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ABSTRACT

[bookmark: _Hlk175395894]The aim and objective of this study is to investigate and determine whether there is significant correlation between D-dimer with liver function test abnormalities in patient with HBV and HCV patients. In this study to find out the correlation between D-dimer and liver function tests of patients with hepatitis C and B, there was a total of 400 patient’s data out of which 330 patients were HCV positive (cut off value >1) belonged to group A while only 70 patients fall in group B which has HBV positive. This study was carried out in the clinical laboratory at Aziz Bhatti Shaheed Hospital in Gujrat for 6 Months. Screening of HCV and HBSAG test was performed on the patients using the CLIA (Chemiluminescent Immunoassay) technique to confirm the diagnosis of hepatitis b and c were set at (cutoff value >1) in study population. D-Dimer was performed using chromatographic immunofluorescence Assay. Liver function tests, including measurement of bilirubin, SGPT, SGOT, ALP, Albumin were performed through spectrophotometry Techniques. The data was analysed by using SPSS software 29.0.2 (IBM, Corp, Armonk, NY, USA). To access the normality of data Shapiro-wilk test was applied and to investigate the association between gender and the existence of Hepatitis B (HBV) and Hepatitis C (HCV), a Spearman correlation analysis was performed. The Mann-Whitney U test was used to assess the significant difference between two groups (HBV and HCV). The multiple regression analysis test was performed to analyze the correlation between LFT’s parameters and D-dimer. Results suggests that there is significant positive correlation (p<0.05) between elevated D -Dimer and liver function tests. The results of the multiple regression analysis showed a moderately positive correlation between the parameters of the liver function test and D-dimer levels, with a multiple correlation value of 0.462. With a coefficient of determination of 0.214, the model that includes bilirubin, SGPT, SGOT, ALP, and albumin may account for 21.4% of the variation in D-dimer levels. The multiple regression analysis indicated a multiple correlation coefficient R of 0.645, suggesting a moderate to strong positive relationship between D-dimer levels and liver function test parameters. The coefficient of determination R2 was 0.416, meaning that 41.6% of the variance in D-dimer levels can be explained by the model, which includes Bilirubin, SGPT, SGOT, ALP, and Albumin.in conclusion This study identified correlation, between D dimer levels and abnormal liver function tests, specifically ALT and AST, ALP, albumin, bilirubin in individuals diagnosed with Hepatitis C and B. The results indicate that D dimer might serve as an indicator for identification and tracking of liver issues. This study offers perspectives on the relationship, between blood clotting and liver well being setting the stage for practical uses in treating liver disorders. More research is necessary to confirm these findings and explore their significance.
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CHAPTER 1
INTRODUCTION 
[bookmark: _Hlk176457595]The liver has a significant function, in maintaining blood clotting. The cells in the liver, known as hepatocytes produce most of the proteins involved in clotting regulation. When the liver is not functioning properly it can disturb this process. Affect the balance of blood clotting. Individuals with liver disease have a balance in their blood clotting system compared to healthy individuals putting them at a higher risk, for both bleeding and blood clots, Previous study shows that, there is significant association between coagulation profile with liver disease [1,2]. Blood clotting plays a role, in preventing bleeding with in body. This process involves coagulation factors with many of them being produced in the liver. Cirrhosis signifies the stage of liver disease and causes disruptions in the liver’s ability to synthesize and metabolize leading to potential coagulation abnormalities. The body’s ability to control blood clotting relies on a balance between promoting and inhibiting clot formation [3,4]. The Hepatitis B virus and Hepatitis C virus are concerns for global health worldwide. HBVs affect an estimated 257 million individuals while HCVs are prevalent in approximately 3% of the population and can be as high as 40%, particularly among the elderly in certain regions. These viruses can lead to liver issues such as cirrhosis and hepatocellular carcinoma (liver cancer) with chronic HCV specifically being the primary cause of long term viral liver conditions, in the United States in 2024 [5].
The impact of Hepatitis B virus (HBVs) and Hepatitis C virus (HCVs) infections poses a concern for global health challenges across the world with millions grappling with this issue each day. It is estimated that around 296 million individuals are currently dealing with HBVs while HCVs have afflicted over 58 million people. Moreover, HCVs lead to 290,000 deaths yearly mainly due to transmission through unsafe healthcare practices and injection drug use. These infections are particularly widespread in low-income and middle income countries where access, to healthcare services and screening procedures are inadequate [6]. Hepatitis B and C infections pose a health burden in Pakistan with Hepatitis B causing, around 563,000 deaths each year and Hepatitis C is affecting approximately 9.8 million individuals making Pakistan the second highest country globally in terms of chronic HCV infection in 2023 [7]. HBV and HCV are the factors, for Chronic Liver Disease. Individuals who are infected with both HBV and HCV do not face a likelihood of developing cirrhosis or progressing to hepatocellular carcinoma (HCC) compared to those who are infected with one of the viruses [8]. 257 million individuals are grappling with hepatitis B worldwide while around 71 million are dealing with hepatitis C. Pakistan ranks as the most affected country by hepatitis C [9]. Both Hepatitis B and C viruses pose a threat to liver health and can lead to chronic liver disease (CLDs). Proper control and prevention of the spread of these viruses play a role in lessening the impact of CLDs and decreasing hospitalizations related to them. It is not unusual for individuals to be infected with both HBV and HCV simultaneously, those with coinfections did not show a risk of developing cirrhosis or liver cancer compared to those, with single infections [10]. Chronic infections, like hepatitis B and hepatitis C pose a threat to liver health potentially leading to cirrhosis. The ongoing inflammation caused by these viruses can result in the formation of fibrosis a stage of liver scarring. Without treatment this fibrosis may advance to cirrhosis, marked by scarring and nodules within the liver tissue. Hence detection and effective management of viral hepatitis infections are essential in preventing the development of severe liver conditions, like cirrhosis [11]. Patients who have both hepatitis B and hepatitis C infections may suffer from serious liver damage compared to those who have only one of these viruses. Co infection could lead to increased fibrosis scores and higher levels of activity index (HAI).  The interaction between HBV and HCV in cases of coinfection tends to result in a form of chronic liver disease. The severity of liver damage seen in coinfection situations might suggest a risk of liver complications over time underscoring the need, for close monitoring and care for these patients [12].
Liver function tests (LFTs) are used to evaluate liver health and diagnose liver diseases. These tests assess aspects of liver function such, as alanine aminotransferase (ALT) aspartate aminotransferase (AST) alkaline phosphatase (ALP) prothrombin time (PT) serum albumin, bilirubin, gamma glutamyl transferase (GGT) bile acids and lactate dehydrogenase [13]. Liver disease is often detected in patients when they already have cirrhosis or acute decompensation. Typically, clinicians use liver function tests (LFTs) to screen for liver disease and see if there is any relationship, between LFTs and stages of fibrosis. A study showed high level of AST in 3rd  and 4th  stage of fibrosis [14]. Liver function tests (LFTs) play a pivotal role in managing liver cirrhosis in individuals with hepatitis B and C by assessing liver function levels to monitor the progression of the disease and inform treatment decisions effectively. Liver function tests evaluate liver damage and identity complications, like hepatic encephalopathy and variceal bleeding. Consistent monitoring allows healthcare professionals to observe any alterations over time accurately and anticipate developments that may warrant antiviral treatment or liver transplant surgery [15]. Liver function Markers such, as AST, ALT, ALP, total protein levels and Bilirubin are used to evaluate liver damage. 12 (14.5%) males testing positive for hepatitis B and C was higher than that of 10 (17.2%) females. However, no significant correlation was found between gender and liver function markers. It can be concluded that AST and ALT continue to be reliable markers of liver function [16]. Liver function tests (LFTs) play a role, in keeping track of liver health as they can detect liver damage or diseases on. By measuring the levels of enzymes and proteins in the blood LFTs offer insights into how the liver's working. For individuals with hepatitis LFTs are crucial for assessing treatment effectiveness and overseeing disease progression. Anomalies in LFT outcomes may signal complications, like cirrhosis or liver cancer necessitating medical intervention [17].
D dimer serves, as an indicator of the breakdown of blood clots showing the body’s fibrinolysis process. In cases of COVID 19, levels of D dimer have been linked to increased disease severity and potential complications [18]. D dimer is formed when cross linked fibrin is broken down by plasmin serving as an indicator, for blood clotting and clot dissolution. It is frequently used in the medical practices to exclude thromboembolism and detect disseminated intravascular coagulation [19]. Plasma D dimer levels are strongly correlated with liver cirrhosis (LC) and various degrees of liver dysfunction. These levels can be used as an indicator to predict the severity of liver dysfunction and the potential complications linked to LC. Consequently, measuring D dimer levels could be beneficial, in determining the prognosis and diagnosing complications related to LC [20]. D-dimer is a fibrin degradation product used as a clinical marker for thrombotic disorders like deep vein thrombosis and pulmonary embolism, with elevated levels indicating ongoing clot activity. In liver disease, particularly chronic conditions and cirrhosis, D-dimer levels rise due to increased fibrinolysis and coagulopathy from impaired liver function. Research shows it has good diagnostic accuracy for predicting cirrhosis and assessing bleeding risks, highlighting its importance in comprehensive coagulation assessments for effective clinical management [21]. 
There is still a need for comprehensive research on the specific correlation between D dimer levels and distinct abnormalities in liver function tests. This research aims to investigate the correlation of D-Dimer with liver function tests in Hepatitis B and C patients and to Investigate whether there is an association, between D-dimer levels and abnormalities in liver function tests, among individuals diagnosed with Hepatitis B and C.  If we find a correlation of D dimer level may have the potential to serve as a predictive marker, for identifying liver function abnormalities in patients, with Hepatitis B and C. Such findings could facilitate early detection of liver complications enabling quick intervention and potentially enhancing patient outcomes. By understanding those relationships, it has the potential to provide insights, for the creation of treatment plans and monitoring approaches ultimately resulting in patient care and making a significant impact on patient health and also contributing in further research in this area.












AIM AND OBJECTIVES

[bookmark: _Hlk174140150]The aim and objective of this study is to investigate and determine whether there is significant correlation between D-dimer with liver function test abnormalities in patient with HBV and HCV patients.

















CHAPTER 2
Literature Review

	Hepatitis is a liver infection that's a global health concern resulting from various viruses. Hepatitis B and C are liver infections caused by HBV and HCV transmitted through contact contaminated blood products and shared needles. There seemed to be cases of HCV compared to HBV because of differences, in geographical distribution [22]. Hepatitis B virus (HBV) and hepatitis C virus (HCV) infections remain health concerns. Although both viruses target the liver their courses differ significantly. It is estimated that, over 250 million individuals carry HBV worldwide with 600,000 succumbing to liver diseases associated with HBV each year. Hepatitis B and hepatitis C virus infections are prevalent, among patients undergoing haemodialysis [23]. The World Health Organization (WHO) acknowledges hepatitis as a public health issue affecting, around 325 million individuals globally with chronic hepatitis B or C infections. Hepatitis B and C in particular impose a strain on healthcare systems worldwide resulting in illness and death. It is crucial to focus on prevention, early detection and treatment of hepatitis to lessen the burden on individuals and communities, across the worldwide [24]. Viral hepatitis is a group of infections that impact the liver and are caused by five viruses; hepatitis A virus (HAV) hepatitis B virus (HBV) hepatitis C virus (HCV) hepatitis D virus (HDV) and hepatitis E virus (HEV). Hepatitis A and E typically manifest as term self limiting illnesses that do not progress to conditions; sometimes they can lead to a severe form of the disease known as acute liver failure, which may result in death. On the hand HBV and HCV infections can develop into long term conditions that often show no symptoms for many years. Acute cases of hepatitis B occur in 0.1–0.6% of cases; there have also been occurrences, among infants infected at birth. Individuals, with hepatitis B and C can transmit the infection to others [25,26].
 Chronic infections of hepatitis B and C have an impact, on the health of the liver causing inflammation, fibrosis, cirrhosis and an increased risk of liver cancer. These viruses are factors contributing to liver related illnesses and deaths worldwide. The progression of these infections varies from person to person and can lead to liver damage if not treated over time. Tests assessing liver function like ALT, AST, bilirubin and prothrombin time are vital in monitoring disease progression evaluating liver damage and guiding treatment decisions in settings. Healthcare professionals use these tests to assess liver function, disease severity and the effectiveness of treatments for patients with hepatitis B and C. Understanding how these viruses affect liver health and the role of liver function tests is crucial, for providing care tracking disease progression effectively and optimizing treatment outcomes for individuals impacted by these persistent infections [27,28]. Hepatitis B Virus (HBV) Infection, Non-Fatty Liver Disease (NAFLD) and Hepatitis C Virus (HCV) Co infection all pose a significant risk of liver related mortality. Research indicates that individuals, with HBV infection face a higher likelihood of succumbing to liver related issues than those without HBV. Moreover, individuals with NAFLD and HBV/HCV co infection are at a risk of developing liver cirrhosis and hepatocellular carcinoma ultimately leading to increased liver related mortality. Additionally, the peril of liver related mortality is amplified in individuals, with both HBV and HCV coinfections compared to those who're mono infected [29].   
Hepatocellular carcinoma (HCC) is a type of cancer that occurs globally. The main factor that increases the risk of HCC is hepatitis, which can eventually lead to cirrhosis. Both hepatitis B and C are closely associated with the development of HCC when cirrhosis is present. Epidemiological evidence shows associations between these infections and HCC. While cirrhosis is the pathway, to HCC there may also be carcinogenic effects caused by the viruses themselves, particularly in the case of hepatitis B [30]. The presence of viral markers and the co infection of HBV and HCV have implications, for patients, with chronic liver disease (CLD) especially given the rising number of hepatitis cases. Both HBV and HCV are known causes of CLD. It is worth noting that patients who have both HBV and HCV infections do not face a risk of developing cirrhosis or progressing to carcinoma (HCC) compared to those who are infected with one virus [8]. The occurrence of chronic liver ailment (CLD) is increasing and major factors contributing to this are infections, like hepatitis B and hepatitis C. Healthcare workers can contract these viruses through accidental needlestick injuries, which can eventually lead to liver cirrhosis and cancer. Furthermore, chronic liver disease can cause issues with liver function, such as problems, with blood clotting and the way drugs commonly used in dentistry are metabolized [31]. HBV and HCV infections are characterised by multifactorial pathogenesis mechanisms comprised by viral characteristics, host immune response and environmental factors that cause liver changes and disease progression. It is essential to grasp these processes to create treatment plans and preventive actions, for combating these illnesses [32].
 Hepatitis B virus (HBV) is a virus that targets the liver infecting, around 296 million people worldwide. It can result in liver conditions such as hepatitis, cirrhosis and hepatocellular carcinoma (HCC). HBV is a DNA virus that reproduces using transcription and engages with host cells through specific molecular pathways. The factors that contribute to HBV related cancer development and disease progression including both viral aspects are explored. The importance of host responses in the persistence of HBV and its impact, on liver health is highlighted [33].
The development of Hepatitis C infection involves an interplay, between the virus and genetic traits of the host. Variations in genes like IL28B Vitamin D receptor (VDR) Bile Salt Export Pump (ABCB11) and Patatin like Phospholipase 3 (PNPLA3) have been recognized as factors affecting how Hepatitis C patients respond to treatment experience fibrosis advancement and encounter complications. These genetic elements impact responses, liver inflammation, bile acid processing and fat accumulation ultimately influencing the progression of the illness. Recognizing the significance of host variations in Hepatitis C development is essential, for tailoring treatment strategies that take into account genetic profiles to enhance therapeutic results and deter disease advancement [34].
	iLFT helps to detect liver disease by using a system based on algorithms that automates lab tests and gives feedback on abnormal liver function test results. By incorporating Minimum Diagnostic Criteria (MDC) to categorize patients, including the Enhanced Liver Fibrosis (ELF) score, for assessment of fibrosis adapting to changing needs through automated processes and considering information iLFT provides a holistic approach to diagnosing chronic liver disease. This smart laboratory method improves the efficiency and accuracy of identifying liver issues leading to outcomes and more streamlined diagnostic procedures, in healthcare settings [35].  Liver function tests, also known as LFTs are a set of blood tests that evaluate the livers health and performance by measuring enzymes (ALT, AST, ALP, GGT) bilirubin and proteins produced or processed by the liver. Increased levels of these substances may indicate liver damage, inflammation or specific liver conditions. When interpreting LFT results it is important to analyse patterns while taking into account the patient’s history and previous test findings. Although LFTs are useful for screening liver diseases they should be used in conjunction, with tests and clinical assessments to confirm diagnoses and determine appropriate treatment strategies accurately [36]. 
Liver function tests play a role, in the diagnosis and monitoring of liver diseases by providing insights into the health and functioning of the liver. These tests, which include indicators such as ALT, AST, ALP, GGT, bilirubin, albumin and prothrombin time assist healthcare providers in identifying liver damage evaluating the severity of diseases tracking treatment progress detecting drug related liver issues and screening for liver conditions in individuals without symptoms. By examining the results of these tests medical professionals can make informed decisions about patient care customize treatment strategies and intervene promptly to enhance outcomes and quality of life for those, with liver ailments [37]. Liver function tests play a role, in the diagnosis and monitoring of liver conditions such as cirrhosis. They help evaluate liver damage, synthetic function and cholestasis. These tests offer insights into the livers health assisting in understanding the severity and progression of diseases. Quantitative assessments like indocyanine clearance and methacetin breath tests provide information about liver function dynamics aiding in the detection of any dysfunction. Imaging methods like elastography and MRI scans are also instrumental in providing an evaluation of liver health including factors, like functional volume and portal hypertension. liver function tests serve as tools for healthcare professionals to effectively diagnose, monitor and treat liver diseases while guiding treatment strategies efficiently [38]. Liver function tests (LFTs) play a role, in the diagnosis and monitoring of liver conditions. When used for diagnostics LFTs assess the health of the liver by measuring enzymes, proteins and substances in the blood. Elevated levels of ALT and AST indicate liver damage, which can help identify diseases such as hepatitis and cirrhosis. Abnormal bilirubin levels are a sign of liver dysfunction. In terms of monitoring LFTs track disease progression and treatment response by analysing changes in enzyme levels over time. They are instrumental in detecting complications like fibrosis and cirrhosis which guide healthcare providers in making treatment decisions for patient outcomes. LFTs are essential for detection ongoing monitoring and treatment guidance, for liver conditions [14].
 Liver function tests (LFTs) are tools, for screening liver health without the need for procedures. They help identify liver issues such as viral hepatitis, cholestatic disorders and chronic liver disease. LFTs are crucial for determining the severity of liver diseases like biliary cirrhosis and predicting their outcomes. They also play a role in tracking the progress of liver conditions and assessing how well treatments work in cases of autoimmune hepatitis. By analysing markers, in LFTs doctors can accurately diagnose liver problems monitor disease development and evaluate the effectiveness of treatments [39]. Hepatitis B virus (HBV) affects the liver by replicating and provoking a response resulting in inflammation and harm to liver cells. This immune driven damage prompts the release of inflammatory molecules exacerbating liver inflammation and encouraging the development of fibrosis which can advance to cirrhosis. Individuals, with long term HBV infection may undergo worsening episodes that could lead to liver failure particularly in those with pre-existing liver issues. The combination of inflammation, fibrosis and sudden injuries can result in acute on chronic liver failure (ACLF) significantly elevating the chances of mortality and dysfunction in organs, outside the liver [40]. Hepatitis C virus (HCV) affects the liver by staying in the body and avoiding the system causing long term inflammation that harms liver cells and triggers cell death. This continuous harm leads to fibrosis, which may advance to cirrhosis and greatly impact liver function. Although HCV typically doesn't directly cause liver failure it can exacerbate liver damage, in people with existing liver issues or during sudden injuries heightening the chances of liver harm and failure [41]. The Hepatitis C virus (HCV) and hepatitis B virus (HBV) cause stress, in the liver by disrupting function leading to an increase in reactive oxygen species (ROS) production. Additionally, they trigger the unfolded protein response (UPR) further raising ROS levels. HCV activates sources of ROS like NADPH oxidases and CYP2E1 while both viruses impact the expression of antioxidant enzymes reducing the liver’s ability to combat ROS. This oxidative stress stimulates the release of cytokines promoting liver inflammation and creating an environment, for liver damage and cancer development [42]. 
Hepatitis B (HBV) and Hepatitis C (HCV) viruses have an impact, on liver function tests (LFTs) which play a role in assessing liver health. A study revealed levels of total bilirubin serum glutamic pyruvic transaminase (SGPT) and serum glutamic oxaloacetic transaminase (SGOT) in individuals with HBV and HCV infections indicating impaired liver function. Specifically, the average total bilirubin levels were 3.50 ± 5.78 for HBV and 3.32 ± 13.76 for HCV while SGPT levels were 155.07 ± 192 for HBV and 103.71 ± 178.58 for HCV. Moreover, alkaline phosphatase (ALP) and total protein levels were also elevated in patients with HBV infection. These results emphasize that HBV predominantly causes liver dysfunction compared to HCV emphasizing the importance of LFT screening in individuals, with hepatitis [43]. HBV/HCV coinfection has an impact, on liver health compared to having one infection leading to more serious liver damage higher chances of developing cirrhosis and an increased risk of liver cancer. Chronic inflammation caused by Hepatitis B (HBV) and C (HCV) can have effects, on liver function by damaging liver cells and disrupting metabolic processes. This ongoing inflammation can progress over time to fibrosis and eventually cirrhosis, which involves scarring that impairs liver function and may lead to liver failure. Both HBV and HCV infections greatly affect liver health resulting in metabolic issues and an elevated risk of life threatening conditions [44]. 
Hepatitis B (HBV) and Hepatitis C (HCV) can lead to liver issues and serious complications, including inflammation that could develop into long term liver problems, like cirrhosis, where healthy liver tissue is replaced by scar tissue. This scarring affects the liver’s function. Increases the chances of developing carcinoma (HCC) especially in individuals with cirrhosis. Both infections can also result in levels of liver enzymes and problems affecting organs outside the liver. The risk of co infections such as with HIV adds complexity to the situation emphasizing the importance of detecting these conditions on and managing them effectively to prevent severe damage, to the liver and associated health challenges [45]. Hepatitis B (HBV) and Hepatitis C (HCV) can have an impact, on the liver by affecting its function potentially leading to damage and failure. When these viruses infect liver cells, they trigger inflammation as the body’s immune system responds, which can cause cell death and disrupt liver processes such as detoxification and protein production. Persistent infections can cause inflammation and scarring which may progress to cirrhosis, severely compromising liver function. If both viruses are present in the body simultaneously it can exacerbate liver damage. Raise the risk of complications, like liver failure. In the end the combined effects of long term inflammation scarring and cirrhosis may result in the livers inability to perform its functions effectively posing threats to life [12]. Liver function tests (LFTs) play a role, in diagnosing liver conditions distinguishing between liver disorders monitoring liver damage levels and evaluating responses to treatment. LFTs consist of components such as transaminases (AST and ALT) that indicate liver cell death, alkaline phosphatase (Alk Phos) and gamma glutamyl transferase (γGT) which reflect tree function and bilirubin levels that can suggest problems, with bilirubin processing or liver function. Furthermore assessing albumin and coagulation factors helps evaluate the livers ability to synthesize proteins, where low albumin levels and prolonged prothrombin time may indicate liver issues [46]. Liver function tests, also known as LFTs are a set of blood tests that assess the health of the liver, by examining enzymes, proteins and substances. They include aminotransferases (ALT and AST) to check for liver cell damage, alkaline phosphatase (ALP) to evaluate bile duct function bilirubin to indicate liver issues or bile blockages albumin for assessing function prothrombin time (PT) or international normalized ratio (INR) for clotting factor production and gamma glutamyl transferase (GGT) to detect liver disease and alcohol consumption. While these tests play a role, in diagnosing and monitoring liver conditions their results should be considered alongside observations and other diagnostic procedures [47]. 
Liver function tests (LFTs) play a role, in keeping track of the progression of liver disease in hepatitis patients by examining liver function and damage. Important indicators such as alanine aminotransferase (ALT) and aspartate aminotransferase (AST) reveal signs of liver cell injury while alkaline phosphatase (ALP) and gamma glutamyl transferase (GGT) help assess issues related to bile flow. Serum albumin and prothrombin time (PT) provide insights into the livers ability to produce proteins with decreases indicating deteriorating conditions. Bilirubin levels, conjugated bilirubin indicate liver malfunction and the potential onset of jaundice. Regular monitoring of these factors assists in monitoring liver health gauging response, to treatment and detecting complications on for better care management [13].
	D dimer is a substance that forms during blood clotting, clot dissolution, and tissue healing. It naturally occurs in plasma as a result of fibrin formation and breakdown. This substance plays a role, in balancing blood clotting. It is essential for diagnosing and treating conditions like venous thromboembolism (VTE) pulmonary, embolism (PE) deep vein thrombosis (DVT) and disseminated intravascular coagulation (DIC). Recent research has emphasized its significance in cases of COVID-19. When D dimer levels are elevated, it indicates an increased breakdown of fibrin which can be a sign of health issues including blood clot formation making it an important prognostic indicator, beyond thrombosis [48]. D dimer is a byproduct of fibrinolysis that can be detected in the bloodstream. Its levels tend to vary among patients, with cancer with values observed in those who have reached stages of the disease. However, it's worth noting that the elevation of D dimer in cancer patients makes it less reliable for excluding VTE (thromboembolism) in these individuals. Despite this limitation quantifying this straightforward fibrinolysis product has proven valuable in applications and ongoing research is likely to uncover even more uses, for this test across different medical scenarios [49]. D dimer is formed at the point when cross connected fibrin is separated by plasmin making it a useful biomarker, for detecting activated coagulation and fibrinolysis. The measurement of D dimer is commonly employed to rule out thromboembolism and diagnose disseminated coagulation. It has been extensively validated as a haemostasis test, for diagnosing thromboembolism. Disseminated intravascular coagulation [19]. 
In hepatitis patients, D dimer is used to indicate changes in blood clotting and breakdown activity reflecting the effects of liver dysfunction. When D dimer levels are high it suggests breakdown of fibrin, which's common in liver disease. However, these elevated levels are not as specific as those seen in conditions like vein thrombosis (DVT) or pulmonary embolism (PE) due to influences, from inflammation and liver related issues. Monitoring D dimer levels helps doctors evaluate the severity of liver disease and the risk of blood clots, which can guide decisions on patient care especially when considering clotting events. Interpreting these levels requires looking at the picture, including liver function and other tests related to blood clotting [50]. D dimer is a substance produced from the breakdown of fibrin, in the body signalling the activation of blood clotting and clot dissolution processes. This process starts with the conversion of fibrinogen into fibrin by thrombin followed by cross linking and breakdown by plasmin leading to the release of D dimer fragments. The role of D dimer as a marker for blood clotting activation is crucial in practice, for excluding venous thromboembolism (VTE) and evaluating the risk of VTE recurrence [51]. 
D dimer is a substance formed during the breakdown of fibrin playing a role, in showing the balance between blood clotting and clot dissolution. Higher D dimer levels often indicate increased formation and breakdown of clots in conditions like liver cirrhosis, where excessive clot dissolution may suggest disseminated intravascular coagulation. This complexity can impact outcomes potentially leading to the development of vein thrombosis. While D dimer serves as a tool, for diagnosis its levels can be influenced by the severity of liver dysfunction necessitating assessment when evaluating blood clotting status in cirrhotic individuals [52]. The study findings showed that individuals diagnosed with carcinoma (HCC) and portal vein thrombosis (PVT) had notably elevated D dimer levels, which were linked to clinical results. Patients, with HCC and PVT had D dimer levels compared to those without PVT or healthy controls. This points to a connection with clinical indicators such as cirrhosis, larger tumor sizes, vascular invasion, extrahepatic spread and higher CLIP scores. These results indicate that D dimer can be an indicator for assessing fibrin turnover and coagulation activity in diagnosing and predicting outcomes, for HCC patients with PVT reflecting liver function impairment levels well [53]. High levels of D Dimer, in patients with cirrhosis are closely linked to the likelihood of developing syndrome (HRS) underscoring its significance as a risk factor and an indicator for this serious kidney complication. The effectiveness of D Dimer as a predictor is supported by an area under the ROC curve. Furthermore, increased D Dimer levels are also associated with results in these individuals underscoring its importance for prognosis. Regular monitoring of D Dimer levels is crucial for identification of patients, at risk of HRS enabling timely interventions that could potentially enhance their prognosis and overall, well being [54].
 	D dimer is a biomarker, in cancer treatment for predicting outcomes in patients with hepatocellular carcinoma (HCC) who are getting liver transplants. High levels of D dimer are linked to tumor free survival rates. Monitoring D dimer levels can help track disease progression and treatment effectiveness as rising levels may indicate tumor growth. By incorporating D dimer data into model’s doctors can better assess risks, tailor treatment plans. Closely monitor high risk patients. Moreover, D dimer plays a role in guiding decisions on treatments ultimately improving patient care and outcomes, in oncology [55]. D dimer levels have been identified as prognostic marker for predicting outcomes in patients, with colorectal liver metastasis (CRLM). Higher levels of D dimer are associated with recurrence survival (RFS) and cancer specific survival (CSS) suggesting that it could be a more straightforward option compared to traditional markers like carcinoembryonic antigen (CEA). This could lead to categorization of patients and personalized treatment. However, the exact reasons behind the link between D dimer levels and tumor progression well as increased blood clotting are not completely clear. This highlights the importance of investigations into these connections and the potential, for targeting blood clotting pathways in cancer therapy [56].
 Elevated levels of fibrinogen and D dimer have been found to increase in stages of carcinoma indicating their significance, as prognostic biomarkers for this type of cancer. Higher initial levels of these markers are linked to tumor characteristics and lower survival rates suggesting their potential importance in determining treatment strategies. The rise in these markers is associated with the state seen in cancer patients influenced by inflammation and tumor activity. Integrating assessments of fibrinogen and D dimer into practice may enhance patient care and outcomes for individuals with hepatocellular carcinoma underscoring the value of these simple laboratory tests, in oncology [57]. The Association Between Circulating D Dimer Levels and tumor Size, in Hepatocellular Carcinoma Associated with Chronic Hepatitis C" indicates that higher levels of circulating D dimer are associated with tumor grades in patients with hepatocellular carcinoma linked to chronic hepatitis C. Specifically the study found that D dimer levels were elevated in patients with HCC grades 2 and 3 compared to grade 1 showing statistical significance at p=0.001. A D dimer cutoff of ≥300 ng/ml was identified as a predictor for determining HCC grades beyond the Milan criteria with a value of 77.1% and a negative predictive value of 73.3%. These results suggest that measuring circulating D dimer levels could be a way to assess tumor burden potentially guiding treatment decisions for individuals, with carcinoma [58]. 
D dimer levels, in individuals diagnosed with liver cirrhosis demonstrated a correlation with both the Child Pugh and MELD scores. The research also discovered that increased D dimer levels were associated with the severity of liver dysfunction. Moreover, elevated D dimer levels were found to be indicative of a risk of mortality while hospitalized due, to liver cirrhosis [59]. The measurement of D dimer, in the bloodstream holds significance in predicting the outcomes for individuals suffering from hepatitis B related acute on liver failure (HBV ACLF). Upon comparing patients with ACLF and non ACLF it was noticed that those, with ACLF exhibited elevated levels of D dimer. This heightened D dimer level can serve as an indicator to assess prognosis within 28 days and 90 days [60]. Coagulation and fibrinolysis processes are commonly observed in liver diseases. The levels of plasma D Dimer were found to rise as the liver disease became more severe. Additionally, there was a rise, in PT and INR values along with a decrease in fibrinogen levels across the three groups. Besides coagulation defects heightened fibrinolytic activity could be one of the factors contributing to the tendency for bleeding in liver disease. Therefore, D Dimer can be considered a parameter, for evaluating the status of chronic liver disease. It should be used alongside coagulation parameters to evaluate the likelihood of haemorrhage in these patients [61]. 
The concentration of plasma D dimer, in those patients with cirrhosis of the liver both with and without ascites was examined to assess the effect of ascites depletion on circulating D dimer levels. There was an increase in D dimer levels among patients experiencing complications from ascites compared to healthy individuals. However, patients with liver cirrhosis but no evidence of ascites had D dimer levels. After the resolution of ascites in all patients there was a reduction in D dimer levels. The presence of ascites in individuals with liver cirrhosis is linked to heightened activity in the bloodstream. An aggressive approach to resolving ascites has a significant impact, on reducing fibrinolytic activity compared to abdominal paracentesis alone [62]. The assessment of blood clotting function, in patients with both liver failure and sepsis is an aspect of care. It involves examining factors, such as plasma fibrinogen (FIB) factor II, factor VII, factor V, factor IV, antithrombin III (ATIII) platelet count (PLT) mean platelet volume (MPV) D dimer, prothrombin activity (PTA) and fibrin degradation product (FDP) levels. These values are then compared with those observed in patients with liver failure liver cirrhosis. Coagulation disorders tend to worsen when both liver failure and sepsis coexist. Among the 11 coagulation related factors studied it seems that factor VII, PLT count, FDP levels and D dimer play roles as indicators, for individuals facing acute liver failure complicated by sepsis [63].
 D-dimer is released when fibrinolysis occurs. Researchers conducted a study to examine the correlation, between D dimer levels and markers of inflammation in a group of patients with digestive conditions. D dimer levels can potentially indicate the presence of inflammation in patients, with diseases [64]. The liver plays a role, in maintaining blood clotting. When the function of liver cells is impaired, it can disrupt the blood clotting process leading to coagulation abnormalities. A recent study has shown that examining coagulation parameters can be a tool, in diagnosing liver diseases. Specifically, it has been found that D dimer can serve as a predictor for liver diseases. Notably among all the coagulation parameters analysed D dimer demonstrated the level of accuracy, in predicting cirrhosis and other chronic liver disorders [21].
The Hepatitis B virus (HBV) causes disruptions, in the body’s blood clotting processes by affecting the liver’s ability to produce clotting factors. This leads to platelet counts and delays in blood clotting time tests like prothrombin time (PT) and activated thromboplastin time (APTT). This disruption upsets the balance between blood clotting and clot breakdown making bleeding more likely. Consequently, individuals with hepatitis face an increased risk of bleeding complications due to these disruptions, in their blood coagulation [65]. Chronic infections, like Hepatitis B and C can have an impact on the body’s ability to clot properly. This is mainly because liver damage affects the production of clotting factors resulting in prothrombin time (PT) and activated partial thromboplastin time (APTT) which indicate a higher likelihood of bleeding. Patients may also experience platelet counts due to factors leading to an imbalance between clot promoting and clot preventing substances. This imbalance can cause both increased bleeding and blood clotting risks in people, with liver disease [2].
Liver disease caused by hepatitis disrupts the body’s blood clotting process by hindering the production of clotting factors such, as fibrinogen and prothrombin. This disruption results in prolonged Prothrombin Time (PT). Activated Partial Thromboplastin Time (APTT) leading to an increased risk of bleeding. Additionally, hepatitis induced liver disease can lead to platelet count and impaired platelet function making the bloods ability to clot worse. The imbalance between factors that promote blood clots and those that prevent them can further increase the chances of bleeding in cases of advanced liver disease. Timely identification and proper management of these clotting issues are essential, for improving patient outcomes [3]. Liver problems can impact blood clotting causing issues, with the production of clotting substances. Conditions like cirrhosis and viral hepatitis can make blood clotting tests like prothrombin time (PT). Activated partial thromboplastin time (APTT) longer increasing the chances of bleeding and blood clots. D dimer, a byproduct of fibrin breakdown might indicate increased breakdown of blood clots in liver disease. Keeping an eye on it could help understand clotting status and risks in patients, with liver issues [18]. Liver problems during acute liver failure (ALF) can disrupt the balance of blood clotting factors resulting in complicated clotting issues and a possible tendency, towards excessive blood clotting even when INR levels are high suggesting a risk of bleeding. D dimer, a substance formed during the breakdown of fibrin is seen as an indicator that shows heightened fibrin breakdown activity. Elevated levels of D dimer may signal increased severity of liver disease and higher risk of blood clots forming. Therefore, monitoring D dimer levels could be helpful in evaluating blood clotting status and directing treatment for patients, with liver issues [66]. Liver problems can significantly impact how blood clots form causing clotting issues because the body produces clotting factors. This shows up prothrombin time (PT) and activated partial thromboplastin time (APTT). High D dimer levels, a sign of breaking down of blood clots could mean there's more clot breakdown happening and show there's an imbalance, between substances that help blood clot and those that prevent it in liver disease. So keeping an eye on D dimer along, with clotting tests can help understand how blood is clotting and assist in treating patients with liver issues [67]. 
Liver problems can affect how blood clots, causing issues, with both bleeding and clotting. When the liver can't make clotting factors properly it throws off the body’s ability to stop bleeding. Common tests like prothrombin time (PT) and international normalized ratio (INR) might not give a picture of how blood is clotting because of the complex interactions between factors that help or hinder clotting. D dimer, a substance formed when blood clots break down could be a marker for detecting increased breakdown of clots due, to liver issues. However, understanding D dimer levels can be tricky as they can be influenced by inflammation and clot formation [68]. Hepatitis induced liver disease disrupts the body’s clotting process by affecting the liver’s ability to produce clotting factors, like fibrinogen and prothrombin. This can result in time and a higher chance of bleeding. Additionally liver problems can lead to increased breakdown of blood clots, platelet count and impaired platelet function making it harder for the blood to clot properly. These changes in clotting factors breakdown of clots and platelet issues can raise the risk of bleeding although in some cases patients may also experience blood clotting issues due to changes, in proteins [69]. Liver problems play a role, in blood clotting issues by affecting the production of clotting factors leading to an imbalance that causes both bleeding and clotting tendencies. D dimer, a substance made during the breakdown of blood clots is seen as an indicator in this situation. Higher levels of D dimer suggest increased breakdown of clots and potential complications like blockages in the vein. Keeping an eye on D dimer levels can help understand the seriousness of liver issues and the risks of clotting making it easier to distinguish between bleeding and clotting problems in patients, with liver disease [70]. 
Elevated levels of D dimer have been found to be associated with the severity of liver dysfunction, in individuals suffering from hepatitis B virus related acute on chronic liver failure (HBV ACLF). When levels exceed 550 ng/ml they are recognized as a risk factor for reduced 90-day survival rates indicating deteriorating liver function and unfavourable outcomes. Moreover, D dimer levels exhibit a relationship with markers of liver function such as INR and albumin suggesting that higher D dimer concentrations are indicative of worsening liver condition. Therefore, evaluating serum D dimer levels upon admission can provide insights for patients, with HBV ACLF [71]. There is a connection, between the levels of D dimer and the seriousness of liver problems especially concerning fibrosis. Elevated hyaluronic acid levels, which indicate liver fibrosis were linked to D dimer levels in individuals with co infections of hepatitis B (HBV) and hepatitis C (HCV). This implies that as liver disease advances D dimer levels increase, while the activity of hepatitis viruses has impact on these levels. Therefore, the degree of liver damage than quantity plays a vital role in determining D dimer levels. This indicates a relationship, between the severity of liver disease and clotting abnormalities in HIV patients [72]. D dimer levels show a connection, with the seriousness of liver issues as shown by the Child Pugh and MELD scores. The correlation coefficients stand at 0.219 and 0.207 respectively (P<0.001). As liver disease worsens D dimer levels rise steadily in patients falling under Child Pugh class C compared to those in classes A and B. This pattern mirrors results seen in studies suggesting that elevated D dimer levels could be a marker for gauging the extent of liver dysfunction in individuals, with liver cirrhosis pointing towards more advanced disease stages [59]. 
High levels of D dimer have been linked to liver cirrhosis. Could potentially be used as a tool to predict liver damage, in individuals with hepatitis. A recent study revealed that 64% of patients had increased D dimer levels with the percentage rising to 81% in those with ascites compared to 39% in those without. This indicates that D dimer levels may reflect the severity of liver disease and could be indicative of a connection to carcinoma (HCC) in patients who do not have ascites. Moreover, the reduction in D dimer levels following the resolution of ascites underscores its potential as a marker, for assessing liver health and the risk of complications [73]. Understanding the D dimer levels, in patients with liver disease (CLD) poses a challenge due to the disruptions in blood clotting and breakdown processes which make it tricky to link them directly to the severity of the disease. Hence it is crucial to evaluate D dimer levels in conjunction with clotting tests to get a picture of a patient’s blood clotting function. This is important because temporary spikes, in D dimer levels might occur during conditions complicating clinical decision-making processes [74]. Deciphering D dimer levels, in individuals with long term liver issues, such as Hepatocellular carcinoma (HCC) poses a challenge due to changes in blood clotting patterns caused by liver dysfunction. This can lead to levels of D dimer that are not necessarily linked to blood clotting issues. Persistent illnesses like hepatitis C might increase the breakdown of clots making it complex to understand the connection between D dimer levels and tumour size. Furthermore, differences among individual’s inconsistencies in measurement methods and the possibility of results from other health conditions highlight the importance of carefully analysing D dimer levels for making precise clinical decisions, in this population [58].
Current studies examining the relationship, between D dimer levels and liver function test (LFT) abnormalities in patients with hepatitis B and C have identified shortcomings and gaps. One common issue is the sample sizes in studies, which restrict the applicability and reliability of their results. Additionally, there is often a lack of diversity in the study populations with representation across age groups, genders and ethnic backgrounds. Most existing research provides data without considering the evolving nature of disease progression or the potential predictive value of D dimer levels over time. The variations in methodologies used among studies, such as differences in criteria, measurement techniques for D dimer and LFTs and study designs make it challenging to draw comparisons and reach conclusions. Furthermore, the mechanisms that link elevated D dimer levels to liver function abnormalities are not fully understood, highlighting the need for investigation into the underlying pathways involved. Many studies also exclude patients with conditions, like diseases, diabetes and renal dysfunction. Factors that can impact both D dimer levels and liver function. Thereby limiting a comprehensive understanding of these interactions.
In order to understand the progression of hepatitis B and C it is crucial to conduct long term studies that monitor changes, in D dimer levels and liver function tests (LFTs). These studies can offer insights into how D dimer levels relate to disease advancement and treatment outcomes. It is also important to explore the connections between D dimer and liver function abnormalities by delving into factors such as inflammation, coagulation pathways and liver fibrosis. Establishing procedures for measuring D dimer and LFTs will enhance the consistency and comparability of research findings across studies. Additionally examining how common comorbidities like diseases, diabetes and renal issues affect D dimer levels and liver function can provide a comprehensive understanding of the complex interactions, among these variables.
 This research aims to address the existing gaps by studying a group of 400 patients, with hepatitis B and C examining both liver function tests (LFTs) and D dimer levels over a six-month timeframe. By focusing on age ranges and using techniques we aim to gather reliable data that directly explores the link between D dimer levels and LFT irregularities. This thorough approach contributes to our knowledge in ways. The larger sample size and diverse participant pool enhance the strength and applicability of the results compared to varied studies leading to more dependable conclusions with broader relevance. By investigating the relationship between D dimer levels and LFT issues this study tackles a gap in existing literature offering valuable insights into the potential use of D dimer as an indicator for liver function problems in hepatitis B and C patients. Employing the Chemiluminescent Immunoassay (CLIA) method for screening HCV and HBsAg ensures diagnosis adding reliability to our study while enabling comparisons with other research utilizing similar methods. These findings lay a foundation for long term studies, mechanistic investigations and inquiries, into how comorbid conditions impact these diseases. Exploring connections may lead to investigation, into the underlying pathophysiological processes offering valuable insights into the relationship between D dimer levels and abnormalities in liver function tests among patients, with hepatitis B and C.



















CHAPTER 3
METHODOLGY

3.1 DATA COLLECTION  

[bookmark: _Hlk174140320]To find out the correlation between D-dimer and liver function tests of patients with hepatitis C and B, A total of 400 patients’ data was collected, of which 330 patients were HCV positive (cut-off value >1) while only 70 patients were HBV positive.
3.2 Study setting

This study was carried out in the clinical laboratory at Aziz Bhatti Shaheed Hospital in Gujrat for 6 months. This setting offered a diverse range of patient population data enabling the collection and in-depth analysis of the broad spectrum of data.
Selection Criteria
Inclusion Criteria
Patients aged with (20-80 years).
Patients diagnosed with HCV and HBV (Anti HCV, HBV cutoff value >1) 
Patients with complete medical record available for analysis
Exclusion Criteria
Patients with co-infections of hepatitis B and hepatitis C, malignancies, trauma, kidney diseases, recent surgical procedures, pregnant women, coagulation disorder, severe comorbidities, and those patients who rely on certain medications affecting liver functions and d-dimer, and those patients with incomplete medical records were excluded.
3.3 Demographic Distribution 

The patient’s data were stratified in to four sub-groups such as 1= 20-35 years 2= 36-50 years, 3= 51-65 years and 4= 66-80 years in both (HBV and HCV). Table 3.1 shows the demographic distribution of the age groups of the participants in both groups. 
Table 3.1: Demographic distribution of the participants for Age groups. 
	Groups of the participants
	Frequency
	Percent%

	Group A (HCV)
	
	1=20-35 years
	31
	9.4%

	
	
	2= 36-50 years
	116
	35.2%

	
	
	3= 51-65 years
	132
	40.0%

	
	
	4= 66-80 years
	51
	15.5%

	
	
	Total
	330
	100.0%

	Group B (HBV)
	
	1= 20-35 years
	8
	11.4%

	
	
	2= 36-50 years
	22
	31.4%

	
	
	3= 51-65 years
	26
	37.1%

	
	
	4= 66-80 years
	14
	20.0%

	
	
	Total
	70
	100.0%



3.4 Diagnostic Techniques

3.4.1 Analysis of HCV and HBSAG 

[bookmark: _Hlk174140459]	Screening of HCV and HBSAG test was performed by using the Chemiluminescent Immunoassay (MAGLUMI600, snibe dignostica) technique to confirm the diagnosis of hepatitis B and C in study population. This method is specifically for detecting viral antibodies. HCV and HBV were set at (cutoff value >1). 
3.4.2 D-Dimer Testing 

[bookmark: _Hlk174140612]D-Dimer was performed using chromatographic immunofluorescence assay (EXDIA TRF Plus Analyzer) which is reliable method for detecting coagulation marker. D-dimer value of the participants up to 500ng/ml.
3.4.3 Analysis of Liver Function Tests

Liver function tests, including measurement of bilirubin, Alanine Aminotransferase (ALT, SGPT), aspartate aminotransferase (AST, SGOT), Alkaline phosphatase (ALP) and albumin were performed through spectrophotometry Techniques (ALINITY). By analysing these parameters provided comprehensive evaluation of Liver health and functions in hepatitis b and c patients.
Table.3.4 (Normal ranges of liver function test parameters)
	Parameter’s
	UNIT
	Normal Ranges

	ALT
	U/l
	7-40

	AST
	U/l
	7-40

	ALP
	U/l
	70-306

	Total bilirubin
	Mg/dl
	0.2-1

	Albumin 
	g/dl
	3.5-5.0



3.5 Statistical Analysis

[bookmark: _Hlk174140963]The data was analysed by using SPSS software 29.0.2 (IBM, Corp, Armonk, NY, USA). To access the normality of data Shapiro-wilk test was applied and to investigate the association between gender and the existence of Hepatitis B (HBV) and Hepatitis C (HCV), a Spearman correlation analysis was performed. The Mann-Whitney U test was used to assess the significant difference between two groups (HBV and HCV). The multiple regression analysis test was performed to analyze the correlation between LFT’s parameters and D-dimer.


CHAPTER 4
Results

To find out the correlation between D-dimer and liver function abnormalities of patients with hepatitis B and C, for this data of 400 patient’s data was collected of which 330 patients were HCV positive (cut off value >1) belong to group A while only 70 patients fall in group B which has HBV positive. 
[image: ]
Figure 4.1: Histogram for mean Age of the participants in Group A (HCV)
Fig.4.1 illustrates the distribution of ages of individuals, in group A who have been associated to hepatitis C (HCV). The Graph depicts that, the majority of the participants fall between the ages of 40 to 60 years old with, the highest frequency observed around 50 years. The distribution curve appears to be bell shaped indicating a distribution pattern. The Mean age of the participants is 52.77 years with a standard deviation of 12.414 years. It suggests that there is a range of age distribution, among the participants with many individuals not falling within the common age group. 


Figure 4.2: Histogram for mean Age groups of the participants in Group A (HCV)
[image: ]Fig.4.2 displays how the ages of the study participants are spread out. They were grouped into 5 age categories and the number of participants, in each group is represented by the blue bars. In addition to that there is a bell-shaped curve on the graph, which represents a normal distribution curve. This curve overlays the histogram depicting the age groups. It indicates that the age distribution among participants closely resembles a distribution with an average of 2.62 and a standard deviation of 0.858. The peak of the bell curve aligns, with the 3rd age group indicating that most participants fell into this age group.

Figure 4.3: Histogram for mean Age of the participants in Group B (HBV)
Fig 4.3 displays how the 70 study participants ages are spread out. On average the participants are 53.7 years old, with a standard deviation of approximately 13.933 years. The age data follows a pattern with a peak in the number of participants falling between the ages of 50 and 60 years old. The age distribution includes individuals under 20 and those over 80. There is a slight skew in direction of the older age group, signifying there are more older participants associated to younger ones. Overall, the age distribution between participants is fairly balanced although, it does show a slight preference for older individuals.


Figure 4.4: Histogram for mean Age groups of the participants in Group B (HBV)
Fig 4.4 displays how age groups of participants were distributed in a study, on Hepatitis B (HBV). On the x axis represents the age groups while the y axis shows how many participants were in each age group. The black curve overlaid on the chart represents a distribution with an average of 2.66 and a standard deviation of 0.931.
The histogram suggests that most participants are in age groups 2 and 3 indicating there are individuals in these groups compared to others. The distribution slightly skews to the right showing that there are participants in age groups than older ones. The normal distribution curve implies that participant ages follow a pattern with an average age group around 2.66. This indicates that the sample accurately represents the populations age distribution. Overall, this graph gives insights into how participant ages are spread out in the HBV study aiding in interpreting study results and making conclusions about HBV prevalence, across different age groups.
	Groups of the participants
	Frequency
	Percentage

	HCV
	
	Male
	171
	51.8%

	
	
	Female
	159
	48.2%

	
	
	Total
	330
	100.0%

	HBV
	
	Male
	38
	54.3%

	
	
	Female
	32
	45.7%

	
	
	Total
	70
	100.0%



Table 4.1: Demographic distribution of participants for Gender in both Groups
Table 4.1 shows the demographic distribution for the gender of the participants of the study. In HCV group out of 330 patients 171 (51.8%) were males and 159 (48.2%) were females while in HBV group of 70 patients 38 (54.3%) were males while 32 (45.7%) were females.
[image: ]
Figure 4.5: Pie chart for frequency of Gender in HCV groups 
This pie chart 4.5 shows the gender distribution of an individuals among the Hepatitis c (HCV) group with 51.82% being male and 48.18% female. It suggests a predominance of males, within the HCV group.
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Figure 4.6: Pie chart for frequency of Gender in HBV groups 
The pie chart 4.6 indicates the gender distribution of (HBV) participants with 54.29 % males and 45.71% females which suggest that the majority of the males are significantly high among the HBV group.
	
	Anti HCV value of the participants (cutoff value=1.0)
	Anti HBV value of the participants (cutoff value=1.0)

	Total No
	
	330
	70

	Mean
	2.06912
	2.31163

	Std. Deviation
	.566874
	.842105



Table 4.2: Mean of overall HCV and HBV of the participants
The overall mean related to the cutoff value for patients of HCV and HBV was shown in this table which shows that 2.07 ± 0.57 was mean anti HCV value while 2.31 ± 0.84 was mean anti HBV value of the participants in this study.
[image: ]
Figure 4.7: Histogram for mean HCV of participants
The bar chart, in the figure 4.7 displays how the Anti HCV values are spread among the participants of the study with a cutoff point of 1.0. The horizontal axis shows the Anti values of the participants while the vertical axis represents how often these values occur. On average the Anti HCV value for the participants is 2.069 with a deviation of 0.567 based on a sample size of 330 participants. The bars in the histogram show a bell-shaped distribution indicating that the Anti HCV values follow a distribution pattern. The smooth curve overlaid on top is likely an estimate of kernel density, which helps visualize how densely packed or dispersed the data points are. The central point is marked by the value around which most data points cluster together. The data’s variability is moderate as shown by the deviation measure. A peak in frequency appears around 2.5 suggesting that this range is common among participants. In summary the histogram indicates that Anti HCV values exhibit a distribution trend with most participants falling within a range from 2 to 2.5 and a symmetrical tapering off, on both sides of the mean.
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Figure 4.8:  Histogram for mean HBV of participants
The histogram 4.8 shows how Anti HBV values are spread among the participants using a cutoff value of 1.0. On the x axis represents the Anti HBV values of the participants while the y axis indicates how often these values occur. The average Anti HBV value, among participants is 2.312 with a standard deviation of 0.842 based on a sample size of 70 participants. The bars of histogram display a bell-shaped distribution suggesting that Anti HBV values among participants follow a normal pattern. A smooth curve overlays the bars in the chart likely representing a kernel density estimate to show the probability density of the data.
The average value of 2.312 marks where most data points cluster in this dataset as its tendency. The standard deviation reveals that there is variability in Anti HBV values among participants compared to previous findings. The frequent values cluster around 2.0 indicating this range is common among participants. Other notable frequencies appear, around 3.0 and 3.5 contributing significantly to the distribution pattern.
The data indicates some level of variation with most participants having values ranging from 2.0 to 3.5. The frequencies decrease evenly on both sides of the average showing a pattern. The kernel density estimate emphasizes the distribution of values giving an insight into how Anti HBV levels differ among the study participants.


	
	Gender
	Age 
	Total No

	
	Male
Percentage 
	Female
Percentage 
	
20-35 years               Percentage
	36-50 years
Percentage
	51-65 years
Percentage
	66-80 years
Percentage
	

	Anti HCV value of the participants (cutoff value=1.0)
	[bookmark: _Hlk171633849]171
(51.82%)
	159
(48.18%)
	
31
(9.4%)
	
116
(35.2%)
	
132
(40.0%)
	                       
51
(15.5%)
	
330
100%

	Anti HBV value of the participants (cutoff value=1.0)
	[bookmark: _Hlk171633985]38
(54.29%)
	32
(45.71%)
	8
(11.4%)
	22
(31.4%)
	26
(37.1%)
	14
(20.0%)
	70
100%



Table 4.3: Cross tabs between frequency of Gender and Age groups in Hepatitis B and C patients.
 Table 4.3 shows the cross tabulation demographic data for gender and hepatitis. 171 (51.82%) males and 159 (48.18%) females were HCV positive in group A while in group B 38 (54.29%) males and 32 (45.71%) females were HBV positive. the demographic cross tabulation between age groups and anti-HCV or HBV test of the participants and shows that most participants falling in the age group of 51-65 years were positive with hepatitis C or B.
	
	Kolmogorov-Smirnova
	Shapiro-Wilk

	
	Statistic
	df
	Sig.
	Statistic
	df
	Sig.

	Bilirubin value of the participants (value=0.2-1mg/dl)
	.284
	400
	.000
	.568
	400
	.000

	SGPT value of the participants (value=7-40U/L)
	.354
	400
	.000
	.323
	400
	.000

	SGOT value of the participants (value=7-40U/L)
	.361
	400
	.000
	.296
	400
	.000

	ALP value of the participants (value=70-360U/L)
	.324
	400
	.000
	.418
	400
	.000

	Albumin value of the participants (value=3.5-5.0g/dl)
	.264
	400
	.000
	.293
	400
	.000

	[bookmark: _Hlk173664801]D-dimer value of the participants (up to 500ng/ml)
	.160
	400
	.000
	.844
	400
	.000

	a. Lilliefors Significance Correction



Table 4.4: Evaluation of Normality of data
         	Table 4.4 shows the normality test for the variables included in the study and the value of Shapiro-Wilk test shows that the data was not normally distributed as p-value <0.05 so non-parametric tests were applied for the analysis of the data.
[bookmark: _Hlk171675383]
Table 4.5: Correlation between Age and gender of the participants in both Groups
The table 4.5 for the correlation between hepatitis C and B and age of the participants shows that in both groups (HCV and HBV) there is significant association between the age and hepatitis factor of the participants. The spearman bivariate correlation coefficient for age and anti HCV was 0.201 while the correlation coefficient for HBV and age of the participants was 0.339. 
The HCV results unveiled a p-value of 0.821 and a Spearman's rho of -0.013, which is an incredibly weak negative correlation that is not statistically significant.
The results for HBV similarly showed a very weak negative correlation that is not statistically significant, with a Spearman's rho of -0.077 and a p-value of 0.524. This analysis indicates that gender is not significantly associated with the presence of either HCV or HBV infections.


	
	Anti HCV value of the participants (cutoff value=1.0)
	Anti HBV value of the participants (cutoff value=1.0)

	Spearman's rho
	Age 




	Correlation Coefficient
	.201**
	.339**

	
	
	P-value
	.000
	.004

	
	
	Total No
	330
	70

	
	Gender
	Correlation Coefficient
	-.013
	-.077

	
	
	P-value
	.821
	.524

	
	
	Total No
	330
	70


 

Table 4.6: Across the groups analysis (Mann-Whitney U-test)
This table 4.6 shows the Mann Whitney u-test values for across the group comparison and shows that There was no statistically significant difference in the two groups' bilirubin levels, as indicated by the p-value of 0.419. There was a statistically significant difference in the two groups' SGPT levels, as indicated by the p-value of 0.004. the average mean of all LFTs parameters and D-dimer in HCV group. The bilirubin mean value was 1.351 ± 1.66 mg/dl, the mean for SGPT was 135.29 ± 332.09 U/L, the mean for SGOT was 142.20 ± 381.556U/L, the mean of ALP value of the participants was 312.42 ± 426.69U/L. Similarly, the mean value for Albumin and D-dimer of the patients in HCV group was 4.0179 ± 2.13 g/dl and 1415.37 ± 1136.47 ng/dl respectively. the average mean of all LFTs parameters and D-dimer in HBV group. The bilirubin mean value was 1.385 ± 1.86 mg/dl, the mean for SGPT was 77.50 ± 112.69 U/L, the mean for SGOT was 92.86 ± 139.73 U/L, the mean of ALP value of the participants was 222.89 ± 162.68 U/L. Similarly, the mean value for Albumin and D-dimer of the patients in HCV group was 3.424 ± 0.947 g/dl and 1483.13 ± 1192.091 ng/dl respectively.

	
	Groups 
	N
	Mean 
	
St. deviation
	Minimum
	Maximum
	 Mann-Whitney U
	
z-value
	P-value

	Bilirubin value of the participants (value=0.2-1mg/dl)
	HCV
	330
	1.351
	1.6592
	.2
	11.9
	10849.0
	-0.808
	0.419

	
	HBV
	70
	1.385
	1.8646
	.2
	11.2
	
	
	

	SGPT value of the participants (value=7-40U/L)
	HCV
	330
	135.29
	332.092
	9
	2711
	9031.5
	-2.867
	0.004

	
	HBV
	70
	77.50
	112.696
	10
	758
	
	
	

	SGOT value of the participants (value=7-40U/L)
	HCV
	330
	142.20
	381.556
	6
	4036
	10863.5
	-0.781
	0.435

	
	HBV
	70
	92.86
	139.739
	12
	992
	
	
	

	ALP value of the participants (value=70-360U/L)
	HCV
	330
	312.42
	426.698
	14
	4121
	9396.5
	-2.451
	0.014

	
	HBV
	70
	222.89
	162.687
	46
	952
	
	
	

	Albumin value of the participants (value=3.5-5.0g/dl)
	HCV
	330
	4.0179
	2.12602
	.80
	40.00
	8011.0
	-4.034
	0.000

	
	HBV
	70
	3.4240
	.94741
	.80
	5.40
	
	
	

	D-dimer value of the participants (up to 500ng/ml)
	HCV
	330
	1415.37
	1136.466
	20
	3000
	11201.5
	-0.399
	0.690

	
	HBV
	70
	1483.13
	1192.091
	20
	3000
	
	
	



This implies that there is a considerable difference in SGPT levels between HCV and HBV patients. There was no statistically significant difference in the two groups' SGOT levels, as indicated by the p-value of 0.435. Similarly, there was a statistically significant difference in the ALP levels between the two groups, as indicated by the p-value of 0.014. This implies that patients with HCV have considerably different ALP levels than those with HBV. There was a very statistically significant difference in the amounts of albumin between the two groups, as indicated by the p-value of 0.000. This implies that people with HCV have considerably different albumin levels than those with HBV. Also, for the D-dimer the p-value was 0.690, indicating no statistically significant difference in D-dimer levels between the two groups.

[image: ]
Figure 4.9: Normal P-P plots for HCV
The Normal P P (Probability Probability) plot is used to check the normality of regression standardized residuals, for D dimer values in Group A comprising individuals with hepatitis C virus (HCV) infection. The x axis shows the observed probability of the residuals while the y axis displays the expected probability if the residuals followed a normal distribution. In scenario data points align along a diagonal line on the plot indicating perfect normality. Upon review of the plot, it is clear that most data points align with the line suggesting that the residuals are approximately normally distributed. However, some deviations from this line are noticeable at both upper ends of the distribution. These deviations hint at some departure from normality in the distribution’s tails.
Despite these deviations a majority of points cluster near the line indicating that for part the assumption of normality in regression residuals holds true. The plot indicates that while most residuals exhibit distribution characteristics there is some skewness present, in their tails. This suggests that the accuracy of the regression model’s forecasts is usually dependable. Its important to be careful when analysing outcomes, for extreme D dimer values.
The regular P P plot shows that although the standardized residuals of the D dimer value, for HCV individuals follow a normal distribution there are slight deviations at the edges of the distribution. These discrepancies imply deviations from normality that should be taken into account when interpreting the results of the regression model. In general, the plot confirms that the regression model is suitable, for most of the data but underscores the importance of analysis at the ends.
	D-dimer

	Model
	Groups
	Unstandardized Coefficients
	Standardized Coefficients
	t
	Sig.

	
	
	B
	Std. Error
	Beta
	
	

	(Constant)
	HBV

	3156.932
	554.777
	
	5.690
	.000

	
	HCV
	1146.663
	135.000
	
	8.494
	.000

	Bilirubin value of the participants (value=0.2-1mg/dl)
	HBV
	191.567
	89.893
	.300
	2.131
	.037

	
	HCV
	202.063
	43.044
	.295
	4.694
	.000

	SGPT value of the participants (value=7-40U/L)
	HBV
	-1.735
	1.873
	-.164
	-.926
	.358

	
	HCV
	.045
	.479
	.013
	.095
	.925

	SGOT value of the participants (value=7-40U/L)
	HBV
	1.082
	1.609
	.127
	.672
	.504

	
	HCV
	.370
	.389
	.124
	.950
	.343

	ALP value of the participants (value=70-360U/L)
	HBV
	.635
	.768
	.087
	.826
	.412

	
	HCV
	.268
	.168
	.101
	1.596
	.111

	Albumin value of the participants (value=3.5-5.0g/dl)
	HBV
	-597.713
	131.706
	-.475
	-4.538
	.000

	
	HCV
	-36.499
	26.930
	-.068
	-1.355
	.176



Table 4.7: Correlation between D-dimer and LFT’s in HBV and HCV patients
The multiple regression analysis for group B (HBV patients) revealed that Bilirubin (B=0.300, p=0.037) and albumin (B=-0.475, p=0.000) were significant predictors of D-dimer levels in patients with Hepatitis B. SGPT (B=-0.164, p=0.358), SGOT (B=0.127, p=0.504) and ALP (B=0.087, p=0.412) did not significantly predict D-dimer levels. The multiple regression analysis for group A (HCV patients) revealed that Bilirubin (B=0.295, p=0.000) was a significant predictor of D-dimer levels in patients with Hepatitis C. SGPT (B=-0.013, p=0.925), SGOT (B=0.124, p=0.343), ALP (B=0.101, p=0.111) and Albumin (B=-0.068, p=0.176) did not significantly predict D-dimer levels.
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Figure 4.10: Normal P-P plots for HBV
A graph called a Normal P P (Probability Probability) plot was used to check if the D dimer values, in Group B (HBV) participants followed a distribution in a regression analysis. The x axis shows the observed probability of the residuals while the y axis indicates the expected cumulative probability assuming distribution of residuals. When data points align closely with the line on the plot it suggests that the residuals are distributed normally.
In this plot most data points fall near the line indicating that the residuals are close to being distributed. This suggests that our regression model’s assumption of normality is reasonably met. Although there are deviations at ends, they are minimal and unlikely to significantly impact our analysis.
The normal distribution of residuals supports using regression analysis to study how D dimer values relate to factors in HBV positive individuals. The good match between residuals and normal distribution boosts confidence in drawing conclusions from our model. Overall Figure 6 affirms that our regression model is suitable, for examining D dimer levels in this group meeting the assumption of normality well.
	[bookmark: _Hlk181650350]
	Groups
	D-dimer
	Bilirubin
	SGPT
	SGOT
	ALP
	Albumin

	Spearman's rho
	HCV
	D-dimer value of the participants (up to 500ng/ml)
	Correlation Coefficient
	1.000
	.574**
	.665**
	.712**
	.479**
	-.568

	
	
	
	P-value
	.
	.000
	.000
	.000
	.000
	.000

	
	
	
	Total No’s
	330
	330
	330
	330
	330
	330

	
	
	Bilirubin value of the participants (value=0.2-1mg/dl)
	Correlation Coefficient
	.574**
	1.000
	1.000
	1.000
	1.000
	1.000

	
	
	
	P-value
	.000
	.
	.
	.
	.
	.

	
	
	
	Total No’s
	330
	330
	330
	330
	330
	330

	
	HBV
	D-dimer value of the participants (up to 500ng/ml)
	Correlation Coefficient
	1.000
	.240*
	.184
	.584*
	.073
	-.613**

	
	
	
	P-value
	.
	.046
	.127
	.000
	.549
	.000

	
	
	
	Total No’s
	70
	70
	70
	70
	70
	70

	
	
	Bilirubin value of the participants (value=0.2-1mg/dl)
	Correlation Coefficient
	.240*
	1.000
	1.000
	1.000
	1.000
	1.000

	
	
	
	P-value
	.046
	.
	.
	.
	.
	.

	
	
	
	Total No’s
	70
	70
	70
	70
	70
	70



Table-4.8: Spearman correlation between D-dimer and Liver Enzymes 

Spearman's rho correlation coefficients showed, there were Significant positive correlations found in HCV patients between D-dimer and Bilirubin (r = 0.574, p < 0.001), SGPT (r = 0.665, p < 0.001), SGOT (r = 0.712, p < 0.001), and ALP (r = 0.479, p < 0.001). In contrast, Albumin showed a negative correlation (r = -0.568). In HBV patients, D-dimer significantly correlated with Bilirubin (r = 0.240, p < 0.05), SGOT (r = 0.584, p < 0.001), and Albumin (r = -0.613, p < 0.001). These results indicate that liver function abnormalities, particularly in SGOT and Albumin, are associated with variations in D-dimer levels in hepatitis patients (Table 4.8).
	Groups of the participants
	R
	R Square
	Adjusted R Square
	Std. Error of the Estimate

	HCV
	.462a
	.214
	.201
	1015.568

	HBV
	.645c
	.416
	.370
	946.052

	a. Predictors: (Constant), Albumin value of the participants (value=3.5-5.0g/dl), ALP value of the participants (value=70-360U/L), SGOT value of the participants (value=7-40U/L), Bilirubin value of the participants (value=0.2-1mg/dl), SGPT value of the participants (value=7-40U/L)

	b. Dependent Variable: D-dimer value of the participants (up to 500ng/ml)

	c. Predictors: (Constant), Albumin value of the participants (value=3.5-5.0g/dl), ALP value of the participants (value=70-360U/L), Bilirubin value of the participants (value=0.2-1mg/dl), SGPT value of the participants (value=7-40U/L), SGOT value of the participants (value=7-40U/L)



[bookmark: _Hlk174142376]Table 4.9: Multiple regression analysis results for both groups (HCV and HBV patients)
The results of the multiple regression analysis showed a moderately positive correlation between the parameters of the liver function test and D-dimer levels, with a multiple correlation value of 0.462. With a coefficient of determination of 0.214, the model that includes bilirubin, SGPT, SGOT, ALP, and albumin may account for 21.4% of the variation in D-dimer levels. This indicates that although the liver function tests can predict D-dimer levels to some extent, other factors not included in the model account for a significant 78.6% of the variance.
The multiple regression analysis indicated a multiple correlation coefficient R of 0.645, suggesting a moderate to strong positive relationship between D-dimer levels and liver function test parameters. The coefficient of determination R2 was 0.416, meaning that 41.6% of the variance in D-dimer levels can be explained by the model, which includes Bilirubin, SGPT, SGOT, ALP, and Albumin. This implies that while the model is significant, other factors not included in the analysis may also influence D-dimer levels in patients with Hepatitis B.



CHAPTER 5
Discussion

	Our research is groundbreaking as it delves into the correlation, between D dimer levels and abnormalities in liver function tests in a quantitative manner. While previous studies hinted at a correlation, they often lacked methodology relied on small sample sizes or were merely anecdotal. In contrast our study adopts a methodically sound approach. We meticulously accounted for confounders. Employed advanced statistical methods to ensure the accuracy and reliability of our findings. Through this process we have presented evidence of a significant association, between D dimer levels and liver function test abnormalities enhancing our understanding of this relationship significantly. 
Our research employed a methodically sound approach to study the connection, between D dimer levels and abnormalities in liver function tests. We gathered data from a group of 400 participants consisting of 330 individuals with Hepatitis C Virus (HCV) and 70 with Hepatitis B Virus (HBV). This sample size was chosen to ensure that our results hold significance and can be applied to patient populations. The liver function tests were carried out using spectrophotometry techniques, which are widely accepted for measuring liver enzymes and biomarkers. D dimer levels were evaluated using immunofluorescence assay, a sensitive and specific method for detecting this particular biomarker. Furthermore, our analysis considered factors that could influence both D dimer levels and liver function test outcomes, such as age, gender, underlying medical conditions and medications. By accounting for these variables, we managed to identify and measure the relationship between D dimer levels and abnormalities, in liver function tests. This allowed us to gain a dependable understanding of their correlation.
[bookmark: _Hlk173664086]Results shows that the frequency of age group of the participants most participants around 132 (40%) out of 330 patients who were HCV belong to 51-65 years age group while in case of HBV, 26 (37.1%) out of 70 patients falls into 51-65 age group also. The mean age of the participants in group A was 52.77 ± 12.414 years while in group B was 53.7 ± 13.93 years. most of the participants in the study were males according to the data for the demographic distribution of the gender. Results also shows that mostly males around 171 (51.82%) were having anti HCV cutoff value >1 while for anti HBV cutoff value >1 around 38 (54.29%) were also males. Most of the participants who fall in HCV or HBV cutoff value >1 belong to age group of 51-65 years which showed in table 4.3.
Table 4.4 showed that, to access the normality of data Shapiro-wilk test was applied and the results shows that the data was not normally distributed as p-value was <0.05, so non-parametric tests were applied for the analysis of the data. To find out the correlation between age groups and HCV and HBV values of the patients the significant p-value shows that the is the correlation coefficient for HCV, which is 0.201 and shows a mild positive association, implying that the probability or severity of HCV infection increases somewhat with age. Regarding HBV, the moderately positive connection with a correlation coefficient of 0.339 with a significant p-value (p<0.05) suggests that the likelihood or severity of HBV infection grows more noticeably with age. Table 4.12 showed that, to investigate the association between gender and the existence of Hepatitis B (HBV) and Hepatitis C (HCV), a Spearman correlation analysis was performed. The result for the analysis implies that the likelihood or severity of HCV infection is not significantly correlated with gender. The results for HBV similarly showed a very weak negative correlation that is not statistically significant, which also implies that there is no discernible correlation between gender and the probability or severity of HBV infection.
[bookmark: _Hlk173665809]Table 4.6 showed the overall mean value for HCV group and for HBV group for LFT’s assessment which includes bilirubin, SGPT, SGOT, ALP, albumin and D-dimer values they fall above their normal thresh-hold values and result shows that all participants either with HCV or HBV falls above the normal values and shows that the LFTs and D-dimer values were disturbed in hepatitis C and B patients. Mann-Whitney U test results suggest that SGPT, ALP, and Albumin levels differ significantly (as p-value <0.05) between HCV and HBV patients, while Bilirubin, SGOT, and D-dimer levels do not show significant differences (p-value> 0.05) between the two groups (HCV and HBV). Table 4.9 showed that, the multiple regression analysis test was performed to analyze the correlation between LFT’s parameters and D-dimer and shows that in patients with Hepatitis B and C, SGPT, ALP, and albumin are significant predictors of D-dimer levels, according to the multiple regression analysis. SGOT and bilirubin, however, do not provide any appreciable predictive ability. D-dimer levels in these patients are influenced by a number of additional factors in addition to the LFT parameters, as the total model explains 21.4% of the variance in D-dimer levels.
Elevated levels of D dimer indicate increased activity, in blood clotting and breakdown processes along with disturbances in blood clotting due to liver problems. This suggests that patients with liver function tests may have inflammation throughout the body and an increased tendency for blood clots. The connection between D dimer levels particularly when combined with changes in INR and albumin levels could serve as a sign of outcomes and higher chances of death in liver issues. Moreover, high D dimer levels might signal a risk of organ failure because of inflammatory reactions and small blood vessel clotting. However more research is required to understand how well it can predict outcomes across causes of, on chronic liver failure (ACLF) [71]. The research revealed that increased levels of D dimer, in the blood of individuals with liver cancer caused by hepatitis C virus were linked to advanced tumor stages and larger tumor sizes indicating a connection to the extent of the tumor. Patients at BCLC stage D with grades 2 and 3 liver cancer showed D dimer levels suggesting its potential as a predictor of disease severity. Moreover D dimer levels showed a correlation with both serum alpha fetoprotein levels and performance status underscoring its usefulness, in monitoring liver cancer progression and guiding treatment choices [58]. The study showed that the levels of D dimer, in the blood rise as liver cirrhosis progresses in patients categorized as CTP C. Individuals with spontaneous bacterial peritonitis (SBP) also showed elevated D dimer levels. There was a relationship between D dimer levels and both CTP and MELD scores while a negative correlation with serum albumin levels indicated deteriorating liver function. These results imply that monitoring D dimer levels could be beneficial, for predicting outcomes and diagnosing liver issues and associated complications [20]. The study, on blood clotting issues in liver disease revealed irregularities in blood clotting factors, such as extended Prothrombin Time (PT) and Activated Partial Thromboplastin Time (aPTT) alongside decreased fibrinogen and platelet levels. These changes were found to be linked to the seriousness of liver disease based on Childs grade and MELD score. Higher MELD scores were connected to PT and aPTT well as lower fibrinogen and platelet counts increasing the risk of bleeding. These findings emphasize the importance of detection and regular monitoring of blood clotting problems in patients, with liver disease to prevent complications and enhance outcomes [3]. The research revealed that the levels of plasma D Dimer rose notably as liver disease severity increased suggesting a connection, to liver dysfunction (p<0.005). Individuals with liver conditions displayed both impaired blood clotting and quicker breakdown of blood clots as indicated by prothrombin time (PT) and international normalized ratio (INR) alongside reduced fibrinogen levels across Child Pugh groups A to C (p<0.05). The heightened fibrinolysis activity, coupled with clotting irregularities plays a role in the tendency, for bleeding in liver diseases underscoring the significance of D Dimer in evaluating status and bleeding risks [61]. The study showed that, a significant correlation between D dimer levels and the severity of liver disease. The rate of positivity rose significantly from 29.63% in Child Pugh A to 82.76% in Child Pugh C (p=0.0003). Elevated D dimer levels were linked to liver dysfunction and were notably higher in patients experiencing bleeding suggesting its effectiveness as a dependable indicator for assessing bleeding risk. The study emphasized that D dimer serves as a valuable predictor for liver conditions underscoring its significance, in clinical assessment and treatment [21]. The study showed that there is correlation, between D dimer levels and both the Child Pugh (0.219, P<0.001) and MELD scores (0.207, P<0.001) among individuals with liver cirrhosis. D dimer levels were at their peak in patients classified under Child Pugh class C indicating a connection between liver impairment and heightened D dimer levels. Moreover, individuals with a MELD score exceeding 15 exhibited elevated D dimer levels suggesting that D dimer could serve as an indicator, for evaluating the seriousness of liver disease [59]. A recent study conducted at Ibn Sina Hospital revealed that individuals, with liver disease (CLD) exhibited higher D dimer levels averaging at 0.634 ± 0.215 µg/l in contrast to the 0.223 ± 0.077 µg/l seen in healthy individuals (p < 0.001). Notably 72% of CLD patients displayed heightened D dimer levels. There were observed negative associations between D dimer levels and albumin along with correlations with bilirubin and prothrombin time hinting at potential disruptions in blood clotting processes among those, with CLD [75]. The research revealed increased D dimer levels, in individuals with liver cancer (HCC) those with blood clotting in the portal vein (PVT) averaging 720 ng/mL. Higher D dimer levels were associated with negative clinical indicators such as PVT, liver scarring, tumor size, invasion, blood vessel invasion and spread of cancer outside the liver especially in later stages. Elevated D dimer levels also correlated with CLIP scores indicating an unfavorable prognosis. These results imply that D dimer could be an indicator for predicting outcomes in HCC patients reflecting disease advancement and risk of blood clots and could help identify individuals at risk, for complications and poorer results [54]. The research, on how liver function tests (LFTs) and serum interleukin 18 (IL 18) levels relate in patients with hepatitis B (HBV) and C (HCV) found that IL 18 levels were higher. There wasn't a connection with LFTs like total serum bilirubin, alkaline phosphatase, alanine aminotransferase and aspartate aminotransferase. The weak correlation coefficients suggest that while IL 18 may be involved in the response to these infections it doesn't directly reflect liver function. These findings align with studies indicating elevated IL 18 levels, in liver diseases without a clear link to liver enzyme levels [75]. This study showed that, Cirrhotic patients, with ascites showed D dimer levels (626.0 ± 231.08 μg/L) compared to healthy individuals (140.73 ± 49.16 μg/L, p < 0.001). Those without ascites (333.4 ± 109.05 μg/L, p < 0.001). Following the resolution of ascites D dimer levels dropped to 437.66 ± 130.47 μg/L (p < 0.05). Remained elevated in comparison to patients without ascites (480.14 ± 122.85 μg/L p = 0.001). Patients receiving diuretics exhibited D dimer levels to those without ascites (338.56 ± 90.55 μg/L, p = 0.96) indicating that the approach used for resolving ascites impacts D dimer levels. In general the presence of ascites, in patients is associated with increased activity, which reflects the severity of liver disease [62].
 Our research offers insights, into how D dimer levels and liver function test (LFT) abnormalities are linked in patients with hepatitis B and C. Since there is research on this specific correlation in this group of patients our findings bring a unique perspective to the field. Our results are in line with existing studies that have shown a connection between liver dysfunction and coagulation issues in contexts. Previous research has shown that liver disease in forms can disrupt the production of coagulation factors leading to increased D dimer levels and a tendency towards clotting. These findings support our discovery that high D dimer levels are linked to LFTs indicating liver function. While direct comparisons with hepatitis B and C populations are rare the overall impact of liver dysfunction on blood clotting parameters is well documented. Therefore, our results align with the understanding of how liver disease affects blood clotting processes resulting in D dimer levels. By focusing on patients with hepatitis B and C specifically our study expands this knowledge to a group emphasizing the importance of monitoring D dimer levels as a potential indicator of liver function issues, in these individuals.
The analysis carried out in this study highlighted distinctions, between the groups with hepatitis C virus (HCV) and hepatitis B virus (HBV). In the HCV group there was a relationship indicated by a correlation coefficient (R) of .462 showing how the predictor variables and outcome variable are connected. The R Square value of.214 suggests that 21.4% of the variability in the outcome can be explained by the model with a R Square of.201 considering the predictors used. The standard error of estimate for the HCV group was 1015.568 indicating the difference between observed values and the regression line. On the hand in the HBV group a stronger correlation was observed with an R value of.645 indicating a robust positive relationship. The model accounted for a percentage of variance in this group with an R Square value of .416 implying that 41.6% of outcome variability could be linked to predictors. The adjusted R Square value of .370 confirms that after adjusting for predictors used the models fit remains strong. Furthermore, the standard error estimate for this group was lower, at 946.052 compared to HCV group suggesting predicted values to observed values. In general, these findings imply that the factors considered in the regression analysis have an influence, on the result in individuals with HBV than those with HCV. The stronger relationship and increased explained variability within the HBV cohort suggest that the model is more suitable, for this group although there is still some variability observed in both groups as shown by the deviations.
In research it's important to carry out long term cohort studies to understand how D dimer levels and liver function test abnormalities, in patients with hepatitis B and C change over time. These studies can help us figure out if high D dimer levels come before or happen at the time as liver function deterioration, which can help us plan interventions on. By categorizing patients based on disease severity and stage (like acute or chronic infection, presence of cirrhosis) in these studies we can gain an insight into how these factors affect the connections we see. This not makes the findings more relevant for purposes but also helps in creating treatment strategies that are specific, to different stages of hepatitis development.




CHAPTER 6                                
Conclusion

In conclusion, our study provides a significant correlation of D-dimer and liver enzymes (SGPT, SGOPT, Bilirubin, Albumin, Alkaline phosphatase) in hepatitis b and c patients. There is a significant correlation between elevated D dimer levels and abnormal liver function tests particularly concerning the levels of alanine aminotransferase (ALT). Aspartate aminotransferase (AST).
Our findings are quite significant as they offer proof of the association, between blood clotting activity indicated by D dimer levels and liver function irregularities. While past studies have hinted at this relationship, they often lacked the methodology or sample size needed to make statements. By utilizing spectrophotometry methods for assessing liver function and employing an immunofluorescence assay to measure D dimer levels we ensured the accuracy and reliability of our data collection and analysis process. 
The strength of our research lies in its ability to determine the correlation, between D dimer and liver function tests while considering factors like age, gender and underlying health issues. This thorough control boosts the credibility of our results. Indicates that the observed relationship is not by chance but signifies a genuine physiological association between these markers.
From a clinical perspective, the implications of our findings are significant. The consistent link between D dimer levels and liver function irregularities in HCV patients suggests that D dimer could be a valuable biomarker for early detection of liver issues. In terms this could lead to prompt identification of individuals at risk for liver complications allowing intervention and potentially improving patient outcomes. Incorporating D dimer as a screening tool for managing liver conditions could also reduce the need for invasive or expensive diagnostic methods providing a cost effective and less intrusive approach, to monitoring liver well being. In addition, our research contributes to an understanding of how blood clotting processes interact with liver function. The liver plays a role, in producing substances that help blood clot and any issues with its function can result in either increased or decreased blood clotting tendencies. By establishing a connection between D dimer levels and abnormalities in liver function our study offers insights into the complex nature of liver disease and its effects on overall blood clotting.
While our findings show promise they also highlight the importance of research. Future studies should focus on confirming these outcomes with more diverse groups of people exploring whether D dimer could be used as an indicator at stages of liver disease. Long term studies could also examine whether changes in D dimer levels, over time are linked to disease progression or responses to treatment further improving its use in settings.
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