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ABSTRACT 

Serum aminotransferases have always played a key role in the investigation of liver disease, 

particularly related to HBV. However, recently there has been a discussion on the usefulness 

of both AST and ALT, due to them being influenced by many other factors and conditions. It 

is for this reason that this study was conducted to bridge the gap remaining. The study was a 

Retrospective cross sectional study based on records of patients with HBV positive markers 

who had serum aminotransferase enzyme levels done at Lancet Clinical Laboratories from 

2016 to 2019. Records from January 2016 to December 2019 were retrieved from the 

Laboratory Information System, Medi-Tech, grouped and analysed using Microsoft excel as a 

data analysis tool. The study included 214 participants of which 148 were males, 63 females, 

and 3 not identified. Both AST and ALT elevation had the highest prevalence among females 

as compared to males and the total ALT prevalence was 55% as compared to 42% for AST. It 

was also observed that for both AST and ALT, borderline elevation was the most prevalent 

which corresponds to 1-2 x ULN (upper limit normal). The study revealed a high prevalence 

of both AST and ALT, with ALT having the highest prevalence among study participants 

(53,2%) compared to AST (44,3%). These findings were thought to be associated with the 

fact that early HBV infection causes inflammation and increased hepatocyte death resulting 

in high aminotransferase levels and terminal illness does the same. It was also discussed that 

a certain proportion of the population with positive HBV markers remains asymptomatic and 

has a prolonged illness (Chronic infection) resulting in stable and unaltered serum AST and 

ALT levels, these patients may however be infectious.  

 

 

 

 

 

 

 

 

 

 



 

ii 
 

ACKNOWLEDGEMENT   

The Researcher would like to acknowledge Africa University and the College of Health, 

Agriculture and Natural sciences, department of Health Sciences for allowing me present this 

Research project. I would like to kindly thank my supervisor Mr Garikai Malunga for his 

endless efforts in helping me through his supervisory role to finish this research project.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

iii 
 

DEDICATION  

I dedicate this Research project to my mother Isabel Damião, my brothers Osvaldo Mariano, 

Ivan and Valdemiro Damião and nieces Kayla, Nilsa and Patricia. A special dedication to my 

mother who has always given me the motivation and to Lisa Weaver, my close friend and 

mentor who has also played a key role in my academic life in the past few years. To these 

two women I dedicate this research project.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

iv 
 

Table of Contents  

ABSTRACT ............................................................................................................................................. i 

ACKNOWLEDGEMENT ...................................................................................................................... ii 

DEDICATION ....................................................................................................................................... iii 

LIST OF TABLES ................................................................................................................................. vi 

LIST OF FIGURES .............................................................................................................................. vii 

LIST OF APPENDICES ...................................................................................................................... viii 

DEFINITION OF TERMS AND ABREVIATIONS ............................................................................ ix 

CHAPTER 1 INTRODUCTION ......................................................................................................... 1 

1.1 Introduction ................................................................................................................................... 1 

1.2 Background information ............................................................................................................... 1 

1.3 Problem statement ......................................................................................................................... 4 

1.4 Justification of the study ............................................................................................................... 5 

1.5 Purpose of the study ...................................................................................................................... 5 

1.6 Research questions ........................................................................................................................ 6 

1.7 Research Objectives ...................................................................................................................... 6 

1.7.1 Broad Objective ..................................................................................................................... 6 

1.7.2 Specific Objectives ................................................................................................................ 6 

1.8 Delimitations of the study ............................................................................................................. 6 

1.9 Limitations of the study ................................................................................................................ 7 

CHAPTER 2 LITERATURE REVIEW ............................................................................................. 8 

2.1 Introduction ................................................................................................................................... 8 

2.2 Literature review in relation to research objectives ...................................................................... 8 

CHAPTER 3 RESEARCH METHODOLOGY ............................................................................... 12 

3.1 Introduction ................................................................................................................................. 12 

3.2 Research Design .......................................................................................................................... 12 

3.3 Study setting................................................................................................................................ 12 

3.4 Data collection procedure ........................................................................................................... 12 

3.5 Study population ......................................................................................................................... 12 

3.6 Study Sample .............................................................................................................................. 13 

3.7 Sampling procedure .................................................................................................................... 14 

3.8 Data collection instruments ......................................................................................................... 14 

3.9 Ethical considerations ................................................................................................................. 14 

CHAPTER 4 DATA PRESENTATION AND ANALYSIS ............................................................ 15 

file:///C:/Users/User/Desktop/research/Dissertation%20final%20Edipo.docx%23_Toc45134703
file:///C:/Users/User/Desktop/research/Dissertation%20final%20Edipo.docx%23_Toc45134704
file:///C:/Users/User/Desktop/research/Dissertation%20final%20Edipo.docx%23_Toc45134705
file:///C:/Users/User/Desktop/research/Dissertation%20final%20Edipo.docx%23_Toc45134706
file:///C:/Users/User/Desktop/research/Dissertation%20final%20Edipo.docx%23_Toc45134707
file:///C:/Users/User/Desktop/research/Dissertation%20final%20Edipo.docx%23_Toc45134708
file:///C:/Users/User/Desktop/research/Dissertation%20final%20Edipo.docx%23_Toc45134709
file:///C:/Users/User/Desktop/research/Dissertation%20final%20Edipo.docx%23_Toc45134710
file:///C:/Users/User/Desktop/research/Dissertation%20final%20Edipo.docx%23_Toc45134711
file:///C:/Users/User/Desktop/research/Dissertation%20final%20Edipo.docx%23_Toc45134712
file:///C:/Users/User/Desktop/research/Dissertation%20final%20Edipo.docx%23_Toc45134713
file:///C:/Users/User/Desktop/research/Dissertation%20final%20Edipo.docx%23_Toc45134714
file:///C:/Users/User/Desktop/research/Dissertation%20final%20Edipo.docx%23_Toc45134715
file:///C:/Users/User/Desktop/research/Dissertation%20final%20Edipo.docx%23_Toc45134716
file:///C:/Users/User/Desktop/research/Dissertation%20final%20Edipo.docx%23_Toc45134717
file:///C:/Users/User/Desktop/research/Dissertation%20final%20Edipo.docx%23_Toc45134718
file:///C:/Users/User/Desktop/research/Dissertation%20final%20Edipo.docx%23_Toc45134719
file:///C:/Users/User/Desktop/research/Dissertation%20final%20Edipo.docx%23_Toc45134720
file:///C:/Users/User/Desktop/research/Dissertation%20final%20Edipo.docx%23_Toc45134721
file:///C:/Users/User/Desktop/research/Dissertation%20final%20Edipo.docx%23_Toc45134722
file:///C:/Users/User/Desktop/research/Dissertation%20final%20Edipo.docx%23_Toc45134723
file:///C:/Users/User/Desktop/research/Dissertation%20final%20Edipo.docx%23_Toc45134724
file:///C:/Users/User/Desktop/research/Dissertation%20final%20Edipo.docx%23_Toc45134725
file:///C:/Users/User/Desktop/research/Dissertation%20final%20Edipo.docx%23_Toc45134726
file:///C:/Users/User/Desktop/research/Dissertation%20final%20Edipo.docx%23_Toc45134727
file:///C:/Users/User/Desktop/research/Dissertation%20final%20Edipo.docx%23_Toc45134728
file:///C:/Users/User/Desktop/research/Dissertation%20final%20Edipo.docx%23_Toc45134729
file:///C:/Users/User/Desktop/research/Dissertation%20final%20Edipo.docx%23_Toc45134730
file:///C:/Users/User/Desktop/research/Dissertation%20final%20Edipo.docx%23_Toc45134731
file:///C:/Users/User/Desktop/research/Dissertation%20final%20Edipo.docx%23_Toc45134732
file:///C:/Users/User/Desktop/research/Dissertation%20final%20Edipo.docx%23_Toc45134733
file:///C:/Users/User/Desktop/research/Dissertation%20final%20Edipo.docx%23_Toc45134734
file:///C:/Users/User/Desktop/research/Dissertation%20final%20Edipo.docx%23_Toc45134735


 

v 
 

4.1 Introduction ................................................................................................................................. 15 

4.2 Baseline characteristics of the study participants ........................................................................ 15 

4.3 Aminotransferase results of the study participants ..................................................................... 16 

4.4 Prevalence of Hypertransaminasemia in Study Participants ....................................................... 19 

CHAPTER 5 DISCUSSION, CONCLUSION AND RECOMMENDATIONS ............................ 21 

5.1 Introduction ................................................................................................................................. 21 

5.2 Implications of findings to public health .................................................................................... 25 

5.3 Limitations to the study .............................................................................................................. 26 

5.4 Study conclusion ......................................................................................................................... 26 

5.5 Recommendations ....................................................................................................................... 26 

5.6 Suggestions for further study ...................................................................................................... 26 

5.7 Dissemination of results .............................................................................................................. 26 

REFERENCES ..................................................................................................................................... 28 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

file:///C:/Users/User/Desktop/research/Dissertation%20final%20Edipo.docx%23_Toc45134736
file:///C:/Users/User/Desktop/research/Dissertation%20final%20Edipo.docx%23_Toc45134737
file:///C:/Users/User/Desktop/research/Dissertation%20final%20Edipo.docx%23_Toc45134738
file:///C:/Users/User/Desktop/research/Dissertation%20final%20Edipo.docx%23_Toc45134739
file:///C:/Users/User/Desktop/research/Dissertation%20final%20Edipo.docx%23_Toc45134740
file:///C:/Users/User/Desktop/research/Dissertation%20final%20Edipo.docx%23_Toc45134741
file:///C:/Users/User/Desktop/research/Dissertation%20final%20Edipo.docx%23_Toc45134742
file:///C:/Users/User/Desktop/research/Dissertation%20final%20Edipo.docx%23_Toc45134743
file:///C:/Users/User/Desktop/research/Dissertation%20final%20Edipo.docx%23_Toc45134744
file:///C:/Users/User/Desktop/research/Dissertation%20final%20Edipo.docx%23_Toc45134745
file:///C:/Users/User/Desktop/research/Dissertation%20final%20Edipo.docx%23_Toc45134746
file:///C:/Users/User/Desktop/research/Dissertation%20final%20Edipo.docx%23_Toc45134747
file:///C:/Users/User/Desktop/research/Dissertation%20final%20Edipo.docx%23_Toc45134748


 

vi 
 

LIST OF TABLES  

Table 1 Characteristics of study participants ........................................................................ 15 

Table 2 Standard Hypertransaminasemia classification guide ............................................. 17 

Table 3 AST results of the study participants ....................................................................... 17 

Table 4 ALT results of the study participants   ..................................................................... 18 

Table 5 Diagnostic importance of HBV serological markers ............................................... 21 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 
 

 

 
 

 

file:///C:/Users/User/Desktop/research/Dissertation%20final%20Edipo.docx%23_Toc45094947
file:///C:/Users/User/Desktop/research/Dissertation%20final%20Edipo.docx%23_Toc45094948
file:///C:/Users/User/Desktop/research/Dissertation%20final%20Edipo.docx%23_Toc45094949
file:///C:/Users/User/Desktop/research/Dissertation%20final%20Edipo.docx%23_Toc45094950
file:///C:/Users/User/Desktop/research/Dissertation%20final%20Edipo.docx%23_Toc45094951


 

vii 
 

LIST OF FIGURES  

Figure 1 Age distribution for the study participants ............................................................. 16 

Figure 2 Prevalence of Hypertransaminasemia in study participants ................................... 19 

Figure 3 Cumulative prevalence of AST and ALT elevation ............................................... 20 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

file:///C:/Users/User/Desktop/research/Dissertation%20final%20Edipo.docx%23_Toc45095310
file:///C:/Users/User/Desktop/research/Dissertation%20final%20Edipo.docx%23_Toc45095311
file:///C:/Users/User/Desktop/research/Dissertation%20final%20Edipo.docx%23_Toc45095312


 

viii 
 

LIST OF APPENDICES  

Appendix 1 AUREC Approval letter .................................................................................... 31 

Appendix 2 Lancet Clinical Laboratories Approval letter .................................................... 32 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

file:///C:/Users/User/Desktop/research/Dissertation%20final%20Edipo.docx%23_Toc45136402
file:///C:/Users/User/Desktop/research/Dissertation%20final%20Edipo.docx%23_Toc45136403


 

ix 
 

DEFINITION OF TERMS AND ABREVIATIONS   

Aminotransferases- Group of enzymes that catalyse the interconversion of amino acids and 

oxiacids by transfer of amino groups. Aminotransferases are used in assessing liver diseases, 

since serum levels are raised in hepatic impairment.  Most frequently used aminotransferases 

are AST and ALT. ( Vroom et al., 1990). 

AST (Aspartate aminotransferase) - According to medicine net, AST is an enzyme that is 

normally present in liver and heart cells. It is released into the blood when liver cells are 

damaged, so blood AST levels are elevated in liver disease such as in viral Hepatitis.  

ALT (Alanine aminotransferase)- medicine net defines it as an enzyme present within liver 

cells,  showing increased blood levels when liver function is impaired.  

Hypertransaminasemia/ Transaminitis- Refers to high levels of serum transaminases 

above normal range.  

NAFLD (Non-alcoholic fatty liver disease)-  defined as deposition of fat in the liver of a non-

alcoholic subject, a condition which may progress to end stage liver disease (Dabhi et al,  

2008). 

Viral Hepatitis-   Infection of the liver caused by one of several viruses, most commonly 

Hepatitis A, B or C. All these viruses may cause similar symptoms but are transmitted in 

different ways (CDC, 2013). 

Alcoholic hepatitis- Acute hepatic inflammation that results from the interaction of factors 

such as ethanol metabolism effects, inflammation and innate immunity action 

(Chayanupatkul, el al, 2014).  

HCV- Hepatitis C virus infection  
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HBV- Hepatitis B virus infection  

WHO- World health Organisation  

BMI- Body mass index, it is a measure of weight adjusted for height, calculated as weight in 

kilograms divided by the square of the height in meters (CDC, 2015). 

HBsAg- Hepatitis B surface antigen 

HBcAb- Hepatitis B core antibody 

HBsAb- Hepatitis B surface antibody 

HCV- Hepatitis C Virus  

HAV- Hepatitis A Virus  

HBeAg- Hepatitis B Virus e antigen  

Anti-HBeAg- Antibodies to HBeAg 

AMI- Acute Myocardial Infarction 

ULN-Upper limit of normal   

Immunity- Defined as the ability of an organism to resist a particular infection by the action 

of specific antibodies or sensitised white blood cells.  

Exposure- Defined as the state of having no protection from a harmful agent. 

Infection- Defined as the process or state of being infected 

Replication – Defined as the process of duplicating or producing an exact copy of a 

polynucleotide strand such as DNA.  
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Disease- A condition in which there is impaired normal function within the human body or 

one of its organs, often manifesting with signs and symptoms.   

Virion- An entire virus particle consisting of an outer protein shell called a capsid and an 

inner core of nucleic acid ( either RNA or DNA).  

Seroconversion- Defined as the development of detectable antibodies in the blood that are 

directed against an infectious agent.  

Inflammation- Defined as a local response to cellular injury that is marked by capillary 

dilatation, leukocytic infiltration, redness, heat and pain in order to eliminate damaged tissue 

and infectious agent.  
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CHAPTER 1 INTRODUCTION 

1.1 Introduction  

This chapter introduces the study topic, showing the magnitude of the problem in a global 

and local scale, it brings statistics and previous research that has been done in the area. This 

chapter also discusses the purpose and objectives of the study, delimitations and possible 

limitations. 

1.2 Background information  

Hepatitis is an inflammation of liver cells (Hepatocytes) and damage to the liver. There are 

different types and causes of Hepatitis including viral, drug toxicity, and immune diseases. 

The condition can be self-limiting (acute Hepatitis) or progress to scarring of liver tissue 

(Fibrosis), cirrhosis or liver cancer. Viral hepatitis is caused by infection with any of at least 

five distinct viruses: Hepatitis A virus (HAV), Hepatitis B virus (HBV), Hepatitis C virus 

(HCV), Hepatitis D virus (HDV) and Hepatitis E virus (HEV). Most severe viral hepatitis 

infections are due to HBV and HCV, and both are blood borne pathogens transmitted mainly 

through direct contact with blood but also through other body fluids such as semen and 

vaginal fluids. HAV and HEV are transmitted through the faecal oral route and are less 

clinically significant. (WHO, 2018). 

Hepatitis B virus (HBV) is transmitted through exposure to infected blood or blood products, 

semen and other body fluids. The virus can also be transmitted from infected mothers to 

infants at time of birth or from family members to an infant in early childhood. Unsafe 

medical procedures, transfusion of contaminated blood or blood products, occupational 

exposure in Healthcare workers and intravenous drug use have been associated with high 

numbers of infection (WHO, 2018). 
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Hepatic injury does not primarily result from the cytopathic effects of the virus in 

Hepatocytes, but from the body’s immune system response to either acute or chronic 

infection with HBV.  Evidence shows that the innate immunity does not play a major role in 

HBV clearance or liver injury, but the adaptive immunity mediated by cytotoxic T-

Lymphocyte cells does have association both with viral clearance and liver injury.   Failure 

by the body mechanisms to clear HBV infected cells can lead to chronic Hepatitis B and 

development of HBV cirrhosis and hepatocellular carcinoma ( Xuanyong, 2011) 

The incubation period of HBV infection is 40-150 days and initial symptoms in Acute HBV 

infection may range from mild disease to a more severe condition (such as fulminant 

Hepatitis). Following acute episodes about 95% of adults and 5-10% of infected infants 

develop antibodies to HBsAg with full recovery and about 5% of adults and 90% of infected 

infants, and 30-50% of children infected at age 1-5 years develop chronic infection ( Samji, et 

al., 2017) 

In Africa, the growing HBV incidence and prevalence is attributed to high rates of mother to 

child transmission, as most of the infections are acquired before the age of 5 years and 

infected children develop persistent hepatitis and are more likely to develop progressive liver 

disease and cancer in early adulthood. Unsafe blood transfusions in most African settings, 

infections with contaminated needles and sharps in healthcare facilities and traditional 

practices of tattooing have been shown to be important routes of transmission within the 

continent, as well as unsafe sex, and intravenous drug use. (WHO Africa, 2018)  

Aminotransferases are enzymes that are found in different tissues but mainly in Hepatocytes, 

where they catalyse the reversible transfer of the amino group. They catalyse the 

interconversion of aminoacids and oxoacids by transfer of the amino group, which is 

achieved by redistribution of Nitrogen between aminoacids and corresponding oxoacids 
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participating in both protein metabolism and gluconeogenesis. Elevations of both AST and 

ALT are highly characteristic of hepatocellular damage in acute Hepatitis and elevation of 

serum AST above ALT level is seen in chronic hepatitis and liver cirrhosis as a result of 

hepatic cell necrosis with release of mitochondrial AST (Vroon et al., 1990). 

It has been observed that hepatic cell injury is manifested by elevated serum transaminase 

activity prior to the appearance of clinical symptoms such as jaundice. Mild elevations of 

aminotransferases have also been associated with toxic or non-ethanol drug induced hepatitis 

as a result of cellular release of cytoplasmatic enzymes associated with reversible hepatic cell 

damage, as well as cholestatic lesions either intra-hepatic or post-hepatic may also cause 

modest transaminase elevations, with AST usually exceeding ALT and also elevations in 

serum Gamma Glutamyltransferase (GGT) and alkaline phosphatase (ALP) (Israili et al., 

1990). 

Although aminotransferase elevation may occur with other nonhepatic disorders, elevations 

exceeding 10 to 20 times the reference are uncommon in the absence of hepatic cell injury 

and because the concentration of ALT is less than AST in all cells except hepatic cytosol, 

ALT elevations are less common in nonhepatic disorders such as in Myocardial infarction or 

skeletal muscle diseases. (Vroon et al., 1990).  

Aminotransferases are enzymes that are widely distributed in body tissues and catalyse the 

reversible transfer of the amino group. The most frequently used aminotransferases in the 

laboratory are Alanine aminotransferase (ALT) and Aspartate Aminotransferase (AST), in 

the diagnosis of liver function impairment and damage. Usually, serum levels of these 

enzymes will be above normal range, due to hepatocyte destruction.  (Rej,1990). 
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Liver disease has been ranked as the 5th most common cause of death globally and as the 

second leading cause of mortality among all digestive diseases in the US alone 

(Everhart,2009) 

It is also estimated that more than fifty million people in the world have chronic liver disease 

and globally, alcohol and viral hepatitis are the leading causes of chronic liver disease. In 

2001, the estimated worldwide mortality from liver cirrhosis was 771,000 people, ranking 

14th and 10th as the leading cause of death in the world and in developed countries 

respectively.  It is estimated that by 2020, liver cirrhosis will be the 10th leading cause of 

death globally (Murray, 1997). 

1.3 Problem statement  

Despite being of public knowledge that serum aminotransferases are raised in liver injury, 

different studies conducted on similar topics have shown disagreements among scholars on 

the usefulness of serum aminotransferases in assessing liver damage such as in viral hepatitis. 

Some scholars have indicated that serum aminotransferase levels don’t always correlate with 

disease progression or liver injury in patients infected with HBV or in indicating patients at a 

higher risk for developing liver cirrhosis and liver cancer but others reinforce the fact that 

serum aminotransferases still remain an effective, less invasive procedure for assessing liver 

injury, correlating with clinical and other laboratory findings.  

The Researcher has anecdotally observed that samples of patients with positive HBV markers 

at Lancet Clinical Laboratories don’t most times present with high serum aminotransferase 

levels as expected, even in those documented with a chronic infection or thought to be having 

a progressing liver condition and on the other hand, samples of patients with no documented 

liver infection or physical hepatic trauma present with abnormally high aminotransferase 
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levels. In this study, the researcher sought to analyse serum aminotransferase levels in 

patients found to be positive for HBV, a major cause of liver disease and complications.   

Considering that most patients infected with HBV are asymptomatic, serum aminotransferase 

levels are thought to be a key procedure in assessing liver damage in patients infected with 

HBV and in doing so, reducing the burden of associated liver cirrhosis, hepatocellular 

carcinoma, morbidity and mortality in developing countries such as Zimbabwe.  

No similar study had been previously done in Zimbabwe to ascertain the burden of 

Hypertransaminasemia in relation to HBV. 

1.4 Justification of the study  

The findings of the study may bring a detailed understanding of the usefulness of serum 

aminotransferases in patients with HBV infection by assessing the prevalence of such 

elevation in participants with an established infection. The study may help to assess the 

burden of aminotransferase elevation in those infected with HBV and explore the factors 

behind normal aminotransferase levels in the same population. The findings from this study 

may also create ground for further research to be done locally on the same study area and 

thus give a higher contribution to public health efforts directed at reducing the incidence and 

prevalence of  HBV infections.  

1.5 Purpose of the study 

The aim of this study was to determine the prevalence of serum Hypertransaminasemia 

among patients with HBV whose samples were tested at Lancet Clinical Laboratories from 

2016 to 2019.   
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1.6 Research questions  

 What was the prevalence of Hypertransaminasemia in relation to HBV infection 

among patients whose samples were tested at Lancet Clinical laboratories from 2016 

to 2019? 

 What were the Socio-demographic characteristics of patients with 

hypertransaminasemia whose samples were tested at Lancet Clinical Laboratories 

from 2016 to 2019?  

1.7 Research Objectives  

1.7.1 Broad Objective 

 To review Serum aminotransferase levels  in Hepatitis B Virus positive patients 

whose samples were processed at Lancet Clinical Laboratories from 2016 to 2019 

1.7.2 Specific Objectives 

 To determine the prevalence of Hypertransaminasemia in relation to HBV infection 

among patients whose samples were processed at Lancet Clinical laboratories from 

2016 to 2019. 

 To determine the Socio-demographic characteristics of patients with 

hypertransaminasemia whose samples were processed at Lancet Clinical Laboratories 

from 2016 to 2019 

1.8 Delimitations of the study  

The study was conducted at Lancet Clinical Laboratories head office which is located in 

Harare. The Researcher analysed records from patients with documented HBV infection who 

had serum aminotransferases tests done. Patients with documentation on positive antibodies 
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to HCV and HAV (IgM) were excluded from the study. No specific age group or gender was 

prioritised in this study.  

The Researcher used three HBV markers (HBsAg, HBsAb and Total HBcAb) wherever 

possible, to rule out confounders such as recent vaccination that may give a false positive 

HBsAg, since a positive Total HBcAb indicates a true infection, either in the past or currently, 

being it a combination of both IgG and IgM antibodies to the core antigen of the virus found 

within infected hepatocytes. 

1.9 Limitations of the study  

A major limitation to my study was the fact that Lancet Laboratories is a private laboratory, 

whose charges are very expensive, so the data collected could be biased towards people of 

higher economic status.  

The researcher also conducted a retrospective data analysis. Data had been originally 

collected by subjects other than the researcher and for purposes other than the study that was 

conducted, so the information could have some discrepancies or incomplete variables, which 

may have an impact on the findings of the study.  

Other limitations include scientific evidence which shows that serum aminotransferase levels 

may suffer a mild elevation depending on a patient’s diet, BMI, and non viral hepatic 

diseases such as alcoholic liver disease and fat storage disorders. The researcher may not 

have been able to trace all the listed confounding variables. 
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CHAPTER 2 LITERATURE REVIEW 

2.1 Introduction  

This chapter brings scientific research done on areas of concern to the study topic as well as 

areas of scientific discussion between different scholars and implications to the study topic. 

2.2 Literature review in relation to research objectives  

Aminotransferases are analysed in serum to asses and monitor liver damage, such as in viral 

infections. ALT is mainly found in the liver, but also in small amounts in the kidneys, heart, 

muscles and pancreas, whilst AST is found in the liver, but also in considerable amounts in 

other tissues.   

In recent years there has been some controversy on the usefulness of serum aminotransferases 

in assessing liver disease, due to many other non viral factors which may influence their 

serum levels such as diet, alcohol consumption, obesity and the presence of these enzymes in 

other tissues.  Still, serum aminotransferase levels remain a key procedure in assessing liver 

damage such as in viral hepatitis, for being less invasive and more effective even in resource 

limited settings.  

A study conducted in Germany, with the aim of scrutinising the evidence for using ALT as a 

primary screening parameter for liver diseases concluded that elevated serum ALT levels 

indicate a high specificity and a reasonable sensitivity to liver injury. The study also 

concluded that ALT levels are increased in majority, but not all patients with acute or chronic 

liver disease and that elevated ALT levels are also a risk factor for liver specific mortality 

(Wedemeyer et al., 2010). 

An article on mild elevation of liver transaminase levels, its causes and evaluation published 

in 2017 indicated that based on a large prospective study performed in the UK on patients 
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with abnormal transaminase levels or liver function, only 1.35% of 1,300 patients with 

abnormal transaminases levels had serious liver disease that required immediate treatment. 

About 1% of the cases had viral hepatitis and 0.3% hereditary hemochomatosis and even 

after repeating liver enzyme testing, 84% of the results remained abnormal after one month 

and 75% after two years (Robert et al., 2017). 

A study done in 1987 to investigate the relationship between ALT levels and the prevalence 

of serologic markers of viral hepatitis concluded that patients with viral Hepatitis had the 

highest elevations in ALT serum levels.  Serologic evidence of acute or chronic HBV 

infection was detected in 6.1% of specimens with elevated ALT levels compared with 1.3% 

with normal ALT levels (Donald et al., 1987). 

A similar study conducted on the relationship between serum ALT levels and liver histology 

in chronic HCV infected patients concluded that patients with elevated ALT levels had higher 

histological activity than those with normal ALT levels. Among patients with chronic HCV 

infection, liver lesions were milder in those with normal serum ALT than those with 

abnormal ALT levels. The researchers also noted that some patients with normal ALT levels 

may have advanced liver disease (Mohammadi et al., 2005).   

An article published by the American Association for the study of liver diseases (AASLD) 

journal on serum activity of ALT as an indicator of health and disease indicates that ALT is a 

sensitive test to detect individuals with liver disease, due to proved association between ALT 

levels and prediction of mortality. The researchers also highlighted that abnormal ALT levels 

must trigger an appropriate clinical evaluation (Kim et al., 2008).  

A study done in 2009 on the correlations of serum HCV RNA and ALT with liver 

histopathological changes in patients with chronic HCV concluded that serum HCV RNA 

titter had no correlation with the ALT level and it could not reflect the degree of liver 
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histological damage. Researchers also found out that the ALT level had no correlations with 

the stages of liver fibrosis, but it did reflect the grades of liver necroinflammatory activity to 

some extent ( Liu et al., 2009) 

A study done in Italy on the prevalence of significant liver disease in people with 

asymptomatic HCV infection showed that ALT levels normal in 46% of the viremic patients 

and elevated in 54% of the cases. Abnormalities were detected in 19% of the people who had 

normal ALT levels and in 61% of the viremic persons who had elevated ALT levels. 

Researchers also concluded that the severity of liver disease correlates with abnormal ALT 

levels and increases with age (Alberti et al., 2002).   

A similar study done in 2003, to determine the validity and clinical utility of the AST/ALT 

ratio in assessing liver disease severity indicated that there was significant correlation 

between abnormal serum levels of AST and ALT, and severity of liver disease. The AST and 

ALT ratio had a sensitivity of 81.3% and specificity of 55.3%.  The researchers concluded 

that the AST/ALT ratio is correlated with both histological stage and clinical evaluation of 

liver disease and that progressive liver impairment is marked by an increase in the AST/ALT 

ratio (Risso et al., 2003). 

A study done in 2001 in order to assess the clinical utility of serum ALT and AST in chronic 

HCV infection, showed that both ALT and AST are useful markers of chronic hepatic 

disease , however it is important to note that the AST may elevate alone, suggesting that 

measuring AST may be useful  when the ALT is consistently normal (Anderson et al., 2000).   

Mzingwane M, et al. (2014) in a cross sectional study conducted on the seroprevalence of 

HBV and its serology patterns in Zimbabwe indicate a total HBsAg prevalence of 17.1% 

(males 19% and females 15.8%). The researchers also tested the participants for other HBV 

markers such as HBsAb, HBcAb, HBeAg and Anti-HBeAg, with participants being grouped 
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as having a resolved infection, active HBV carriers and inactive carriers with a resolving 

infection.  
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CHAPTER 3 RESEARCH METHODOLOGY  

3.1 Introduction  

This chapter makes a detailed description of the methodology to be used in order to conduct 

the study, including the research design, data collection instruments and ethical 

considerations.   

3.2 Research Design  

The researcher used a retrospective cross sectional design.  A retrospective cross sectional 

study design measures parameters at a single point of time through analysis of past records or 

secondary data on the desired variables. The researcher reviewed laboratory records 

originally collected from January 2016 to December 2019.  

3.3 Study setting  

This study was carried out at Lancet Clinical Laboratories in Harare due to the organisation’s 

testing capacity of HBV markers and biochemical parameters of interest to the study.   

3.4 Data collection procedure  

The researcher conducted a retrospective data analysis, through collection of available 

laboratory records on patients from the organisation’s data base. Individual records on 

positive HBV markers and serum aminotransferases were grouped for presentation and 

analysis. 

3.5 Study population 

In this study, the population was comprised of samples processed at Lancet Clinical 

Laboratories in the period starting from 2016 to 2019 that had tested positive for HBV 

markers (HBsAg, HBsAb, and HBcAb). Patients with documented confounders to the study 

were excluded.  
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3.6 Study Sample  

The researcher used a total sample size of 214 laboratory records with documented positive 

HBV markers and serum aminotransferases.  

To come up with the sample size, the researcher used a formula for sample size calculation in 

Cross sectional medical studies by Pourhoseingholi MA, et al, 2015. 

n=
 z2 P(1-p)

d2
 

Where:  

n is the sample size 

Z is the statistic corresponding to level of confidence  

P the expected prevalence (obtained from previous studies or pilot study conducted by the 

researcher) and d is the precision.  

Pourhoseingholi MA, et al, also states that the level of confidence usually aimed for is 95% 

and that if the prevalence is between 10% and 90%  a precision of 5% should be used.  

For this research, Z for a 95% CI=  (1.96)95%, P=(0.17)17%, According to Mzingwane M et 

al, in a study the total prevalence of HBV in Zimbabwean adults is 17% (Mzingwane M et al, 

2014) and d= 0.05(3%). 

n=
(1.96)2*0.17(1-0.17)

(0.05)2
 

𝑛 =
3.92 ∗ 0.17 ∗ 0.83

0.0025
 

n=
0.5531

0.0025
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n=221 

3.7 Sampling procedure  

The researcher used a non-probability convenience sampling technique to select the desired 

sample. Records with documented positive HBV markers with requested aminotransferases 

were selected until the sample size was reached. 

3.8 Data collection instruments  

The formula below was used as a data collection instrument to calculate the prevalence of 

hypertransaminasemia in HBV positive patients.  

Prevalence is the number of HBV positive participants with elevated aminotransferases 

(AST/ALT) amongst all HBV positive participants with aminotransferases.  

%Prevalence of ↑AST/ALT=
Total number of HBV positive participants with elevated AST/ALT

Total number of HBV positive participants with AST or ALT done (normal+elevated)

x100 

3.9 Ethical considerations  

The study was conducted after receiving approval from the Africa University Research Ethics 

Committee (AUREC and securing approval from Lancet Clinical Laboratories management 

to carry out the study.  

The researcher did not deal with individual patients, but with records, and these were coded 

according to a sample number in order to ensure patient privacy and confidentiality. Due to 

the nature of the study (Retrospective data analysis), the researcher did not use any consent 

forms prior to data collection.    
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CHAPTER 4 DATA PRESENTATION AND ANALYSIS  

4.1 Introduction  

In this chapter, the researcher presents the study findings in respect to research objectives, 

making a detailed description of the results obtained from the study population.  

4.2 Baseline characteristics of the study participants  

Table 1: Characteristics of study participants 

Characteristic  N = 214 

Age (Median, IQR) yrs (41, 20-79) 

Gender  

Females 

Males  

Not stated  

 

148 (69, 1) 

63 (29, 4) 

3 (1,4) 

HBsAg Concentration  

˂1000 IU/L 

˃1000 IU/L 

 

22(10.3) 

192(89.7) 

NB. Data is given as n(%) unless defined 

A total of 214 patient results were analysed using Microsoft Excel, of which the majority 

were from males (69.1%). There were 3 records in which the sex was not indicated by the 

clinician. The sampled data comprised of patient records from 2016 to 2019 whose samples 

had been processed at Lancet clinical laboratories.  The median age was 41 years. A total of 

22 study participants had HBsAg levels below 1000 IU/l as compared to 192 participants 

with HBsAg levels above a 1000 IU/l, which may point out that a true infection was present, 

for HBsAg levels below 1000 IU/L may not necessarily be an indication of an infection with 

HBV. It is also an indicator of the severity of viral HBsAg concentration in the patient’s 

serum and possibly higher infectivity.  The researcher used a 1000 IU/L as a cut off point for 

the HBsAg value following how the results are reported by the Architect i1000 analyser 

which does the quantitative HBsAg testing at the site where the data was collected.    
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Figure 1: Age distribution for the Study participants  

The age distribution for the study participants is shown in Fig 1. The results show that most 

study participants where aged between 40-49 years, followed by those aged between 30-39 

years. A lower number of participants is seen in the 70-79 age group, as well as those aged 

between 60-69 years. 

 4.3 Aminotransferase results of the study participants  

In the present study the researcher analysed two aminotransferases, the AST and ALT.  The 

AST reference rage used in this study for classification is 15-40 IU/L and for ALT 10-40 IU/l. 

The standard classification of aminotransferase elevation is shown in Table 2.The 

classification is based on the extent of elevation observed, allowing an estimation of the 

severity of the hypertransaminasemia. 
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Table 2: Standard hypertransaminasemia classification guide  

Hypertransaminasemia Classification  Reference Value  

Borderline elevation  1-2 x ULN 

Mild elevation  2-5 x ULN 

Moderate elevation  5-15 x ULN 

Severe elevation  ˃15 x ULN 

Massive elevation  ˃10,000 IU/L 

 

The ULN (Upper Limit of Normal) represented in the table above is equivalent to 40 IU/L 

which is the upper value in the reference range. It is the element used to find the type of 

elevation present.  

The unit used for quantifying the aminotransferase value is IU/L (International units per 

litter). Massive elevation is defined as an AST/ALT level that is above 10,000 IU/L. 

Table 3: AST results of the study participants  

 

[AST] elevation  

N = 214 

[HBsAg]  ˂1000 IU/L 

 

[HBsAg]  >1000 IU/L 

 

Normal  16 (7,4) 106 (49, 5%) 

Borderline  4(1, 8) 26 (12, 1) 

Mild  1 (0, 4) 21 (9, 8) 

Moderate   0 25 (11, 6) 

Severe  1 (0, 4) 14 (6, 5) 

Massive  0 0 

NB. Data is given as n(%)  
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Represented above is the criteria used in classifying transaminase elevation in respect to AST 

levels observed in study participants. Study participants with a normal AST level are defined 

as those with a serum AST within the normal reference range (15-40 IU/L). A total of 16 

(7,4%) participants  with [HBsAg]  ˂1000 IU/L had normal AST levels, followed by 4 (1,8%) 

participants with borderline elevation. Mild elevation was observed in 1 (0,4%) participant, 

as well as severe elevation which had 1 study participant, both with an [HBsAg]  ˂1000 IU/L.  

A total of 106 participants with [HBsAg]  >1000 IU/L had normal AST levels, followed by 

26 (12,1%) participants with borderline elevation. Mild elevation was seen in 21 (9,8%) study 

participants and moderate elevation in 25 (11,6%) study participants. The last 14 (6,5%) 

participants showed severe elevation and massive elevation was not present in any of the 

participants.  

Table 4: ALT results of the Study participants  

 

[ALT] elevation  

N = 214 

[HBsAg]  ˂1000 IU/L 

 

[HBsAg]  >1000 IU/L 

 

Normal  12 (5,6) 84 (39,2) 

Borderline  5(2,3) 50 (23,3) 

Mild  3 (1,4) 26 (12,1) 

Moderate  0 14 (6,5) 

Severe  3 (1,4) 17 (7,9) 

Massive  0 0 

NB. Data is given as n(%)  

Represented above is the criteria used in classifying transaminase elevation in respect to ALT 

levels in study participants. A total of 12 ( 5,6%) study participants with [HBsAg]  ˂1000 

IU/L had normal ALT levels, followed by 5 (2,35) study participants with borderline 
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elevation and 3 (1,4%) participants with mild elevation respectively.  No participants showed 

moderate elevation, in contrast to 3 (1,4%) participants with severe elevation.  

A total of 84 (39,2%) study participants with [HBsAg]  >1000 IU/L had normal ALT levels, 

followed by 50 (23,3%) participants with borderline elevation and 26 (12,1%) participants 

with mild elevation respectively. Moderate elevation was seen in 14 (6,5%) study participants 

and severe elevation in 17 (7,9%) study participants.  

4.4 Prevalence of Hypertransaminasemia in Study Participants 

  

Figure 2: Prevalence of hypertransaminasemia in study participants  

Depicted in Fig 2 is the prevalence of hypertransaminasemia by each classified form. Fig 2 

also depicts a comparative analysis of both AST and ALT elevation by each specific type. A 

higher proportion of participants with normal AST level is seen compared to ALT. The same 

can be observed with borderline elevation, where ALT elevation is more prevalent as 

compared to AST and mild elevation where ALT elevation is more prevalent as compared to 

AST mild elevation.  AST moderate elevation is also seen to be more prevalent as compared 

ALT elevation, and ALT severe elevation is more prevalent compared to AST elevation.  
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Figure 3: Cumulative prevalence of AST and ALT elevation  

The bar graph shows the cumulative prevalence for both AST and ALT with ALT having the  

highest prevalence in aminotransferase elevation (55%) as compared to the prevalence of 

AST elevation (42%). 
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CHAPTER 5 DISCUSSION, CONCLUSION AND RECOMMENDATIONS 

5.1 Introduction 

An appropriate laboratory diagnosis of HBV infection is mostly dependent upon HBV 

markers, of which HBsAg is the most frequently used, due to its cost effectiveness and 

availability even in a resource limited environment. Bonino F, et al. outlines the specific roles 

of each of the HBV serological markers used in clinical practice as listed in the table below 

(Bonino et al. 2010) 

Table 5: Diagnostic importance of HBV serological markers 

HBV Serological Marker  Diagnostic Category  

HBsAb Immunity 

HBcAb Exposure  

HBsAg Infection  

HBeAg Replication  

IgM HBsAb Disease 

 

All of the samples analysed in the present study had a positive HBsAg test, of which 89.7% 

of the study participants had an HBsAg value greater than 1000 IU/L and only 10.3% had an 

HBsAg value of less than 1000 IU/L.  The HBsAg is a serum marker for the external 

envelope of the virion, released from infected hepatocytes in high quantities in an infected 

person. Persons with a positive HBsAg have overt HBV infection but may not have an active 

infection, because most inactive carriers have a normal liver ( Bonino et al. 2010). 

After infection, HBsAg levels increase in the blood within the next few weeks following 

exposure, this is called the acute phase of the infection which may result in development of 

HBsAb and clearance of HBsAg (Recovery and immunity) or development of a Chronic 

infection (Persistent HBsAg for more than 6 months, with or without HBsAb), so HBsAg is a 

good indicator of infection, be it acute or chronic. (CDC, 2020). 
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All samples analysed where also positive for total HBcAb. A total HBcAb does not screen for 

either IgM HBcAb or IgG HBcAb but gives the total, which is a combination of the two. 

HBcAb appears at onset of symptoms in acute HBV infection and persists for life. It is an 

indication of an ongoing infection (IgM type) or a previous infection (IgG type) (CDC, 2020).  

The HBcAb helps determine whether the infection is acute or chronic in conjunction with a 

positive HBsAg, but in this study only the Total HBcAb was being assayed, establishing only 

the existence of infection at some point in time, but considering the HBsAg which is positive 

there is a higher probability of it having been a chronic infection in most if not all cases  

The study findings also indicated that more than half of the study participants had a negative 

HBsAb test. This indicates the presence of infection with no identifiable immunity or 

seroconversion occurring. The Presence of HBsAb indicates recovery and immunity from 

HBsAg either from infection or vaccination and the absence of HBsAb in a patient with a 

positive HBsAg may result from a recent infection or inability from the host to clear the 

HBsAg, the late is observed in Chronic infection. (CDC, 2020). 

A few participants had been screened for HBeAg and HBeAb, and for these, most patients 

presented with a negative HBeAg and Positive HBeAb. The Presence of HBeAg indicates 

ongoing viral replication and high levels of HBV in the patient serum. HBeAg is found in the 

serum of both Acute or chronic individuals who have failed to develop HBeAb and is 

associated with poor disease prognosis (CDC, 2020). 

The absence of HBeAg and Presence of HBeAb in most patients indicates that most of them 

were less infectious and had a lower HBV viral replication rate and had no signs or symptoms 

of the infection, due to inactive infection. When HBV markers indicate a possible infection, 

serum aminotransferases are used to assess liver damage or impairment. Serum 

aminotransferases (AST and ALT) are useful measures of hepatocyte injury, although AST is 
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less specific than ALT. Diseases that affect hepatocytes, such as in HBV infection, show an 

elevation of the AST and ALT levels ( Murali et al. 2017). 

Findings of the present study regarding AST results in study participants with [HBsAg]  

˂1000 IU/L showed that approximately 7.4% of the subjects had normal AST levels and only 

2.6% had elevated AST levels of which 1.8% borderline elevation, 0.4% mild elevation and 

the remaining 0.4 severe elevation. On the other hand, 49.5% of the participants with a 

HBsAg value >1000 IU/L had normal AST levels and 40% had elevated AST levels, of 

which 12.1% borderline elevation, 9.8% mild elevation, 11.6% moderate elevation and 6.5% 

severe elevation.  

Ahadi M et al (2017) showed that serum HBV DNA levels did not correlate with AST levels, 

which can be applicable to the HBsAg value, which tends to be higher in patients with a high 

HBV DNA viral load as indicated by Yakovlev A et al. Based on that it is safe to assume that 

a high or normal AST value does not always correlate with the HBsAg value as seen with the 

current study which had more than half of the participants with HBsAg value >1000 IU/L 

having a normal AST level.  

Another possible explanation of the AST value could be drawn from Shao J et al who 

indicates that in HBeAg patients there is no correlation between serum levels of HBV DNA 

(hence HBsAg) and AST levels. As indicated above, the findings of the current study show 

that most study participants had a negative HBeAg value. It is also important to note that 

AST is less specific in Viral Hepatitis, since it is elevated in non hepatic conditions such as 

AMI, or general muscle injury (Carey et al. 2014). 

Regarding the  ALT results, the current study showed that 5.6% of the study participants with 

[HBsAg]  ˂1000 IU/L had normal ALT levels in comparison to 39.2% of participants with 

HBsAg value >1000 IU/L that had normal ALT levels. Among those with [HBsAg] ˂1000 
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IU/L another 5.1% had elevated ALT levels of which 2.3% borderline elevation, 1.4% mild 

elevation and another 1.4% severe elevation. It is important to note that only 10.7% of the 

total study participants had [HBsAg] ˂1000 IU/L in comparison to 89.2% of participants that 

had an HBsAg value >1000 IU/L. 

Shao J et al (2007) indicates the existence of correlation between serum ALT levels and HBV 

DNA viral load mostly in HBeAg negative individuals. This would then indicate that more 

than half (56%) of the total of those with HBsAg value >1000 IU/L in this study had elevated 

levels of ALT in comparison to 43.9% participants with normal ALT levels and of these, the 

majority (26.1%) had borderline elevation.  

A normal AST and ALT value in patients with a positive HBsAg value can be explained by a 

lower level of infection characterised by reduced viral replication, less or no hepatic 

inflammation and reduced AST and ALT levels. This mostly occurs in inactive chronic HBV 

infection often with detectable HBeAb and negative HBeAg (Carey et al. 2014).  

Based on findings from the present study, it was established that the prevalence of AST 

elevation in study participants was less marked as compared to the ALT elevation. All types 

of elevation, except for moderate elevation show a higher prevalence of ALT elevation in 

relation to AST. A higher proportion of patients with a positive HBsAg value and yet normal 

aminotransferase level is seen with the AST value which could support findings by Carey W 

et al that point out that AST is less specific in viral hepatitis. The prevalence of 

hypertransaminasemia seemed to drop as the type of elevation got to the top, with borderline 

elevation showing the highest prevalence (14% for AST and 25% for ALT) and massive 

elevation with a prevalence of 0% for both AST and ALT. The cumulative prevalence of 

hypertransaminasemia in the present study also shows a higher prevalence of ALT elevation 

(55%) in comparison to AST elevation (42%).  
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Available information from previous studies indicates that aminotransferase elevations 

exceeding 10 to 20 times the reference rage are uncommon in the absence of hepatic cell 

injury, considering that the concentration of ALT is less than AST in all cells except hepatic 

cytosol, ALT elevations are less common in nonhepatic disorders such as in Myocardial 

infarction or skeletal muscle diseases. (Vroon et al, 1990). 

Wedemeyer et al (2010) also indicates that ALT levels are increased in majority, but not all 

patients with acute or chronic liver disease and that elevated ALT levels are also a risk factor 

for liver specific mortality. This statement strengthens the point that not all patients with an 

acute or chronic viral HBV infection has abnormal aminotransferase levels, thus not all study 

participants had a significantly raised AST/ALT value.  

5.2 Implications of findings to public health 

 

The results from the study revealed that there is a high prevalence of hypertransaminasemia 

among patients with positive HBV markers. Study findings have also indicated that high 

serum AST and ALT levels may be indication of early hepatic disease or the terminal stage of 

the disease when there is inflammation and hepatocyte cell death. It is also important to note 

that a certain proportion of the study population that had positive HBV markers had normal 

serum AST and ALT levels, indicating a possible inactive chronic infection with no visible 

signs of infection and yet the patient may be infectious and spreading the infection,  

Based on these findings, there is need to put more effort in screening for HBV infection in the 

general population due to the risk it poses, specially through the asymptomatic and inactive 

carriers that could still be spreading the infection.  
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5.3 Limitations to the study  

The study was carried out by analysing electronic records from an organisation’s data base. 

Information on confounders could not always be traced or retrieved, thus this may have 

resulted in some Bias to the study.  

The Researcher was limited to working with the total HBcAb and not specific parameters 

such as the IgM type HBcAb and IgG type HBcAb in order to trace the infection if it is 

Chronic or acute.  

5.4 Study conclusion  

The study revealed a high prevalence of both AST and ALT enzyme levels among patients 

with positive HBV markers. ALT had the highest prevalence (55%) as compared to AST 

(42%).   

5.5 Recommendations  

From the findings of this study, the Researcher recommends that a prospective study be 

conducted on serum aminotransferases in relation to HBV infection in the Zimbabwean 

population, focusing clearly on all HBV markers including the IgM and IgG HBcAb and the 

role of HBeAg and HBeAb in Chronic infection.  

5.6 Suggestions for further study 

The researcher suggests that a prospective study be conducted on the usefulness of serum 

aminotransferases in patients chronically infected with HBV.  

5.7 Dissemination of results  

The dissemination of the study findings involves raising the awareness of clinicians in local 

hospital settings on the usefulness of aminotransferases in the initial assessment of HBV 

infection, especially when used in combination with other HBV infection markers and the 
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need for care and expertise when interpreting apparently normal aminotransferase levels in 

patients chronically infected. The researcher will share the study findings with the 

organisation where the study was conducted.  
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