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Abstract 

Viral hepatitis is an inflammation of the liver due to viral infections and there are 

groups of viruses that affect the liver of which hepatitis B and C viruses are the 

causative agents of sever form of liver disease with high rate of mortality. 

Laboratory waste handlers who undergo collection, transportation, and disposal of 

laboratory wastes in the National laboratory for public health are at risk of 

exposure to acquire those infections which transmit mainly as a result of 

contaminated blood and other body fluids including injury with sharp instruments, 

splash to the eye or mucous membrane. This study aimed to determine the 

prevalence of hepatitis B and/or C viruses and associated liver function tests 

among laboratory waste handlers. 

This is a cross-sectional study was conducted in March 2015, in national laboratory 

for public health, among 50 workers after acquiring ethical clearance and informed 

consent data were collected by using pre-tested and well structured check list. 

Venous bloods were collected and the serums were tested for hepatitis B surface 

antigen and anti-hepatitis C antibody using Enzyme Linked Immuno sorbent Assay 

technique (ELISA) and automated machine (Hitachi) for measuring liver function 

tests. Data was entered and analyzed using SPSS software package (version19). 

The statistical analysis showed that: The 50 non vaccinated workers, an adequate 

awareness about type of waste among the group 48%,during work only 62%were 

wearing protective cloth and 84% were wearing gloves while handling laboratory 

waste, just about 24% had segregate the waste ,and 18% used sharp container 

while handling sharpening. Only 8% had got pricked accidentally by handle 

needle. Only one worker (2%) had infected with HBV during last ten years, and no 

one had infected with HCV. When measuring LFT (total bilirubin, total protein, 
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albumin, alkaline phosphates, aspartate aminotransferase, and Alanine 

aminotransferase) for those workers, we found a significant decrease in total 

bilirubin, total protein, albumin, alkaline phosphates, aspartate aminotransferase. P. 

value prospectively (0.007, 0.000, 0.0003, 0.000, 0.026) and insignificant decrease 

for Alanine aminotransferas.   P. value (0.435). 

Overall, an inadequate awareness and a few risk perceptions about HBI were found 

among the study group with significant impairment in liver function test. 
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 ٍسزخيص اىذراسخ

اىزٖبة اىنجذ اىفيزٗسي ٕ٘ اىزٖبة اىنجذ  اى٘ثبئي ثسجت اىؼذٗٙ اىفيزٗسيخ ْٕٗبك ٍجَ٘ػخ ٍِ اىفيزٗسبد 

,اىفيزٗسبد ٕي اىؼ٘اٍو اىَسججخ ىيزؼزض لإٍزاض اىنجذ  B  ٗCاىزي رؤثز ػيٚ اىنجذ ٍْٖب اىزٖبة اىنجذ 

قٍ٘ي ىيصحخ اىؼبٍخ اىذيِ يقٍُ٘٘ ثؼَييخ جَغ اىحبدح ٍغ اررفبع ٍؼذه اى٘فيبد. اىؼبٍيُ٘ في اىَؼَو اى

ّٗقو ٗاىزخيص ٍِ اىْفبيبد اىَخجزيخ ٌٕ أمثز قبثييخ ىيزؼزض ىخطز  ريل الأٍزاض اىزي رْقو ثشنو رئيسي 

ث٘اسطخ اىذً اىَي٘س ٗس٘ائو اىجسٌ الأخزٙ ػِ طزيق  الإصبثخ ثأدٗاد حبدح ,أٗ ػِ طزيق  دفقٔ إىٚ 

 Cأٗ اىفيزٗسبد  Bفذ ٕذٓ اىذراسخ إىٚ رحذيذ ٍذٙ اّزشبر اىزٖبة اىنجذ اىؼيِ أٗ الأغشيخ اىَخبطيخ. ٕذ

 .ٍٗب يزرجط ثٖب ٍِ اخزجبراد ٗظبئف اىنجذ ىؼَبه اىْظبفخ ثبىَخزجز

ػبٍلا ثؼذ  21 ىؼذدىيصحخ اىؼبٍخ ,   اىقٍ٘ي  اىَؼَو, في  5102ٍبرص  في دراسخ ٍسزؼزضخ أجزيذ ٕذٓ 

 ىنو اىَطبثقخ الإجبثبد لاخزيبر قبئَخثبسزخذاً   اىلاسٍخ اىجيبّبد جَؼذ  اىَسزْيزح  ٍ٘افقزٌٖ اىحص٘ه ػيٚ

ثبسزخذاً إّشيٌ ٍزرجط اىَْبػي  Bٗ Cىزٖبة اىنجذ ا ٗج٘د اخزجبر إجزاءرٌ جَغ اىذٍبء اى٘ريذيخ ٗ ٗ.    فزد

 . رٌ إدخبه اىجيبّبد ٗ رحيييٖب ثبسزخذاً LFT( ٗ اىجٖبس الآىي )ٕيزبشي ( ىقيبص ELISAرقْيخ اىفحص )

ٍِ اىؼَبه غيز اىَطؼَيِ , ٗاى٘ػي اىنبفي ح٘ه ّ٘ع  21( .ٗمبُ  version19 ) SPSS)حشٍخ اىجزاٍج 

٪  48٪ يزرذُٗ اىشٙ اىَخجزٙ اى٘اقي  ٗ مبّذ  25٪ , خلاه اىؼَو فقط  84ٍِ اىْفبيبد ضَِ اىَجَ٘ػخ 

قٍُ٘٘ ثؼَييخ رصْيف ٪  ي 58يزرذُٗ اىقفبساد أثْبء اىزؼبٍو ٍغ اىْفبيبد اىَخجزيخ , مبُ فقط ح٘اىي 

يسزخذٍُ٘  اىحبٗيبد اىخبصخ ىلأدٗاد اىحبدح أثْبء اىزؼبٍو ٍغ الأدٗاد % 04اىْفبيبد اىَخجزيخ , ٗ 

 5٪ فقط قذ رؼزض٘ا  ى٘خش ػِ طزيق اىخطأ ػْذ اىزؼبٍو ٍغ الإثز. ٗمبُ ػبٍو ٗاحذ فقط ) 4اىحبدح . ٗمبُ 

ْ٘اد اىؼشز اىَبضيخ, ٗ ٗلا ر٘جذ إصبثخ خلاه اىس HBV٪ ( رؼزض ىلإصبثخ ثَزض اىنجذ اىفيزٗسي 

        HCV.ثَزض اىنجذ اىفيزٗسي   

) اىجيييزٗثيِ اىنيي, اىجزٗريِ اىنيي , اىشلاه , ٗاىف٘سفبد اىقي٘يخ, ٗ الألاّيِ اسجبرربري  LFTػْذ قيبص 

ِ اىنيي , اىشلاه , اىجيييزٗثيِ اىنيي, اىجزٗري)  ػيٚ ٗاضح رأثيز  ٗجذّب اىؼَبه, لأٗىئل(  لاّيِ, ألاّيِ الأ

 1.1110,  1.111,  1.110) ػيٚ اىز٘اىي    p valueٗاىف٘سفبد اىقي٘يخ, ٗ الألاّيِ اسجبرربريش (. قيَخ 

 p value  (1.802 . ). قيَخ  (alt) ػيٚ رأثيز ي٘جذ ٗلا( ٗ  1.152,  1.111, 

ثيِ ٕذٓ  (HBI)ص ّلاحظ إُ ّسجخ اى٘ػي غيز مبف ّٗسجخ الإصبثبد ثسيطخ لاىزٖبة اىنجذ اىفيزٗ

 رحذ اىذراسخ. ٗرغييز ٗاضح في ّزبئج ٗظبئف اىنجذ. اىَجَ٘ػخ
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1. Introduction and literature review 

1.1. Introduction 

 Clinical laboratories are significant generators of infectious waste, including 

microbiological materials, contaminated sharps, and pathologic wastes such as 

blood specimens and blood products. Most waste produced in laboratories can be 

disposed of in the general solid waste stream (Mehrdad Askarian1. et al, 2012). 

There are different types of medical waste management systems in different 

countries. Although, medical waste disposal options are not completely risk-free, 

the risks can be minimized with care. Improper disposal of medical waste 

including mixing general wastes with infectious wastes and improper handling 

may include damage to humans by sharp instruments, diseases transmitted to 

humans by infectious agents, therefore, proper management of medical waste is a 

subject of major concerns for a healthy environment (Mmanzural. et al ,2008). 

The initial responsibility for implementing this management trained laboratory 

personnel. They are responsible for evaluating hazards, providing information 

necessary to make an accurate waste determination, and assisting in the evaluation 

of appropriate strategies for management, minimization, and disposal (National 

Academies, 2011). 

Health and safety in clinical laboratories is becoming an increasingly important 

subject as a result of emergence of highly infectious diseases such as Hepatitis 

(Ajaz Mustafa. et al, 2008). Hepatitis B infection (HBI) is one of the major public 

health problems globally and is the 10th leading cause of death (Shankargouda 

Patil. et al, 2013). Also HCV it can cause severe medical outcomes such as acute 

hepatitis, chronic liver diseases and hepatocellular carcinoma.Worldwide 

http://wmr.sagepub.com/search?author1=Mehrdad+Askarian&sortspec=date&submit=Submit
http://wmr.sagepub.com/search?author1=Mehrdad+Askarian&sortspec=date&submit=Submit
http://www.nap.edu/
http://www.nap.edu/
https://www.ncbi.nlm.nih.gov/pubmed/?term=Mustafa%20A%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Patil%20S%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Patil%20S%5Bauth%5D
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information on the spread of infection resulting from waste handling is limited 

(Yitayal Shiferaw. et al, 2011). Studies from developed countries have shown that 

occupational exposure to waste may result in HBV infection (WHO, 2003). 

No data about the prevalence of HBV or effect on liver function test among 

laboratory waste handlers is available in Sudan. Therefore; this study was 

conducted to describe the prevalence of HBV infection and the effect on liver 

function test, among laboratory waste handlers in National laboratory for public 

health. 

The study was conducted to study prevalence of hepatitis Bvirus among medical 

waste handlers in Addis Ababa, Ethiopia in only three hospitals among 126 MWHs 

The result show that From 126 Medical waste Handlers ( MWHs), HBsAg was 

detected in 8 (6.3%) and, and Anti-HBcAg in 60 (47.6%)  (Yitayal Shiferaw. et al, 

2011). 

Sudan is classified among the countries with high hepatitis B virus seroprevalence. 

Exposure to the virus varied from 47%–78%, with a hepatitis B surf1ace antigen 

prevalence ranging from 6.8% in central Sudan to 26% in southern Sudan. Hatim 

MY Mudawi(2008). Previous findings have indicated that the positivity for HBsAg 

in Sudan is 16%–20%. Other study, among 245 participants selected from 3 

hospitals, (Khartoum hospital, Khartoum north, and Omdurman hospital) 12 

(4.9%) tested positive (Elduma and Saeed, 2011). 

Prolong handling of laboratory waste may affect on liver function test .The liver is 

a large, complex organ that is well designed for its central role in carbohydrate, 

protein and fat metabolism. It is the site where waste products of metabolism are 

detoxified through processes such as amino acid deamination, which produces 

urea. In conjunction with the spleen it is involved in the destruction of spent red 

blood cells and the reclamation of their constituents. It is responsible for 

http://europepmc.org/search/?scope=fulltext&page=1&query=AUTH:%22Shiferaw%20Y%22
http://europepmc.org/search/?scope=fulltext&page=1&query=AUTH:%22Shiferaw%20Y%22
http://www.ncbi.nlm.nih.gov/pubmed/?term=Mudawi%20HM%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Mudawi%20HM%5Bauth%5D


4 
 

synthesizing and secreting bile and synthesizing lipoproteins and plasma proteins, 

including clotting factors. It maintains a stable blood glucose level by taking up 

and storing glucose as glycogen (glycogenesis), breaking this down to glucose 

when needed (glycogenolysis) and forming glucose from noncarbohydrate sources 

such as amino acids (gluconeogenesis) (Edoardo G. Giannini. et al, 2005). 

http://www.ncbi.nlm.nih.gov/pubmed/?term=Giannini%20EG%5Bauth%5D
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1.2. Literature review 

1.2.1. Hazardous waste 

 A hazardous waste is a waste with a chemical composition or other properties that 

make it capable of causing illness, death, or some other harm to humans and other 

life forms when mismanaged or released into the environment (Solid Waste and 

Emergency Response, 2005). 

 Laboratory waste consisting of discarded cultures and stocks of infectious agents 

and associated microbiological; pathological wastes; selected                            

isolation wastes; used and unused discarded sharps; human blood, or blood 

products; and other wastes defined: 

 Blood and blood products: Discarded waste human blood and blood 

components, including serum and plasma, and materials containing free-

flowing blood and blood components. 

 Cultures and stocks: Discarded cultures and stocks of infectious agents and 

associated microbiological, including human and animal cell cultures from 

medical and pathological laboratories, waste from the production of 

biological, discarded live and attenuated vaccines, and culture dishes and 

devices used to transfer, inoculate, or mix cultures of infectious agents. 

 D. Pathological wastes: Discarded pathological waste, including human 

tissues, organs, and body parts removed during surgery, autopsy, or other 

medical procedures. 

 Selected isolation waste: Discarded waste material that is contaminated 

with excretions, exudates, and secretions from patients with highly 

communicable diseases, and that is treated in isolation, includes blood and 

blood components, and sharps. 
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 Sharps: Discarded implements or parts of equipment used in animal or 

human patient care, medical research, or industrial laboratories, including 

hypodermic needles; syringes, Pasteur pipettes, scalpel blades, blood vials, 

needles with attached tubing, broken or unbroken glassware that has been in 

contact with an infectious agent, slides, cover slips, and unused, discarded 

implements or parts of equipment see medical waste disposal policy (1991). 

 Radioactive wastes: are wastes that contain radioactive material. 

Radioactive wastes are usually by-products of nuclear power generation and 

other applications of nuclear fission or nuclear technology, such as research 

and medicine. Radioactive waste is hazardous to most forms of life and the 

environment, and is regulated by government agencies in order to protect 

human health and the environment. Joint Convention on the Safety of Spent 

Fuel Management and on the Safety of Radioactive Waste Management    

(2014). 

 Chemical waste: is a waste that is made from harmful chemicals. Chemical 

waste may fall under regulations such as Control of Substances Hazardous to 

Health Regulations  COSHH in the United Kingdom, or the Clean Water Act 

and Resource Conservation and Recovery Act in the United States. In the 

U.S., the Environmental Protection Agency (EPA) and the Occupational 

Safety and Health Administration (OSHA), as well as state and local 

regulations also regulate chemical use and disposal. Chemical waste may or 

may not be classed as hazardous waste. Hallam, Bill (2010). 

It considers to be hazardous if it has properties one of the following: 

Toxic, corrosive (e.g.: acid PH <2 or basis PH >12), flammable, Reactive. 

Zaimastura BintiIbrahim (2005). 

 

 

http://en.wikipedia.org/wiki/Waste
http://en.wikipedia.org/wiki/Radioactive_decay
http://en.wikipedia.org/wiki/By-product
http://en.wikipedia.org/wiki/Nuclear_power
http://en.wikipedia.org/wiki/Nuclear_fission
http://en.wikipedia.org/wiki/Nuclear_technology
http://en.wikipedia.org/wiki/Nuclear_physics
http://en.wikipedia.org/wiki/Nuclear_medicine
http://en.wikipedia.org/wiki/Radiobiology
http://en.wikipedia.org/wiki/Regulation
http://en.wikipedia.org/wiki/Waste_types
http://en.wikipedia.org/wiki/COSHH
http://en.wikipedia.org/wiki/United_Kingdom
http://en.wikipedia.org/wiki/Clean_Water_Act
http://en.wikipedia.org/wiki/Resource_Conservation_and_Recovery_Act
http://en.wikipedia.org/wiki/United_States
http://en.wikipedia.org/wiki/Hazardous_waste
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1.2.1.1. Laboratory awareness of handling different types of waste 

These wastes must be handled carefully to prevent personal injury and the spread 

of disease (Charles Calmbacher, 2011). 

 Biohazard waste must be placed in waste containers with the biohazard symbol on 

them. Often facilities will use a color-coding system (e.g., red bags or red 

containers) to delineate biohazard trash. If a red trash container is used, the 

container as well as the bag inside must have the biohazard symbol. The symbol 

can be black on a red bag or container or orange-red on any other colored bag or 

container. Some autoclavable bags are clear with the symbol in black or red-

orange. 

 The International Organization for Standardization’s ISO 15190 recommends 

autoclaving of all microbiological specimens before they are placed into the waste 

stream as trash. Once autoclaved, they can go out as regular trash as they are no 

longer considered infectious.  

 Sharps containers can be made of anything as long as they are leak-proof on the 

sides and bottom and puncture resistant. Keep sharps containers upright throughout 

use. Check containers routinely and dispose of them when three-quarters full. 

OSHA does not require that sharps containers be puncture-proof, only puncture 

resistant. Sharps containers must have the biohazard symbol prominently displayed 

on the container. 

 Chemical waste must be handled according to the manufacturer’s requirements on 

the material safety data sheets (MSDS). Hazardous chemical disposal is regulated 

through state and local governmental agencies. It is important to get proper 

authorization from these agencies to dispose of the chemicals and utilize licensed 

lab-packing companies to package and ship the chemical waste for proper disposal. 
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  Regulated waste is placed in containers that are closable and constructed to 

contain all contents and to prevent fluids from leaking during handling, storage, 

transport, or shipping. The containers are labeled and closed before removal, If 

outside contamination of the regulated waste container occurs, it is placed in a 

second container that has the same qualities as the first (e.g., closable, leak-proof) 

and is handled in the same manner (Terry Jo Gile, 2011). 

1.2.1.2. Segregation of waste  

Wastes should be segregated at the point of generation according to their types: 

• Infectious, bio-contaminated wastes (including Blood, sharp materials); 

• Chemical wastes (chemical solutions, Powders, Chemical reagents etc…… 

• Non infectious, common wastes (paper, cardboard, glass, or the like; empty 

chemical product containers should be treated as chemical wastes) and the 

household waste. 

• Radioactive waste. 

• Remains of Human tissues and Biopsies by Dr. Abdel Salam Ibrahim Bashir 

1.2.1.3. TREATMENT OF WASTES 

The goals of biomedical waste treatment are to reduce or eliminate the waste's 

hazards, and usually to make the waste unrecognizable. Treatment should render 

the waste safe for subsequent handling and disposal. There are several treatment 

methods that can accomplish these goals. 

Biomedical waste is often incinerated. An efficient incinerator will destroy 

pathogens and sharps. An autoclave may also be used to treat biomedical waste. 

An autoclave uses steam and pressure to sterilize the waste or reduce its 

microbiological load to a level at which it may be safety disposed off. Many 

healthcare facilities routinely use an autoclave to sterilize medical supplies. If the 

same autoclave is used to sterilize supplies and treat biomedical waste, 

http://blogs.hcpro.com/osha/2008/10/what-a-waste/
http://en.wikipedia.org/wiki/Incineration
http://en.wikipedia.org/wiki/Autoclave
http://en.wikipedia.org/wiki/Sterilization_(microbiology)
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administrative controls must be used to prevent the waste operations from 

contaminating the supplies. Effective administrative controls include operator 

training, strict procedures, and separate times and space for processing biomedical 

waste. For liquids and small quantities, a 1-10% solution of bleach can be used to 

disinfect biomedical waste. Solutions of sodium hydroxide and other chemical 

disinfectants may also be used, depending on the waste's characteristics. Other 

treatment methods include heat, alkaline digesters and the use of microwaves 

(WHO, 2007). 

1.2.1.4. Disposal of laboratory waste 

 TISSUE CULTURE WASTE: WASTE SHOULD BE AUTOCLAVED BEFORE BEING 

PLACED IN YELLOW BAGS AND SENT FOR INCINERATION. 

 Sharps; Syringe needles, blades and disposable sharp instruments. Use only 

those yellow containers supplied via bulk stores for the disposal of 

sharps.  Wherever possible, use safety devices for the removal of needles 

and blades from handles, or use disposables. Sharps containers must be 

properly and securely assembled by following the manufacturer’s 

instructions. Before the contents reach the top seal the bin and label it with 

the following information: Date, contact telephone number, description of 

contents and departmental reference code.  Never put an individuals’ name 

on the label (Statement of Health and Safety Policy and Statement of 

Organization and Arrangements, 2007). 

 Biohazardous solid waste typically consists of items such as 

contaminated gloves, paper towels, plastic ware and agar. Small volumes 

of liquid waste may also be included provided that any liquids are sealed in 

plastic tubes; of no greater than 50 mL volume and that the total aggregate 

volume per biohazard bag/bin does not exceed 500 mL. Biohazardous solid 

http://en.wikipedia.org/wiki/Bleach
http://en.wikipedia.org/wiki/Tissue_digestion
http://www.le.ac.uk/safety/documents/pdfs/hands-policy.pdf
http://www.le.ac.uk/safety/documents/pdfs/hands-policy.pdf
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waste may be disposed of either by decontamination off-site by the 

approved external contractor or on-site by autoclave sterilisation. Solid 

waste MUST be placed into a yellow biohazard bag that is lined with a 

paper kleensac (this helps prevent puncturing or tearing of the plastic bag). 

When in use (i.e. the bag is open) the biohazard bag and liner should be 

contained within a solid-sided bin with a lid (these bins may also be used 

to transport waste through non-laboratory areas). Biohazard bags must be 

filled no higher than 2/3 full ,sealed with a cable tie or tape, then labelled 

with the department/area the waste originates from (for laboratory waste, 

also label with the lab group/room number) (University of Otago, 2011). 

 Pathological waste must be packaged separately from other Medical 

Pathological Waste( MPW) to avoid odors and sanitation problems  

      1. Fold the flaps down on the outside of the box.  

2. Place TWO plastic bags (one inside the other) into the box and pulls the 

bag tops down over the flaps. 

      3. A filled MPW box should weigh NO MORE than 40 pounds or be no 

more than 3/4 full. 

 4. Close each bag separately. Twist plastic bag at the top; bend the twisted 

portion to form a loop and seal using the plastic bag closure tie. 

 5. Close the box.  

 6. Print your building, room number, and waste type (pathological or non-

pathological) on box top label area. (National institute of health, 2014). 

All human anatomical waste should be disposed by buried or incineration 

(Prudent practices for handling and disposal of infectious material, 1989).  

 Radioactive waste includes solid, liquid and gaseous material contaminated 

with radionuclide. It produced as the result of procedure such as in vitro 
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analysis of body tissue and fluid this waste usually with short half –life which 

loses their activity relatively quickly. Zaimastura BintiIbrahim (2005). 

1.2.2. The liver 

The liver is an important organ of the body that is responsible for detoxification, 

metabolism, synthesis and storage of various substances. It’s the largest internal 

organ in the body (the skin is considered the largest organ in the entire body) and it 

weighs about 3 pounds (Charles, 2014). It is also a gland because it secretes 

chemicals that are used by other parts of the body (Benjamin, 1996).     

 The liver is a reddish brown triangular organ with four lobes of unequal size and 

shape. A human liver normally weighs 1.44–1.66 kg (Cotran and Ramzi, 2005). 

It is both the largest internal organ and the largest gland in the human body. 

Located in the right upper quadrant of the abdominal cavity, it rests just below the 

diaphragm, to the right of the stomach and overlying the gallbladder. It is 

connected to two large blood vessels, the hepatic artery and the portal vein. The 

hepatic artery carries oxygen-rich blood from the aorta, whereas the portal vein 

carries blood rich in digested nutrients from the entire gastrointestinal tract and 

also from the spleen and pancreas (Dorland, 2012). 

1.2.2.1. The functions of the liver 

The liver has multiple functions. It makes many of the chemicals required by the 

body to function normally, it breaks down and detoxifies substances in the body, 

and it also acts as a storage unit.Hepatocytes (hepar=liver + cyte=cell) are 

responsible for making much of the proteins in the body that are required for 

protein synthesis, including blood clotting factors, and albumin, required to 

maintain fluid within the circulation system. The liver is also responsible for 

http://hepatitis.about.com/bio/Charles-Daniel-37713.htm
http://en.wikipedia.org/wiki/Lobe_(anatomy)
http://en.wikipedia.org/wiki/Gland
http://en.wikipedia.org/wiki/Right_upper_quadrant
http://en.wikipedia.org/wiki/Abdominal_cavity
http://en.wikipedia.org/wiki/Thoracic_diaphragm
http://en.wikipedia.org/wiki/Gallbladder
http://en.wikipedia.org/wiki/Blood_vessel
http://en.wikipedia.org/wiki/Hepatic_artery
http://en.wikipedia.org/wiki/Portal_vein
http://en.wikipedia.org/wiki/Gastrointestinal_tract
http://en.wikipedia.org/wiki/Spleen
http://en.wikipedia.org/wiki/Pancreas
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manufacturing cholesterol and triglycerides. Carbohydrates are also produced in 

the liver and the organ is responsible for converting glucose into glycogen that can 

be stored both in the liver and in the muscle cells. The liver also makes bile that 

helps with food digestion. 

 The liver plays an important role in detoxifying the body by converting ammonia, 

a byproduct of metabolism in the body, into urea that is excreted in the urine by the 

kidneys. The liver also breaks down medications and drugs, including alcohol, and 

is responsible for breaking down insulin and other hormones in the body. 

 The liver is also able to store vitamins and chemicals that the body requires as 

building blocks. This includes: vitamin B12, folic acid, iron required to make red 

blood cells, vitamin A for vision, vitamin D for calcium absorption, and Vitamin K 

to help blood to clot properly (Benjamin, 1996).     

1.2.2.2. DISORDERS OF LIVER 

 Parasites and viruses can infect the liver, causing inflammation and that reduces 

liver function. The viruses that cause liver damage can be spread through blood 

or semen, contaminated food or water, or close contact with a person who is 

infected. The most common types of liver infection are hepatitis viruses, 

including: Hepatitis A, B, C, D, or E.  

AN ABNORMAL GENE INHERITED FROM ONE OR BOTH PARENTS CAN CAUSE 

VARIOUS SUBSTANCES TO BUILD UP IN LIVER, RESULTING IN LIVER DAMAGE. 

GENETIC LIVER DISEASES INCLUDE: 

- Hemochromatosis (is a disease in which deposits of iron collect in the liver 

and other organs). 

http://www.medicinenet.com/cholesterol_management/article.htm
http://www.medicinenet.com/triglyceride_test/article.htm
http://www.medicinenet.com/glucose/article.htm
http://www.medicinenet.com/insulin/article.htm
http://www.webmd.com/hepatitis/rmq-know-your-liver
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- Wilson's disease (copper metabolism disorder that leads to excessive buildup 

of copper in the liver. It results from an inherited genetic mutation and can 

cause liver, brain, and kidney damage  (Mayo Clinic Staff , 2014). 

 Cirrhosis (is a chronic liver disease that causes advanced scarring of liver tissue. 

The liver can repair many injuries, but cirrhosis is usually irreversible). 

Nonalcoholic fatty liver disease and nonalcoholic steatohepatitis, (both 

associated with the accumulation of fat in the liver). 

 ALCOHOLIC LIVER DISEASE: THE LIVER IS RESPONSIBLE FOR THE METABOLISM OF 

ALCOHOL. IT BREAKS IT DOWN SO THAT IT CAN THEN BE ELIMINATED FROM THE 

BODY. ALCOHOL CAN DAMAGE OR DESTROY LIVER CELLS, AND THE LIVER CAN BE 

SERIOUSLY INJURED WHEN MORE ALCOHOL IS CONSUMED THAN IT CAN PROCESS. 

EXCESSIVE CONSUMPTION OF ALCOHOL IS A COMMON CAUSE OF LIVER DAMAGE. 

 OBSTRUCTION OF BILE DUCTS, GALLSTONES, TUMORS, TRAUMA, CYSTS, AND 

INFLAMMATION CAN CAUSE BLOCKAGES OR OBSTRUCTIONS IN THE BILE DUCTS. 

WHEN THIS IS SEVERE, BILE AND ITS ASSOCIATED WASTES ACCUMULATE IN THE 

LIVER, CAUSING JAUNDICE, DARK BROWN URINE, AND PALE-COLORED STOOLS.  

 Autoimmune disorders are diseases caused by an inappropriate immune 

response against the body's own tissues. Sometimes these conditions can affect 

the liver.  

1.2.2.3.Signs and symptoms of liver disease include: Skin and eyes that appear 

yellowish (jaundice), abdominal pain and swelling, swelling in the legs and ankles, 

itchy skin, dark urine color, pale stool color, or bloody or tar-colored stool, chronic 

fatigue, nausea or vomiting, loss of appetite and tendency to bruise easily. 

 

http://www.mayoclinic.org/about-this-site/welcome
http://labtestsonline.org/understanding/conditions/cirrhosis/
http://labtestsonline.org/glossary/chronic/
http://labtestsonline.org/understanding/conditions/hep/start/6
http://labtestsonline.org/understanding/conditions/hep/start/6
http://labtestsonline.org/glossary/tumor
http://labtestsonline.org/glossary/cyst
http://labtestsonline.org/glossary/inflammation
http://labtestsonline.org/glossary/bile
http://labtestsonline.org/understanding/conditions/jaundice
http://labtestsonline.org/understanding/conditions/autoimmune
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1.2.2.4. The Liver function tests: 

LIVER FUNCTION TESTS (LFTS OR LFS) ARE GROUPS OF BLOOD TESTS THAT GIVE 

INFORMATION ABOUT THE STATE OF A PATIENT'S LIVER (LEE AND MARY, 2009). 

These tests include prothrombin time (PT/INR), albumin, bilirubin (direct and 

indirect), Liver transaminases (AST or SGOT and ALT or SGPT) are useful 

biomarkers of liver injury in a patient with some degree of intact liver function. 

And some with conditions linked to the biliary tract (gamma-glutamyl 

transferase and alkaline phosphatase), and others (Mengel. et al, 2005). 

Total protein: Reference range: 6.0 to 8.0g/dl. This measures albumin and all 

other proteins in blood. 

Albumin: Reference range: 3.5 to 5.3 g/dl. Albumin is a protein made specifically 

by the liver, and can be measured cheaply and easily. It is the main constituent of 

total protein (the remaining from globulins). Albumin levels are decreased in 

chronic liver disease, such as cirrhosis. It is also decreased in Nephrotic_syndrome, 

where it is lost through the urine. The consequence of low albumin can be edema 

since the intravascular oncotic pressure becomes lower than the extravascular 

space. An alternative to albumin measurement is prealbumin, which is better at 

detecting acute changes (half-life of albumin and prealbumin is about 2 weeks and 

about 2 days, respectively)  (Nyblom. et al, 2004;  Nyblom. et al , 2006). 

Alanine transaminase (ALT). Reference range (up to 40 IU/L). This is an 

enzyme that helps to process proteins. (An enzyme is a protein that helps to speed 

up chemical reactions.it is part of the normal metabolic processes in the liver and is 

responsible for transferring amino acids (components that build proteins) from one 

molecule to another (Siamak, 2014). Various enzymes occur in the cells in the 

http://en.wikipedia.org/wiki/Liver
http://en.wikipedia.org/wiki/Prothrombin_time
http://en.wikipedia.org/wiki/Aspartate_transaminase
http://en.wikipedia.org/wiki/Alanine_transaminase
http://en.wikipedia.org/wiki/Gamma-glutamyl_transferase
http://en.wikipedia.org/wiki/Gamma-glutamyl_transferase
http://en.wikipedia.org/wiki/Alkaline_phosphatase
http://en.wikipedia.org/wiki/Albumin
http://en.wikipedia.org/wiki/Globulins
http://en.wikipedia.org/wiki/Cirrhosis
http://en.wikipedia.org/wiki/Nephrotic_syndrome
http://en.wikipedia.org/wiki/Oncotic_pressure
http://www.emedicinehealth.com/script/main/art.asp?articlekey=90347
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body. Large amounts of ALT occur in liver cells. When the liver is injured or 

inflamed (as in hepatitis), the blood level of ALT usually rises. 

Aspartate aminotransferase (AST). Reference range (6-40 IU/L). This is another 

enzyme usually found inside liver cells. It is also part of the normal metabolic 

processes in the liver and is responsible for transferring amino acids (components 

that build proteins) from one molecule to another (Siamak, 2014).  When a blood 

test detects high levels of this enzyme in the blood it usually means the liver is 

injured in some way. However AST can also be released if heart or skeletal muscle 

is damaged. For this reason ALT is usually considered to be more specifically 

related to liver problems. (www.patient.co.uk/health/liver-function-tests.) 

Alkaline phosphatase:   Reference range (44 to 147 IU/L). Alkaline phosphatase 

(ALP) is a protein found in all body tissues. Tissues with higher amounts of ALP 

include the liver, bile ducts, and bone. Abnormal results may be due to the 

following conditions: 

Higher-than-normal ALP levels:  Biliary obstruction , Bone conditions ,Oste 

oblastic bone tumors,  osteomalacia, a fracture that is healing ,Liver disease or 

hepatitis, Eating a fatty meal ,  if you have blood type O or B, 

Hyperparathyroidism ,Leukemia , Lymphoma , Paget's disease, Rickets , 

Sarcoidosis .  

Lower-than-normal ALP levels: Hypophosphatasia, Malnutrition, Protein 

deficiency and Wilson's disease (Afdhal. et al, 2013; Berk. et al, 2013; Martin, 

2013). 

http://www.emedicinehealth.com/script/main/art.asp?articlekey=90347
http://www.nlm.nih.gov/medlineplus/ency/article/002237.htm
http://www.nlm.nih.gov/medlineplus/ency/article/000263.htm
http://www.nlm.nih.gov/medlineplus/ency/article/001230.htm
http://www.nlm.nih.gov/medlineplus/ency/article/001230.htm
http://www.nlm.nih.gov/medlineplus/ency/article/000376.htm
http://www.nlm.nih.gov/medlineplus/ency/article/001154.htm
http://www.nlm.nih.gov/medlineplus/ency/article/001215.htm
http://www.nlm.nih.gov/medlineplus/ency/article/000414.htm
http://www.nlm.nih.gov/medlineplus/ency/article/000344.htm
http://www.nlm.nih.gov/medlineplus/ency/article/002467.htm
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Gamma-glutamyl transpeptidase: Reference range (0 to 42 IU/L). 

Gamma- glutamyl transpeptidase (GGT) is a test to measure the amount of the 

enzyme GGT in the blood. This test is used to detect diseases of the liver or bile 

ducts. It is also done with other tests (such as the ALT, ALP, and bilirubin tests) to 

tell the difference between liver or bile duct disorders and bone disease.It may also 

be done to screen for or monitor alcohol abuse. 

Greater-than-normal levels of GGT may be due to: Alcohol abuse , Diabetes , Flow 

of bile from the liver is blocked (cholestasis) , Heart failure , Hepatitis , Liver 

ischemia (lack of blood flow), Liver tumor ,  Lung disease , Pancreas disease , 

Scarring of the liver (cirrhosis) , Use of drugs that are toxic to the liver  (Berk. et al 

, 2013; Feldman. et al, 2013). 

Bilirubin: Reference range (0.1 to 1.0mg/dl). Measurement of total bilirubin 

includes both unconjugated and conjugated bilirubin. Unconjugated  bilirubin is a 

breakdown product of heme (a part of hemoglobin in red blood cells). It is mainly 

transported bound to albumin circulating in the blood. Addition of high-

concentration hydrophobic drugs (certain antibiotics, diuretics) and high free fatty 

acids can cause elevated unconjugated bilirubin. Heme can also come from 

myoglobin, found mostly in muscle, cytochromes, found mostly in mitochondria, 

catalase, peroxidase, and nitric oxide synthase. The liver is responsible for clearing 

the blood of unconjugated bilirubin, and about 30% of it is taken up by a normal 

liver on each pass of the blood through the liver by the following mechanism: 

bilirubin is taken up into hepatocytes, 'conjugated' (modified to make it water-

soluble) by UDP-glucuronyl-transferase, and secreted into the bile, which is 

excreted into the intestine. In the intestine, conjugated bilirubin may be 

metabolized by colonic bacteria, eliminated, or reabsorbed. Metabolism of 

http://www.nlm.nih.gov/medlineplus/ency/article/002353.htm
http://www.nlm.nih.gov/medlineplus/ency/article/002237.htm
http://www.nlm.nih.gov/medlineplus/ency/article/003473.htm
http://www.nlm.nih.gov/medlineplus/ency/article/003470.htm
http://www.nlm.nih.gov/medlineplus/ency/article/003479.htm
http://www.nlm.nih.gov/medlineplus/ency/article/000215.htm
http://www.nlm.nih.gov/medlineplus/ency/article/000158.htm
http://www.nlm.nih.gov/medlineplus/ency/article/001154.htm
http://www.nlm.nih.gov/medlineplus/ency/article/000255.htm
http://en.wikipedia.org/wiki/Bilirubin
http://en.wikipedia.org/wiki/Heme
http://en.wikipedia.org/wiki/Hemoglobin
http://en.wikipedia.org/wiki/Hepatocytes
http://en.wikipedia.org/wiki/UDP-glucuronyl-transferase
http://en.wikipedia.org/wiki/Bile_(biology)
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bilirubin into urobilinogen followed by reabsorption of urobilinogen accounts for 

the yellow color of urine, as urine contains a downstream product of urobilinogen. 

Further metabolism of urobilinogen into stercobilin while in the bowels accounts 

for the brown color of stool. Thus, having white or clay-colored stool is an 

indicator for a blockage in bilirubin processing and thus potential liver dysfunction 

or cholestasis. 

Increased total bilirubin (TBIL) causes jaundice, and can indicate a number of 

problems: 

i. Prehepatic: Increased bilirubin production can be due to a number of causes, 

including hemolytic anemias and internal hemorrhage. 

ii. Hepatic: Problems with the liver are reflected as deficiencies in bilirubin 

metabolism (e.g., reduced hepatocyte uptake, impaired conjugation of 

bilirubin, and reduced hepatocyte secretion of bilirubin). Some examples 

would be cirrhosis and viral hepatitis. 

iii. Posthepatic: Obstruction of the bile ducts is reflected as deficiencies in 

bilirubin excretion. (Obstruction can be located either within the liver or in 

the bile duct)  (Pincus. et al, 2012). 

Blood clotting tests (PT and INR): Besides its functions in metabolism, the liver 

makes proteins that are essential for normal blood clotting. Sometimes additional 

tests are performed to help establish the liver's ability to make these proteins:  

 Prothrombin time (PT): A test of the time it takes for a blood sample to clot, under 

specific conditions in a laboratory. If low levels of clotting factors are present, the 

prothrombin time is longer. 

http://en.wikipedia.org/wiki/Urobilinogen
http://en.wikipedia.org/wiki/Jaundice
http://en.wikipedia.org/wiki/Hemolytic_anemias
http://en.wikipedia.org/wiki/Bile_duct
http://www.webmd.boots.com/diet/features/what-is-metabolism
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 International normalised ratio (INR): Not a test, but a standardised way for all 

laboratories to report PT, so their results can be compared accurately with each 

other.  

PT and INR rise in people with severe liver disease because the liver fails to make 

normal amounts of certain clotting factors. An elevated PT can have many other 

causes besides liver disease, however. PT is often checked together with PTT 

(partial thromboplastin time). If PT and/or PTT are elevated, a problem with 

bleeding or clotting may be present (Feldman. et al, 2010). 

Immunology:  Blood tests may be done to detect: 

o Viruses and antibodies to viruses. Various viral infections can cause 

hepatitis (inflammation of the liver) - for example, hepatitis A virus, 

hepatitis B virus, etc. 

o Auto-antibodies. These are antibodies which attack a part of your own 

body and occur in 

o Autoimmune disorders. The most common autoimmune disorders of 

the liver are: 

1. Primary biliary cirrhosis (associated with anti-mitochondrial 

antibodies). 

2. Autoimmune hepatitis (associated with smooth muscle antibodies). 

Other types of protein in the blood can point to specific liver diseases - for 

example: 

 Ceruloplasmin is reduced in Wilson's disease. 

 Lack of 1-antitrypsin is an uncommon cause of cirrhosis. 

 A high level of ferritin is a marker of haemochromatos. 

(www.patient.co.uk.). 

http://www.patient.co.uk/
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1.2.3.Hepatitis is a medical condition defined by the inflammation of the liver and 

characterized by the presence of inflammatory cells in the tissue of the organ. 

Hepatitis may occur with limited or no symptoms, but often leads to jaundice (a 

yellow discoloration of the skin, mucous membrane, and conjunctiva), poor 

appetite, and malaise. Hepatitis is acute when it lasts less than six months and 

chronic when it persists longer, Hepatitis viruses are the most common cause of 

hepatitis in the world, There are 5 main hepatitis viruses, referred to as types A, B, 

C, D and E. These 5 types are of greatest concern because of the burden of illness 

and death they cause and the potential for outbreaks and epidemic spread. In 

particular, types B and C lead to chronic disease in hundreds of millions of people 

and, together, are the most common cause of liver cirrhosis and cancer (WHO, 

2014). 

 1.2.3.1. Hepatitis B virusHBV is a DNA virus classified in the virus family 

Hepadnaviridae. Humans are the only known natural host.HBV enters the liver via 

the bloodstream, and replication 

Occurs only in liver tissue. The intact, infectious virus is 42–47 nm in diameter and 

circulates in the blood in concentrations as high as 108 virions per ml. The inner 

core of the virus contains hepatitis B core antigen, hepatitis B e antigen (HBeAg), 

a partially double-stranded 3,200-nucleotide DNA molecule, and DNA polymerase 

with reverse transcriptase activity. Hepatitis B surface antigen (HBsAg) is found 

both on the surface of the virus and as self-assembling, noninfectious spherical or 

tubular particles (Colin.et al, 2006). 

Hepatitis B is a potentially life-threatening liver infection caused by the hepatitis B 

virus. It is a major global health problem. It can cause chronic infection and puts 

people at high risk of death from cirrhosis and liver cancer, Transmission of 

hepatitis B virus can survive outside the body for at least 7 days. During this time, 

http://en.wikipedia.org/wiki/Medical_condition
http://en.wikipedia.org/wiki/Liver
http://en.wikipedia.org/wiki/Inflammation
http://en.wikipedia.org/wiki/Cell_(biology)
http://en.wikipedia.org/wiki/Tissue_(biology)
http://en.wikipedia.org/wiki/Jaundice
http://en.wikipedia.org/wiki/Human_skin
http://en.wikipedia.org/wiki/Mucous_membrane
http://en.wikipedia.org/wiki/Conjunctiva
http://en.wikipedia.org/wiki/Anorexia_(symptom)
http://en.wikipedia.org/wiki/Anorexia_(symptom)
http://en.wikipedia.org/wiki/Malaise
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the virus can still cause infection if it enters the body of a person who is not 

protected by the vaccine. The incubation period of the hepatitis B virus is 75 days 

on average, but can vary from 30 to 180 days. The virus may be detected within 30 

to 60 days after infection and can persist and develop into chronic hepatitis B.In 

highly endemic areas, hepatitis B is most commonly spread from mother to child at 

birth (perinatal transmission), or through horizontal transmission (exposure to 

infected blood), especially from an infected child to an uninfected child during the 

first 5 years of life. The development of chronic infection is very common in 

infants infected from their mothers or before the age of 5 years.  

Hepatitis B is also spread by percutaneous or mucosal exposure to infected blood 

and various body fluids, as well as through saliva, menstrual, vaginal, and seminal 

fluids. Sexual transmission of hepatitis B may occur, particularly in unvaccinated 

men who have sex with men and heterosexual persons with multiple sex partners 

or contact with sex workers. Infection in adulthood leads to chronic hepatitis in 

less than 5% of cases. Transmission of the virus may also occur through the reuse 

of needles and syringes either in health-care settings or among persons who inject 

drugs. In addition, infection can occur during medical, surgical and dental 

procedures, tattooing, or through the use of razors and similar objects that are 

contaminated with infected blood (Lozano R. et al, 2010). 

 Acute hepatitis B for newly infected persons who develop acute hepatitis, the 

average incubation period (time from exposure to onset of jaundice) is 90 days 

(range: 60–150 days). The likelihood of developing symptoms of hepatitis as a 

result of a new HBV infection is age-dependent. Over 90 percent of perinatal HBV 

infections are asymptomatic, while the typical manifestations of acute hepatitis are 

noted in 5–15 percent of newly infected young children (1–5 years of age) and in 

33–50 percent of older children, adolescents, and adults (7). Persons with acute 
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hepatitis B can show signs and symptoms that include nausea, abdominal pain, 

vomiting, fever, jaundice, and dark urine, changes in stool color, and hepatomegaly 

or splenomegaly (Colin. et al, 2006). 

Chronic HBV infection is defined as either the presence of HBsAg in the serum 

for at least 6 months or the presence of HBsAg in a person who tests negative for 

immunoglobulin M antibodies to hepatitis B core antigen (Colin.et al, 2006). 

Most of those with chronic disease have no symptoms; however, cirrhosis and liver 

cancer may eventually develop (Chang, 2007). 

Vaccination protocol for hepatitis B: The vaccination schedule most often used 

has been three intramuscular injections. The following timing of injections is: 

1
st 

dose      at elected date. 

2
nd

 dose      4 – 10 weeks after the 1
st
 dose. 

3
rd

 dose      1 – 5 months after the 2
nd

 dose. 

Dosage and administration: 

Adult dose vaccine: 20µg dose (1.0 ml suspension). 

Booster dose: 

It would seem advisable to recommend a booster dose when the anti-HBs anti body 

titer fall below 10 IU/L, particularly for all people at risk (Shankargouda , 2013). 

1.2.3.2. Hepatitis C virus: The hepatitis C virus is an RNA virus that belongs to 

the family flaviviridae. HCV replicates in the cytoplasm of hepatocytes, but is not 

directly cytopathic. Persistent infection appears to rely on rapid production of virus 

http://en.wikipedia.org/wiki/Cirrhosis
http://en.wikipedia.org/wiki/Hepatocellular_carcinoma
http://en.wikipedia.org/wiki/Hepatocellular_carcinoma
http://www.ncbi.nlm.nih.gov/pubmed/?term=Patil%20S%5Bauth%5D
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and continuous cell-to-cell spread, along with a lack of vigorous T-cell immune 

response to HCV antigens. The HCV turnover rate can be quite high with 

replication ranging between 1010 to 1012 virions per day, and a predicted viral 

half-life of 2 to 3 hours (Stephen. et al, 2006). The rapid viral replication and lack 

of error proofreading by the viral RNA polymerase are reasons why the HCV RNA 

genome mutates frequently (Bukh . et al, 1995). 

    Hepatitis C is usually spread by blood-to-blood contact (when blood from a 

person with Hepatitis C contacts (touches or gets into) another person's 

bloodstream). The most common ways that this happens are through intravenous 

drug use (when a person shoots drugs into one of their veins, with a needle that 

was already used by a person infected with Hepatitis C); nonsterile medical 

equipment (medical tools that were not cleaned well enough after being used on an 

infected person); and blood transfusions (when a person is given blood that came 

from an infected person) ( Houghton , 2009). 

Eighty percent (or 8 out of every 10) of people exposed to the Hepatitis C virus get 

a chronic infection (Nelson. et al, 2011). Most experience very few or no 

symptoms during the first decades of the infection (Springer Verlag, 2011). But in 

people who have been infected for many years, Hepatitis C can cause serious 

problems, like cirrhosis and liver cancer (Rosen, 2011). 

1.2.3.3. Prevention of hepatitis: 

Passive Immunization: The discovery that passively acquired anti-HBs could 

protect individuals from acute clinical hepatitis B and chronic HBV infection if 

given soon after exposure led to the development of a specific Ig containing high 

titer of anti-HBs (HBIG). HBIG is prepared by the Cohn Oncly fractionation 

procedure from serum containing high titers of anti-HBs and is standardized to 

http://simple.wikipedia.org/wiki/Bloodstream
http://simple.wikipedia.org/wiki/Blood_transfusion
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100,000 IU of anti-HBs/ml. HBIG is effective, often in combination with hepatitis 

B vaccine, as postexposure prophylaxis following (i) perinatal exposure for an 

infant born to an HBsAg-positive mother, (ii) percutaneous or mucous membrane 

exposure to HBsAg-positive blood, or (iii) sexual exposure to an HBsAg-positive 

person.  

Active immunization: Safe, immunogenic, and effective hepatitis B vaccines have 

been commercially available in the United States since 1981. Hepatitis B vaccines 

are composed of highly purified preparations of HBsAg. The vaccines are prepared 

either by harvesting HBs Ag from the plasma of persons with chronic infection 

(plasma-derived vaccine) or by inserting plasmids containing the HBs gene, and in 

some cases the pre-S1 and/or pre-S2 gene, into yeast or mammalian cells. The 

vaccines undergo various inactivation steps, are highly purified, and then are 

adjuvanted with aluminum phosphate or aluminum hydroxide and preserved with 

thimerosal. In the United States, vaccines are licensed for all age groups as a three-

dose series consisting of two priming doses given 1 month apart and a third dose 

given 5 months after the second dose. The recommended dose varies with the 

product, the recipient’s age, and, for infants, the mother’s HBsAg serologic status. 

In general, the vaccine dose for infants and adolescents is 50 to 75% lower than 

that for adults (Francis, 1999). 
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1.3. Rationale  

 Laboratory wastes contain a wide range of microorganisms among which hepatitis 

B virus (HBV) are the most significant pathogens (Yitayal. et al, 2011). Hepatitis 

is an inflammation of the liver, most commonly caused by a viral infection. Of 

these viruses, hepatitis B virus (HBV) and hepatitis C virus (HCV) infections 

account for a substantial proportion of liver diseases worldwide. These viruses are 

responsible for liver damages ranging from minor disorders to liver cirrhosis and 

hepatocellular carcinoma. Abel Girma Ayele and Solomon Gebre-Selassie, 2012. 

Knowledge of handling of waste may have serious health consequence (hepatitis or 

liver impairment). 

Since no data about the prevalence of HBV and affect on liver function test among 

laboratory waste handlers is available in Sudan. The present study aimed to 

investigate the prevalence of HBV, HCV or decrease in liver function for 

laboratory handlers for HBV and HCV for 50 unvaccinated workers in National 

Laboratory for public health, which is the Reference laboratory in Sudan. 
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1.4. Objectives  

General objective: 

 To study the effect of handling of waste on liver functions among laboratory 

handlers.  

Specific objectives: 

i. To assess the level of awareness of laboratory handlers. 

ii. To monitor the incidence of HBV and HCV among laboratory handlers. 

iii. To evaluate the levels of serum Bilirubin, total protein, albumin, alkaline 

phosphatase, Aspartate aminotransferase,and Alanine transaminase of 

laboratory handlers.  
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2. Materials and Methods 

2.1. Materials 

2.1.1. Study design: This is cross sectional study.  

2.1.2. Study area: The study was conducted in laboratory waste handler in 

National laboratory for public health.  

2.1.3. Study population: This study included 50 unvaccinated waste handlers in 

National laboratory for public health since 2006 to March 2015.  

Inclusion criteria: All laboratory waste handlers in National laboratory for public 

health since 2006 (who were examined for HBV, HCV) were included.  

Exclusion criteria: All laboratory waste handlers in National laboratory for public 

health worked after 2006 were excluded. 

2.1.4. Samples: About 5ml of venous blood were collected from each worker. The 

samples collected under aseptic conditions and placed in sterile plane containers, 

and after clotting centrifuged for 3 minutes at 3000 RPM to obtain serum, then the 

obtained serum were kept at 
_
20c till the time of analysis. 

2.1.5. Ethical consideration: 

The study protocol was cleared by consent of the general manager and monitor of 

the National laboratory for public health. 

Consent of the head department of virology and clinical chemistry lab.  

Informed consent was obtained from all laboratory waste handlers.  

2.1.6. Equipments: 
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 ELIZA, Hitachi (full automated). 

 Centrifuge 

 Sterile plane containers 

 Disposable syringes 

 70% alcohol 

 Tourniquets 

 Cotton 

 Micropipettes (automatic pipettes) 

 Automatic pipettes 1ml. 

2.1.7. Reagents: 

Reagents of Hepatitis B virus:( Appendix II) 

Reagents of Hepatitis C virus( AppendixIII): 

Reagents of glutamate pyruvate tramsaminase (GPT) :( Appendix IV) 

Reagents of glutamate oxaloacetate transaminase (GOT) (Appendix V) 

Reagents of Alkaline phosphatase(ALP):( Appendix VI) 

Reagents of Total protein : (Appendix VII) 

Reagents of Albumin:( Appendix VIII) 

Reagents of total bilirubin:( Appendix IX) 
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2.1.8. Data analysis: All data is arranged and analyzed for making some good 

recommendation on safe handling of laboratory waste, further more data analyzing 

is important to achieve the objective that were set earlier. Data was analyzed by 

using the SPSS computer program version 19, by using one sample T test program 

for analyzed LFT,( the mean  is significant at p ≤ 0.05) and frequency per 

percentage  of list variables. 

  2.1.9. Data collection: Data were collected by using pre-tested and well 

structured check list; I used this method because it’s best method for collection of 

correct data, due to different levels of education for those workers.  

2.1.10. Quality control: To insure the quality of laboratory results, the standard 

Operating procedures of the company was followed every time and all tests were 

performed by experienced medical laboratory technologist. Furthermore known 

positive and negative control sera provided by the manufacture of the kits were 

used for every panel of the test. 

2.2. Methodology  

 (1). Detection of Hepatitis B virus: (Appendix II) 

Principle of method: The third generation enzyme immune assay is based on 

amicroplate well coated with monoclonal antibodies against a determinant of 

HBsAg. Patient serum is added to microwell s together with asecond mouse 

monoclonal antibody .conjugated with Hoeseradish peroxidase(HRP) and direct 

against epitope of the HBsAg . The specific immunocomplex, formed in the 

presence of HBsAg in the sample, is captured by the solid phase. 

At the end of the incubation, microwells are washed to remove unbound serum 

protein and Hoeseradish peroxidase (HRP) conjugate. 
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The chromogen /substrate (TMB) is then add and, in the presence of captured 

HBsAg immunocomplex,the colored end-product after blocking the enzymatic 

reaction, its optical density is measured by ELISA reader. The color intensity is 

proportional to the amount of HBsAg present in the sample.   

Quality control: A check is perform on the control /calibrator any time the kits 

used in order to verify whether the expected OD450nm or S/CO value have been 

matched in the analysis. 

(2). Detection of Hepatitis C virus: (Appendix III) 

Principle of method: Microplates are coated with HCV –specific antigen derived 

from (core peptide, recompenantNS3, NS4 and NS5 peptide) regions encoding for 

conservative and immunodominant antigenic determinant. The solid phase is first 

treated with the diluted sample and HCV Ab is captured, if present, by the antigen. 

After washing out all the other component of the sample, in the second incubation 

bound HCV antibodies ,IgG and IgM as well, are detected by the addition of 

polyclonal specific anti IgG,IgM antibodies label with peroxides (HRP). 

The enzyme captured on solid phase, acting on the substrate / chromogen mixture, 

generate an optical signal that is proportional to the amount of HCV present on the 

sample. 

Quality control: A check is perform on the control /calibrator any time the kits 

used in order to verify whether the expected OD450nm or S/CO value have 

been matched in the analysis. 

 (3). Liver function test: 

I. Estimation of glutamate pyruvate tramsaminase (ALT): (Appendix IV) 



31 
 

Principle of method: α-ketoglutrate +L-Alanine   GPT    = L-glutamate+pyruvate  

The increase in pyruvate determined by indicator reaction catalyzed by LDH. 

Pyruvate +NADH+ H   LDH  = L-Lactate +NAD+ 

 NADH is oxidized to NAD. The rate of NADH decreased directly proportional to 

the rate of formation of pyruvate and GPT activity. 

II. Estimation of glutamate oxaloacetate transaminase (AST):(Appendix V) 

Principle of method: α-ketoglutrate +L-Aspartate GOT = L-

glutamate+oxaloacetate  

The increase in oxaloacetate determined by indicator reaction catalyzed by NAD+. 

 oxaloacetate +NADH+ H   MDH   =L-malate +NAD+ 

NADH is oxidized to NAD. The rate of NADH decreased directly proportional to 

the rate of formation of oxaloacetate and GOT activity. 

III. Estimationof Alkaline phosphatase: (Appendix VI) 

Principle of method: 

 P-Nitrophenylphosphate + H2O  AP =p-Nitrophenate + phosphate  

P-Nitrophenol is present as yellow coloured p-Nitrophenate .The increase of 

absorbance per min at 405nm is proportional to the enzyme activity. 

IV. Estimation of Total protein: (Appendix VII) 

Principle of method: Colorimetric determination of total protein based on the 

principle of the biuret reaction, in alkaline solution divalent copper react with 

protein peptide bond to blue colored complex. 
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Potassium iodide prevents autoreduction of copper and sodium potassium tartrate 

prevents the precipitation of copper hydroxide. The intensity of colour is 

proportional to concentration of protein. 

V. Estimation of Albumin: (Appendix VIII) 

     Principle of method: At PH value of 4.1 albumins displays asufficiency 

cationic character to be able to bind with Bromocresol green (BCG), an anionic 

dyestuff, to form a blue –green complex. The intensity of colour is proportional to 

concentration of albumin. 

VI. Estimation of total bilirubin: (Appendix IX) 

 Principle of method: Total bilirubin reacts in presence of DMSO or caffeine with 

diazotized sulfanic acid to form ared azo dye.  
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3. Results 

Fifty non vaccinated workers in national laboratory for public health where who 

have been tested and found negative for HBsAg and HCV since 2006 and   

enrolled in this study, to study the effect of handling of waste on their liver 

functions.  After collection of required data and suitable samples for tests, the tests 

were done and the results were analyzed by using SPSS computer program and the 

results were as follow: 

An adequate awareness about HBV and HCV infection over all workers were 48 % 

(Figure 3.1), During work only 62% were wearing a protective cloth (Figure 3.2) 

and 84 % were wearing gloves while handling laboratory waste (Figure 3.3), Just 

about 24 % had segregate the waste (Figure 3.4), 18 % using sharp container while 

handling sharpener (Figure 3.5) and Only 8% had got pricked accidentally by 

handle needle (Figure 3.6).   

When measuring HBsAg and HCV by (ELISA) we found that only one worker 

 (2 % of total) had infected with HBV during last ten years (Figure 3.7) and no one 

had infected with HCV. 

Liver Function Tests including: total protein, albumin, total bilirubin, ALP, AST 

and ALT were done for those workers, and one sample T test was used to compare 

the result mean with the mean value.  

Table 3.1: Shows a significant decrease in total bilirubin, total protein, albumin, 

alkaline phosphates, aspartate aminotransferase, P. value prospectively (0.007, 

0.000, 0.0003, 0.000, and 0.026) and insignificant decrease for Alanine 

aminotransferas, P.  Value 0.435.  

 



35 
 

 

 

 

 

 

 

  

 

 



36 
 

 

 

 

 

 

  



37 
 

 

 

 

 

 

 

 

 



38 
 

 

 
 

 

 

 

 

 

 

 

 



39 
 

 

 

 

 

Figure 3.5 : using sharp container Figure 3.5 Using sharp container while 

handling sharpener 
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Figure 3.6. Had got pricked accidentally 

by handle needle.  
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Table 3.1: The result of liver function tests of the workers.  

  

Variable Normal 

Mean 

value 

Mean±SD P.value 

S/ Total 

Protein 

(g/dl) 

7.4 6.090 

06028 

0.000 

S/ Albumin 

(g/dl) 

4.3 4.676 

0.8551 

0.003 

S/ ALP 

(U/l) 

220 144.98 

58.293 

0.000 

S/ AST 

(U/l) 

30 24.20 

12.943 

0.000 

S/ ALT 

(U/l) 

20 18.54 

13.114 

0.435 

S/Total 

bilirubin 

(mg/dl) 

0.5 0.874 

0.9417 

0.007 

  

One sample T test, P. value < 0.05 was considered statistical significance. 
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4. Discussion, conclusion and Recommendations 

4.1. Discussion 

Laboratory waste handlers are at greater risk at contacting blood borne disease due 

to their constant contact with infectious waste or sharps contaminated with blood 

(Shankargouda Patil;et al(2013). No data about the prevalence of HBV or effect on 

liver function test among laboratory waste handlers is available in Sudan.  

In the present study we found that the group of workers (50 individuals) who 

enrolled in the study haven’t incidence with HBV or HCV in 2006.  

As the results of this study, during this period, only one of them had infected with 

HBV and no incidence with HCV. Although none of them was immunized against 

hepatitis B virus, and there was no adequate awareness among the group. This 

evident when compared with data obtained in Ethiopia at Gondar town in 

University of Gondar Teaching Hospital, Northwest Ethiopia (2011) about HBV 

and HCV among medical waste handlers HBV was detected in 6 (6.0%) and HCV 

in 1 (1.0%). Also similar study found in Tripoli, Libya with reported rate of 2.3% 

HBV; whereas 2.7% HCV positivity which was slightly higher (Belay. et al, 2012). 

Lower and higher prevalence rates were also detected as compared to similar study 

populations in different parts of the world. 

For liver function tests the statistical analysis showed a significant decrease in 

serum levels of total bilirubin, total protein, albumin, alkaline phosphates and 

aspartate aminotransferase with P.value prospectively (0.007, 0.000, 0.0003, 0.000, 

and 0.026) and insignificant decrease for Alanine aminotransferas with P. value 

0.435. when comparing the results with similar study conduct in solid waste 

disposal workers in Port Harocurt, Nigeria, the AST values increased significantly 

for solid waste workers with a mean AST concentration of (11.19±2.36 μ L-1) and 

8.97±4.07 μL-1 for the control subjects, and mean total bilirubin increased 

http://www.ncbi.nlm.nih.gov/pubmed/?term=Patil%20S%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Anagaw%20B%5Bauth%5D
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progressively as the number of years of exposure increased (19.00 μmol L-1). The 

peak value was for workers exposed for about 7 year. Other liver function tests 

values did not show much difference (Wachukwu . et al, 2007). 
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4.2. Conclusion 

1. Workers who enrolled in the study, shows a significant impairment in serum 

levels of total bilirubin, total protein, albumin, alkaline phosphates, aspartate 

aminotransferase, and insignificant impairment for Alanine aminotransferas.    

2. Manual collection of medical wastes  increased the observed accidents.  
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4.3. Recommendations 

1. Awareness, precaution and protection program should be regularly done in 

order to prevent HBV and HCV. 

2. Strict implementation of biomedical waste management with planned and 

clear policies for segregation of waste, handle shaping in safety boxes, and 

implementation of vaccine should be established. 

3. Laboratory workers should be trained and periodically monitored for 

laboratory waste disposal. 

4. It should be insured that the injuries happened to the workers are reported to 

the safety officer. 
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Appendix I 

 

Questionnaire 

 

 

 

 Name: 

 Duration of work: 

 Age: 

 Gender:                                         male (   )                         Female (  ) 

 Wearing of gloves:            Yes (   )                           NO (  ) 

 Wearing of protective cloth:          Yes (   )                        NO (  ) 

 Segregation of waste:             Yes (   )                           NO (  ) 

 Education level:        Primary   (   )   Secondary (  )         University (  ) 

 Knowledge  of deal with waste:        Yes (   )                        NO (  )  

 Training:                                             Yes (   )              NO (  ) 

 Handle the sharpening in a safety box. Yes (   )              NO (  ) 

 Frequency of supervisor visit :None (  )      Rare   (  )      Always  (   ) 

 Accident:                                               Yes (   )             NO (  ) 

 Vaccination:                                          Yes (   )                 NO (  ) 
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