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ABSTRACT

One of the most important factors playing role in chronic hepatitis B
pathogenesis is cytokine release and one of the cytokines with anti-
inflammatory characteristic is interleukin-10 (IL-10). The aim of the present
study was to estimate IL-10 levels and to evaluate the utility of using it as
biomarker for monitoring the progression and treatment of chronic hepatitis
B infection.

Sixty  patients with  chronic  hepatitis B  disease  confirmed by
persistence expression of HBsSAg for more than 6 months and 30
healthy controls were included in the study during the period from
January to May 2017. Serum IL-10 level was investigated by
Enzyme Linked Immunosorbent assay (ELISA) technique and HBV
viral load was investigated by Real Time PCR. In the control group,
thirty healthy individuals with age group (23-58 years) similar to the
patient population were included. Controls and patients groups were
compared and data were statistically analyzed.

Interleukin-10 levels of the patients was as the following from total of 60
patients 37 who represents (61.6%) of the total patients were in the levels of
1-10 ng/ml, 7 (11.7%) were in the levels of 11-20 ng/ml, 6 (10%) were in the
levels of 21-40 ng/ml and 10 (16.7 %) were in the levels of more than 40
ng/ml.

Interleukin-10 levels of the controls was as the following from total of 30
controls 26 who represents (86.6%) of the total controls were in the levels of
1-10 ng/ml, 3 (10%) were in the levels of 11-20 ng/ml, 1 (3.4%) were in the
levels of 21-40 ng/ml and zero of the controls were in the levels of more than
40 ng/ml.

According to HBV viral load the 60 patients had been divided into two
groups, the first consists of 41 (68%) patients with HBV DNA level of
62000 IU/mL, the second consists of 19 (32%) patients with HBV DNA
level of > 2000 1U/mL.

Interleukin-10 levels of the first group was compared with the control group
and the levels in chronic hepatitis B group were statistically significantly

higher (P=0.01). Interleukin-10 levels of the second group were compared
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with the control group and the levels in chronic hepatitis B group were
statistically significantly higher (P= 0.01).

When chronic hepatitis B patients were compared, IL-10 levels increased as
HBV DNA levels increased and the result was statistically significant
(P=0.02). IL-10 and HBV viral load were compared and positive correlation
was detected (P=0.01).

The present study suggests that decreasing IL-10 levels by using various
techniques may have important contributions on chronic hepatitis B
infection, disease progression and treatment of the disease. Moreover, 1L-10
levels may be an important biomarker for hepatitis B infection monitoring

and evaluation of the treatment response.
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CHAPTER ONE
INTRODUCTION



1. Introduction:

Hepatitis B virus (HBV) infection is a severe public health burden, and
approximately one third of the world population has serological evidence of
resolved or ongoing infection. HBV infection causes a broad spectrum of
liver diseases ranging from acute to chronic hepatitis B infection with no
biochemical evidence of liver injury to progressive chronic hepatitis B, which
may advance to liver cirrhosis, liver failure, and hepatocellular carcinoma
(Xueping et al., 2016).

Worldwide, more than 350 million people are estimated to be chronically
infected with this pathogen that results in more than one million deaths
annually (Parkin,2006).

There are approximately 400 million HBV carriers in the world
complications such as fulminant hepatic failure, cirrhosis and hepatocellular
carcinoma develop annually in 250 000 of them. While the majority of adult
infections remit, chronicity develops in 5-10% of cases .Adaptive immune
response, which develops against HBV (a hepatotropic non-cytopathic virus)
plays a key role in infection control. After the virus is taken into the liver
cells infection ensues and host immune response is initiated which result in
cytokines secretion and designation of immune response according to them
(Ozguler et al., 2014).

The cytokine interleukin-10 (IL-10) has pleiotropic effects on a number of
different cell types. In general it is regarded as a suppressor of immune
responses because it inhibits the secretion of pro-inflammatory and antiviral
cytokines such as TNF-a and interferon-y (IFN-y). IL-10 inhibits the
development and activation of T-helper lymphocytes with a Thl (IFN- y
secreting) phenotype. Interleukin-10 secreting antigen specific regulatory

cells may contribute to viral persistence (Yousri et al., 2008).

Interleukin-10, an anti-inflammatory Th2 cytokine, is one of the key
coordinators of the inflammatory responses. (IL)-10 is mainly involved in
regulation of inflammatory responses it's produced by macrophages, T-helper
2 cells, and B lymphocytes (CD5 subset) and can both stimulate and suppress

the immune response (saxena et al., 2014).



1.2 Rationale:

Hepatitis B virus is considered as one of the most common viruses which can
transmit through blood, blood products transfusion and organ transplantation.
The infection may lead to serious disease and complications like liver
cirrhosis, hepatocellular carcinoma and high rate of mortality and morbidity
(Law, 1998).

Results of several studies suggest possible role of Interleukin-10 (IL-10) in
the modulation of immune response in autoimmunity, cancer and infections,
but its role in hepatitis B infection and progression of the infection from
acute into long term persistent infection have not been well established,
therefore the aim of this study was to estimate the viral load and plasma
interleukin-10 levels among hepatitis B chronically infected patients and to
evaluate the utility of using Interleukin-10 as biomarker for monitoring the

progression and treatment of chronic hepatitis B infection.

1.3 Objectives:
1.3.1 General Objective:

To evaluate the viral load and plasma interleukin-10 levels among
chronic hepatitis B patients in Khartoum State using molecular and
serological techniques.

1.3.2 Specific objectives:

1. To estimate Hepatitis B virus DNA levels "viral load" in plasma of
chronic hepatitis B patients using real time PCR.

2. To estimate Interleukin-10 levels in plasma of chronic hepatitis B
patients and healthy controls using ELISA.

3. To correlate between plasma Interleukin-10 levels and HBV viral load
among chronically infected hepatitis B patients.

4. To evaluate the utility of using Interleukin-10 as biomarker for monitoring

progression and treatment of chronic hepatitis B infection.



CHAPTER TWO
LITERATURE REVIEW



2. Literature review:
2.1 Background:

Hepatitis is a general term meaning inflammation of the liver and viral
hepatitis is caused by infection with five distinctly different human hepatitis
viruses A, B, C, D and E, which cannot be distinguished from one another
without serologic testing (Heymann, 2008).

These five very different viruses make up the classical etiological agents
responsible for acute or chronic viral hepatitis in humans and they share only
a common tropism for the liver, with the hepatocyte representing the
dominant site of wviral replication and either acute or chronic forms of
hepatitis representing the major clinical manifestations associated with
infection (Hollinger and liang, 2001).

HBV infection is mainly occurred during early childhood or at birth in highly
endemic area and the development of chronic disease occurs in
approximately in 90%, 30% and 6% of persons infected prenatally, in early

childhood and after 5 years of age, respectively (Saldnha, 2001).

Approximately 360 million people are chronic carriers of viral hepatitis B
and more than one million die every year as a result of acute fulminant

hepatic failure (Carlson and Perl, 2014).

The virus may be transmitted from individuals having acute or chronic
infection, hepatitis B virus is found mainly in the blood, vaginal secretions,

semen and serous fluids of an infected individual (CDC, 2012).

Transmission occurs by intravenous (IV), intramuscular (IM), subcutaneous
(SC) or intradermal and premucosal exposure to infective body fluids
(Heymann, 2008).

Infection with HBV can be prevented by vaccination with HBV surface
antigen (HBsAg), which induces HBs-specific antibodies and T cells. A
complete 3 dose course of the vaccine induces anti-HBs antibodies in more
than 95% of healthy infants and in more than 90% of healthy adults, which
are considered protective upon HBV exposure (Venters et al., 2004).
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2.2 Hepatitis B Virus biology:

Primary HBV infection of susceptible adults results from sexual contact with
an infected host or from prenatal exposure to virus-containing blood or blood
products, primary infection may be asymptomatic or may result in varying
degrees of acute liver injury (acute hepatitis), although such hepatitis can be
severe, in most adults, the primary infection resolves (Hirsch, 1991).
Host immune responses to viral antigens result in the clearance of infected
cells from the liver and the removal of virions from the bloodstream, lasting
immunity to clinically evident reinfection typically results (Heise, 1999).

However, in a small proportion of infected adults generally less than 5%, the
primary infection does not resolve, these individuals go on to a persistent
infection characterized by active viral replication in hepatocytes and variable
but usually substantial levels of viremia. As in primary infection, the clinical
manifestations of the persistent infection vary greatly, many patients are
relatively symptom free, whereas others have varying grades of chronic liver
injury and inflammation, most of the morbidity and mortality of hepatitis B
virus infection results from the persistent infection, some subsets of
symptomatic patients (e.g., those with severe chronic active hepatitis B) have
five year survival rates of less than 50%, with most deaths resulting from
liver failure and its complications (Law, 1998).

Chronic hepatitis B patients who survive 25 to 30 years of viral persistence
also have a markedly increased risk for developing hepatocellular carcinoma
that is usually fatal, the asymptomatic carriers are the major epidemiologic
reservoir of infection, it is principally from them that spread of HBV to
susceptible hosts occurs (Law, 1998).

The reasons that some individuals resolve HBV infection whereas others do
not remain poorly understood. Much correlative clinical evidence suggests
that variations in host immune responses are a critical variable. For example,
individuals with overt deficits in cell-mediated immunity (e.g., transplant
recipients, patients with acquired immunodeficiency syndrome [AIDS]) are
more likely to become chronic carriers than are fully immunocompetent
hosts. The most biologically important example of this phenomenon is seen

in the vertical transmission of HBV from pregnant mother to newborn baby.



HBV transmission to babies usually takes place at the time of delivery, when
the newborn is exposed to large quantities of viremic maternal blood during
passage through the birth canal. The cellular immune system of the neonate is
known to be incompletely developed at birth; in this context, 80% to 90% of

HBV exposures result in persistent infections (Vierling, 2007).

2.3 Virological properties:

HBV is a member of the Hepadnaviridae family, it is a 42-nm enveloped
virion (known as Dane particle), with an icosahedral nucleocapsid core
containing a partially double stranded circular DNA genome, Its genome is
the smallest of all known animal DNA viruses. The envelope contains a
protein called the surface antigen (HBsAg), which is important for laboratory
diagnosis and immunization, within the core is a DNA-dependent DNA
polymerase. The genome contains four genes (four open reading frames) that
encode, surface envelope protein, core (nucleocapsid) protein, DNA
polymerase, and X protein, an activator of viral RNA transcription. DNA
polymerase has both RNA-dependent (reverse transcriptase) and DNA-
dependent activity (Stefan and Francis, 2005).

Electron microscopy of a patient's serum reveals three different types of
particles, a few 42-nm virions and many 22-nm spheres and long filaments
22 nm wide, which are composed of surface antigen, HBV is the only human
virus that produces these spheres and filaments in such large numbers in the
patient's blood in addition to HBsAg, there are two other important antigens,
the core antigen (HBcAg) and the envelope antigen (HBeAg), both of which
are located in the core (nucleocapsid) proteins but are antigenically different
(Stefan and Francis, 2005).

2.4 Viral replication:

The HBV posses unique replication strategy which differ from the other
DNA viruses. In the beginning the virion binds to a specific receptors at the
surface of hepatocyte number of candidate receptors has been identified,
including the transferrine receptor ,the glycoprotien receptor molecule , and
human liver endonexin, the mechanism of HBsSAg binding to a specific



receptor to enter cells has not been established yet (Ganem and Schneider,
2001).

Viral nucleocapsids enter the cell and reach the nucleus ,where the viral
genome is delivered, in the nucleus, second strand DNA synthesis is
completed and the gaps in both strands are repaired to yield a covalently
closed circular (ccc) super coiled DNA molecule serve as a template for
transcription of viral RNAs.These transcripts are polyadenylated and
transported to the cytoplasm, where they are translated into the viral
nucleocapsid and pre-core antigen (C, pre-C), polymerase (P), envelope L
(large), M (medium), S (small) and transcriptional transactivating proteins
(X) .The envelope proteins insert themselves as integral membrane proteins
into the lipid membrane of the endoplasmic reticulum (ER), the 3.5 kb
species ,spanning the entire genome and termed pre-genomic RNA
(pgRNA), is packaged together with HBV polymerase and a protein kinase
into core particles where it serves as a template of reverse transcription of
negative strand DNA (Ganem and Schneider, 2001).

The new, mature viral nucleocapsids can then follow two different
intracellular pathways, one of which leads to the formation and secretion of
new virions, whereas the other leads to amplification of the viral genome
inside the cell nucleus.In the virion assembly pathway, the nucleocapsids
reach the ER, where they associate with envelope proteins and bud into the
lumen of the ER, from which they are secreted via the Golgi apparatus out of
the cell.

In the genome amplification pathway, the nucleocapsids deliver their genome
to amplify the intranuclear pool of covalently closed circular DNA
(cccDNA).The X protein contributes the efficiency of HBV replication by
interacting with different transcription factors, and is capable of stimulating
both cell proliferation and cell death (Ganem and Schneider, 2001).

The HBV polymerase is a multifunctional enzyme, the product of the P gene
are involved in multiple functions of the viral life cycle, including a priming
activity to initiate minus strand DNA synthesis, a polymerase activity, which
synthesis DNA by using either RNA or DNA templates, a nuclease activity
which degrades the RNA strand of RNA-DNA hybrids and the packaging of

6



the RNA pre-genome into nuleocapsids, nuclear localization signals on the
polymerase mediate the transport of covalently linked viral genome through

the nuclear pore (Ganem and Schneider, 2001).
2.5 Antigenic structure:

All three coat proteins of HBV contain HBsAg, which is highly
immunogenic and induces anti-HBs (humoral immunity). Structural viral
proteins induce specific T-lymphocytes capable of eliminating HBV infected
cellssHBsAg is heterogeneous antigenically, with a common antigen
designated a, and two pairs of mutually exclusive antigens, d, v, w
(including several sub determinants) and r, resulting in 4 major subtypes,
adw, ayw, adr, ayr (Hollinger and liang, 2001).

The distribution of subtypes varies geographically, because of the common
determinants, protection against one subtypes appears to confer protection to
other subtype, and no difference in clinical features have been related to
subtypes. The c antigen (HBCAgQ) is present on the surface of core particles,
HBCcAg and core particles are not present in the blood in a free form , but are
found only as internal components of virus particles. The core antigen shares
it sequences with the e antigen (HBeAg), identified as soluble antigen but no

cross reactivity between the two proteins are observed (Robinson, 1999).
2.6 Viral pathogenesis and immunity:

The course of hepatitis B may be extremely variable; hepatitis B infection
has different clinical manifestations depending on the patient’s age at
infection and immune status, and the stage at which the disease is recognized.
As the Virus considered non cytopathic virus the damage that occur appear to
be mediated by the immune system attack of infected hepatocyte in order to
clear the infection, during the incubation phase of the disease 6 to 24 weeks,
patients may feel unwell with possible nausea, vomiting, diarrhea, anorexia
and headache. Patients may then become jaundiced although low grade fever
and loss of appetite may improve. Sometimes HBV infection produces

neither jaundice nor obvious symptoms (Hollinger and liang, 2001).



The asymptomatic cases can be identified by detecting biochemical or virus
specific serologic alterations in their blood. They may become silent carries
of the virus and constitute a reservoir for further transmission to others. Most
adult patients recover completely from their HBV infection, but about 5 to
10% will not clear the virus and will progress to become asymptomatic
carriers or develop chronic hepatitis possibly resulting in cirrhosis and/or
liver cancer and rarely, others may develop fulminant hepatitis and die
(Robinson, 1999).

People who develop chronic hepatitis may develop significant and potentially
fatal disease. In general, the frequency of clinical disease increases with age,
whereas the percentage of carriers decreases, persistent or chronic HBV
infection is among the most common persistent viral infections in humans.
More than 350 million people in the world today are estimated to be
persistently infected with HBV, a large fraction of these are in eastern Asia
and Sub-Saharan Africa, where the associated complications of chronic liver
disease and liver cancer are the most important health problems. A small
number of long established chronic carriers apparently terminate their active
infection and become HBsSAg negative, Survivors of fulminant hepatitis
rarely become infected persistently, and HBSAg carriers frequently have no

history of recognized acute hepatitis (Robinson, 1999).
2.7 Hepatitis B mediated liver diseases:

The infecting dose of virus and the age of the person infected are important
factor that correlate with the severity of acute or chronic hepatitis B
(Mahoney and Kane, 1999).

Primary HBV infection may be associated with little or no liver disease or
with acute hepatitis of severity ranging from mild to fulminant, HBV
infection is transient in about 90% of adult and 10% of newborn, and
persistent in the remainder. Most cases of acute hepatitis are subclinical, and

less than 1% of symptomatic cases are fulminant (Robinson, 1999).



2.7.1 Acute hepatitis B infection:

The acute form of the disease often resolves spontaneously after a 4-8 week
illness. Most patients recover without significant consequences and without
recurrence. However, a favorable prognosis is not certain, especially in the
elderly who can develop fulminating, fatal cases of acute hepatic necrosis.
Young children rarely develop acute clinical disease, but many of those
infected before the age of seven will become chronic carriers, the incubation
period varies usually between 45 and 120 days, with an average of 60 to 90
days. The variation is related to the amount of virus in the inoculums, the

mode of transmission and host factors (Chisari and Ferari, 1997).

The hallmark of acute viral hepatitis is the striking elevation in serum
transaminase (aminotransferase) activity. The increase in aminotransferase
especially ALT, during acute hepatitis B varies from mild to moderate

increase of 3 to 10 fold to striking increase of more than 100 fold.

In patients with clinical illness, the onset is usually insidious with vague
abdominal discomfort, nausea and vomiting, sometimes arthralgias and rash,
often progressing to jaundice, fever may be absent or mild (Chisari and
Ferari, 1997).

The icteric phase of acute viral hepatitis begins usually within 10 days of the
initial symptoms with the appearance of the dark urine followed by a pale
stools and yellowish discoloration of the mucus membrane, conjunctiva,
sclera, and skin. Jaundice becomes apparent clinically when the total
bilirubin level exceeds 2 to 4 mg/dl. It is combined by hepatomegaly and
splenomegaly. About 4-12 weeks thereafter, the jaundice disappears and the
illness resolves with the development of natural, protective antibodies (anti-
HBs), in about 95% of adults (Hollinger and liang, 2001).

Acute hepatitis B is characterized by presence of anti-HBC IgM serum
antibodies converting to 1gG with convalescence and recovery, and the
transient presence of HBsAg, HBeAg, and viral DNA, with clearance of
these markers followed by seroconversion to anti-HBsAg and anti-HBeAg.
More than 90% of adult onset infection cases fall in to this category. The



remaining 5 to 10 % of adult onset infection and over 90% of cases of
neonatal infection become chronic and may continue for the life span of the
patient (Mahony and Kane, 1999).

2.7.2 Chronic hepatitis B infection:

Chronic HBV infection is defined as persistence of hepatitis B surface
antigen (HBsAg) for more than six months, high levels of HBV DNA, and
presence of hepatitis B e Antigen (HBeAg) in the serum. Chronic HBV
infection occurs in approximately five to ten percent of individuals with acute
HBV infection. Long-term effects of chronic HBV infection include
cirrhosis, liver failure, and hepatocellular carcinoma. HBV infections
acquired by infants or children are significantly more likely to progress to
chronic HBV infections as compared to adults (Keeffe et al, 2008).

Chronic hepatitis can cause serious destruction to the liver and it contributes
greatly to the world wide burden of the disease states. Surprisingly, some of
the patients infected persistently may have no clinical or biochemical
evidence of liver disease, while other may show signs of easy fatigability,

anxiety, anorexia, and malaise (Mahony and Kane, 1999).

Three phases of viral replication occur during the course of HBV infection,
especially with chronic hepatitis B. High replicative phase, in this phase
HBsAg, HBeAg, and HBV DNA are present and detectable in the sera,
aminotransferase levels may increase, and moderate inflammatory activity is
histologically apparent and the risk of evolving to cirrhosis is high. Low
replicative phase, this phase is associated with the loss of HBeAg, or loss of
HBV DNA concentrations, and with the appearance of anti-HBe.

Histologically, a decrease in inflammatory activity is evident (Gitlin, 1997).

Non replicative phase, markers of viral replication are either absent or below
detection level, and the inflammation is diminished. However, if cirrhosis has
already developed, it persists indefinitely. In cirrhosis, liver cells die and are
progressively replaced with fibrotic tissue leading to nodule formation. The
internal structure of the liver is deranged leading to obstruction of blood flow
and decrease in liver function. This damage is caused by recurrent immune

responses stimulated by the presence of the virus. Because liver inflammation
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can be totally symptom less, progression of inflammation to cirrhosis can

occur without the knowledge of the patient (Gitlin, 1997).

Phases of chronic hepatitis B infection (Gitlin, 1997).

ALT HBV DNA HBeAg Liver Histology
Immune-tolerant Normal >1million Positive Minimal
phase IU/ml inflammation and
fibrosis
HBeAg-Positive elevated >2000 IU/ml | Positive Moderate-to-severe
immune active phase inflammation or
fibrosis
Inactive CHB phase Normal <2000 IU/ml | Negative Minimal
necroinflammation
but variable fibrosis
HBeAg-Negative elevated >2000 IU/ml Negative Moderate-to-severe
Reactivation phase inflammation or
fibrosis

2.8 Laboratory diagnosis of Hepatitis Virus:

The current diagnostic repertoire of HBV serum markers includes viral
antigen and antibodies detected or measured by immunoassay and viral DNA
measured by Polymerase chain reaction (PCR) based amplification assays. In
addition, we might detect both viral antigens (HBsAg, HBcAg) and viral
nucleic acid in liver tissue by immunohistochemistry and PCR. When
selecting the most appropriate assay it is important to note that their
relevance is related to the biological properties of the particular marker they

detect (Ferruccio et al., 2010).

HBsAg forms part of the envelope of the virion that contains the viral
nucleocapsid and nucleic acid, but also exist in large quantities within the
serum, in the form defective particles (nucleocapsid and nucleic acid free)

that circulate in the blood, individuals with HBsAg in their serum have overt
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hepatitis infection, but do not necessarily have active liver disease and great
majority of inactive HBV carriers have normal livers. In general, the
disappearance of HBsAg and antibody to HBsAg (anti-HBS) seroconversion
follow recovery and represent the closet to cure in both acute and chronic
HBV infection (Ferruccio et al., 2010).

Occult HBV infection is defined as the persistence of HBV DNA in the liver
with detectable (200 1U/ml) or undetectable HBV DNA in serum of
individuals who are HBsAg-negative, which defined by the indefinite
persistence of antibodies to HBV core antigen (anti-HBc) ; thus anti-HBc is
considerd as overall marker of exposure to HBV infection. In absence of
HBsAg serum Anti-HBs is indicate protective immunity against HBV
acquired by vaccination (anti-HBc-negative) or natural infection (anti-HBc-
positive) (Ferruccio et al.,2010).

Detection of HBeAg in the serum is the hallmark of first phase of infection
with HBV virus and indicates active virus replication but it does not provide
any diagnostic indications about the liver disease. HBV DNA represents the
direct product and hallmark of viral replication; however, levels of HBV
DNA in patients with CHB do not correlate directly with the degree of HBV
induced liver disease. Indeed, the highest HBV DNA levels are usually found
in HBeAg-positive individual with normal liver characterizes the immune
tolerant phase of CHB infection. By contrast. The lowest HBV DNA levels
are persistently found in inactive HBeAg-negative, anti-HBe positive,
HBsAg carriers where viral replication is kept under effective immune
control. Detection of intermediate levels of HBV DNA levels in both HBeAg
positive and HBeAg negative is strongly indicative of chronic hepatitis B

infection (Ferruccio et al., 2010).
2.9 Interleukin-10 (1L10):

IL-10 is an inhibitor of activated macrophages and dendritic cells and is
thus involved in the control of innate immune reactions and cell-mediated
immunity. IL-10 is an inhibitor of host immune responses, particularly
responses involving macrophages. IL-10 has a four-a-helical globular domain

structure and binds to a type Il cytokine receptor. IL-10 is produced mainly

12



by activated macrophages, and because it inhibits macrophage functions, it is
an excellent example of a negative feedback regulator. It is not clear whether
different stimuli may act on macrophages to induce the production of a
regulatory cytokine like IL-10 and effector cytokines like TNF and IL-12, or
whether the same stimuli elicit production of all these cytokines but with
different kinetics. T lymphocytes also secrete IL-10, and it is produced by
some non-lymphoid cell types as well (Moore et al., 2001).

The biologic effects of IL-10 result from its ability to inhibit many of the
functions of activated macrophages. Macrophages respond to microbes by
secreting cytokines and by expressing co-stimulators that enhance T cell
activation and cell mediated immunity. IL-10 acts on the activated
macrophages to terminate these responses and return the system to its resting
state as the microbial infection is eradicated. IL-10 inhibits the production of
IL-12 by activated macrophages and dendritic cells. Because IL-12 is a
critical stimulus for IFN-y secretion and is an inducer of innate and cell
mediated immune reactions against intracellular microbes, IL-10 functions to
downregulate all such reactions. In fact, IL-10 was discovered as an inhibitor
of IFN-y production. IL10 inhibits the expression of co-stimulators and class
Il MHC molecules on macrophages and dendritic cells. Because of these
actions, IL-10 serves to inhibit T cell activation and terminate cell-mediated
immune reactions. Knockout mice lacking IL-10 develop inflammatory
bowel disease, probably as a result of uncontrolled activation of macrophages
reacting to enteric microbes. These mice also show excessive inflammation
and tissue injury in response to chemical irritants. The Epstein-Barr virus
contains a gene homologous to human IL-10, and viral IL-10 has the same
activities as the natural cytokine. This raises the intriguing possibility that
acquisition of the IL-10 gene during the evolution of the virus has given the
virus the ability to inhibit host immunity and thus a survival advantage in the
infected host (Moore et al., 2001).

2.10 IL-10 and Hepatitis B Virus:

Hepatitis B virus (HBV) is the major cause of chronic liver disease

throughout the world, with 55-80% of patients developing chronic hepatitis
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after infection with the virus. The outcomes of chronic HBV infections are
extremely variable. The majority of cases are associated with insidious and
progressive liver disease that may eventually lead to cirrhosis and
hepatocellular carcinoma. However, the pathogenesis of liver damage during
chronic HBV infections is poorly understood. There is suggestive evidence
that T-cell immunoregulatory cytokines may play a key role in influencing
the persistence of HBV infection and the extent of liver damage (Jiang et al.,
2002).

In the course of HBV-related hepatitis, some Thl phenotype cytokines are
positively correlated with hepatic inflammatory activity. Activated CD4+ T
cells can be divided into 2 subsets based on their cytokine secretion profiles.
The T helper type 1 (Thl) subset produces interferon-gamma (IFN-y), tumor
necrosis factor alpha (TNF-a), and (IL)-2, and participates in cell-mediated
immune responses. The T helper type 2 (Th2) subset produces IL-4 and IL-
10, and mediates humoral immune responses as well as anti-parasitic and
allergic responses (Frydas et al., 2004).

The Thl/Th2 cytokine balance is likely important in determining the rate of
HBV infection chronicity and HBV induced liver injury. In fact, some studies
have suggested that a preferential shift towards either Thl or Th2 response
may influence the clinical outcome and disease progression. IL-6 and IL-18
are defined as pro-inflammatory cytokines, particularly as IL-6 plays a role in
immune responses that may lead to viral clearance and as IL-18 levels are
correlated with metabolic and viral hepatic diseases. The viral infections and
some chronic injuries are known to stimulate the production of IL-10 and
subsequently suppress the immune system. While the pathogenesis of chronic
HBV infection has not been clearly defined yet, many studies suggest that
cytokines play important roles in both immunoregulation and immune

impairment (Jiang et al., 2002).
2.11 Previous Studies:

In the past few years so many researches were conducted to estimate the
association of IL-10 and hepatitis B virus and to correlate between IL-10 and
chronicity development. IL-10 was found to inhibit T cell activity, which is

developed against T cell response and viral infections. It shows its effects by
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decreasing molecular expression of antigen presenting cells, and so by
decreasing cytokine production, it may prevent T cell activation by
interrupting T cell maturation. Despite negative regulatory functions, it has
been shown in several studies that IL-10 can stimulate proliferation of NK
cells, CD8 T cells, B cells and antibody production (Foulds et al., 2006;
Kang and Allen, 2005).

In addition to HBV and HCV infections, IL-10 is a cytokine with a key role
in regulation of cellular immune response against Epstein-Barr virus, herpes
simplex virus and HIV. Inappropriate release of cytokines such as IL-10 in
chronic HCV infected patients was correlated with HCV clearance,
fibrogenesis and treatment resistance to interferon (Ozguler et al., 2015).

Besides, IL-10, which is generally an immunosuppressive, can have effects
on pathogen specific immune response through various mechanisms. In
persistent viral infections, it has been determined that many cell types
produce IL-10 (Belkaid and Tarbell, 2009; Rouse and Masopust, 2006).

Additionally, suppression states during persistent infections occur because
IL- 10 limits various immune parameters, so the infection cannot be cleared.
Modulation of cells expressing IL-10, which inhibits antiviral activity, is

biologically and therapeutically important (Slobedman et al., 2009).

In many studies, it was shown that IL-10 was important in sensitivity to
inflammatory diseases, in response to HBs antigen vaccination, in HBV
carriers, in HBeAg seroconversion, and in hepatocellular carcinoma related
to HBV. Its production can be regulated at transcriptional, post-

transcriptional and translational levels (Vicari and Trinchieri, 2004).

In many studies, it was determined that control of cytokine polymorphism
has an important role in HBV infection outcomes. The correlation between
IL-10, which is produced by HBV antigen stimulated (HBcAg, HBsAg, pre-
S1Ag) peripheral blood monocytic cells and chronic hepatitis B disease
activity has not been understood yet. However, it was observed in previous
studies that HBV antigens could stimulate IL-10 production. It was shown
that IL- 10 secretion from monocytes was increased by pro-inflammatory

cytokine IFN-y; increased secretion of IL-10 might suppress immune
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response in HBV infection, and it prevented serious liver damage (Wirth et
al., 2000).
2.12 Prevention and Control:

Vaccine for prevention of hepatitis B virus infection has been routinely
recommended for infant since 1991 in the United State. It can also given to
those who are at high risk like health care workers. Most vaccines are given
in three doses over a course of months. A protective response to vaccine is
defined as an anti-HBs concentration of more than 10 IU/ml in the recipient's
serum. Hepatitis B immunoglobulin may be used to protect persons who are
exposed to hepatitis B. It is particular efficacious within 48 hours of the
incident. It may also be given to neonates who are at increased risk of
contracting hepatitis B i.e. whose mothers are HBsAg and HBeAg positive
(Hollinger and liang, 2001).

2.13 Treatment:

The U.S. Food and Drug Administration (FDA) have approved seven agents
for the treatment of CHB. The first licensed agent for the treatment of
chronic HBV infection was the conventional form of interferon alfa which
have antiviral, anti-proliferative, and immunomodulatory effects. Pegylated
interferon alfa (PEG-IFN-a), an agent that is almost identical to that of
standard IFN-a, was licensed in 2005. Other agents that are currently in use
are nucleoside and nucleotide analogues which are pure anti-virals that act
via suppression of HBV replication through inhibition of the reverse
transcriptase and DNA polymerase activities. Lamivudine, a nucleoside
analogue, was the first among them to be licensed in 1998. During the past
decade, two other nucleoside analogues; Entecavir (in 2005) & Telbivudine
(in 2006), and two nucleotide analogues; Adefovir (in 2002) and Tenofovir
Disoproxil fumarate (in 2008) were licensed (Norah et al., 2015).

The ultimate goal of CHB treatment is to prevent or decrease the
development of cirrhosis, hepatic failure and HCC. These endpoints are
reached by the suppression of viral replication, which are monitored through
parameters such as reduction in HBV DNA to undetectable levels; reduction
of serum ALT to normal levels; loss of HBeAg with or without detection of
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anti-HBe; and improvement in the histological findings. But, viral eradication
is nearly unachievable because of the tendency HBV to integrate into the host
genome or remain latent as cccDNA Considering the extensive cost, the risk
of adverse events and the drug resistance with long-term treatment, the most
important question that arises is, which CHB patients need to be treated now
and which patients can be monitored and have treatment deferred. And, as
the efficacy and the optimal timing to initiate antiviral strategies are greatly
influenced by the dynamic course of the disease and the above-mentioned
host, viral, and environmental factors associated with progression of CHB;
we have tried to focus on the current therapeutic strategies on two separate
grounds based on the HBeAg status (Norah et al., 2015).
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CHAPTER THREE
MATERIALS AND METHODS



3. Materials and Methods:
3.1 Study design:
This was descriptive comparative cross sectional study.

3.2 Study area:
Total Lab Care laboratories in Khartoum State.

3.3 Study duration:
This study was conducted during the period from January to May 2017.

3.4 Study population:
Study was conducted in chronically infected hepatitis B patients and

healthy individuals as control.

3.5 Sample size:
Total of Ninety (n=90) blood samples were collected in EDTA containers,

60 chronic hepatitis B patients and 30 healthy controls.

3.6 Sampling technique:
Chronically infected hepatitis patients were randomly selected.

3.7 Inclusion criteria:
Chronically infected hepatitis B patients with persistent positive ELISA
test for HBsAg for more than 6 months were included.

3.8 Exclusion criteria:
Non Chronically infected hepatitis B patients with positive ELISA test for

HBsAg for less than 6 months were excluded.

3.9 Data collection:

Data was collected using self-administrated questionnaire.
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3.10 Ethical consideration:
Approval had been taken from Sudan University of Science and
Technology, College of graduate studies and Medical Microbiology
Department., approval had been taken from Total lab Care laboratories

and verbal consent had been taken from patients.

3.11 Laboratory work:
3.11.1 Specimens collection and preservation:

Four milliliters (ml) of blood was collected from hepatitis B patients with
positive ELISA testing for HBsAg for more than 6 months into EDTA
containers for molecular and serological procedures and was centrifuged at
3000 rpm for 5 minutes to obtain plasma which transferred into Plain

containers and stored at -20 °C until processing.

3.11.2 Real time PCR for Hepatitis B virus:

Hepatitis B virus DNA levels was studied with Roche Cobas ®Tagman®
48 analyzer and High Pure system viral nucleic acid kit PCR Template
Preparation Kit was used for hepatitis B virus DNA extraction (Roche,
Germany).

Specimen and Control Preparation and DNA extraction:

First 625 pL of Lysis/Binding Working Solution was pipetted into each
well of the Lysis Rack.

By Opening one well at a time, 500 puL of specimen and control was
pipetted into the appropriate well.

By vortexing the filled Lysis Rack was Mixed for approximately 10

seconds.

The Lysis Racks was placed into a preheated 50°C (x 2°C) water bath and

incubated for 10 minutes.

The Lysis Rack was centrifuged for 10-20 seconds at a setting of 4600 xg

in the micro-titer plate centrifuge.

Then 250 uL of isopropanol was pipetted into each well.

Specimens was mixed by inverting the rack three times, then vortexing

the rack for approximately 10 seconds and Centrifuge the Lysis Rack for

10-20 seconds at a setting of 4600 x g in the micro-titer plate centrifuge.
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Then 750 uL of specimen or control mixture was transferred to the
corresponding wells of the Filter Tube Rack with affixed Waste Rack.

The Filter Tube Rack assembly was centrifuged for 2 minutes at 4600 xg
in the micro-titer plate centrifuge.

The remaining specimen or control mixture was transferred to the
corresponding wells of the Filter Tube Rack and the Lysis Rack was
discarded appropriately.

The Filter Tube Rack assembly was centrifuged for 2 minutes at 4600 x g
in the micro-titer plate centrifuge.

The Filter Tube Rack was removed from the Waste Rack and Waste Rack
was discarded and replaced with a new Waste Rack.

Then 400 pL of Inhibitor Removal Buffer (IRB) was pipetted down the
side of each well.

The Filter Tube Rack assembly was centrifuged for 2 minutes at 4600 Xxg
in the micro-titer plate centrifuge.

Then 700 puL of Wash Buffer (WASH) was pipette down the side of each
well.

The Filter Tube Rack assembly was centrifuged for 2 minutes at 4600 x g
in the micro-titer plate centrifuge.

The Filter Tube Rack was removed from the Waste and the Waste Rack
was replaced with a new Waste Rack.

Then 700 uL of Wash Buffer was pipetted down the side of each well.

The Filter Tube Rack assembly was centrifuged for 3 minutes at 4600 xg
in the micro-titer plate centrifuge.

The Filter Tube Rack was removed from the Waste Rack and placed onto
the Elution Rack.

Then 75 uL of the pre-warmed Elution Buffer (ELB) was pipetted onto
the center of each filter without touching the filter.

The Elution Rack was incubated at room temperature for a minimum of 3
minutes after Elution Buffer was added to the last well.

The Filter Tube Rack assembly was centrifuged for 3 minutes at 4600 x g
in the micro-titer plate centrifuge.

The Filter Tube Rack was removed from the Elution Rack.

The Cover Rack was placed onto the Elution Rack.
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Then 50 uL of Working MMX was added into each K-tray well.

Then 50 pL of each processed specimen and control was added to the
appropriate K-tray wells containing Working MMX using a micropipettor
with an aerosol barrier or positive displacement tip and gently each
specimen or control was mixed up and down three times with the micro

pipettor without generating bubbles.

Working MMX Preparation:

For 24 tests, 191 puL of CTM Mn2+ was added to one vial of HBV MMX.
The bottle was capped and mixed well by inverting 10 times and used
within 2 hours.

For 12 tests, 660 uL of HBV MMX was removed and placed in a 2 mL
tube. 90 puL of CTM Mn2+ was added to the 2 mL tube containing HBV
MMX. The bottle was capped and mixed by inverting 10 times and used

within 2 hours.

Amplification and Detection

The Systems Icon in the System Tab was selected; Open button was
clicked to open the Thermal Cycler. When the Thermal Cycler Cover was
completely opened and "Ready to Load" is seen in the Systems window.
Using the K-tray carrier Transporter, the loaded K-tray carrier containing
the capped K-tray with Working Master Mix and specimens and controls
were transferred into the Thermal Cycler. The Thermal Cycler lid was
closed.

Start button on the Systems window below the TC icon was clicked to
close the Thermal Cycler Cover and start the run.

Amplification and detection were automatically performed by the
COBAS® TagMan® 48 Analyzer.
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3.11.3 Enzyme Linked Immune Sorbent Assay (ELISA) for Interleukin-10:
Commercial BioLegend Human IL-10 ELISA MAX™ Deluxe Set was

used to detect IL-10 according to manufacturer instructions.

ELISA Procedure summary:

Day (1):

Diluted Capture antibody solution was added to each well; the plate was sealed
and incubated overnight between 2°C and 8°C.

Day (2):

The Plate was washed 4 times, and blocked by adding 200 uL1X assay diluents A
to each well, and then the plate was sealed and incubated at room temperature for
1 hour with shaking at 500 rpm.

The Plate was washed 4 times, 100 pL diluted standard and samples was added to
the appropriate wells.

The plate was sealed and incubated at room temperature for 2 hours with shaking.
The Plate was washed 4 timesand 100 uL diluted detection antibody solution was
added to each well then he plate was sealed and incubated at room temperature for
1 hour.

The Plate was washed 4 times, and 100 pL diluted Avidin-HRP solution was
added to each well, the plate was sealed and incubated at room temperature for 30
minutes.

The Plate was washed5 times, with soaking for 30 seconds to 1 min per wash,
then 100 puLof freshly mixed TMB substrate solution was added to each well and
incubated in the dark 30 minutes.

100 pL stop solution was addedto each well and absorbance was readed at 450
nm.

Note: the plate washing was performed with 300 uL of wash buffer per well.

Interpretation of Results:
Sirio S™ Reading device were used to estimate IL-10 absorbance in each
well then, the absorbance was converted into concentrations by drawing an
absorbance/concentrations curve from the given 6 standard. All the
calculations were carried out wusing Excel program depending on the

following Equation according to manufacturer’s instructions.
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Y=186.9X-7.636

Y= Concentration.
X= Absorbance.

R?= Linearity of the result "indicate pipetting accuracy"
*The accepted R? value range is (0.8-1.0)

Concentations

250 2560

200 \
150

\\125
100

\62.5
50

=¢=—|L-10 Standards
concentration

y =186.9x - 7.636
R*=0.988

The Concentration of the six IL-10 standards.

e 3.11 Data analysis:

Collected data was analyzed by using SPSS program version 19.
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CHAPTER FOUR
RESULTS



4. RESULTS:

A total of 60 patients and 30 healthy controls who had matched in age group
(23-58 years) had recruited to participate in this study during the period from
January 2017 to May 2017. Among patients group there were 40 male and 20
female in ratio 2:1 and among controls group there were 20 male and 10
female in ratio 2:1 (figure 1).

Patients group had been divided into two groups according to HBV DNA
levels the first group consist of 41 (68%) patients with HBV DNA level of
62000 IU/mL, the second group consist of 19 (32%) patients with HBV
DNA level of > 2000 IU/mL. Interleukin-10 levels of 30 healthy participants
in the controls group were compared with those in the patients groups.

When the controls group and the first group were evaluated, it was
determined that IL-10 levels were higher in the first group and the result was
statistically significant (P=0.01).

When the controls group and the second group were evaluated IL-10
levels was higher in the second group and the result was statistically
significant (P= 0.01).

When the two groups with high HBV DNA levels were compared, IL-10
level was higher in the second group, and the difference was statistically
significant (P=0.02) Table (1).

The lowest IL-10 levels (1-10 ng/ml) were detected in (61.6%) of the patients
population and (86.6%) of the Controls and the highest IL-10 levels (More
than 40 ng/ml) were detected in (16.7%) of Patients and 0 % of Controls, the
majority of controls IL-10 levels were less than (5 ng/ml) and the majority of
patients IL-10 levels were more than (5 ng/ml) Table (2, 3) and Figure (3, 4).

When IL-10 levels and Hepatitis B viral load levels were evaluated for
correlation, positive correlation was detected and the result was statistically
significant (P=0.01) Figure (2).
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Table (1): P-value when IL-10 levels were compared within the different

groups.

Comparisons of groups P-value
Comparison of control and first groups 0.01
Comparison of control and second groups 0.01
Comparison of first and second groups 0.02

*P-value is significant at P < 0.05.
* First group means patients with HBV DNA level 6-2000 1U/m.

* Second group means patients with HBV DNA level more than 2000 1U/m.

40 -~

35 A

30 A

25 A

20 - H Male

Count

15 A H Female

10 A

Case Control

Case and Control groups in relation to gender

Figure (1): Distribution of study participants among case and control groups
according to gender.
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Figure (2): IL-10 levels expressed in (ng/ml) in correlation with viral load levels.

Table (2): Distribution of 1L-10 levels (ng/ml) among patients and controls.

IL-10 Levels (ng/ml) Patients Controls
1-10 37 (61.6%) 26 (86.6%)
11-20 7 (11.7%) 3 (10%)
21-40 6 (10%) 1(3.4%)
More than 40 10 (16.7%) 0
Total 60 30
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Table (3): Distribution of Age groups and IL-10 levels among patients population.

IL-10 levels groups(ng/ml)

Age groups

23-33

34-44

45-58

Total

Total

1-10
11-20
21-40
41-100

w N W o

17

12

21

16

22

37

10
60

IL-10(ng/ml)
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30

20
10

0

== Patients Results (ng/ml)

Figure (3): IL-10 levels among chronic hepatitis B patients.
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Figure (4) IL-10 Levels among healthy control group.
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CHAPTER FIVE
DISCUSSION



5.1 Discussion:

Interleukin-10 was known as an inhibitor of cytokine synthesis and it can cause T cell
dysfunction by various mechanisms, it was first defined as a Th2 cytokine produced
by CD4 cells. Currently, it is known that many cells including liver cell types such as
hepatocytes, sinusoidal endothelial cells, Kuppfer cells, hepatic satellite cells and
lymphocytes associated with the liver can produce it. Additionally, suppression states
during persistent infections occur because IL-10 limits various immune parameters, so
the infection cannot be cleared (Pestka et al., 2004).

The present study estimated the presence of correlation between HBV viral
load and IL-10 and evaluated the utility of using IL-10 as biomarker for
monitoring of hepatitis B infection and progression of the chronic infection in
correlation with hepatitis B viral load.

In the present study, IL-10 was detected in plasma of all study participants in varying
levels and its levels were significantly higher in chronic hepatitis B patients than in
healthy individuals this finding was similar to Ozgular et al., (2015) study in which
significant variation was also detected. In Arababadi et al., (2010) study, I1L-10 levels
of 352 patients with occult HBV infection were estimated, and it was found that the
levels were significantly higher when compared to controls, this support the present
study finding.

The present study showed that IL-10 levels increased in close temporal
correlation with viral load increase, this finding was similar to those of Das et
al., (2012) and Li et al.,, (2011) which also linked the IL-10 levels increase to
the peak of liver inflammation. Li et al., study also detected positive
correlation between IL-10 levels and ALT enzyme.

Another study conducted by Kaymakoglu et al., (1999) reported that IL-10
levels in both asymptomatic carriers and chronic hepatitis B patients were
significantly higher than those in the control group a finding similar to the
present study result. However, no significant difference was determined
when asymptomatic carriers and chronic hepatitis B patients were compared
while in Yildiz et al, (2007) study, IL-10 levels were determined
significantly higher in chronic hepatitis B patients when compared with

inactive carriers.
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The present study findings was different from the study of Xueping et al.,
(2016) which concluded that IL-10 levels were not related to the severity of
liver injury, progression, and prognosis of HBV related chronic liver
diseases.

Das et al., (2012) study suggests that IL-10 may serve a physiological role in
attenuating inflammation, but may inadvertently dampen adaptive immune
responses and cause viral persistence.

Park et al., (2011) reported that IL-10 levels were significantly higher in
chronic hepatitis B patients resistant to lamivudine than the responsive ones,
and suggested that it might be an indicator in monitorization of treatment
response in chronic hepatitis B patients.

Also Ozgular et al, (2015) reported significant correlation between the
fibrosis index and IL-10 levels and IL-10 was found to be increased with
increased liver fibrosis, this finding support the present study finding. In the
similar study of Li et al., (2011) it was reported that IL-10 levels were
significantly higher in patients with liver cirrhosis than patients diagnosed
with chronic hepatitis B. This support that IL-10 could be an important

marker for progression of chronic hepatitis B into liver cirrhosis.

5.2 Conclusion:

In conclusion, IL-10 levels may be an important biomarker for hepatitis B
infection monitoring and evaluation of the treatment response. Also the
results suggest that high IL-10 levels could be the reason of inability to clear
the virus and therefore, decreasing IL-10 levels by using various techniques

may have important contributions on chronic hepatitis B infection.
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5.3 Recommendations:

Further studies may be conducted considering:

1. The increase of sample size and patients population (chronic
carriers, patients on antiviral therapy, patients has not starting
antiviral ~ treatment  yet, patient with liver cirrhosis and
hepatocellular carcinoma) is likely to enhance our understanding of
IL-10 roles and biological activities.

2. The use of other markers like HBeAg and Anti-HBe in correlation
with IL-10 will give us important information about the status of
IL-10 during HBeAg seroconversion and viral replication status.

3. Estimating the histological activity indices and fibrosis scores in
liver biopsies, and ultrasound findings will yield great information
about liver status and the effect of IL-10 during the different
disease phases.

4. Finally, taking this work into the next levels the genomic levels
and estimating the effects of different mutation and gene
polymorphisms using a number of molecular and bioinformatics
tools will expanse our knowledge about the role of IL-10 in the
pathogenesis of  hepatitis B virus infection and so many other

diseases.

31



6. Referances:

Arababadi M, Pourfathollah A, Jafarzadeh A and Hassanshahi G.
(2010). Serum levels of IL-10 and IL-17A in occult HBV-infected south-
east Iranian patients. Hepat Mon; 10: 31-5.

Belkaid Y and Tarbell K. (2009). Regulatory T cells in the control of
host-microorganism interactions. Annu Rev Immunol; 27: 551-89.

Carlson A and Perl T. (2014). Healthcare Workers as Source of hepatitis
B and C viruses transmission. Clin Liver Dis: 34(12) 153-168.

CDC. (2012). Chapter 9 Hepatitis b Epidemiology and Prevention of
Vaccine preventable disease. The pink Book: updated 12"Edition: 15-
138.

Chisari G and Ferari H. (1997). Hepatitis B virus infection:
epidemiology and vaccination. Epidemiologic Reviews. 28(1): 112-125.

Das A, Ellis G, Pallant C, Lopes AR, Khana P and Peppa D. (2012).
IL-10- producing regulatory B cells in the pathogenesis of chronic
hepatitis B virus infection. J Immunol. 189: 3925-35.

Ferruccio B, Teerha P, Maurizia RB, Yun FL. (2010). Diagnostic
markers of chronic hepatitis B infection and disease. International
medical press.15 (3):35-44.

Foulds KE, Rotte MJ and Seder RA. (2006). IL-10 is required for
optimal CD8 T cell memory following Listeria monocytogenes infection.
J Immunol. 177: 2565-74.

Frydas S, Karagouni E, Hatzistilianou M, Kempuraj D, Comani S, Petrarca
C, lezzi T, Verna N, Conti P and Castellani ML. (2004).Cytokines and allergic
disorders: revisited study. Int J Immunopathol Pharmacol.17: 233-235.

Ganem D and Schneider RJ. (2001). Hepadnaviridea the viruses and
their Replication in: knipe DMet al, eds. Fields Virology, 4"ed
.Philadelphia, Lippincott Williams and Wilkins. 2923-29609.

Gitlin N. (1997). Hepatitis B diagnosis, prevention and treatment. Clin
chem. 43(8):1500-1506.

32


https://www.ncbi.nlm.nih.gov/pubmed/?term=Frydas%20S%5BAuthor%5D&cauthor=true&cauthor_uid=15461856
https://www.ncbi.nlm.nih.gov/pubmed/?term=Karagouni%20E%5BAuthor%5D&cauthor=true&cauthor_uid=15461856
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hatzistilianou%20M%5BAuthor%5D&cauthor=true&cauthor_uid=15461856
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kempuraj%20D%5BAuthor%5D&cauthor=true&cauthor_uid=15461856
https://www.ncbi.nlm.nih.gov/pubmed/?term=Comani%20S%5BAuthor%5D&cauthor=true&cauthor_uid=15461856
https://www.ncbi.nlm.nih.gov/pubmed/?term=Petrarca%20C%5BAuthor%5D&cauthor=true&cauthor_uid=15461856
https://www.ncbi.nlm.nih.gov/pubmed/?term=Petrarca%20C%5BAuthor%5D&cauthor=true&cauthor_uid=15461856
https://www.ncbi.nlm.nih.gov/pubmed/?term=Iezzi%20T%5BAuthor%5D&cauthor=true&cauthor_uid=15461856
https://www.ncbi.nlm.nih.gov/pubmed/?term=Verna%20N%5BAuthor%5D&cauthor=true&cauthor_uid=15461856
https://www.ncbi.nlm.nih.gov/pubmed/?term=Conti%20P%5BAuthor%5D&cauthor=true&cauthor_uid=15461856
https://www.ncbi.nlm.nih.gov/pubmed/?term=Castellani%20ML%5BAuthor%5D&cauthor=true&cauthor_uid=15461856

Heise K. (1999). Identification of Hepatitis B virus putative inters genotype
recombinants by using fragment typing. J Gen Virol .87: 2203-2215.

Heymann DL. (2008). Viral Hepatitis B. In: Control of Communicable Disease
Manual 19" ed. Elsevier, Philadelphia.284-293.

Hirsch T. (1991). Hepatitis B biology clinical review. J Med Virol. 81:
435-440.

Hollinger FB and liang TJ. (2001). Hepatitis B virus. In: knipe DM et
al., eds. Feilds Virology, 4th ed. Philadelphia, Lipponcott Williams and
wilkins. 2971-3036.

Jiang R,Feng X,Guo Y,Lu Q,Hou J,Luo K, and Fu N. (2002). T
helper cells in patients with chronic hepatitis B virus infection. Chin Med
J .115:422-424,

Kang S and Allen PM. (2005). Priming in the presence of IL-10 results
in direct enhancement of CD8+ T cell primary responses and inhibition of
secondary responses. J Immunol. 174: 5382-9.

Kaymakoglu S, Giirel N, Demir K, Cakaloglu Y, Badur S, Cevikbas
U, et al. (1999). Relationship between serum levels of interleukin-10,
interleukin-2 and soluble intercellular adhesion molecule-l and liver
injury in chronic hepatitis B virus infection. Turk J Gastroenterol; 10:
243-8.

Keeffe EB, Dieterich DT and Han SH. (2008). A treatment algorithm
for the management of chronic hepatitis B virus infection in the United
States. Clin Gastroenterol Hepatol. 6(12):1315-1341.

Law D. (1998). The different epidemic and evolution of HBV genotypes.
Yi Chuanviro .34: 666-672.

Li C, Xing SJ, Duan XZ, Wan MB and Wang HF. (2011). The study
on frequency distribution of regulatory T cells and its functional markers
in peripheral blood of chronic hepatitis B. Zhonghua Shi Yan He Lin
Chuang Bing Du Xue Za Zhi. 25: 33-5.

Mahoney D and Kane R. (1999). Liver biopsy assessment in chronic
viral hepatitis. J Viral Hepat. 14; 16-21.

33


https://www.ncbi.nlm.nih.gov/pubmed/?term=Jiang%20R%5BAuthor%5D&cauthor=true&cauthor_uid=11940380
https://www.ncbi.nlm.nih.gov/pubmed/?term=Feng%20X%5BAuthor%5D&cauthor=true&cauthor_uid=11940380
https://www.ncbi.nlm.nih.gov/pubmed/?term=Guo%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=11940380
https://www.ncbi.nlm.nih.gov/pubmed/?term=Lu%20Q%5BAuthor%5D&cauthor=true&cauthor_uid=11940380
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hou%20J%5BAuthor%5D&cauthor=true&cauthor_uid=11940380
https://www.ncbi.nlm.nih.gov/pubmed/?term=Luo%20K%5BAuthor%5D&cauthor=true&cauthor_uid=11940380
https://www.ncbi.nlm.nih.gov/pubmed/?term=Fu%20N%5BAuthor%5D&cauthor=true&cauthor_uid=11940380

Moore W, De Waal R, Coffman L and O'Garra A. (2001) .Interleukin-
10 and 11-10 receptors. Annu Rev Immunol.19:683-765.

Norah AT, Natalie HB, Kyong MC, Jessica P, Maureen MJ, and
Hassan M. (2015). AASLD Guidelines for Treatment of Chronic
Hepatitis B. J of Hepatology. 9:1-23.

Ozguler M, Akbulut H, and Akbulut A.(2015).Evaluation of
Interleukin-10 Levels in Patients Diagnosed with Chronic Hepatitis. West
Indian Med J. 64 (2): 71-75.

Parkin M. (2006). The global health burden of infection associated
cancers in the year 2002. Int J Cancer. 118 (2): 30-44.

Park Y, ParkY, Han KH, and Kim HS. (2011). Serum cytokine levels
in patients with chronic hepatitis B according to lamivudine therapy. J
Clin Lab Anal. 25: 414-21.

Pestka S, Krause CD, and Walter MR. (2004). Interferons, interferon-
like cytokines, and their rcptors. Immunol Rev. 202: 8—32.

Robinson. (1999). Hepatitis B antigenic structure and different subtype
distribution. World J Hepatol.35 (2):74-81.

Rouse BT and Masopust D. (2006). Waking up T cells to counteract
chronic infections. Trends Immunol. 27: 205-217.

Saldnha V. (2001). The global risk of hepatitis B infection. Int J Cancer.
118(2):30-44.

Saxena R , Yogesh Kumar Ch, Indu V, and Jyotdeep K. (2014).Association
of interleukin-10 with hepatitis B virus mediated disease progression in Indian
population. Indian J Med Res.139 (5):737-745.

Slobedman B, Barry PA, Spencer JV, Avdic S and Abendroth A.
(2009). Virus encoded homologs of cellular interleukin-10 and their

control of host immune function. J Virol. 83: 9618—29.

Stefan H and Francis M. (2005). Diagnostic markers for chronic
hepatitis B infection. J Med Viro. 64: 271-277.

34


https://www.ncbi.nlm.nih.gov/pubmed/?term=Moore%20KW%5BAuthor%5D&cauthor=true&cauthor_uid=11244051
https://www.ncbi.nlm.nih.gov/pubmed/?term=de%20Waal%20Malefyt%20R%5BAuthor%5D&cauthor=true&cauthor_uid=11244051
https://www.ncbi.nlm.nih.gov/pubmed/?term=Coffman%20RL%5BAuthor%5D&cauthor=true&cauthor_uid=11244051
https://www.ncbi.nlm.nih.gov/pubmed/?term=O%27Garra%20A%5BAuthor%5D&cauthor=true&cauthor_uid=11244051
https://www.ncbi.nlm.nih.gov/pubmed/11244051
https://www.ncbi.nlm.nih.gov/pubmed/?term=Saxena%20R%5BAuthor%5D&cauthor=true&cauthor_uid=25027084
https://www.ncbi.nlm.nih.gov/pubmed/?term=Chawla%20YK%5BAuthor%5D&cauthor=true&cauthor_uid=25027084
https://www.ncbi.nlm.nih.gov/pubmed/?term=Verma%20I%5BAuthor%5D&cauthor=true&cauthor_uid=25027084
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kaur%20J%5BAuthor%5D&cauthor=true&cauthor_uid=25027084

Venters C, Grahm W, and Cassidy W. (2004). Recombinant HBV
vaccine: prescriptive past, Present and Future. Expert Rev Vaccines. 3:119
-129.

Vicari AP and Trinchieri G. (2004). Interleukin-10 in viral diseases and
cancer. Immunol Rev .202: 223-36.

Vierling JM. (2007). The immunology of hepatitis B virus. Clin Liver
Dis. 11:727-59.

Wirth S, van den Broek M, Frossard CP, Higin AW, Leblond 1, Pircher H
and Hauser C. (2000). CD8 (+) T cells secreting type 2 lymphokines are
defective in protection against viral infection. Cell Immunol. 202: 13-22.

Yu X,Zheng Y,Deng Y,Li J,Guo R,Su M,Ming D, Lin Z,Zhang J
and Su Z. (2016). Serum Interleukin (IL)-9 and IL-10, but not T-Helper 9
(Th9) Cells, are Associated With Survival of Patients With Acute-on-
Chronic Hepatitis B Liver Failure. Medicine j. 95(16): 1-8.

Yildiz F, Irmak H, Tuncer G, Yetkin MA, Onde U and Bulut C et al.
(2007). Interleukin-6 and interleukin-10 levels in patients with chronic

hepatitis B virus infection. Flora J Infect Clin Microbiol.12:46-51.

Yousri M, Mohamed E, Amal F, Mohamed H, Mohamed A and
Haidy E. (2008). Role of Serum Interleukin-10 as a Marker of T-helper 2
Activity in Egyptian Chronic Hepatitis C Patients. Bull Egypt. Soc.
Physiol. Sci. 28 (1): 141-152.

35


https://www.ncbi.nlm.nih.gov/pubmed/?term=Wirth%20S%5BAuthor%5D&cauthor=true&cauthor_uid=10873302
https://www.ncbi.nlm.nih.gov/pubmed/?term=van%20den%20Broek%20M%5BAuthor%5D&cauthor=true&cauthor_uid=10873302
https://www.ncbi.nlm.nih.gov/pubmed/?term=Frossard%20CP%5BAuthor%5D&cauthor=true&cauthor_uid=10873302
https://www.ncbi.nlm.nih.gov/pubmed/?term=H%C3%BCgin%20AW%5BAuthor%5D&cauthor=true&cauthor_uid=10873302
https://www.ncbi.nlm.nih.gov/pubmed/?term=Leblond%20I%5BAuthor%5D&cauthor=true&cauthor_uid=10873302
https://www.ncbi.nlm.nih.gov/pubmed/?term=Pircher%20H%5BAuthor%5D&cauthor=true&cauthor_uid=10873302
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hauser%20C%5BAuthor%5D&cauthor=true&cauthor_uid=10873302
https://www.ncbi.nlm.nih.gov/pubmed/?term=Yu%20X%5BAuthor%5D&cauthor=true&cauthor_uid=27100428
https://www.ncbi.nlm.nih.gov/pubmed/?term=Zheng%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=27100428
https://www.ncbi.nlm.nih.gov/pubmed/?term=Deng%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=27100428
https://www.ncbi.nlm.nih.gov/pubmed/?term=Li%20J%5BAuthor%5D&cauthor=true&cauthor_uid=27100428
https://www.ncbi.nlm.nih.gov/pubmed/?term=Guo%20R%5BAuthor%5D&cauthor=true&cauthor_uid=27100428
https://www.ncbi.nlm.nih.gov/pubmed/?term=Su%20M%5BAuthor%5D&cauthor=true&cauthor_uid=27100428
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ming%20D%5BAuthor%5D&cauthor=true&cauthor_uid=27100428
https://www.ncbi.nlm.nih.gov/pubmed/?term=Lin%20Z%5BAuthor%5D&cauthor=true&cauthor_uid=27100428
https://www.ncbi.nlm.nih.gov/pubmed/?term=Zhang%20J%5BAuthor%5D&cauthor=true&cauthor_uid=27100428
https://www.ncbi.nlm.nih.gov/pubmed/?term=Su%20Z%5BAuthor%5D&cauthor=true&cauthor_uid=27100428

e Appendices:

1. COBAS® TagMan® HBV Test For Use With The High Pure
System .

INTENDED USE
The COBAS® TagMan® HBV Test For Use With The High Pure System
(HPS) is an in vitro nucleic acid amplification test for the quantitation of
Hepatitis B Virus (HBV) DNA in human serum or plasma, using the High
Pure System Viral Nucleic Acid Kit for manual specimen preparation and the
COBAS® TagMan® 48 Analyzer for automated amplification and detection.
The COBAS® TagMan® HBV Test is not intended for use as a screening
test for blood or blood products for the presence of HBV or as a diagnostic
test to confirm the presence of HBV infection. .
PRINCIPLES OF THE PROCEDURE
The COBAS® TagMan® HBV Test is based on two major processes: (1)
manual specimen preparation to obtain HBV DNA; (2) automated PCR
amplification of target DNA using HBV specific complementary primers,
and detection of cleaved dual fluorescent dye-labeled oligonucleotide
detection probes that permit quantitation of HBV target amplified product
(amplicon) and HBV Quantitation Standard DNA, which is processed,
amplified, and detected simultaneously with the specimen.
The Master Mix reagent contains primer pairs and probes specific for both
HBV DNA and HBV Quantitation Standard DNA. The Master Mix has been
developed to ensure equivalent quantitation of genotypes A through G of
HBV. The detection of amplified DNA is performed using target-specific and
Quantitation  Standard-specific dual labeled oligonucleotide probes that
permit independent identification of HBV amplicon and HBV Quantitation
Standard amplicon. The quantitation of HBV viral DNA is performed using
the HBV Quantitation Standard. The HBV Quantitation Standard is a non-
infectious linearized plasmid that contains the identical primer binding sites
as the HBV DNA target and a unique probe binding region that allows HBV
Quantitation Standard amplicon to be distinguished from HBV target
amplicon. The HBV Quantitation Standard is incorporated into each

individual specimen and control at a known copy number and is carried
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through the specimen preparation, PCR amplification and detection steps
along with the HBV target. The COBAS® TagMan® 48 Analyzer calculates
the HBV DNA titer in the test specimen by comparing the HBV signal to the
HBV Quantitation Standard signal for each specimen and control. The HBV
Quantitation Standard compensates for effects of inhibition and controls for
the preparation and amplification processes to allow the accurate quantitation
of HBV DNA in each specimen.

Specimen Preparation

The COBAS® TagMan® HBV Test processes plasma and serum specimens
and isolates HBV DNA through a generic manual specimen preparation
based on nucleic acid binding to glass fibers. The HBV virus particles are
lysed by incubation at an elevated temperature with a protease and chaotropic
lysis/binding buffer that releases nucleic acids and protects the released HBV
DNA from DNases in plasma and serum. A known number of HBV
Quantitation Standard DNA molecules are introduced into each specimen
along with the lysis reagent. Subsequently, isopropanol is added to the lysis
mixture that is then centrifuged through a column with a glass fiber filter
insert. During centrifugation, the HBV DNA and HBV Quantitation Standard
DNA are bound to the surface of the glass fiber filter. Unbound substances,
such as salts, proteins and other cellular impurities, are removed by
centrifugation. The adsorbed nucleic acids are washed and eluted with an
aqueous solution. The disposables allow for a parallel processing of 12
specimens or multiples thereof. The processed specimen, containing HBV
DNA and HBV Quantitation Standard DNA, is added to the
amplification/detection mixture. The HBV target DNA and the HBV
Quantitation Standard DNA are then amplified and detected on the COBAS®
TagMan® 48 Analyzer using the amplification and detection reagents
provided in the Test Kit.

PCR Amplification

Target Selection

Selection of the target DNA sequence for HBV depends on identification of
regions within the HBV genome that show maximum sequence conservation
among all genotypes. Accordingly, the appropriate selection of the primers

and probe is critical to the ability of the test to detect all clinically relevant
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genotypes of HBV. A region of the partly single-stranded circular DNA
genome of HBV has been shown to have maximum conservation of DNA
sequences among genotypes. The COBAS® TagMan® HBV Test uses PCR
amplification primers that define a sequence within the highly conserved pre-
Core/Core region of the HBV genome.

Target Amplification

Processed specimens are added to the amplification mixture in amplification
tubes (K-tubes) in which PCR amplification occurs. The Thermal Cycler in
the COBAS® TagMan® 48 Analyzer heats the reaction mixture to denature
the double stranded DNA and expose the specific primer target sequences on
the HBV circular DNA genome and the HBV Quantitation Standard DNA.
As the mixture cools, the primers anneal to the target DNA. The thermostable
Thermus specie Z05 DNA polymerase (Z05) in the presence of Mn2+ and
excess deoxynucleotide triphosphates (dNTPs), including deoxyadenosine,
deoxyguanosine, deoxycytidine, and deoxyuridine (in place of thymidine),
extends the annealed primers along the target template to produce a double-
stranded DNA molecule termed an amplicon. The COBAS® TagMan® 48
Analyzer automatically repeats this process for a designated number of
cycles, with each cycle intended to double the amount of amplicon DNA.
The required number of cycles is preprogrammed into the COBAS®
TagMan® 48 Analyzer. Amplification occurs only in the region of the HBV
genome between the primers; the entire HBV genome is not amplified.

Selective Amplification

Selective amplification of target nucleic acid from the specimen is achieved
in the COBAS® TagMan® HBV Test by the use of AmpErase (uracil-N-
glycosylase) enzyme and deoxyuridine triphosphate (dUTP). The AmpErase
enzyme recognizes and catalyzes the destruction of DNA strands containing
deoxyuridine26, but not DNA containing deoxythymidine. Deoxyuridine is
not present in naturally occurring DNA, but is always present in amplicon
due to the use of deoxyuridine triphosphate as one of the dNTPs in the
Master Mix reagent; therefore, only amplicon contains deoxyuridine.
Deoxyuridine renders contaminating amplicon susceptible to destruction by
the AmpErase enzyme prior to amplification of the target DNA. Also any

nonspecific product formed after initial activation of the Master Mix by

38



manganese is destroyed by the AmpErase enzyme, thus improving sensitivity
and specificity. The AmpErase enzyme, which is included in the Master Mix
reagent, catalyzes the cleavage of deoxyuridine-containing DNA at the
deoxyuridine residues by opening the deoxyribose chain at the C1-position.
When heated in the first thermal cycling step the amplicon DNA chain breaks
at the position of the deoxyuridine, thereby rendering the DNA non-
amplifiable. The AmpErase enzyme is inactive at temperatures above 55°C,
i.e. throughout the thermal cycling steps, and therefore does not destroy
target amplicon formed during amplification.

Detection of PCR Products in a COBAS® TagMan® Test

The COBAS® TagMan® HBV Test utilizes real-time27,28 PCR technology.
The use of dual-labeled fluorescent probes provides for real-time detection of
PCR product accumulation by monitoring of the emission intensity of
fluorescent reporter dyes released during the amplification process. The
probes consist of HBV and HBV Quantitation  Standard-specific
oligonucleotides labeled with a reporter dye and a quencher dye. In the
COBAS® TagMan® HBV Test, the HBV and HBV Quantitation Standard
probes are labeled with different fluorescent reporter dyes. When the dual
fluorescent dye-labeled probes are intact, the reporter fluorescence is
suppressed by the proximity of the quencher dye due to FOrster-type energy
transfer effects. During PCR, the probe hybridizes to a target sequence and is
cleaved by the 5' — 3' nuclease activity of the thermostable Z05 DNA
polymerase. Once the reporter and quencher dyes are released and separated,
quenching no longer occurs, and the fluorescent activity of the reporter dye is
increased. The amplification of HBV DNA and HBV Quantitation Standard
DNA are measured independently at different wavelengths. This process is
repeated for a designated number of cycles, each cycle effectively increasing
the emission intensity of the individual reporter dyes, permitting independent
identification of HBV DNA and HBV Quantitation Standard DNA. The
intensity of the signals is related to the amount of starting material at the
beginning of the PCR.

Fundamentals of COBAS® TagMan® HBV Test Quantitation

The COBAS® TagMan® HBV Test accurately provides quantitative results

over a very wide dynamic range since the monitoring of amplicon is
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performed during the exponential phase of amplification. The higher the
HBV titer of a specimen, the earlier the fluorescence of the reporter dye of
the HBV probe rises above the baseline fluorescence level (see Figure 1).
Since the amount of HBV Quantitation Standard (QS) DNA is constant
between all specimens, the fluorescence of the reporter dye of the HBV QS
probe should appear at the same cycle for all specimens. In cases where the
QS amplification and detection is affected by inhibition or poor specimen
recovery, the appearance of fluorescence will be delayed, thereby enabling
the calculated titer of HBV target DNA to be adjusted accordingly. The
appearance of the specific fluorescent signal is reported as a critical threshold
value (Ct). The Ct is defined as the fractional cycle number where reporter
dye fluorescence exceeds a predetermined threshold (the  Assigned
Fluorescence Level), and starts the beginning of an exponential growth phase
of this signal. A higher Ct value indicates a lower titer of initial HBV target
DNA. A 2-fold increase in titer correlates with a decrease of 1 Ct for target
HBV DNA, while a 10-fold increase in titer correlates with a decrease of 3.3
Ct.
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Figure 1 depicts the target growth curves for a dilution series of virus spanning over a
5-log10 range. As the concentration of the virus increases, the growth curves shift to
earlier cycles. Therefore the leftmost growth curve corresponds to the highest viral
titer level whereas the rightmost growth curve corresponds to the lowest viral titer

level.
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HBV DNA Quantitation:

The COBAS® TagMan® HBV Test quantitates HBV viral DNA by utilizing
a second target sequence (HBV Quantitation Standard) that is added to each
test specimen at a known concentration. The HBV Quantitation Standard is a
non-infectious linearized plasmid DNA construct, containing fragments of
HBV sequences with primer binding regions identical to those of the HBV
target sequence. The HBV Quantitation Standard also generates an
amplification product of the same length and base composition as the HBV
target DNA. The detection probe binding region of the HBV Quantitation
Standard has been modified to differentiate HBV Quantitation Standard
amplicon from HBV target amplicon. During the annealing phase of the PCR
on the COBAS® TagMan® 48 Analyzer, the specimens are illuminated and
excited by filtered light and filtered emission fluorescence data are collected
for each specimen. The readings from each specimen are then corrected for
instrumental fluctuations. These fluorescence readings are sent by the
instrument to the AMPLILINK software and stored in a database. Pre-Checks
are used to determine if the HBV DNA and HBV Quantitation Standard
DNA data represent sets that are valid, and flags are generated when the data
lie outside the preset limits. After all Pre-Checks are completed and passed,
the fluorescence readings are processed to generate Ct values for the HBV
DNA and the HBV Quantitation Standard DNA. The lot-specific calibration
constants provided with the COBAS® TagMan® HBV Test are used to
calculate the titer value for the specimens and controls based upon the HBV
DNA and HBV Quantitation Standard DNA Ct values. The COBAS®
TagMan® HBV Test is standardized against the WHO HBV International
Standard for NAT Testing 97/74629 and titer results are reported in
International Units (IU/mL).

e REAGENTS:
High Pure System Viral Nucleic Acid Kit 48 Tests:

LYS 2 x 25 mL
(Lysis/Binding Buffer)
Tris
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50% (w/w) Guanidine-HCI
< 1% Urea

19% (w/w) Triton X-100

CAR 2 x2mg
(RNA, lyophilized)

PK 2 x 100 mg
(Proteinase K, lyophilized)
> 64% (w/w) Proteinase K, lyophilized

IRB1x33mL

(Inhibitor Removal Buffer)
Tris

65% Guanidine-HCI

(add 20 mL Ethanol)

WASH 1 x 20 mL
(Wash Buffer)

Tris

NaCl

(add 80 mL Ethanol)

ELB 1x30mL
(Elution Buffer)

RS 4 x each

(High Pure System Viral Nucleic Acid Rack Set)
Lysis Rack

Filter Tube Rack with affixed Waste Rack
Elution Rack

Cover Rack

WR 8 x each
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(High Pure System Viral Nucleic Acid Waste Rack)

e Specimen Preparation and Control Reagents:

HBV QS 2 x 1.0 mL

(COBAS® TagMan® HBV Quantitation Standard)

Tris-HCI buffer

EDTA

< 0.001% linearized, double stranded plasmid DNA containing an insert. The DNA
insert contains HBV primer binding sequences and a unique probe binding region.
Amaranth dye

< 0.005% Poly rA RNA (synthetic)

0.05% Sodium azide

HBV H(+)C 2 x 1.0 mL

[HBV High (+) Control]

< 0.001% linearized, double stranded plasmid DNA containing HBV sequences.
Negative Human Plasma, non-reactive by US FDA licensed tests for antibody to
HCV, antibody to HIV-1/2, HIV p24 antigen and HBsAg; HIV-1 RNA, HCV RNA
and HBV DNA not detectable by PCR methods

0.1% ProClin® 300 preservative

HBV L(+)C2x 1.0 mL

[HBV Low (+) Control]

< 0.001% linearized, double stranded plasmid DNA containing HBV sequences.
Negative Human Plasma, non-reactive by US FDA licensed tests for antibody to
HCV, antibody to HIV-1/2, HIV p24 antigen and HBsAg; HIV-1 RNA, HCV RNA
and HBV DNA not detectable by PCR methods

0.1% ProClin® 300 preservative

CTM () C4x1.0mL

[COBAS® TagMan® Negative Control (Human Plasma)]

Negative Human Plasma, non-reactive by US FDA licensed tests for antibody to
HCV, antibody to HIV-1/2, HIV p24 antigen and HBsAg; HIV-1 RNA, HCV RNA
and HBV DNA not detectable by PCR methods
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0.1% ProClin® 300 preservative

e Amplification and Detection Reagents:

HBY MMX 2 x 24 Tests

(COBAS® TagMan® HBV Master Mix) 2 x 1.4 mL

Tricine buffer

Potassium hydroxide

Potassium acetate

Glycerol

<0.001% dATP, dCTP, dGTP, dUTP

< 0.001% Upstream and downstream primers to the Pre-Core/Core region of HBV
< 0.001% Fluorescent-labeled oligonucleotide probes specific for HBV and the HBV
Quantitation Standard

< 0.001% Oligonucleotide aptamer

< 0.05% Z05 DNA Polymerase (microbial)

< 0.1% AmpErase (uracil-N-glycosylase) enzyme (microbial)

0.09% Sodium azide

CTM Mn2+ 2 x 24 Tests

(COBAS® TagMan® Manganese Solution) 2 x 1.0 mL
< 1.2% Manganese acetate

Glacial acetic acid

0.09% Sodium azide
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2- Humen IL-10 ELISA Max™ Deluxe Set:

e ELISA reagents and procedure provided Manufacturers' sheath:

1L-10 ELISA MAX™ Deluxe Sat
¢ M“W‘x Deluxe
o be Provided
/430606 (20 plates) s::.
2 5K, adddeonzed waterto 101
M“""-qudmm
% Stop Solution: :
(per boria) | PortNo- | LotiNe- : m%mﬂﬂmdm' Cat. No. 423001 s
Plate Sealers: BioLegend
vl [s000  [79029 |g2r0so4 Reagent On-ta SR
| ey :-o-mbuuwan Dilute with
AsX) Vater
2vials 32ng 79031 B214545 e y (; ) 1% C
RP (1,000X) 1vial 60 UL 79004 | B2105% Assay Diluent A (5X) PBS 12n
Solution A 1bottle | 30mL 78570 | B210213 Detection Antibody (200%) | 1X Assay DiluentA | 60pLin
[ substrate Solution 8 1bottle [30mL 78571 | 8210214 Avidin-HRP (1,000) 1X Assay Diluent A | 12pLin 1
Coating Buffer A (5X) 1bottle | 30mL 79008 | 8210941 by.;‘w -
0.2 mL of 1X Assay Diluent A to make the 160
7 8213262
Asaymmuenm(i)o 1bottle |60mL 8888 solution, Allow the fogreiaelics
Nunc™ MaxiSorp™ ELISA Sohtes |[- 423501 |- lnﬂﬂmmbvhﬁyvomwmmph‘dy "
Plates, Uncoated To prepare 250 pg/mL. top stand: initial ’
10 L standard stock solution to 90 L of 1X )
SSthoe Conblons ww4umxmmx¢mmmm“ )
1. Unopened set: Store set components between 2°C and 8°C. Do not use wamllwmmwnmxmwmmmmmm
this set beyond its expiration date. D“umAsumasmemmmmwm
2. Opened or reconstituted components: 3 i % th
21, Reconstituted standard stock solution can be aliquoted into I e ol "“m ent.S plasma
m?yknevnlundmmdn ~70°C for up to one month. Avoid ﬂmP‘eimldbedﬂxmdln\XAsuymhm’uA !nh;_*.
2.2 Other components: Store opened reagents between 2°C and 8°C Awmmmwmnmummoo
mponents
and use within one month. < ﬁmmmmSSmLsmmAmmm .
m”""'m"'_’fl’"‘“ st ELISA Procedure Summary
solution. LA
Add 100 L diluted Capture Antibody solution to each well, seal the plate
and incubate overnight between 2°C and 8°C.
Day2
1 mmww-mmmwmmwxmmmA
to each well, seal the pl: 1 hour
with shaking (witha03 0. All
2. Wash plate 4 times*, add 100 L diluted standards and les to the
appropriate wells.
3. Sealthe pk for2 shakin
4, Wash plate 4 times* , add 100 L diluted Detection Antibody solution to
each well, seal the plate and incubate at room temperature for 1 hour
with shaking.
5. Wash plate 4 times*, add 100 pL diluted Avidin-HRP solution to each well,
P I f purp y sealthe plate and Incubate at room .
A standard curve must be run with each assay. shaking.
6. Wash plate 5 times*, soaking for 30 seconds to 1 minute per wash. Add
100 piL of freshly mixed TMB Substrate Solution to each well and incubate
MEmamfymunproduamsnmufxmudmdusmmlP;:ﬁ“ in the dark for 30 minutes.
mm&wmmmwmmmmww 7. Add 100 L Stop Solution o each well.Read at4s0nmand
s 570 nm within 15 minutes. Th at 570 nm can b
A < 2= from the absorbance at 450 nm.
S (Quality Control) Date: 76 *Plate Washing:Wsh teps crucial o assayprecision.Wash the plte with
ummdw&m I by firmly tap-
clean absorb nnn.
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e ELISA washer and micro titer plate during washing steps:
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e ELISA micro titer plate show the absorbance results of I1L-10:
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