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Abstract

Safe blood transfusion plays important role in patients' health. For the sake of harmless and

infectious free transfusion, WHO recommends quality-assure screening for TTIs namely

HBV, HCV, HIV, malaria and syphilis. Hepatitis B is among the leading life threatening

infections in the developing countries. Diagnosis of HBV infection depends on serological

testing due to similarity in clinical symptoms of all types of hepatitis infection. Total 200

samples of blood donor were screened on HBsAg, Anti-HBc and PCR for the detection of

HBV in blood donors and positivity ratios were 47.2% (931197),52.3% (1051197) and 47.7%

(941197) respectively. Three samples were used in testing. so reaming 197 samples is

considered as total number of sample. The sensitivity of HBsAg and HBcAb were 98.9o/o

(95% Cl:94.2% - 99.9%) and 89.5% (95% Cl:82.0 % - 94.6%). Furthermore the specificity

of the HBsAg and HBcAb were 9S% (95% Cl: 94.7- 99.9) and 99.5% (95% Cl: 83.3% -

95.0%). The positive Predictive values (PPV) were 90.38% (95% Cl:94.2% - 99.9%) and

89.5% (95% Cl:82.0%-94.6%) for HBsAg and HBcAb respectively. The Negative Predictive

value for the HBsAg and HBcAb were 99.0 o/o (95%o Cl: 94.7% - 99.9%) and 90.35% (95%

Cl: 83.3o/o - g5.O%). The Negative Diagnostic Likelihood Ratio (NDLR) and Positive

Diagnostic Likelihood Ratios for HBcAb were0.l2o/o (95% Cl:0.07%-0.20%) and9.28 (95%

Cl:5.27Yo-16.33Yo) are respectively whereas Negative Diagnostic Likelihood Ratio (NDLR)

and Positive Diagrostic Likelihood Ratios for HBsAg was observed as 0.12 (95% Cl:0.07%-

O.2O%) and 10.2 (95% Cl: 14.63%-723.77Yo) conespondingly. The test agleement i.e. Kappa

Agreement between the HBsAg and HBcAb assays was high both for HBsAg detection (rc =

0.96;95% Cl 0.93%- 0.99) and for HBcAb detection (x = 0.88; 95% Cl: 0.85%- 0.93%).The

false positive rate of HBsAg was observed as 0.5% and false for HBcAb rvas 5.502 as

compare it with gold standard (PCR).

As core gives false negative results so it must be neglected'in routine screening NAT is

thought to be better in response to HBV infection but it will be expensive approach to

developing country like Pakistan so only HBsAg screening could be considered as a best

altemative and give satisfactory results at the window time of infection occurs HBsAg results

for the reduce risk of HBV infection of transmission are beneficial'

,$
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Chapter 1 Introduction
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Introduction

Hepatitis B is arhong the leading life threatening infections in the developing

countries. The virus affects liver cells causing malfunctioning ranging from liver

failure to cancer depending on the. stage (WHO,20l5). The liver performs important

role in excretion of toxic waste products through bile and is involved in the proteins,

carbohydrates, and lipids metabolism (Knolle and Thimme, 2014).

Williams 2006, Koruk and colleagues in 2015'reported that around 240

million people are infected with HBV and approximately 600,000 people die

annually. HBV vaccine was introduced in 1982 and proven 95%;o efficacy bdt HBV is

stilltransmitted. The WHO approved vaccine for hepatitis B which is HBIG (hepatitis

B immune globutin) for newborns to prevent HBV transmission and increase the

protection rate up to 9C_i98%.

HBV is consists of outer lipid envelope its outer envelope contains a high

quantity of hepatitis b surface protbins. The envelope surrounds the inner

nucleocapsid which is made up of 180 hepatitis B core proteins arranged in an

icosahedral arrangement. These particles are not infectious and are composed of the

lipid and protein that forms part of the surface of the virion, which is called the

surface antigen (HBsAg), and is produced in excess during the life cycle of the virus

as shown in fig l.l (Howard, 1986). | !

1.1 Clerssificotion:

, The classification of HBV on. the basis of genetic material and vertical or

horizontal mode of transmission llas now become a standard. HBV is divided in to 8

main types (A-H). In Asia and Alaska the F.and C type of Hepatitis are.associated

with the hepatocellular carcinomas (HCC) in children and adults ( PinkBook, 2015).

HBV can be chronic or acute depending upon short or long term illness (CDC,

201 s).

. l. Chronic Hepatitis B Virus (long term illness)

2. Acute/Occult Hepatitis B Virus (short term)

Evaluation of HBcAb and HBsAg Diagnostic Test in Comparison with Nucleic Acid Testing

for the Diagnosis of Hepatitis B Virus. 1
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The main cause of chronic hepatitis B virus is basically ineffective response

for reduction of viral load by the immune system of the host also and also the

structural changes in host cells that are caused by viral invasion (non-cytopathic) and

unique (hepatotrophic) characteristics of Hepatitis B Virus plays significant role in

viral existence (Zheng et a1.,2015).

The natural development of chronic HBV infection involves four characteristic

phases:

l. Immune active (HBeAg) positive.

2. Immune inactive phase.

3. Immune active phases (HBeAg negative).

4. Immune tolerarit phase (Lok et a|,,2015).

The chronic infection depends on age of individuals as 90% children become

chronically infected but 2-6% adults (CDC, 2015). According t0 European

Association for the Study of the Liver (2009), the chronic hepatitis B virus (CHB)

have 5 sequential phases and hom them 5th is the OBI (occult HBV infection).

Allaih (2004) gives peculiar definition of occult HB infection that the

presence of Hepatitis B Virus DNA without Hepatitis B virus antigens and antibodies

outside from acute fhase in window time period.

Raimondo (2013) defined OBI (Occult HBV Infection) as enduring existence

of HBV'genomes in liver of individual donor is testing negative for HBsAg with help

of detectable DNA of hepatitis B virus (serum).

Raimondo and group (2007) reported that the prevalence of hepatitis B surface

antigen (HBsAg) and IgM. antibody (immunoglobulin M antibody) to the (core

antigen) are actually the characteristics of the acute hepatitis B Infection.

1,2 HBV Diseuse Progression
' HBV is basically Liver carcinoma the acute infection is when a person is first

infected with the hepatitis B virus some adults are unable to get rid of the virus after

six months then it lead to chronic infection. Which cause death by cornpletely

damaging the liver. It may cause liver cirrhosis, liver failure, liver cancer and death of

the individual if it is not treated propdrly fig i.z (CoC, 2015).

Evaluation of HBcAb and HBsAg Diagnostic Test in Comparison with Nucleic Acid Testing

for the Diagnosis of Hepatitis B Virus. 2
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Lipid bilayer
membrane

Dna
polymerase

Large surface protein
HBsAg

E antigen HBeAg

Core antigen
HBcAg

I Small surface protein
HBsAg

Medium surface protein
HBsAg

Adapted &om:" http://www.shutterstock.cornlpic-173727872lstock-photodiagram-of-hepatitis-b-virus-particle-

structure.html"

Fig 1.1: Structure of Hepatitis B Yirus

Available at:" http://www.hepb.orglexpforum/media-

player.aspx?speakerlDdrTobias&topiclD-=reatment&language:English&mediaType:text&topicList

:Questions"

Fig 1.2: Hepatitis B Disease Progression

Evaluotion of HBcAb and HBsAg Diognostic Test in Comparison with NucleicAcid Testing
for the Diagnosis of Hepatitis B Virus. 3



s

Chapter 1 Introduction

1.3 Mode of Transmission:

HBV transmitted by individuals via occupational contacts with body fluid,

blood and blood products (Kohn et al., 2003). HBV occupational risk differs rvith

reference to work place and time when an individual expose to infectious agent

(Ciorlia and Zanetta, 2005). The blood which is used for the transfusions must be safe

and free from any transfusion transmitted infections (CDC, 2015).

The modern practices of medicine added in controlling the spreading of

disease in society. HBV spread du.e to carelessness in proper management of hospital

waste as 10-20% wastes are dangerous to the health (Taneja and Biswal, 2006). HBV

transmission is a big challenge for those who regularly come into contact via blood

and patients and persons who are involved in transmitting blood between donor and

patient (Health Workers) if carelessness showed. Regardless of health works common

people can also be infected with the virus easily for instance;

l. Drug users or injectors

2. People who pierce or tattoo their bodies

3. Unprotected sex engaged in by adolescents

Hauri and friends in 2003 reported that 2l million people with HBV infections

observed annually because of these reabons. HBV is also a social injustice and main

cause'of spreading HBV is wrong information abbut health cares and different Myths

in some.endemic countries for instance China (world largest chronically infected

population) they are not permitted to work in food industries are suggested to go to

routine test for HBV. These peoplb can be expelled from work or school if HBV test

come positive (CDC, 2006; Chireh and Lennarth 201l).

HBV transmission can occur through;

1. Sexual contact.

2. Sharing needles.

3. Rb-use of contaminated Syringes.

4. Other drug-injection equipmdnt.

5. Mother to child (MTCT) during childbirth.

Evaluation of HBcAb and HBsAg Diagnostic Test in Comparison with Nucleic Acid Testing

for the Diagnosis of Hepatitis B Virus.

J.



Chapter 1 Introduction

&"

6. By exposure to percutaneous injury or mucous,membrane with secretions

within family.

The Saliva which have HBV.

Blood injected accidently during dental and surgical procedures.

L4 Pathogenesis of HBV:

Autophagy (Destruction of cells in the body) occurs in the life cycle of HBV

the Dane particle of HBV get enter into the nucleus of host body and then Viral

Protein of HBV is synthesized by RNA viral particle which is made after transcription

process. The HBX (hepatitis B virus X) protein is synthesized and this HBX protein

then activates the PI3K (phosphoinositide 3-kinase) pathway Beclin-l synthesis (Role

in the regulation of both autophagy and celldeath) Via Autophagy replication of viral

DNA occurred. (Fig 1.3).

1,5 Signs ond Symptoms:

In case of acute infection of HBV signs and symptoms are;

1. Illness lasts for a few weeks

2. Loss of appetite

3. Nausea

4, Vomiting

5. Body aches

. 6. Mild fever

7 . Dark urine.

8. Development ofjaundice.

9. Itchy skin(for all types of HBV )

1.6 Globol Prevulence of Hepatitis P:

HBV is a main globalhealth issue. Komatsu with colleagues (2015) stated that

annually 240 million personS are exposed to chronic HBV and 600,000 infected

people die. Hu in 2016 reported that 2 billion people have been infected worldwide

Evaluation of HBcAb and HBsAg Diagnostic Test in Comparison with Nucleic Acid Testing

for the Diagnosis of Hepatitis B Virus. 5
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and 240 million are with chronic HBV; 800,000 annually deaths are observed due to

hepatitis. In the understanding of viral infection its outcome and distribution, the

epidemiology of HBV exemplifies milestone.

According to resolutions of the World Health Assembly (2010-2014) they

indicated that HBV is on l5th position in all infections which cause the global

mortality. Global prevalence of chronic frV -ZOW observed, -15% to 40Yo are ratio

of those chronic infected HBV patient which develop liver cancer and 15%o to 25Yo

die in 2014.ln contrast with former published measurements (350 to 400 millions)

this shows 3l% decline in the HBsAg presence. This decrease is due to follow safe

blood transfusion strategies and due proper to vaccination (Hu, 2016).

According to Lavanchy (2005) l/3 of total global population are infected with

HBV. Motherto-child (MTC) transmission also main issue world widely and it is

reported that 8 to 30%o immunoprophylaxis strategies are useful in protecting MTC

HBV transmission.in contrast with Western Europe or North America the Asian HBsAg

positive Pregnant women are observed (Seliier et a|.,2015).

Chen (2000) stated that in the pacific region of Asia, the primary goal for the

control of Hepatitis B virus control is to avert chronic infection, which is rnostly the

consequence of mostly from prompt exposure to HBV in the.age 2-9 years. Because

the Persistent infection is basically infection at 
. 
early age that is typically

asymptomatic.

1.7 Pakistan Scenario:

HBV.is major health issue in all over the world especially in developing

countries including Pakistan. HBV is causative agent for most'liver diseases in

humans.for instance liver cirrhosis,.liver cancer (hepatocellular carcinoma) and liver

fibrosis. Ullah and group (2016) described that prevalence of HBV is 2.5% in

Pakistan and total2200 doubted (suspected) people have visited for conformation of

HBV in'which l8l got positive results of diagnosis in these positive cases they

observed 62.98% males and 37.01% females, in addition to age 50.27% are of 2l to

40 years, in contrast with marital HbV prevalenbe the married 61.3 2%o and unmarried

Evaluation of HBcAb and HBsAg Diagnostic Test in Comparison with Nucleic Acid Testing

for the Diagnosis of Hepatitis B Virus. 6
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ratio 38.670/o. The ratio of HBV prevalence in persons who shared personal items is

3s91%.

WHO (2015) reported ,tui in Pakistan approximately 4 million people are

infected with HBV. Although HBV is controlled in Pakistan including in Punjab,

Sindh and in few districts of Balochistan but still population is at high risk. General

prevalence of HBsAg was observed as 2,5o/o, highest prevalence was noticed in

Balochistan 4.3o/o in respect to Sindh that is 2.5%o and 2.4% in Punjab which has

significant high rate in correlation with Khyber Pakhtunkhwa(13%) (Qureshi er a/.,

20 l 0).

Immunoassays for the detebtion of total anti-HBc involve both IgM and IgG

class antibody to the core protein and indicate cunent or past exposure to virus and

viral replication. IgG anti-HBc appears shortly after HBsAg among persons with

acute disease and generally persists for life therefore total anti-HBc is not a good

marker for persons with acute'disease. The detection of IgM anti-HBc is diagnostic of

acute HBV infection. In persons with chronic HBV infection, HBsAg remains

persistently detectable, generally for life. HBeAg is variably present,,and IgM anti-

HBc generally becomes undetectable 6 months after acute infection (Fig. 1.4).

Evaluation of HBcAb and HBsAg Diagnostic Test in Comparison with Nucleic Acid Testing

for the Diagnosis of Hepatitis B Virus. 7
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Chapter 1. Introduction

1.8 Diagnosis:

Diagnosis of HBV infection depends on serological testing due to similarity in

clinical symptoms of all types of hepatitis infection. Table l.l shows the serological

test results interpretation. Vaccinate according to current ACIP recommendations. If a

person is only positive for anti-HBc while negative for HBsAg and anti-HBs, there

are 4 possible explanations:

l. May be recovering from acute HBV infection (vaccination not indicated).

2. May be distantly immune and test not sensitive enough to detect very low level of

anti-HBs in serum.

3. May be undetectable level of HBsAg present in the serum and the person is

actually a carrier (acute or chronic).

4. May be susceptible with a false positive anti-HBc.

In the course of acute infection HBeAg is detectable. For the period of

convalescence the anti-HBe , anti-HBs and anti-HBc developed, HBsAg and IIBeAg

are cleared (Mahoney, 1999).

1.9 Hepotitis B surface Antigen Test (HBsAg) through CLIA:

The CLIA is based on detection of luminescence which is emitted from

labeled substrate during chemical reaction. Reagents are required for reactions that

produce CL (Chemiluminescence) May be coupled to antibodies or antigens. The

incubation time is variable depending upon the nature of sample and analysis. The

results are achieved in l5 to 45min (Brown et a1.,2014).

Evaluation of HBcAb and HBsAg Diagnostic Test in Comparison with Nucleic Acid Testing

for the Diagnosis of Hepatitis B Virus. 9
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Introduction

,[i rqJ

l.l0 Scope of Reseorch lYork:

The present risk of viral infections expected I in 153,000 forthe HBV (liver

infection), for each blood component received. 2.5% HBsAg positivity in general

population of Pakistan (Idrees et al., 20l l). The improved system of blood

transfusion is implemented in Pakistan through SBTP (Safe Blood Transfusion

program) including digital data entering management system. Currently the blood

transfusion sector lack efficient tools for information and knowledge management and

process automation (Waheed, 20 I 5).

Blood remained a valuable source for diagnostic purpose since 1930; however,

the rate of viral transmission is also increasing with the improvement in the storage

capacity and number of blood banks due to poor quality measures (i.e. unscreened blood

transfusion, reuse of unsterilized syringes and medical equipment). Other than the

medical practitioners, barbers, ear piercing, tattooing, and circumcision are also major

cause of Hepatitis B. For instance, WHO's statistics (2010) claimed that the

seroprevalence rate of Hepatitis B under surface antigen is 2.5o/o for Pakistan but this

could be high because people do not have adequate knowledge for early screening and

documentation. Therefore, Govemment should launch a proper educational campaign

educating general public regarding precautions and treatment of hepatitis B (ldrees el

a|.,2007).

. So the most successftil way to stop trdirsmission of Heiatitis B virus in the high

endemic areas is to avert verticaltiansmission. In 1940s and 1940s syphilis and HBsAg

tests introduced respectively for the blood donation screening (Stramer and Dodd,

2013).The first level of contacts (Health care person) should have enough awareness

about HBV, hygienic measures and TTI (Othman et al,, 2014).
.:

Acc<irding to Blood Tiansfusion Services in Patistan ovbr 3.5 million units of

blood are collected each year in which 650lo source of blood is'replacement (patient's

relatives or friends) donors, study shows 10%o are paid donors and 25%o donations are

volunteer non-remunerated blood donors (Bosan et a|.,2010).

Evaluation of HBcAb and HBsAg Diagn'ostic Test in Comparison with Nucleic Acid Testing

'v-.

rai

F

for the Diagnosis of Hepatitis B Virus. 7t
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Blood safety has been improved due to HBcAb along with HBsAg screening for

blood donor but leads to excessive loss of blood units due to positivity rate of HBcAb

which is around lO-20% (Laperche, 2005).

The best substitute for improving blood safety in our country is to add NAT

testing to donated blood. lt will detect most potentially infectious units of blood

including window period donations and seronegative infections (Makroo et a1.,2012).

Consequently, the applicability of anti-HBc testing in routine screening of donated blood

is questionable.

According to Laperche (2015) HBV DNA screening would be more effective in

countries with high or medium endemicity, and where anti-HBc testing should nol

routinely done.

Evaluation of HBcAb and HBsAg Diagnostic Test in Comparison with Nucleic Acid Testing

for the Diagnosis of Hepatitis B Virus. 72
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Objective of study:

(l) To evaluate the performance and

serological screening assays.

(2) To formulate an altemative cost-effective confirmatory screening approach for

HBV that is suitable for use in Pakistan.

Evaluation of HBcAb and HBsAg Diagnostic Test in Comparison with Nucleic Acid Testing

for the Diagnosis of Hepatitis B Virus. 13
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Screening for Transfusion Transmissible Infections (TTIs) is a critical part of

the process of ensuring that transfusion is as safe as possible. In Pakistan with an only

incipient culture of voluntary donations and the lack of systematic screening, the

infection risks are at the upper end (Zaheer and Waheed,2014).

Around 5000 children are diagnosed with Thalassemia annually and large

amount of blood is required by these patients regularly. Approximately 1.5 million

donations of blood units are donated in Pakistan annu0ally. Almost 90% blood is

collected from the relatives of patients and other l0% from voluntary donors (WHO,

20r6).

In the blood bank of Pakistan HBV screening test HBsAg and HBcAb is

compulsory for the detection of HBV. But around the world test for anti-HBi is still

unanswered. In the field of Transfusion medicine the most sensitive issue is the safety

of Blood and its components by which HBV can be transmitted if one shows

carelessness (WHO, 201 5).

HBV is enveloped DNA virus. The Time when infection is occurred hepatitis

virus produces Australia antigen or surface antigen of HBV (HBsAg). It is found in

the blood of infected person and responsible for the binding of virus to the liver cell it

neutralized the antibodies (Neurath et a1.,1986): HBV is belongs to the Hepadnavirus

family. The virus particle, called Dane particle I]BV have several antigen antibody

system which are shown in Table 2.1

2.1 Hepatitis B Antigen and Antibody System:

Presence of HBV DNA indicates that how severe is infection and the HBV.presence.

Hepatitis B has several Antigens and Antibodies system.

l. Hepatilis B Surface Antigen (HBsAg).

2. Hepatitis B Core Antigen dfgcAg).

3. Hepatitis B envelope Antigen (HBeAg).

4. Hepatitis X Antigen (HBxAg).

Evaluation of HBcAb and HBsAg Diagnostic Tests in Comparison with Nucleic Acid

rA

Testing for the Diagnosis of Hepatitis B Virus. 74
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Chapter 2 Literature Review

2.1.1 Hepatitis B Surface Antigen:

From the Blumberg's discovery of hepatitis B sqrface antigen, it is used in

diagnosis of hepatitis B infection aS hallmark (Blumberg BS with colleagues, 1986).

Appears normally after l-10 weeks of acute exposure and before commencement of

symptom or by assessment of Serum Alanine Aminotransferase (ALT). It alone is not

infectious but whole virus. HBsAg have 2 pair of d,y,w and r (mutually exclusive

antigens) i.e. results from four main subtypes of adw, ayw, adr and ayr.

It helps virus in attachment to the cell membrane by binding with the liver

celts (hepatocyte) plasma membrane it initiate mechanism of infection. Its persistence

for 6 months leads to chronic infection. Huge amounts of Hepatitis B surface antigen

(HBsAg) may paly role in inducing energy of T cell as a result of which decrease in

antibody-mediated neutralization of HBV is observed and generalized

hyporesponsiveness towards pathogens (Jayalakshmi et al,, 2013).

2.1.2 Hepotitis B core antigen (HBcAg):

Hepatitis B Core antigen. is basically nucleocapsid protein and cannot be

detected in the serum of a person but found in liver tissues by conventional

techniques. In addition to HBeAg the HBcAg is 1000 times more immunogenic. The

formation of hepatitis B core antibody is occurred when body is exposing to aoute

hepatitis,it will firstly produce antibody.

During acute infection the HBcAg comprises of IgM and total anti-HBc

present with chronic infection. Six months after exposure the antibodies made up of

IgG anti HBc (Fig 2.I).When non-specific antibody (IgM) binds to core antigen of

HBV as indicated in the diagram. In few cases antibodies will produced in the body

which then cross react with hepatitis B core antigen and gives false positive serologic

response (Fig2.2) (Quaglio et a|.,2001\.

Hepatitis B core antigen is necessary for replication of virus. It is multivalent

protein antigen which functions as T cell independent and dependent antigen. It is

consider as a marker for the viral replication (Lee et a1.,2009\.

Evaluation of HBcAb and HBsAg Diagnostic Tests in Comparison with Nucleic Acid
Testing for the Diagnosis of Hepatitis B Virus. L6
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2.1.3 Hepatitis B envelope antigen (HbeAg)

HBeAg is secretory protein which is discovered in 1972 by Magnius and

Espmark. Envalope antigen of HBV (HBeAg) is found in plasma at concentrations of

lOpg mL-1, identified by agarose gel immunodiffusion. F,IBeAg as a soluble protein

is secreted into the blood from liver celts (hepatocytes) directly, and maintain

persistence of infection. The occurrence of HBeAg in blood indicates high levels of

virus.

It is important for causing lnfection but not necessary for viral Replication.

Clinically used as index for: Viral replication, infectivity, severity of disease and

rcsponse to treatment. On the period of perinatal transmission HBeAg function as

spreading of viral infection. HBeAg have role in immunomodulatory function in

antigen identification by CD4+ cells (Milich et a|.,1999).

2.1.4 Hepatitis B X antigen (HBn g)

Hepatitis B X antigen ([IBxAg) has molecular weight l7kDa. It is smaller

than other antigens, nonstructural, multifunctional protein, composed of 154

conserved sequences of amino acids across all mammalian infecting Hepadnaviridae.

Causing hepatocellulu, .ur.tnora (liver cancer) related to HBV. Crucial to

virus replication propagation and integration of viral genome into host. This promotes

gene expression of virus. Accumulation of it can boosts replication of virus by

changing biological functions containing peculiar expression of molecules involved in

host cell signal transduction, transcription and proliferation, leading to viral

persistence and hepatocarcinogenesis (Jayalakshmi et aI.,2013). Nomancalture of are

Shown inTable2.2.

Evaluation of HBcAb and HBsAg Diagnostic Tests in Comparison with Nucleic Acid
+

Testing for the Diagnosis of Hepatitis B Virus. 1B
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Chapter 2 Literature Review

The central theme of research was to check prevalence of reactive anti-HBc

(anti-HBc) and HBV DNA in the serum of healthy blood donors and who are negative

to both assays in Iran population because it is not in routine practice. 2000 serum

samples were taken from the healthy blood donors, those that negative to HBsAg

tested for prevalence of HBcAb. All reactive samples to HBcAb were then

scrutinized for the identification of anti-HBe antibody, anti-HBs titre, anti-HBc titre

and HbeAg through EIA (enzyme immunoassay). All samples either positive or

negative for both Assays or alone were then confirmed with PCR to determine the

presence of HBV DNA. Results show that 6.5% samples were reactive to HBcAb.

From HBcAb reactive specimens 12.2% samples detected HBV DNA. They

conclude that Anti-HBc must include in daily routine screening and reactive unites to

HBcAb must be discarded nevertheless of [IBsAg titre results and further more

testing for HBV DNA must follow for the HBV infection (Behzad-Behbahani et al.,

2006).

Amini and colleagues (1993) studied epidemiologic features of HBV in the

all-inclusive community of Hamadan area of Iran were examined they worked on an

aggregate of 4930 subjects. 25.72% was found as Seropositivity of HBV marker out

of these 2.49% were carriers of HBsAg,l8.09/o were reactive to anti-HBs and 5.13%

to anti-HBc only. They concluded that the 5.1% blood donors were anti-HBc reactive

and totally nonreactive to HBsAg though did not find DNA of Hepatitis Virus.

The study of Chen and group (1999) focus on the relationship between S gene

variant of HBV and HBcAb positive and HBsAg negative phenomenon. Out of 2700

replacement blood donors 300 were HBsAg positive and 336 were HBcAg, FIBsAg

and HBsAb positive. Total 3 blood donors had HBV DNA out of 29 donors who were

positive on HBsAg and negative on HBcAb. They concluded that S gene variants of

HBV are main cause for HBsAg hegative and HBcAb in blood donors however the

more commercial assay is required for the detection of S gene variants.

NAT is supposed to be very effective for the diagnosis of HBV in window

time period specially in developing countries though it is cost affective (Hennig et al.,

2002).

Evaluation of HBcAb and HBsAg Diagnostic Tests in Comparison with Nucleic Acid
Testing for the Diagnosis of Hepatitis B Virus. Z0
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Kuhns and group ( 2004) studied HBsAg and HBcAg by PCR and found that

200 results were HBsAg and HBcAg positive in which 90o/o were chronically HBV

infected. 63%had high level of DNA and resting 72 sar4ples were sensitive to PCR

however 3%had l.3copies/ml for reactive samples. They concluded that the DNA of

HBV was very low in HBcAb and HBsAg positive blood donors. With HBV NAT

detection 6%owere negative, 3olo undetected. These outcomes demonstrate the caution

in any deliberation of dropping HBsAg screening.

Busch (2004\ said that in some countries the HBsAg screening considered to

be progressive and more sensitive assay for the prevention of transmission of HBV.

NAT added for the screening of donor with minimum incremental output (yield) of

HBsAg and anti-HBc-negative donations in few countries like Germany and Japan.

For the plasma donor HBV NAT become a standard for donor screening with pressure

to include HBV DNA detection as a required procedure for use of recovered plasma

in manufacture of fractionated derivatives. In addition effect of usage of HBV NAT is

needed for maintenance of HBsAg and anti-HBc screening. Finally it will address the

cost effectiveness of incorporation of HBV DNA detection into HBV screening and

NAT testing algorithms.

Laperche (2005) stated that in the high/medium endemic countries screening

of DNA of HBV is more effective where anti-HBc not in routine.

Behzad-Behbahani and group (2006) establish study in Iran on 2000 healthy

blood clonors he determind that 6.55% were HBsAg non reactive while these are

positive on HBcAb. The conclusion of the study is that the HBcAb must be applied on

routine screening of volunteers blood donors and further testing for HBV DNA may

be appriciatable for the detection of HBV infection in donors.

NAT is use to detect the non-reactive blood unites of both assays at the time of

acute infection. Studies shows high yield of NAT in small area which are highly

endemic for Hepatitis B Virus. They said that NAT might not be for the replacement

for FIBcAb screening because they have low level of DNA which is undetectable

Evaluation of HBcAb and HBsAg Diagnostic Tests in Comparison with Nucleic Acid
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associated with TTV (Transfusion Transmitted HBV) but HBsAg screening still

required. The parallel testing needed to comparison two assays (HBsAg and HBcAb)

and NAT in such a way that might it be sufficient for the detection of infectious

donors.

They concluded that in the countries where HBcAb/HBsAb screening is not

implicated they would be means of screening of donation from chronic infectious

individuals only even single donor NAT were not detected. Studies shows that

completely automated HBsAg screening may consolidate in critical affectability

changes (sensitivity improvements). Every nation should build up its own blood

screening strategy for HBV endemicity, out of infectious units which were identified

by various serologicA{AT screening assays, and cost adequacy of test have ensuring

blood safety (Kuhns, 2006).

The HBcAb test is implicated in United States from more than 20 years which

is permit due to false positive results. In this study Researcher took 1324 donors

which are tested on HBsAg, HBcAb and HBV DNA test. 37% donors were anti-HBc

non-reactive while retesting this donor after l0 months and donor were negative to all

viral infection of HBV. Viral DNA was fund in the serum of only those donors who

were positive to HBsAg. This population considered as noninfectious and rnust back

to the donor pool. Evidence from the study was ant-HBc gives false positive results it

is not more specific and sensitive result (Katz et a\.,2008),

The study comprises of total 729 HBsAg non-reactive blood donor units

included from which total 30.1% (220) donors were HBsAg negative while were

reactive to anti-HBc from 220 only 66 (30%) were positive to HBV NAT.

Predominant prevalence of HBV DNA is observed in HBsAg individuals confirm

through NAT. They conclude that if alone HBsAg practice for screening then

significant number of infected donors will be undiagnosed in contrast with FIBcAb

screening it will lead to elimination of a considerable units of blood and help in

' reducing HBV transmission including in immunocompromised individuals (Rajesh el

aI.,2010).

Evaluation of HBcAb and HBsAg Diagnostic Tests in Comparison with Nucleic Acidt,
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They study on recipient of OLT (Orthotopic liver transplantation) received

liver graft from antibody to HB core antigen reactive (HBcAb), HBV surface antigen

non-reactive (HBsAg) donors who.had at high iisk of HB infection development.

They also assessed mortality rate because of de novo HBV infection. The rate of

occurrence of de novo HBV were 2.7%o patient were receiving LAM prophylaxis

versus, 3.6%o patients receiving HBIGpLAM (combination therapy)'

Due to incomplete information (in every treatment group) and limited cases of

de novo FIBV infection the risk of developing this infection could not be calculated.

In summary on the basis of results it is concluded'that Nucleoside analogue

monotherapy could be applied when any HBV patient receive liver graft frorn

HBcAb(p) donors (Saab e/ a|.,2010).

The issue focused in this study is the current donor screening for the detection

of Surface Antigen and core Antibody of the HBV. HBsAg is a marker of active

viremia while HBcAb is a marker of exposure to HBV. Donors that have isolated

HBcAb positivity may represent latently infected individuals or a false-positive result.

The risk of transmission of HBV from an HBcAb-alone donor is about lDYo to 12%:o

for non-liver recipients Additional testing of these donors with HBc, IgG, and IgM as

well as HBV, DNA, and NAT would further stratiff the risk of transmission, with the

highest risk in the IgM-positive, IgG-negative, and NAT-positive donor. Liver

recipients of HPsAg-positive or HBcAb-negative donors should be monitored closely

for the presence of active viral replication with expansion of therapy based on these

results (Ison, 2010)

The cross sectional analysis is conduct0d in the Rasht in which they describe

usage of sensitive screen assay is important before transfusion of the blood for the

sake of prevention of blood borne diseases for instance HBV. They took 2041 non-

reactive to HBsAg and these were tested for HBcAb reactive samples were further

tested for identification of HBV DNA. The presence of HBcAb is 3.8% and DNA of

HBV is detected in only I sample they concluded that HBcAb perhaps the source of

transmission of FIBV furthermore analysis of HBV DNA in reactive HBcAb is

obligatory (Ali et al.,20ll).

Evaluation of HBcAb and HBsAg Diagnostic Tests in Comparison with Nucleic Acid
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This Study is conducted in an endemic area of Tzukuan Township to

scrutinize achievement and disappearance of HBsAg. HBsAg and alanine

transaminase (ALT) were checked in all selected people and DNA of HBV, against

HBs, anti-HBc were examined in various groups. The annually record shoes that rate

of clearance of HBsAg were I .5%o and no new $BsAg carrier observed. One out of 17

cases (HBsAg clearance) had positive DNA of HBV. Quantitative analysis of HBsAg

shows .that 78o/o had low level of titration, Anti-HBc alone 32Yo involved and

dominant in end age. In this study very higher rate of anti-HBc and HBsAg

seroclearance were observed (Tsai'e/ al., 20ll). 
,

Presence of anti-HBc antibody in the blood of donors considered as infected

individual. The 10.2% donors were reactive to HBcAb and non-reactive to HBsAg

and DNA HBV was 9.17% so the rate of occurring of anti-HBc is high so these nott-

infectious units must return into donor pool. This large unit should not be discarded as

it will require fulfilling need of patients and NAT must be added (Makroo et al.,

2012).

During 1 year of time period two assays HBsAg and HBcAb analyzed through

NAT. total donation was 6.5 million out of which 699 HBV infected of which

444(64%) were reactive to HBsAg, HBcAb and PCR. 697 positive to may be both or

with one serological tests and analyzed that 477 (68%) positive to NAT. they said

HBsAg shows no blood safety in comparison with anti-HBc (Stramer, 2012).

The study is conducted on a{ustralian patients, they evaluated the sensitivity of

alone HBsAg assay and in combination as wellHBcAb. Blood samples were obtained

to analyze the correlation between different serological marker and HBV DNA for the

detection of HBV. From 331 samples 0.3% was negative to Anti-HBc II assay and

positive for HBsAg in the presences of HBV DNA and positive in the absence of

HBV DNA was 20Yo. Out of these 67 (20%) 18 had HBcAb negative for all other

tests. No any DNA of HBV is found in negative serology. They concluded that the

HBcAb Alone may miss an acute infection so the combination of two assays HBcAb

and HBsAg is needed with nucleic acid (NAT) for reliable screening (Ba Alawi et al.,

2013).

€
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Donor's samples were screened and analyses by molecular level on ELISA to

check the presence of core antibody, surface antigen HBe for those who were negative

HBsAg positive NAT. From 28,134 samples 25 had HBV DNA out of these 18

samples were selected for further work. By which l2 samples were positive to HBcAb

and from them 3 were positive to both HBsAb and FIBcAb. In brief among 28134 the

18 were positive to HBsAg and NAT. out of these l8 the 6 samples were in WP

(Window Period) and 12 were with Occult HBV infection (OBI). They concluded that

from every 3.6 NAT positive samples I were negative to serological markers ( Doda

and Arora 2014).

In this study Allogeneic HSCT (haematopoietic stem cell transplant) recipients

from 2000- 2010 were evaluated, the risk of transferring of HBV in HBsAg-negative

and HBcAb-positive in HSCT recipient is high. In which prior to HSCT l8% were

HBsAg nonreactive but positive to HBcAb. Reactivation observed in l0%. They

observed that reactivation hazard was reduced in HBV i'mmune or exposed donors.

The donor's immunity was independently and consistently associated with a

decreased risk of HBV reactivation, while rituximab and cyclosporine treatments

increased the probability (Mikulska et a1.,2014).

Summary of allthe studies related to current study are given in Table 2.3

Evoluation of HBcAb and HBsAg Diagnostic Tests in Comparison with Nucleic Acid
Testing for the Diognosis of Hepatitis B Virus. 25
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Chapter 3 Material and Methods

Material and Methods

This study is conducted in Department of Pathology & Blood Transfusion Services,

Pakistan Institute of Medical Sciences, Islamabad, and CIRBs and at the Biotechnology

laboratory, Department of Bioinformatics and Biotechnology, International Islamic

University Islamabad from Nov 2015 till April 2016. Every donor who visit the Department

of Blood Transfusion Services, have to'fulfill the general criteria for blood donation as

described in Standards and Guidelines for Blood Transfusion Services Ministry of National

Health Services, Government of Pakistan. (Transfusion, 201 0-201 5)

Blood samples of 200 donors was collected from Blood Bank of PIMS; SZABMU.

All the specimen were collected by the puncture of a vein with a needle to withdraw blood

after pretest counseling.

The samples were tested for HBV surface Antigen by CMIA (Abbott, ARCIJITEC'I

system) and by using commercially available HBsAb kits (Abbotl, ARCHITECT systemr

HBsAb Qualitative II), Anti-HBc II kits (Abbott, ARCHITECT system; anti-HBc II) and

confirm by Nucleic Acid Testing. Both kits were stored according to manufacturer's

instructions. The specificity, sensitivity and positive predictive values and negative predictive

values were calculated using the NAT results as gold standard.

3,1 Blood somple collection:

Blood (3ml) samples of 200 donors were collected in Vacutainer tubes from Blood

bank of PIMS; SZABMU. Blood collection Work was held in a quiet, clean and well-lit area

provide soap and water or alcohol swabs (all hand hygiene materials), well-fitting non-sterile

disposable gloves, single-use dispensable needles, and syringes or lancittg devices in

adequate numbers to pledge that every donor has a sterile needle and syringe or proportional

for every blood testing; rnake accessible adequate tubes to forestall perilous practices (e.g.

emptying blood to reuse tubes for sample collection). Clear information written and verbal

provided to each donor who undergoes venipuncture technique.

Donor was put in comfortable position and a soft elastic tourniquet was connected on the

upper arrn around 3 inches above to the elbow. The Puncture side was cleaned with 70o/o

liquor swabs for skin purification and open the dispensable syringe. The needle was conveyed

parallel to the vein, skin was penetrated needle was progressed about Yz cm and after that vein

Evaluation of HBcAb and HBsAg Diagnostic Tests in Comparison with Nucleic Acid Testing

for the Diagnosis of Hepatitis B Virus. 29
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was pricked. Adequate amount 5ml of the blood was collected, tourniquet was removed. The

needle was withdrawn and a cotton-wool ball was applied over puncture site. The blood was

transfened to a plain sterile Vacutainer without anticoagulant and laboratory specimen was

labeled with particular unique Donor ID and left Vacutainer at room temperature for at least

two hrs (Fig 3.1).

3.2 Centfifugation of Blood:

To confirm consistency in results, srimples were hansferred to centrifuged tube, after

collection of the blood; blood was allowed to clot the blood leaving it for 15 minutes or I

hour at room temperature. The tube was centrifuged at >10,000 RCF (Relative Centrifugal

Force) for l0 minutes or at 4,000 rpm for 5 minutes Serum were separated as shown in Fig

3 .2 ,serum transfened to the eppendorf for tests. And samples were stored as frozen at -7 0 C

so it is thawed before testing; the resulting supematant is utilized for further serological

testing. Donors history is available in Appendix IV.

3.3

3.3.1 Hepotitis B surfuce Antigen test (HBsAg) through CLIA:

The CLIA is based on detection of luminescence which is emitted from labeled

substrate during chemical reaction. Reagents are required for reactions that produce CLIA

May be coupled to Antibodies or Antigens. The incubation time is variable depending upon

the nature of sample and analysis. The results are achieved in l5 to 45min (Brown, Waheed,

Malik, Farooq, & Ansari, 2014). All 200 samples will be tested via CMIA technique on

ARCHITECT system by Abbott Diagnostics according to manufacturer instructions.

HBsAg is the first serological marker that appears 1-10 weeks it is used to identify

infected person (Having HBV) and to avoid transmission of the infection by blood and blood

products and additionally to screen the status of infected people in combination with different

hepatitis B serological markers.

Evaluation of HBcAb and HBsAg Diognostic Tests in Comparison with Nucleic Acid Testing
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Figure 3.1 Blood Samples Collection

Figure 3.2 Centrifugation of Bloctd
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It is also used for the detection of acute and chronic HBV infections. All 200 samples

were tested via CMIA technique on Archietc system by Abbott Diagnostics according to

manufacturer instructions. The relative light strong and weak reaction are showed in fig 3.5

3.3,2.1Principle

l. Firstly rHBcAg coated paramagnetic Microparticles, assay diluent; samples and

specimen diluent were combined.

2. In the sample Anti-HBc present binds to rHBcAg (coated with Microparticles)

reaction mixture is washed.

3. Then 2nd step is addition of conjugate (anti-human acridinium-labeled) another wash

cycle followed, trigger and pre- trigger solution added to reaction mixture.

4. The resulting chemiluminescent reaction is measured as relative light units (RLUs).

5. A direct relationship exists between the amount of anti-HBc in the sample and the

RLUs detected by the ARCHITECT i System optics.

6. Relative Light Measurements for Shong and Weak Reactions are observed by which

positive and negative samples was analysis. (Appendix III)

3,3.2.2 Reagents

Reagents kit (ARCHITECT Anti-HBc qualitative ll reagent kit 2G2l )

l. Microparticles: rHBcAg coated paramagnetic Microparticles

2. Conjugate: Anti-human acridinium-labeled

3. Specimen Diluent: containing reluctant in MOPSO buffer

Reagents kits for ARCHITECT Anti-HBc.are shown in Fig 3.6

The relative light measurements for strong and weak reaction are shown in Fig 3.7

Evaluation of HBcAb and HBsAg Diagnostic Tests in Comparison with Nucleic Acid Testing
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Fig 3.3 CLIA principleflow sheet diagram of HBsAg:

Fig 3.4 CLIA principle/law sheet diagram of HBcAb
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3.3.3 DNA Extraction:

DNA isolation is basically a process of purification of DNA from sample using a

combination of physical and chemical methods. Breaking the cells open commonly referred

to as cell disruption or cell lysis, to expose the D\A within.

3.3.3.1 Principle:

Good quality DNA is a prerequisite for all experiments of DNA manipulation. The basic

steps of disruption of the cell wall, cell membrane and nuclear membrane to release the DNA

into solution followed by precipitation of DNA while ensuring removal of the contaminating

biomolecules such as the proteins, polysaccharides, lipids, phenols and other secondary

metabolites.

The samples with HBsAg and HBcAb positivity or negativity are followed by the DNA

extraction procedure to further analysis on PCR.

3.3.3.2 DNA Extraction Protocol:

Standard protocol by Sambrook and Russelwas followed for isolation of HBV DNA.

l. 50 pl serum of each Donors either positive or negatir. on three assays was taken in

the eppendorf.

2. Then add 350 pl of TE buffer and maintain pH 8.0 was incubated at 56 oC for 2 h.

3. While incubation add 2 pl of I mg/ml of proteinase K and 50pl of 0.66 % SDS.

4. After 2h eppendorf were taken out from incubator and solution was brought cooled

kept on room temperature. : ,

5. Then subsequently extracted the solution with the equal amount of the PCI

(phenol :chloroform : isoamyl alcohol ::25 :24:l).

6. The 5th step was repeated until the white precipitate at the interphase stopped

appearing.

7. 0.3 M Sodium acetate salt solution.was prepared by maintain pH 5.2

8. Then added Sodium acetate solution to the aqueous layer and protein was precipitated

and form a pellet.

9. Then supernatant was extracted to another fresh autoclaved eppendorf.

10. Then add2.5 pg of glycogen in supernatant, DNA was precipitated with 2.5 volumes

of 95 %o ethanol and then kept it at -20 oC for 4 h.

Evaluation of HBcAb and HBsAg Diagnostic Tests in Comparison with Nucleic Acid Testing
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ll.Then centrifuge it at 13,000rpm for 15min DNA was separated by centrifugation

process.

12. Then rinsed it with 70 o/o ethanol (contains 70ml ethanol in l00ml water).

13. After wash at the end dried pellet was dissolved in 20 pl of TE buffer.

14. Now stored this DNA at-20 oC for PCR process (Fig 3.8). (Appendix I)

3.3.4 Polymerase Chain Reuction (PCR):

Polymerase Chain Reaction (PCR) is a powerful and sensitive technique for DNA

amplification. The nucleic acid was extracted from 50-pl serum samples of blood donors by

using SazDrook and Russel Organic protocol for DNA isolation. The resulting pellet was re-

suspended in TE Buffer at -20oC and then subjected to nested PCR. Then amplification of

HBV genome by nested PCR done as using the universal reported primers (Table 3.1)

oligonucleotide p-rimer selected from the highly conserved HBV surface gene, for the outer

primers, followed by two different mixtures gontaining type-specific inner primers.

PCR was carried out in a tube containing 5pl of sample was added to 45 pl of reaction

mixture made up of the following components:

3.3.4. 1 Reaction Mixture:

50 ng of each outer primer

22.5 picomoUpl of each primer

a 200 pM concentration ofeach ofthe four deoxynucleotides

I U of AmpliTaq Gold DNA polymerase (Perkin-Elmer, Norwalk, Conn.)

2.5 unit Taq polymerase

I x PCR buffer containing 1.5 mM MgCl2

5 pl of reaction buffer (50 mM KCl, l0 mM Tris - HCl, pH = 8.3).

Evaluation of HBcAb and HBsAg Diagnostic Tests in Comparison with Nucleic Acid Testing
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AmpliTaq Gold DNA polymerase was use to obtain an automatic hot-start reaction.

Samples were denatured in an thermal cycler for 5 min at 94 'C and then subjected to 40

cycles of I min at 58 oC, I min at 72'C and 1 min 94"C and few samples rvere followed by

40 cycles consisting of 94oC for 20 s, 55oC for 20 s, and 72"C for I min in thermal cycler.

The observed HBV (Hepatitis B virus) Genome is shown in Fig 3,9

3.3.5 Gel Electrophoresis:

Gel electrophoresis is a method for separation and analysis of macromolecules

(DNA, RNA and proteins) and their fragments, based on their size and charge. It is used in

clinical chemistry to separate proteins by charge and/or size (lEF agarose, essentially size

independent) and in biochemistry and molecular biology to separate a mixed population

of DNA and RNA fragments by length, to estimate the size of DNA and RNA fragments or to

separate proteins by charge.

Ten pl of reaction product was electrophoresed in a 1.5 per cent agarose gel made in

Tris-acetated-EDTA (TAE) buffer with pH=8 and visualized by LiV illumination after

ethidium bromide (10 pglml) staining. Positive and negative controls were also treated as

samples. The intensity of expected PCR product band, were then compared rvith serial

dilution of standard control after electrophoresis and ethidium bromide staining and evaluated

under UV light. The sizes of PCR products were estimated according to the migration pattern

of a lkb DNA ladder ( Naito H, 2001).
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HBV Primers Primer Sequences GC
o Tm(c)

Plb
Forward

prime(HBVFI)

s'-TCA CCA TAT TCT TGG GAA CAA QA-3'

(nt 2823-2845, universal, sense)
39.13 s9.3

s1-2
Reverse

Primer(HBVRI)

s',-CGA ACC ACT GAA CAA ATG GC-3',(nr

685-:7 04, universal, antisense)
50.0

58.4

,t?:

,SJ

Table 3.1 Primer sequences usedfor HBV genotyping by nested PCR

HBV genoms,

tst.PCR

Fig 3.9 Hepatitis B Virus Genome
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3.3.6 Statistical Analyses :

3.3.6.1 Sensitivity:

\' The sensitivity of a test is the probability that it will produce a true positive result when used

on an infected population. The sensitivity of three assays which are employed for evaluation

was determined by formula

Sensitivity = Number of true positive specimens (TP) X 100

TP+ Number of false negative specimen (FN)

3.3.6.2 Speciticity:

The specificity of a test is the probability that a test will produce a true negative result when

used on a non-infected population. The specificity was determined by given formula:

Specificity : Number of true neeative specimens (.TN) X 100

TN+ Number of false positive specimens (FP)

3.3,6.3 Positive and Negative Predictive Values (PPV and NPn
\rr 

The positive value of a test is the probability that a person has a proven infection when a

positive test result is observed. The positive predicted value of three assays was determined

by calculating:

Positive predicted value = Number of true posttive specim,en (TP) X 100

TP+ Numberof false Positive specimen (FP)

The negative predicted value of a test is the probability that a person is not infected when a

negative test result is observed. The negative test result is obseryed. The negative predictive

value was calculated as follow:

Negative predictive value = Number of true nesative specimen (TN) X 100

TN + Number of false negative specimen (FN)
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3.3.6.4 Positive and negative Diagnostic Likelihood Ratio @LR):

Diagnostic likelihood ratios (DLR) are valuable tool for comparing the accuracy of several

tests to the gold slandered.

3. 3. 6. 4, 1 Pos itive Diagnostic Likelih ood Ratio :

The "positive likelihood ratio" tells us how much to increase the probability of disease if the

test is positive. The positive DLR represent the odds ratio that a positive test result will be

observed in an infected population compare to the odds that the same result will be observed

among a non-infected population. The positive DLR was determined by calculating:

Positive Diagnostic Likelihood Ratio (DLR) = Sensitivitv

l- Specificity

3. 3. 6. 4. 2 Neg otiv e D iagn o stic Li k e lih o o d Rutio :

The "negative likelihood ratio" tells us how much to decrease it if the test is negative. The

-a negative DLR represents the odd ratio that a negative test results will be observed in an

infected population compared to the odds that the same result will be observed among a non-

infectious population. The negative DLR for a test was determined by given formula:

Negative Diagnostic Likelihood Ratio (DLR) = l- sensitivity

Specificity

3.3.7. Diseose Prevalence

Hepatitis B virus prevalence was measured by giving formula:

DiseasePrevanlce= a+b

a*b*c+d

Evaluation of HBcAb and HBsAg Diagnostic Tests in Comparison with Nucleic Acid Testing
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3, 3.8, Kappa Agreement:

Kappa tells us the extent to which one Assay and the other assay agree with each other

beyond what anyone might expect to see based on chance alone. The kappa is determined by

given formula:

Kappa = Observed Agreement - Expected Aereement

l- Expected Agreement

Observed agreement was calculated by calculating the frequency with which the two

measurements agreed this is determined by given Formula:

ObservedAgreement= (a+d)

Expected Agreement was calculated by first calculating the expected values of the cells in the

2x2 table using the marginal frequencies, then using those cell numbers to calculate the

frequency with which the two measurements are expected to dgree this is determined by

\r given formula:

Expected Agreement = Expected (a) + Exppcted (d)

Evaluation of HBcAb and HBsAg Diagnostic Teslrs in Comparison with Nucleic Acid Testing
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s

Results

4. I Ethical considerution:

The study was approved by Ethical Comity board PIMS and study was canied

out according to the standard ethical procedure. All HBV testing was conducted under

the conditions of the "3 Cs": involved informed consent, be confidential, and include

counseling. Informed written consent were taken flom the Donors/patients

participated in lhis study. Considerable efforts were taken to maintain to

confidentiality of participants. This included non-disclosure of subject's identity and

the use of unique ID number.

4.2, Demographic Choracteristics of Donors

Total 200 registered donors were selected for evaluation studies each donor

was subjected to blood donation procedure. Among these 200 majority of donors were

malei.e. 176(almost90%)whilefemaleswereinminority at10Yoi.e.34 outof 200

(Fig 4.I A). Mean age of donors was calculated to be 40 years. Donors are distributed

in 5 groups accordingto age: group-I, 2,3,4,5 as shown in (Fig 4.!B).Group I had

aging up to 18 years. There were 20 donors in the group having age 20-28 (group-2).

Large number of donors observed i.e. 95 donors with age of 28-40 (group-3). Forty

five subjects were aging from 40-50 (group-4) and the remaining 25 donors were up

to 50 years (Fig a.l B).

4.3. Hepatitis B $urface Antigen Assa1l

HBsAg Qualitative II is Chemiluminescent Microparticle Immunoassay (CMIA) and

is used for the qualitative detection of hepatitis B surface antigen (HBsAg) found in

human serum.

Evaluation of HBcAb and HBsAg Diagnostic Tests in comparison with Nucleic Acid

Testing for the Diagnosis of Hepatitrs B virus. 
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l*
Total individuals:200

I Females

IMales

Figure 4.1(A) Gender wise Distribution of Study Population

Figure 4.1 @\ Age-Wise distribuion of Study Population
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4.3.1 Detection of Hepatitis B surface Antigen

Diagnosis of HBV is very crucial for all the donors to prevent Transmission

Transmitted Infections (TTIs) and for the transfusion of safe blood to the patients.

Different techniques are used to diagnose HBV.

Total 7053 samples were screened and out of 5000 only 200 positive samples

were taken for study. The results were achieved in l5 to 45min on FIBsAg (Hepatitis

B surface antigen test, 2000i ARCHITECT system by Abbott) diagnostics according

to manufacturer instructions. The positivity and negativity of the samples were

observed according to standard serum cutoffvalue (s/co) as shown in Table 4.1. The

one step immunoassay HBsAg was run to all samples which yielded an overall 47.2%

(n:93) positivity while remaining specimens 52.7oh (n:104) were found as negative,

results are shown in Fig. 4.2

4.4. Hepatitis B Core Antibody Assoy

Anti-HBc II assay is also a CMIA which is used for the qualitative

identification of Hepatitis B core antibody (anti-HBc) in human serum. The

ARCHITECT Anti-HBc II assay is also used for screening purpose for blood and

plasma to prevent transmission of HBV to the donors and blood components and also

considered as an aid in the diagnosis of IIBV infection'

4.4.1. Detection of Hepatitis B Core Antibody

Anti-HBc II is intended to detect previous exposure to HBV infection.

Different techniques and methods are used to detect the core antibody of Flepatitis B.

All 200 serum samples were again tested (Hepatitis B Core Antibody (Anti-HBc II)),

2000, ARCHITECT system by Abbott) for the detection of core antibody of HBV

according to manufacturer instructions.

Results were achieved in 20 to 60 min. The positivity and negativity of the

samples were observed according to standard serum cutoff value (s/co) as shown in

Table 4.2. The two step immunoassay HBcAb was run to all samples which yielded

an overall 53.2% (n:105) positivity while remaining samples 46.7%o (n:92) were

detected as non-reactive, results are shown in Fig.4.3. Results of two assays are

shown in Table 4.3 and results with percentages are shown in Table 4.4
E
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Table 4.1 Interpretation of Results

ARCHITECT HBsAg Qualitative II Initial Result

52.7OYo

47.2OYo Total Number ol Samples = 197

I nBsAg Positive samphs = 93

HBsAg Negative Samples = lo.t

HBsAg Posilive

samphs
HBsAg Negative

Samphs

Figure 4.2 Results of HBsAg Assay of study population

Evaluation of HBcAb and HBsAg Diagnostic Tests in comparison with Nucleic Acid
Testing for the Diagnosis of Hepatitis B virus.
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Initial Results(S/Co) Instrument

Interpretation

Retest procedure

<1.00 Non-Reactive No retest required.

> 1.00 Reactive Retest in duplicate.
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Table 4.Z.lnterpretation of Results for HBcAb

ARCHITECT HBcAb Qualitative II Initial Result

Initial Results(S/Co) Instrument

Interpretation

Retest procedure

<1.00 Non-Reactive No retest required.

> 1.00 Reactive Retest in duplicate.

53.20e6

Totrl l{umbc of Srnpbrr 197

I HBcAb Positive samphs.lg5

r HBdb N4ative Samphs.gl

HBcAb Positive

samphs
HBcAb Negative

Samplcs

Figure 4.3. Results of HBcAb Assay of study population

Evaluation of HBcAb and HBsAg Diagnostic Testr in comparison with Nucleic Acid
Testing for the Diagnosis of Hepatitis B virus.
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\.

Table 4.3. Test Results of HBcAb and HBsAg

Table 4.4 Results of two assays with percentages

Evaluation of HBcAb and HBsAg Diagnostic Tests in comparison with Nucleic Acid
Testing for the Diagnosis of Hepatitis B virus.

Immunoassay Total

Number of

Samples

Number of

positive

outcome

Number of

Negative

outcomes

Anti-HBc 197 l0s 92

HBsAg t97 93 104

Assoys Reuctive Percentage Non-

Reactive

Percentage

HBsAg 93 47.20% 104 52.7%

HBcAb 105 53.20% 92 46.7%

n:197
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4.5. Polymerose Chuin Reaction (PCR)

PCR was done to scrutinize that whether the detection of HBV DNA by PCR could be

useful for comparing the two different diagnostic assays used for the detection of

hepatitis B virus infection.

4.5.1. Detection of HBV DNA by Polymerase Chain Reuction (PCR)

PCR results were considered as the standard for the detection of FIBV infection in

particular area population. HBV DNA was identified by PCR with a PCR system

(GeneAmp 5700, Applied Bio- systems). The exhacted DNA samples of all donors

were go through amplification process. The DNA product (amplified) was run on

l.5Yo percent agarose gel with 150 V and analyzed with a UV transilluminator

(Wltec). In all the rounds of amplification the Positive and negative controls rvere

run for HBV.

The results of trvo assays were noted and observed allthe samples which were already

diagnosed on HBsAg Qualitative II and Anti-HBc II. The results on PCR showed that

out of 197 samples only 94 samples (47 .7%) detect the HBV DNA and remaining I 03

samples were negative to the HBV DNA. The PCR bands were then visualized by UV

hansilluminator. Gel for the samples are shown in Fig. 4.4. A,B,C,D,E,F,G,H,I,J and

K.

Evaluation of HBcAb and HBsAg Diagnostic Tests in comparison with Nucleic Acid
Testing for the Diagnosis of Hepatitis B virus.
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n\iildllr. rs}taf

F.ig a.a(A) Positive and Negative Samples with Negative control and DNA ladder

Primer product used for detection of HBV followed by ethidium bromide staining, gel

electrophoresis; Lane l: tkb DNA ladder, Lane 2: Negative Control. Lane 3: Positive control

Well l-3: Positive samples Lane 4: Negative Samples.

D!t,tll{d€ !.tr}l }ll.reic (;cl

Fig4.4 (B) Positive and Negative Samples with DNA ladders.

Reported primer product used {or detection of HBV followed by ethidium bromide staining,

gel eleclrophoresis; Lane l: tkb DNA ladder, wells 17-23: Positive samples, well 24:

Negative Samples

Evaluation of HBcAb and HBsAg Diagnostic Tests in comparison with Nucleic Acid
Testing for the Diagnosis of Hepatitis B virus. 
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,, ,t

DlfIl"dail l-!}i&rffi{Gd

Figure 4.4 (C) Positive and Negative Samples on gel.

Reported primer product used for detection of HBV followed by ethidium bromide staining,

gel electrophoresis; Lane l: l kb DNA ladder, All are Positive samples

l!"\lua.. lt{.f|,,xC.l

Figure 4.4 (D) Positive and Negative Samples of HBV.

Reported primer product used for detection of HBV followed by ethidium bromide staining,

gel electrophoresis; Lane l: lkb DNA ladder, wells 33-38,40-42,44-46: Positive samples,

well 32, 39 and 44: Negative Samples

Evaluation of HBcAb and HBsAg Diagnostic Tests in comparison with Nucleic Acid
Testing for the Diagnosis of Hepatitis B virus. 
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I *l AaaE.. (3.4

Figure 4.4 (E) Positive and Negative Samples of HBV.

Reported primer product used for deteclion of HBV followed by ethidium bromide staining,

gel electrophoresis; Lane l: lkb DNA ladder, all wells: Positive samples.

llXAlj&r ftraltre.:.l

Figure 4.4 (F) Visualization of HBV Positive bands and Negative bands.

Reported primer product used for detection of HBV followed by ethidium bromide staining,

gel electrophoresis; Lane l: I kb DNA ladder, all wells: Positive samples.

Evaluation of HBcAb and HBsAg Diagnostic Tests in comparison with Nucleic Acid
Testing for the Diagnosis of Hepatitis B virus,
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I'.YA Lrffr. l,l* Atrrcr C.l

Figure 4.4 (G) Positive and Negative Samples with DNA ladder

Reported primer product used for detection of HBV followed by ethidium bromide staining,

gel electrophoresis; Lane l: lkb DNA ladder, wells 6l-67: Positive samples: well 63:

Negative Samples

Figure 4.4 (H) HBV DNA Detection on PCR

Reported primer product used for delection of HBV followed by ethidium bromide staining,

gel electrophoresis; wetl I : I kb DNA ladder, wells 77, 80 and 8l : Positive samples Remaining

wells : Negative Samples

Evaluation of HBcAb and HBsAg Diagnostic Tests in comparison with Nucleic Acid
Testing for the Diagnosis of Hepatitis B virus' 
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s

D:xA lbdrt.r l.t'L .l-Er. Cal

Figure 4.4 (l) PCR Gel shows No bands

Reported primer product used for detection of LIBV followed by ethidium bromide staining,

gel electrophoresis; Negative Gel, No any bands of HBV detected.

ll'lfA *x[t*r l;iX{A&t"r,rr*fril

Figure 4.4 (J) Positive and Negative Samples Gel Detected by PCR

Reported primer product used for detection of HBV followed by ethidium bromide staining,

gel electrophoresis; Lane l: lkb DNA ladder, wells 91,95 and 104: Positit'e samples

Remaining wells: Negative Samples

Evaluation of HBcAb and HBsAg Di'agnostic Tests in comparison with Nucleic Acid
Testing for the Diagnosis of Hepatitis B virus.
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4.6. Comparison of HBsAg Quolitative II, Anti'HBc II und PCR

The results of two diagnostic assays HBsAg Qualitative II, Anti-HBc II were tested to

check their diagnostic accuracy through paralleling their results with those attained on

the PCR. The comparison results of the kit individually with PCR are shown in Fig.

4.4 andComparison Between HBsAg and HBcAb Assays are shown in Table 4.5.

Test accuracy was measured by positive and negative predicted values/positive

negative likelihood ratios sensitivity and specificity. Each measurement of accuracy

was usecl in combination with its cbmplementary measure in following approach:

$pecificity complements sensitivity

Negative predictive values complement positive predictive values.

Negative diagnostic likelihood ratio complements positive diagnostic

likelihood ratio.

Confidence Interval (CI) was calculated to reflect the statistical significance of each

accuracy measure.

4.7. Sensitivity and specilicity of kits

The sensitivity of ARCHITECT HBsAg Qualitative II was 98.9% while that of

ARCHITECT Anti-HBc II was 89.5%. On the other hand the specificity of the

ARCHITECT HBsAg Qualitative II was 98% while the specificity of the

ARCHITECT Anti-HBc II was 90.3%. The sensitivity and specificity of the assays

are shown in Table 4.6.

4.8. Positive arrd Negative Predictive Values of kits

The positive Pr<idictive values (PPV) were 90.38Yo for the ARCHITECT HBsAg

Qualitative II while it was 89.5% for ARCHITECT Anti-HBc II. The Negative

Predictive value for the ARCHITECT HBsAg Qualitative II was 99.0 % while that of

90.35% for ARCHITECT Anti-HBc II. The positive predictive values and negative

predictive values for both assays with are shown in Table 4.7.

Evaluation of HBcAb and HBsAg Diagnostic Tests in comporison with Nucleic Acid
Testing for the Diagnosis of Hepatitis B virus. 
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\{ 
Tabte 4.5 Comparison Between FIBsAg and HBcAb Assays

Fig 4.5 Comparison ofHBcAb, HBsAgandPCR

On the Y-mis Nwnber of tlte Samples are shown; Results of HBcAb, HBsAg and NAT: In

which Positive were indicatedwith Red color and Negative indicated by Green color.

Evaluatton of HBcAb and HBsAg Diagnostic Tesir in comparison with Nucleic Acid
Testing for the Diagnosis of Hepatitis B virus.
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HBsAg

Immunoassay

Anti-HBc

Immunoassay

Number

of

outcomes

TotaI

Number of

tests

Percentage

Reactive Non-Reactive I 197 05076%

Reactive Reactive 93 197 47.20%

Non-Reactive Reactive t2 197 6.09%

Non-Reactive Non-Reactive 92 t97 46.7%

n:197

f/rc

2 L2o
u

3r*
o
lso
o260
Et
d' 40
an

20

0

r r*on-Rercth'e

r Rercth'e



Chapter 4 Results

\r' Table 4.6 Summary of sensitivity and specificity of the HBV assays

Evaluations

Assays Reactive
Non-

Reactive
Sensitivity

(%') ct(%\ Specificity
(%) cr (%)

HBsAg 93 104 98.9% 94.2 -99.9 98 94.7- 99.9

HBcAb 105 92 89.5 % 82.0 - 94.6 90.3 83.3- 9s.0

n:197

Table.4.7. Summary of Positive and Negative Predictive Value of HBV
assays Evaluation

Evaluation of HBcAb and HBsAg Diagnostic Tests in comparison with Nucleic Acid
Testing for the Diagnosis of Hepatitis B virus.
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Assays Reactive
Non-

Reactive
PPV (%) ct (%) NPv (%) ct (%)

HBsAg 93 104 90.38 94.2-99.2 99.0 94.7-99.9

IIBcAb 105 92 89.s 82.0-94.6 90.35 83.3-9s.0
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4.9. Positive and Negative Diagnostic Likelihood Ratio of Kits

The likelihood ratios are used to assess the values of performing these diagnostic tests

for HBV. For positive diagnostic is usually a number greater than one. For the

negative diagnostic ratio is usually smaller than one. The positive and Negative

Likelihood Ratios are shown in Table 4.8.

4.10 Disease Prevalence
Hepatitis B virus prevalence was measured by giving formula: Results are shown in

Table 4.9

DiseasePrevanlce: a+b

a*b+c*d

4.11. Kappo Agreementfor Kits

The measurements of kappa for HBsAg (hepatitis B surface antigen test) were 0.96

and calculations of kappa agreement for HBcAb were 0.88. Values of Kappa are

given in Table 4.10 and 2x2 table for Kappa calculation and conditions which are

appled are shown in Fig 4.5 and Table 4.10

4,12. Proposed Testing Slrategt

The performance of two kits was observed by taking PCR as a Gold standard. The

efficacy of the ARCHITECT HBsAg Qualitative II kit was satisfactory and' can be

used for the further in future io diagnose HBV infection in Pakistani population.

Evaluation of HBcAb and HBsAg Diognostic Tests in comparison with Nucleic Acid
Testing for the Diagnosis of Hepatitis B virus. 
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Table 4.8 Positive and negative Likelihood ratio

-,r

Parameters Kits 95Y" Cl
Estimated

value

Table 4.9 Hepatitis B virus Disease Prevalence

Disease Prevalence Hepatitis B Virus

Evaluation of HBcAb and HBsAg Diagnostic Tests in comparison with Nucleic Acid
Testing for the Diagnosis of Hepatitis B virus.

Positive Likelihood
Ratio

HBsAg 10.29 t4.63 723.77

HBcAb 9.28 5.27 16.33

Negative Likelihood
Ratio

HBsAg 0.01 0.00 0.07

HBcAb 0.12 0.07 0.20

Assay 95%o confidence Interval

Disease Prevalence Lower Limit Upper Limit

HBsAg 47.74Yo 40.63% 54.92%

HBcAb 47.95% 41.17% 54.78%

Lower Limit Upper Limit
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Fig 4.6 2x2table for Kappa calculation

Test 1

Table 4,10 C ondit ions applied for formulas

Evaluation of HBcAb and HBsAg Diagnostic Tests in comparison with Nucleic Acid
Testing for the Diagnosis of Hepatitis B virus.
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Hepatitis B Virus (oxr^)
Assay Present Denoted

by
Absent Denoted by Total

Positive True Positive a False
Positive

c a+c

Negative False
Negative

b True
Negative

d b+d

Total a+b c+d
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Chapter 5 Discussion

iscussion

The chances of TTI (Transfusion transmitted Infection) has been decreased

due to advancement in techniques to testing blood and selecting the donors for

donation (AuBuchon et a1.,1997). In January 1997 usage of PCR for routine testing

for FIBV was introduced to complete the NAT screening program for the prevention

of transfusion transmitted viruses (Roth e/ a|.,2002).

Almostl.5 million of donations are observed in Pakistan annually from which

90% of the collected blood is from the relatives of patients and remaining 10Yo are

charitable donors. The HBsAg, Anti-HBc II and NAT is run parallel on blood of each

donor for the sake of achieving blood safety (Zaheer and Waheed,2014).

Current study shows that 5.5%o (1051197) were positive as per anti-HBc assay.

Dhawan and colleagues from India reported the core positive rate of 8.4% while in

another study the high positivity rate of core reactive i.e. 183% was observed by

Bhattacharya and group (2004). Donor population study showed 159% of Anti-HBc

rate (Kumar et al .,2007)

An Iranian Study on healthy blood donors Behbahani and co-workers (2005)

reported that 6.55%o (l2ll97) samples were non-reactive to [IBsAg and positive for

HBcAb while current study results were 6.09%o for same parameter indicating a great

agreement between the 2 studies.

In the current study there was only I sample that was positive for anti-HBc

and negative to HBsAg and was found PCR positive for HBV DNA. 5.53 % samples

detected is negative by HBsAg not show any PCR bands for the presence of HBV

DNA a similar study from india reported these ratio to be 9.17% (Makro et a|.,2012).

In current research it is observed that HBV infection is endemic and if anti-HBc

screening included it would results in discard large unit of blood collected by blood

bank.

The total numbers of donors for year 2015 was 27000 annual blood

transfusion in Pakistan Institute of medical Sciences (PIMS) out of which 6500 units

of blood were utilized by Thalassemia patients and remaining 20500 blood bags for

other purposes like Child delivery cases, road accidents, anemia patients and dialysis

Evaluation of HBcAb and HBsAg Diagnostic Tests in Comparison with Nucleic Acid Testing
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patients etc. and from this almost 2100 blood units were discarded on the basis of

screening, as shown in Figure 5.1

As current research revealed that if we include Anti-HBc in the screening

strategies then transfusion will be followed down fall in the donation rate as core

gives false positive results because hepatitis B core antibody have non-specific IgM

antibodies which binds to core antigen nonspecifically and cross react with the

hepatitis core antigen and reflect fdlse positive results in order to serological response.

So it must not take as a parameter for screening to get rid of infection and based on

these false positive outcomes large number of blood bags is supposed to be discarded.

It is reported that testing for anti-HBc unanswered problem all over the world

they considered unresolved infection felt at large proportion virus production might

be present. If these individuals have HBV DNA in their serum then it would be

infectious. (Li et al., 2010)

Mostly researchers believed that NAT is useful for the detection of HBV-

DNA in regards to obtain more accurate results in window time period. PCR detection

of DNA for HBV is considered as constructive where HBV at occurrence is high ratio

as in the Pakistani population.

Allian in 201I suggested that screening for anti-HBc for donor should be

restricted special in the area where prevalence rate of HBV is low up to 2o/o otherwise;

the impact on donor deferral would be unsustainable. Countries with high or medium

endemicity, and where anti-HBc testing is not routinely done low endemicity rate

HBV DNA screening will be more effective (Laperche et a\.,2005).

HBV NAT in conjunction with anti-HBc screenin! would reduce the residual

risk of transfusion-transmitted HBV infection (Roth et a1.,2002b). Sawke in 2010

suggested as anti-HBc prevalence is high in India therefore screening of HBcAb for

donors is not practical and should not be set as discarding criteria. Another study in

Egyptian blood donors recommended that policy of testing of blood donors who were

positive to anti-HBc may further be submitted to HBV DNA testing analysis. Study

proposed a policy of testing blood donors for anti-HBc in addition to HBsAg and

those found positive for anti-HBc to be submitted to HBV DNA testing (El-Sherif er

a\.,2007). On the basis of current study similar actions will be recommended for the

Pakistan as well.
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\d

U

Units Annually
2lm

Fig 5.1 Amnnl utilization of blood mits
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Conclusion

The applicability of anti-HBc is doubtful in this way that if addition of

hepatitis B core antibody test is applied in routine along with Hepatitis B surface

antigen test may improve the safety but lose huge units of donated blood especially in

Pakistan where 5.5% blood bag will be discarded if anti-HBc implemented. The best

alternative to include NAT which point out the potentially infectious units of donated

blood including window period of donation.

The core antibody of HBV is produced when a person is exposed to acute

HBV infection that is first antibody produced at the time of infection to produced

immunity in the body of host. The hepatitis B core antibody have non-specific IgM

antibodies which binds to core antigen nonspecifically and cross react with the

hepatitis core antigen and reflect false positive results in order to serological response.

So it must not take as a parameter for screening to get rid of infection. The approach

to rejection of anti-HBc in routine screening would return almost 5.5o/o of blood units

to the donor pools.

As different studies suggest that add NAT for better screening in response to

HBV infection but it will be expensive approach to developing country like Pakistan

so only HBsAg screening could be considered as a best alternative and give

satisfactory results at the window time of infection occurs HBsAg results for the

reduce risk of HBV infection of transmission are beneficial.

Future Perspective:

The diagnosis of HBV for screening of blood donors alone HBsAg can give

enough and satisfactory results as it has similar sensitivity with PCR. It will be cast

effective in the way that rather than go toward many other HBV diagnostic test

including expensive PCR technique and else other HBsAg alone will helpful in

diagnosing HBV.
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,ffi Pakistan Institute of Medical Sciences
Blood Transfusion Service

Interviews of Donors

Name of Donor

Blood Group

Blood Pressure

Age Sex

Weight

Telephone No. Date

City

Patient Name PCN

Note: lcozsent to donate blood on my ownwill. I understand the donation process.

Questions Yes No

Have you donated blood before? If yes... When

Have you received blood before? If yes. . . When

Do you have history ofblood pressure and heart disease?

Do you have history ofjaundice?

Do you have history of T.B?

Do you have history of Malaria?

Have you ever had unexplained prolonged fever?

Any history of significant weight loss?

Travel abroad. . . if any please mention country?

Are you taking any medicine (if yes) mention name?

Do you have any dental treatrnent in the past?

Have you got any recent vaccination?

Any surgery in the past?

Medical or diagnostic procedure in the past

Do you go for shaving to barber

Are you a drug user?

Treatment from Homeo or Hakeem?

Any history of kidney diseases or Epilepsy?

Any blood disorder or other illness?

Do you know the patient?

Are you feeling well today?

Signature



Appendix-I

RECIPES OF SOLUTIONS

1. 2X TBE

o Tris HCl21.6g (pH 8.0)

o Borate 1 19

r EDTA 1.469

Use as a Chelating agent.

2. r0% sDS

o SDS l0g

o Distilled water 50ml

(Jse as a Disrupting non-covalent bonds in proteins

3. Bromophenol Blue

o Bromophenol Blue 0.259

o Glycerol50ml

Used as a Gel loading dye

4. TE Buffer

o lM Tris HCI lml(pH 8.0)

o 0.5M EDTA 0.2m1

Used as a DNA dissolving buffer and chelating agent

5. I pglml Ethidium Bromide Staining Solution

. Ethidium Bromide 100 plof 5 mg/ml

o Deionized or distilled water500 ml

Function as a Staining dye.



Appendix-Il

ABBOT ARCHETECHT Kits ( HBsAs Ouolitotive IIt Regeents Details

1. ARCHITECT HBsAg Manual Diluent

I Bottle (100 mL) ARCHITECT HBsAg Manual Diluent containing recalcified

human plasma;

nonreactive for HBsAg, HtV-l RNA or HIV-l Ag, anti-HIV-1/HlY-2, anti-HCV, and

anti-llBs. Preservative: Antimicrobial Agent and ProClin 300.

2. Microparticles

I or 4 Bottle(s) (6.6 mL per 100 test boffle/27.0 mL per 500 test bottle) Anti-HBs

(Mouse, Monoclonal, IgM, IgG) Coated Microparticles in MES buffer with protein

stabilizers. Minimum concentratioh:0.0675% solids. Preservative: ProClin 300.

3. Conjugate

I or 4 Bottle(s) (5.9 mL per 100 test bottle/26.3 mL per'500 test bottle) Conjugate:

Anti-HBs (Goat, IgG) Acridinium-Labeled Conjugate in MES buffer with protein

stabilizers (Bovine and Human Plasma; nonreactive for HBsAg, HfV-1 RNA or HIV-

I Ag, anti-HIV-1[IlV-2, and anti-HCV.) Minimum concentration: 0.25 ltglmL.

Preservative: ProClin 300.

4. ARCHITECT i Pre-Trigger Solution

Containing 1.32% (w/v) hydrogen peroxide.

5. Trigger Solution

Containing 1.32% (w/v) hydrogen peroxide

6. Wash Buffer

Containing phosphate buffered saline solution. Preservative: AntimicrobialAgent.
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Appendix-III

ABBOT ARCHETECHT Kiis( HBcAb Ouqlitative IIt Reoeents Detoits

Microparticles

I or 4 Bottle(s) (6.6 mL per 100-test bottle/Z7'.O mL per 500-test bottle)

hepatitis B core (E. coli, recombinant) antigen coated microparticles in TRIS

buffer. Minimum concentration: 0.08% solids. Preservatives: ProClin 950 and

sodium azide.

Conjugate

I or4 Bottle(s) (11.0 mL per 1O0-test bottle/28.8 mL per 50O-test bottle) murine

acridinium-labeled anti-human conjugate in MES buffer with protein stabilizers.

Minimum concentration: g/ml,. Preservatives: sodium alkyl paraben and sodium

azide.

3. Assay Diluent

I or 4 Bottle(s) (5.36 mL per 100-test:bottle/23.72 mL per 500-test bottle) assay

diluent containing murine protein stabilizers in MOPSO buffer. Preservatives: ProClin

950 and sodium azide.

4. Specimen Diluent
t-

I or 4 Bottle(s) (5.36 mL per 10O-tqst bottlel23.72 mL per

diluent containing reductant in MOPSO buffer.

5. ARCHITECT i Pre-Trigger Solution

Pre-Trigger Solution containing 1.32% (w/v) hydrogen peroxide.

6. Trigger Solution :. ': '

Trigger Solution containing 0.35 N sodium hydroxide.

7. Wash Buffer

Wash Buffer containing phosphate buffered saline solution. . Preservatives:

antimicrobial agents.

1.

2.

500-test bottle) sPecimen
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