%) males and 21 (52.5%)
               females in the (1:1) ratio. The lymphoid malignant patients observed were Multiple myeloma 13(32.5%), Hodgkin Lymphoma 12(30%),
               non-hodgkin lymphoma 6(15%) and Chronic Lymphocytic Leukaemia 9(22.5%). 
            

            Table 2 : Comparison of Coagulation Parameters between Novel Lymphoid Malignant Patients and Control (Apparently Healthy Individuals). N=40
            

            
                  Figure 2
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            Table 2 shows the comparison of percentage activities of coagulation factors between novel lymphoid malignant patients and the apparent
               healthy control subject.: Factor VII (p=0.000), Factor VIII (p=0.000). These indicate that the percentage activities of the
               coagulation factors were significant decreased compared with the apparent healthy control subject. 
            

             Table 3: Comparison of Coagulation Parameters between Lymphoid Malignant Patients On Chemotherapy and Control (Apparently
               Healthy Individuals). N=40 
            

            
                  Figure 3
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            Table 3 shows the comparison of percentage activities of coagulation factors between lymphoid malignancy patients on chemotherapy
               and apparent healthy control subject; Factor VII (p=0.000) and Factor VIII (p=0.000) which indicates significant decrease
               percentage activities of coagulation parameters compared with the apparent healthy control subject. 
            

            TABLE 4: Comparison of Coagulation Parameters between Lymphoid Malignancy Patients on Chemotherapy And novel Lymphoid Malignant Patients=40
            

            
                  Figure 4
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            Table 4 shows the comparison of percentage activities of coagulation parameters and platelet count between lymphoid malignant patients
               on chemotherapy and novel lymphoid malignant patients: factor VII (p=0.004), factor VIII (p=0.012). The percentage activities
               of factor VII and factor VIII on Chemotherapy patients increased significantly compared with their activities on non- chemotherapy
               patients.  
            

            

         

         
               Discussion

            The first clinical evidence of malignancy is coagulation disorders (14, 15). The significant decreased of percentage activities
               of Factor VIII in this study as observed in comparison of novel lymphoid malignant patients and lymphoid malignant patients
               on chemotherapy with control may be as a result of an auto antibodies commonly found in acquired Factor VIII deficiency in
               lymphoid malignancies (16, 17).  This is in agreement with previous study carried out in which 10% of patients with Factor
               VIII autoantibodies have a case of malignancy (15). Furthermore, percentage activities of Factor VII also decreased significantly
               confirming that procoagulant factors are expressed in malignant cell in serine-protease cascade leading to formation of thrombin
               (18).  

            The percentage activities of factor VII and factor VIII of lymphoid malignant patients on chemotherapy patients increased
               significantly compared with their activities on novel lymphoid malignant patients. These agreed with previous study that indicates
               that chemotherapy can activate the coagulation system through the release of procoagulant fibrinolytic substances by tumor
               cells, or through endothelial damage or the stimulation of tissue factor production by host cells (19). 
            

             

         

         
               Conclusion

             Our findings show that coagulation disorders are common in lymphoid malignant patients. We also discovered that chemotherapeutic
               agents could had activated the coagulation system through the release of procoagulant fibrinolytic substances by tumor cells,
               or through endothelial damage or the stimulation of tissue factor production by host cells. For effective management of the
               lymphoid malignant patients, there should be a routine screening for all the specific single coagulation factors assay before
               and after chemotherapy administration and anticoagulant therapy should be incorporated in the treatment regime. Prothrombin
               time (PT) and activated partial thromboplastin time (APTT) cannot give specific single coagulation factor defect. 
            

            
               Significance statement: 
               
            

            This study discovered that careful examination of coagulation factors in lymphoid malignancy can assist in a special way of
               discovering a treatment for lymphoid malignant. This study will help researchers to discover the critical area of coagulation
               disorder and lymphoid malignancy that many researchers were not able to explore. Hence, a new idea of association of coagulation
               disorder with lymphoid malignancy may be uncovered. 
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