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Abstract

Background- The introduction of highly active antiretroviral treatment (HAART) has greatly
decreased morbidity and mortdity in HIV-infected individuals. In this regard, HBV co
infection with HIV is becoming a major challenge. Because of shared routes of transmission,
90% of people living with HIV have serological markers of HBV infection and 5-15% of them
chronically infected with Hepatitis B Virus. Conditions associated with hepatitis B infection
are currently among the leading causes of hospital admission and recent studies have shown
increasing rates of liver disease and related death among those with HIV.

The impact of co-infection is especially apparent in regions with widespread use of highly
active antiretroviral therapy (HAART) where HBV co infection increase hepatotoxicity of
HAART and delay immune recovery

Objective- To determine the prevalence of hepatitis B virus (HBV) infection among

HIV/infected individuals attending care and treastment services in North Shoa zone

Methods — A Cohort study was conducted in North Shoa zone from November 2010 to May
2011.HIV infected individuals who were grouped into antiretroviral treatment initiated and
Pre- treatment follow up were included in the study. Socio-demographic and clinical data were
collected from patient interview, intake form, follow up form and medical record review using
structured questionnaire. HBV sero-status was determined by testing presence of Hepatitis B
surface antigen using 100ul of serum or plasma detected by SD BIOLINE HBsAQ rapid kit
confirmed with AXSYM HBsAQ(V2) confirmatory test from blood collected for patients
follow up. Levels of Alanine transaminase and Aspartate transaminase enzymes and CD4"
count were recorded from laboratory registry and patient follow up forms. Usage of HAART
was included to assess if treatment change the natural history of HBV infection. Comparison
groups were HBV positive antiretroviral receiving patients and HBV positive antiretroviral

Naive ones.
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Results- The cumulative prevalence of HBsAg in HIV infected individuals was 3.9%.The
prevalence was higher in ART initiated than Pre-ART groups, 5.3% and 2.6%, respectively.
Degpite the difference is not significant. Sex was independently associated with HBSAg
prevalence (P=0.03). Males were in increased risk of developing a positive HBSA(Q test result.
(RR=2.32 95%Cl: 1.09, 4.96) HBV/HIV co infection was a strong predictor of sharp drop in
CD4 cell recovery before starting ART (RR=3.98 95%CI: 1.02,15.48) There was no significant
difference observed in the rate of immune recovery and incidence of hepatotoxicity between
hepatitis B virus Co-infected and non infected individuals after initiation of ART.

Hepatitis B Co-infected individuals isolated were found to be in the chronic Hepatitis B stage

with low or moderate Alanine and Aspartate transaminases levels. (41.51U/L)

Conclusion- The prevalence of hepatitis B infection is higher in ART initiated individuals
than Pre-ART. Neither HBSAQ sero positivity nor a particular ART regimen affect immune
recovery in ART initiated individuals. Since chronically infected individuals are the first
candidates of HIV/HBV treatment all markers of HBV especially HBV DNA should be
determined to initiate treatment. Since HBSAQ positivity is higher in individuas taking
combination therapies that has dua effect for HBV and HIV, further study is necessary to

identify the cause. Recommendation was forwarded according to the findings.

Key words HBV, HIV, HAART, Co-infection, HBSAg serodtatus, Northshoa

Vil



1. Introduction

1.1. Background
A person who is infected with both HIV and hepatitis B viruses is said to have a HIV/HBV

Co-infection.(Hepatitis B foundation, 2009)

Infection with HIV and hepatitis B virus (HBV) are often found in the same individual
because of shared routes of transmission. (Sexua intercourse and blood transfusion are the
most important routes) (Omland etal, 2008) Many of the countries with a high HBV disease
burden are also affected by a high HIV burden, leading to frequent HIV/HBV co-infection.
(Hoffmann and Thio, 2007)

Hepatitis B virus (HBV) is the leading cause of chronic liver disease and liver-related death
worldwide, with the majority of these cases occurring in areas of Africa and Asia where HBV
prevalence is high. (Population prevalence is greater than 8%). Around the world, 90% of
HIV-infected persons have biological signs of prior HBV infection (defined by the presence of
serum anti-HBcAb) and 5%-15% suffer from chronic infection (defined by the presence of
serum HBsAQ).(Omland et al, 2008) As a consequence, 2—4 million of the 33 million people
living with HIV globally are also co-infected with chronic hepatitis B.(Lacombe et al,
2010).Conditions associated with hepatitis B and C are currently among the leading causes of
hospital admission and recent studies have shown increasing rates of liver disease and related
death among those with HIV. (Kenneth et al, 2007)

The impact of HIV and HBV co-infection is especially apparent in regions with widespread
use of highly active antiretroviral therapy (HAART).The introduction of HAART has led to
the emergence of liver related disease and mortality as HBV infection increases HAART
related hepatotoxicity(Peters, 2007 ; Puoti et al, 2002) .



1.2. Statement of the problem

Since the introduction of highly active antiretroviral trestment (HAART), morbidity and
mortality have decreased greatly in HIV-infected individuals. The management of other non
HIV associated chronic diseases in HIV patients has become increasingly important. In these
regard HBV co infection with HIV is becoming a mgjor challenge

In acknowledging this problem, an international forum was convened in Jackson Hole,
Wyoming in September 2006, recommending the search of treatment options for HIV and
HBV co —infected patients. A key topic of conversation was the development of new agents
for treating viral hepatitis in patients with HIV though Challenges including the risk of hepatic
injury and low patient tolerance, which limits compliance, will accompany the upcoming
treatment. (Sherman et al, 2006)

Thereafter, some therapeutic drugs designed to slow HIV replication has been known to slow
the replication of HBV as well in patients co-infected with HIV and HBV (EurekAlert and U.
S. Medical center, 2006)

In the treatment of HIV/HBV co-infection, a number of treatment options are recommended.

Since there is not a ‘cure’ at this time for hepatitis B, the main goal of treating HBV/HIV-co-
infection is to stop or slow down HBYV viral activity as much as possible and for as long as
possible and prevention of HIV and HBV reverse transcriptase resistance mutations. Severa
nucleosides and nucleotides used as part of a combination antiretroviral regimen have activity
against HBV.

Treatment with regimens containing tenofovir (TDF) with either lamivudin (3TC) or
emtricitabine (FTC) has been found to be effective. (Hoffmann, 2007).In HIV-HBV co-
infected patients; anti-retroviral (ARV) drugs should be selected and monitored to minimize
therisk of HBV and HIV resistance.

Degspite these great upcoming challenge there is limited information regarding the prevalence
of hepatitis co-infection amongst HIV positive individuals in Africa (Nelson, 2008). In
Ethiopia, previous population-based surveys have reported medium to high endemicity of
HBV infection. However, the magnitude of the infection in different risk groups including
people living with HIV/AIDS is barely stated. (Techalew et a, 2008; Tesga et al, 1986; Abebe
et al, 2003).



The rationale behind the current study was that Hepatitis B virus infection in
immunocompromised individuals is inconceivable and unpredictable as inactive infection
could spontaneously recur and result in end stage liver disease like cirrhosis and hepatoce lular
carcinoma.

Moreover, the association of HIV and HBV co-infection in the setting of HAART, Whether
HBYV co infection has any effect on HAART or vice versa? is not explored at large in Ethiopia
context In consideration of the above discussion, this research is intended to answer the

following questions

v' What is the prevalence of HBV/HIV co infection among HIV patients attending care

and treatment services?

v Is there any immune recovery difference(CD4 count) between antiretrovira therapy
started patients who are co infected with HBV and those without chronic HBV
infection?

v Does frequency and severity of hepatotoxicity to drugs differ between patients co
infected with HBV and those without chronic HBV infection?



1.3. Literature review

Hepatitis B virus

It is estimated that 40% of the world's population has had contact with or are carriers of the
hepatitis B virus (HBV). This corresponds to an estimated 350 million HBV carriers (Peters,
2007; Fix et al, 2007)

In 1965, Blumberg and colleagues - in search of tools to identify and track genetic differences
in different human populations — found a novel antigen present in sera of Australian
Aborigines (Blumberg et al, 1965). This antigen was preliminarily named Australia antigen
now caled as Hepatitis B surface antigen (HBsAQ) (Murray et a, 2005) and was associated

with a clinical course of hepatitis in the following years.
Natural history and clinical manifestation

HBV can be transmitted by transfusion of infected blood and carrying out heathcare
procedures using contaminated instruments and other unsafe practices. Perinatal and sexual
exposuresto HBV are also highly efficient modes of transmission (Alter, 2006; Techalew et al,
2008)

Acute Hepatitis

After HBV transmission, the incubation period lasts from one to four months. A prodromal
phase may appear before acute hepatitis develops. During this period a serum sickness-like
syndrome with fever, skin rash, arthralgia and arthritis may develop without liver damage but
elevated liver enzymes level. It will usualy cease with the onset of hepatitis, which is
manifested with right upper quadrant discomfort, nausea, jaundice and other unspecific
congtitutional symptoms. At least 70% of patients will then have subclinical or mild hepatitis,
while less than 30% will develop icteric hepatitis. In case of co-infection with other hepatitis
viruses or other underlying liver disease the clinical course may be more severe. The
symptoms including jaundice generally disappear after one to three months, but some patients
have prolonged fatigue even after normalisation of serum aminotransferase concentrations
(Mauss et d, 2009)

Concentrations of alanine and aspartate aminotransferase levels (ALT and AST) may rise to
1000-2000 IU/L in the acute phase. ALT istypically higher than AST. Bilirubin concentration
may be normal in a substantial portion of patients. In patients who recover, normalisation of

serum aminotransferases usually occurs within one to four months.



Persistent elevation of serum ALT for more than six months indicates progression to chronic
hepatitis (Mauss et a, 2009)

The rate of progression from acute to chronic hepatitis B is primarily determined by the age at
infection and T-cell response (Murray et a, 2005). In adult-acquired infection the chronicity
rate is 5% or less, whereas it is higher if acquired at younger ages. It is estimated to be
approximately 90% for perinatally-acquired infection, and 20-50% for infections between the
ages of one and five years. Patients who recover from acute hepatitis may carry HBV DNA for
long periods of time even in presence of anti-HBs and anti-HBc. Complete eradication rarely

OocCcurs.

This is an important finding, as immunosuppression can lead to reactivation of the virus.
Antiviral treatment of patients with acute hepatitis B usually is not recommended (Cornberg et
a, 2007). The likelihood of fulminant hepatitis B is less than 1%, and the likelihood of
progression to chronic hepatitis B is less than 5% in adults. Therefore, treatment of acute
hepatitis B is mainly supportive in the majority of patients. Treatment can be considered in
certain subsets of patients, e.qg., patients with a severe or prolonged course of hepatitis B,
patients co infected with other hepatitis viruses or underlying liver diseases, patients with

immunosuppression
Chronic Hepatitis

Persistent Hepatitis B surface antigen for more than 6 months defines HBV chronic infection.
Chronic active infection requires active HBV viral replication with presence of HBV DNA.
Presence of HBsAg without detectable HBV DNA or HBeAg defines chronic carrier state.
These patients usually have anti-HBeAg and normal liver chemistries. Small amounts of HBV
DNA might be detected as long as HBSAQ antigens are present (Brooks et &, 2007). This
indicates that presence of HBsAg could diagnose chronic infection without determining the
presence or absence of HBV DNA, HBeAg or anti-HBeAg.

Most patients with chronic hepatitis B are clinically asymptomatic. Some may have
nonspecific symptoms such as fatigue. In most instances, significant clinical symptoms will
develop only if liver disease progresses to decompensated cirrhosis with jaundice, ascites,
peripheral oedema, and encephalopathy accompany it (Mauss et a, 2009)

Accordingly, physical examination will be normal in most instances. In advanced liver disease
there may be stigmata of chronic liver disease such as splenomegaly, spider angiomata, Caput

medusae, palmar erythema, testicular atrophy, gynecomastia, etc.



Laboratory testing shows mild to moderate elevation in serum AST and ALT in most patients,
whereas norma transaminases occur rarely. In exacerbations of hepatitis B, ALT
concentrations as high as 1000 mg/L may be observed. There are two different states that are
distinguished in chronic HBV infection: firstly, a high-replicative state with active liver
disease and elevated serum ALT. HBV DNA and HBeAg are present. Secondly, alow or non-
replicative phase, where serum ALT may normalize, HBeAg disappears, and anti-HBe
antibodies appear. In some patients, virus replication stops completely although they remain
HBsAg-positive. These patients have undetectable HBV DNA in serum and normal ALT
concentrations. No sign of ongoing liver damage or inflammation is found on liver biopsy.
This gate is called inactive carrier state. A small percentage of patients continue to have
moderate levels of HBV replication and active liver disease (elevated serum ALT and chronic
inflammation on liver biopsies). The first high-replicative phase may switch into the
nonreplicative phase spontaneously or upon antiviral treatment. Conversely, the non-
replicative phase may reactivate to the high-replicative phase either spontaneously or with
immunosuppression (e.g., in HIV infection or with chemotherapy). Very few patients with
chronic HBV infection become HBsSAQg negative in the natural course of infection. The annual
rate of HBsAg clearance has been estimated to be less than 2%/year in Western patients and
even lower (0.1 - 0.8%) in patients of Asian and African origin (Mauss et al, 2009)

Diagnosis

Over the last three decades, laboratory diagnostics of viral infections have become influenced
more and more by molecular biology, the field of technology that has grown the fastest in this
same period of time. Classical serologic and virology tests have advanced and sometimes been
replaced by novel detection methods that rely on genome amplification procedures like PCR
(Mauss et d, 2009)

After serologic screening is completed and a replicative HBV infection is assumed, the more
expensive molecular methods such as HBV DNA are performed. Thisis generally to decide on
whether to start treatment, to monitor treatment efficacy and treatment adherence, to identify

resistant strains, and to identify pre-core mutant strains of HBV (Mauss et a, 2009)

The HBV genome is trandated in overlapping ORFs, which limits the number of mutations
that can be tolerated. As a result most mutant strains are produced in times of treatment or

HBV vaccination to confer resistance.



These drug resistant mutant strains are less replication efficient and are mostly related to Asian
ethinicity (Puoti et a, 2002 ). In addition HBV core mutations have not been proven to result

in loss of immune recognition (WHO, 2002)
Treatment

Degspite the availability of a prophylactic vaccine, with more than 350 million chronically
infected individuals worldwide, chronic hepatitis B virus (HBV) infection remains a maor
global health concern. Chronically infected individuals carry a significantly increased risk of
life-threatening liver complications such as hepatic decompensation, liver cirrhosis and
hepatocellular carcinoma (HCC). Recent studies have shown that the level of serum HBV
DNA for more than a decade correlates with the risk of developing cirrhosis and HCC (Chen
et al, 2006)

Therefore, suppressing the replication of HBV to levels below the limit of detection of
sensitive HBV DNA diagnostic tests has become a major goa in HBV treatment. For the
treatment of chronic HBV infection two classes of agents are approved. The nucleoside
analogues, Lamivudine, Telbivudine and Entecavir. The acyclic nucleotide analogues;
Adefovir and Tenofovir which directly inhibit HBV DNA replication. Additionally, interferon
-based therapies which modulate host immune response as well as viral replication are
approved (Mauss et a, 2009)

HIV/HBYV co-infection

A person who is infected with both the HIV and the hepatitis B viruses is said to have aHIV/
HBV Co-infection. Infection with HIV and hepatitis B virus (HBV) are often found in the
same individual because of shared routes of transmission. (Sexual intercourse and blood
transfusion are the most important routes).

Globally an estimated 350400 million people are chronically infected with hepatitis B virus
(HBV) and 40 million are living with HIV infection today (Landes et al, 2008; Chang et al,
2009)

90% of HIV-infected persons have biological signs of prior HBV infection (defined by the
presence of serum anti-HBcAb) and 5%-15% suffer from chronic infection (defined by the
presence of serum HBsAQ) (Hoffmann and Thio, 2007; Lacombe et al, 2010). Consequently,
2—-4 million of the 33 million people living with HIV globally are also co-infected with chronic
hepatitis B (Lacombe et a, 2010)



In the United States, up to 10% of al HIV-infected individuas have HBV co infection. (Fix et
al, 2007). In Europe according to Euro-Sida cohort the prevaence of co infection is found to
be 8.7% in hetero sexual and 5-10% in injection drug users (Peters, 2007)

In Africa the prevalence of co-infection according to small cohorts done in Africa is 9% in
Tanzania, 16.5% in Malawi, 25.5% in Nigeria (Peters, 2007). In another comparative study
from cote d’ Ivoire, Malawi and Tanzania, the prevalence of co infection is found to be smilar
between HIV-uninfected and HIV-infected individuas (6.0-14.4% and 9.0-13.9%,respectively)
(Hoffmann and Thio, 2007)

In Ethiopia even though a number of studies explore the prevalence of HIV and HBV
independently, the prevalence of HBV co-infection among HIV patients is not well studied.
One cross-sectional study done among people attending VCT clinic of St Paul’s General
Speciaised Hospital in Addis Ababa found the prevalence to be 4.5% in HIV patients who are
naive for ART based on the HBsAg serological marker in serum(Techalew et al, 2008)

The prevalence of co infection in HIV patients who start ART is also fresh bread to touch. Ina
cohort study done in Thailand, a chronic HBV prevalence of 8.7% was reported among
patients receiving ART. In Ethiopia the above study reported 2.9% prevalence (Hoffmann and
Thio, 2007; Techalew et al, 2008)

Diagnosisof HIV-HBV co-infection

Diagnosis of HBV co-infection in HIV patients should be made based on HBsAg-positive,
anti-HBc total positive, anti-HBs-positive status. If patients are HBsSAg-positive, hepatitis B
envelope antigen (HBeAg), anti-HBe, and HBV DNA should be measured. If patients are
HBsA(Q negative, they should receive HBV vaccination (Peters, 2007; Puoti et al, 2002). But
unlike the HBsAg which is an indicator of acute as well as chronic infection, the other testes
are indicators of either patient infectivity or help management during treatment (HBV DNA),
viral load (HBeAQ) or overall prevalence (anti-HBC).

Impact of co-infection on natural history of HIV and HBV

Early studies done before effective HIV therapy is introduced suggested that HBV may be
more mild in those co infected with HIV (Gilson et al, 1997; Bodsworth et al, 1989). These
conclusions however, were based on lower serum aminotransferase levels and not on liver
histology. In HIV-HBV co infected patients, HBV increase HIV replication, ART related
hepatotoxicity and delay immune recovery (CD,4 cell count) (Peters, 2007).



A study on extra-chromosomal sequences of HBV-DNA in peripheral mononuclear cells
found that extra-chromosoma sequences of HBV-DNA are more prevalent among AIDS
patients than among asymptomatic HIV carriers. Another in vitro study demonstrated that
HBV-X protein (HBx) super-induces ongoing HIV replication and HIV-1 long-terminal repeat
(LTR) transcription. These findings suggest that HBV could ater the course of HIV infection,
inducing faster progression to AIDS (Gomez-Gonzalo et a, 1976). HIV in turn increase HBV
carriage rates, increased replication, hepatitis flares, progression to chronic HBV infection and
end stage liver disease (cirrhosis and hepatocellular carcinoma). It also increases reactivation
episodes. (Soriano et al, 2010). Cirrhosis due to HBV is more common in co-infected patients
than those mono infected by HBV despite low ALT levels (DiMartino, 2002; Ameeta and
Wong, 2009).The annua risk of developing cirrhosis in HBV appears to be much higher in
those co infected with HIV. This may be eecialy true in those with low CD4 counts
(Sterling, 2003). HIV aso reduce efficacy of anti-HBV therapy, including the risk of
lamuvidine resistance and decreased response to interferone alfa (Peters, 2007).Furthermore,
several recent reports have shown higher HBV DNA levels in patients co infected with HIV
(Sterling, 2003). The impact of co infection is especially important in regions with widespread
useof ART.

The introduction of HAART has led to the emergence of liver related disease and mortaity as
HBYV infection increases HAART related hepatotoxicity (Peters, 2007;Puoti et al, 2002)

It isunclear a present if the risk of hepatocellular carcinoma (HCC) is increased, but there is
some evidence that HIV infected individuals with lower CD4 counts are at greater risk of
developing HCC (Clifford et a, 2008)

In a co-infection cohort study of 4967 homosexual men, patients had a 19 fold higher risk of
liver death than those mono infected with HBV alone and they were >8times more likely to
die of liver disease than those infected with HIV alone with associated increase with alcohol
consumption, low nadir CD," count and ART. Rates of liver-related mortality by 1000 person-
years were 14.1 with HIV and HBV co-infection, 1.7 with HIV mono infection, 0.8 with HBV
mono infection, and O with neither HBV nor HIV infection (Thio et al, 2002; Peters, 2007)

In another sudy Among 5728 HIV-infected individuals tested for HBsAg, 498 (8.7%) were
positive; there was a 3.6-fold higher risk of liver-related deaths in them compared with
HBsAg-negative individuals (Soriano et al, 2010)



Impact of hepatitis B infection on responseto HAART

There are conflicting results about the effect of chronic hepatitis B on response to HAART
(CD4" céll count and HIV viral load, HIV RNA copies/ml). In a cohort study in Italy showed
increasing divergence of mean CD4 lymphocyte count up to 36 weeks after HAART initiation
between patients with and without chronic hepatitis B, with those with chronic hepatitis B
having lesser CD4 increase (p=0-03) (deLuca et al, 2002). In a cohort study in Denmark HBV
infection sero-status is observed to have no effect on response to HAART in terms of HIV
viral load suppression and CD," cell count (Omland et a, 2008) similarly in Nigeria, HIV
RNA suppression and absolute CD4 rise was similar between HBsA g-positive and negative
patients started on HAART (ldoko et al, 2007) But Hepatotoxicity is a concern that occurs in
5-15% of patients (Nunez et al, 2001; Martinez et al, 2001; Bonfanti et al, 2001) HIV co
infection with HBV has been associated with increased hepatotoxicity to HAART (Sterling,
2003)1t increase the risk three to five fold (Hoffmann and Thio, 2007) HBSAQ reactivity has
independently been associated with a higher incidence of severe liver damage during HAART.
The Liver damage related to several factors: drugs toxicities, immune restoration of anti- HBV
immune response, HBV flare after lamivudine withdrawal, occurrence of lamivudine HBV
resistant strains or other co-infections or super-infections by hepatotropic viruses (HAV and/or
HCV and/or HDV). HAART is associated with immune mediated HBV specific liver damage
after HAART reconstitute cell-mediated immunity (Puoti et a, 2002; Soriano et a, 2010) A
nationwide cohort done in Denmark showed that HBV-specific treatment did not have effect
ininitial HAART regimen on mortality in the HBV postive HIV patients (Omland et al, 2008)
As the potential of chronic hepatitis B to blunt immune recovery after initiation of HAART is an
area of special relevance to low-income settings in Africa and Asia with high HBV endemicity,
more studies needed to characterise the effect of chronic hepatitis B co-infection on CD4
lymphocyte recovery during antiretroviral therapy. If reduced immune recovery is found to occur
in co-infected populations in Asia and Africa, current WHO guiddines for antiretroviral
monitoring may not be optimal because of delayed CD4 recovery (Hoffmann and Thio, 2007)

A careful definition of the aetiology of ALT flares occurring during HAART is mandatory
before stopping or changing an antiretroviral regimen.

Causes of liver enzyme elevations in HIV/HBV-co infected patients following initiation of
HAART could be direct drug-related liver injury, immune reconstitution in HBsAg+ patients,
seroconversion from HBeAg+ and/or HBsAg+ to anti-HBeAg and/or anti-HBsAg, HBV

reactivation in inactive carriers and occasionally in those with resolved HBV infection;
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Emergence of drug resistant HBV, development of other viral hepatitides [acute hepatitis A
virus (HAV), HCV, HDV]. These causes identified with a through history and serological
testing. Clinicians must bear al these possibilities in mind before misinterpreting hepatic
flares as drug injury (Soriano et al, 2010; Hoffmann and Thio, 2007)

Treatment of HIV/HBV co-infection

The impact of HBV on HAART tolerability and on the occurrence of end stage liver disease
makes mandatory the search for an effective strategy for HBV prevention and treatment in
HIV-sero positive individuals (Puoti et a, 2002)

HBSA(Q sero conversion is the ultimate, but elusive, goa of chronic hepatitis B therapy. A
more achievable objective is to halt the progression of chronic hepatitis B-associated liver
disease in light of this treatment is usually prolonged and may need to be continued
indefinitely to maintain benefit through persstent HBV suppression. Treatment iS most
beneficial and efficacious for those in the immunoactive phase.

When considering management of chronic hepatitis B in HIV/HBV co-infected patientsin
Low-income countries, modifications in management recommendations are required to
account for limited availability of anti-HBV agents and diagnostics. Of the seven agents used
for treating chronic hepatitis B in the USA, only one, the nucleoside analogue lamivudine, is
widely available throughout most of Africaand Asia.

Management options recommended for use in regions with limited resources include, First,
HBsAg and liver enzymes test before starting HAART. Second, routine monitoring of liver
enzymes once or twice during the first 3 months of HAART when CD4 or HIV RNA is
assayed. The presence of HBsAg and repeatedly elevated liver enzymes suggest active disease
with necro-inflammatory activity and the need for anti-HBV therapy (Hoffmann and Thio,
2007)

For management of both chronic hepatitis B and HIV in most low and middle-income
countries includes, lamivudine or tenofovir disoproxil fumarate-containing HAART (Omland
et a, 2008; Hoffmann and Thio, 2007; Sterling, 2003)

In this study, determining the magnitude of HIV/HBV co-infection in the setting of HAART is

the main goal.
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1.4. Significance of the study

HBV Co-infection with HIV is becoming a major challenge in treatment in HIV infected
population. Though replication of HIV is successfully being controlled using antiretroviral
therapies, HBV co-infected patients are showing hepatotoxicity due to antiretroviral treatment
which result in increased frequency of Non-AIDS related and AIDS related end stage liver
diseases including cirrhosis and hepatocellular carcinoma.

In HIV/HBV co-infection, HIV modifies the course of HBV infection by increasing rates of
chronicity, prolonging HBV viremia and increasing liver related morbidity.HBV in turn
aggravate the drug toxicity or adverse effects the ART impose on liver forcing to change
treatment regime. Co-infection aso increases horizontal and vertical transmission of HBV in

areas of the world with a high prevalence of HIV/HBV co-infection.

The study showed the preva ence of Hepatitis B virusin HIV infected individuals aswell asin
antiretroviral treatment initiated and naive individuals. It rings a siren for health care workers
especially laboratory workers as the magnitude of co infection is a bit unpredicted and
different from our expectations. It also determined the extent of immune recovery and level of
hepatotoxicity in HIV/HBV co infected individuals for whom it’s temporal diminished relation
on delaying immune recovery gives them a gleam of hope and relief beside the aert of its

progression to end stage disease in latter times unnoticed.

It also suggested possible ways of HBV/HIV Co-infection management for current and future

cases aswell as inform higher bodies to give attention for the virus.
The ultimate significance that the current study offered is that it showed the current status of

Hepatitis B virus in HIV infected individuas after treating them for more than 6 years with
first line regimens al of which contained a drug recommended to treat hepatitis B infection.
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2. Objectives

2.1. General objective

To determine the magnitude of Hepatitis B virusinfection in HIV patients

2.2. Specific objectives

1. To determine the prevalence of Hepatitis B virus infection in HIV infected

individuals those attending care and treatment services

2.To Compare immune recovery differences between HBsAg positive and HBSAg
negative HIV infected individuals

3. To compare incidence of hepatotoxicity among individuas taking antiretroviral
therapy and Co-infected with HBV.
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3. Materialsand Methods

3.1. Study design and study period
A cohort study was conducted in North Shoa zone from November 2010 to May 2011.
The design is cohort in that patients are grouped according to the exposure status of
antiretroviral initiation.
3.2. Study area
The study was conducted in North shoa zone of Amhara region, Ethiopia The administrative
capital is DebreBerhan. It is located 130km north east of Addis Ababa, Ethiopia. The zone
residesin 15,954.54 sguare kilometres and is divided in to 23 Woredas and estimated to have a
total population of 1,907,392 based on a report of Amhara national regional state bureau of
finance and economic development. (BoFED, 2009; Esubalew, 2007) At the time the study the
zone had 3 hospitals and 72 health centers. The study included one referral hospital and six
health centers who deliver care and treatment services for HIV infected individuals. The
institutions were DebreBerhan hospital, Shewarobit, Debresing, Mendida, Deneba, Enewary
and DebreBerhan health centres. The heath centers send blood samples of HIV infected
individuals to DebreBerhan hospital for CD4 cell count and measurement of levels of ALT
and AST as apart of the care and treatment follow up service.
3.3. Study variables
Dependent variables: - Hepatitis B virus sero status (HBV status)

- ALT and AST Levels

- CD4" cdll count
Independent Variables: - age, sex, income, occupation, Place of Residence, Educational level,
HAART and other clinical variables
3.4. Sampling techniqgue and Sample size deter mination

Purposive sampling technique was used to collect data from study subjects.As the study
population is uniformely distributed, all patients visiting the hospital during the study period

were included in the study untill the required sample size is achived.

The total sample size of the study was 812 calculated using the Epi Info statistical software.

The sample size for each group will be 406.
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The assumptions were -

P1=proportion of HIV patients recieving HAART and with chronic HBV infection taken as
9% (Hoffmann and Thio, 2007)

P2=proportion of HIV patients naive for HAART and with chronic HBV infection taken as

14% (Hoffmann and Thio, 2007))

Confidence level(a/2)-95%

Power (1- g) = 80%

r (Ratio of exposed: nonexposed)=1:1

Formulg;

—_ 2
[Z% VIr+1pq+2z,54/rp4q; +P,q, :l

n, = ; =
: P, .
Where:
Variable | Cohort
nq number of exposed
Nz number of unexposed
Zar z-score for two-tailed test based on a level
Z1g z-score for one-tailed test based on B level
r unexposed : exposed
P1 proportion of exposed
with disease
d1 1—ps
P2 pr_opo['tion of unexposed
with disease
gz 1-p2

3.5. Study population

All adult HIV infected individuals (above 15years old) who started HAART and those on Pre-
ART follow up visiting DebreBerhan Zonal hospital and 6 health centers selected during the
time of the data collection.

3.6. Eligibility criteria

Exposed: Confirmed HIV infected individuals who are currently taking HAART
Unexposed: HIV infected individuas who were on Pre-ART follow up

Inclusion criteria: HIV infected individuals who had at least three month follow up

Exclusion criteriac HIV infected individuas with less than three months follow up and HIV
infected individuas less than 15 years old.
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3.7. Materialsand equipments

For the study the following materials were used

v Test kits ;Hepatitis B surface antigen kit (SD HBsAg rapid kit; SD BIOLINE, Standard
Diagnostics, inc. south Korea), HBsAg confirmatory reagent(AXSYM HBsAg(V2);
Abbott AXSYM System, ABBOTT Diagnostic division, Germany) ALT and AST
reagents;, HUMAN )

v’ Laboratory equipment; (AXSYM Machine, FACS, Micropipettes, Vacutainer tube,
Centrifuge, etc...)

v’ Stationary materials

3.8. Data collection, processing and analysis

Data collection

Socio-demographic data was collected with a structured questionnaire from the study
participants supplemented with patient intake form, follow up form and medical record review.
Following informed consent, al participants were interviewed on Sex, age marital status,
residence, and previous history related to HIV transmission and other opportunistic infections.
Clinical data, including baseline CD4 count, mean CD4 lymphocytes count, mean ALT and
AST, type of first line regimens they started, adverse reactions to ARV, the duration of
antiretroviral therapy were recorded from the follow up formsin their clinical chart.

Blood sample were collected from each study participants with standard operational procedure
(Annex I1). Serological testes for determining HBV infection were done by SD HBsA(g rapid
test kit (SD Company, Korea) at DebreBerhan Hospital and positive results were confirmed
with HBV confirmatory reagent AXSYM HBsAQ(V2) (Abbott AXSYM System, ABBOTT

Diagnostic division, Germany ) according to the manufacturer’s manual.(Annex I11)
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Data Entry and analysis

Data entry was done using Epi Info statistical software Version 3.5. The analysis consists of
basic summaries of patient characteristics, univariate binary logistic analysis of the relation
between HBsAg serostatus and various factors, and multivariate logistic regression analysis to
adjust values of the dependent variable for the influence of the likely confounding explanatory
variables (covariates).

The primary outcome variable was HBsSAg sero status.HBV sero prevalence distribution is
described using frequency and crosstab commands. The magnitude of the association between
the different variables in relation to HBSAg sero-status was measured through Relative Risk
(RR) and their 95% confidence interval (Cl).

Comparisons for which P-values were less than 0.05 were considered statistically significant

3.9. Quality control

Standard operational procedure (SOPS) was followed for blood collection, serological and
clinical chemistry tests.

Chemistry analyzer instruments and HBsAg and confirmatory tests were checked for validity
using positive and negative controls according to the manufacturer’s manual.

Data quality was assured by prior training of Data collectors and daily checking of results.

3.10. Operational Definitions

U/L- International unit (U) of activity: quantity of enzyme able to convert one micromole (1
_mol) of subgtrate per minute to product; often expressed as units per liter (U/L)
or microunits per liter (mU/L). The formulafor determining U/L is;

AA/min X ([1/micromolar absorptivity of product] X tota volume [mL])
Volume of sample (mL)

Basdline CD4- the number of CD4 cells an individual had when starting ART

Previous —any time throughout their enrollment in HIV care and treatment.

CDA4 cell count- the average numbers of CD4 cell count of an individud for the period of time

in follow up calculated by adding all counts in patients follow up chart and divide by the

number of counts

ALT/AST leve- the average level of either ALT or AST of an individual for the period of

time in follow up calculated by adding all counts in patients follow up chart and divide by the

number of counts

WHO stages- Clinical stages of an HIV infected individual defined by the WHO.
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Duration in Chronic care-The total number of months an HIV infected individua in Pre-
ART being followed before starting ART

Duration of initiated ART- The total number of months an HIV infected individual on ART
being followed after starting ART

Follow up-the continual psychological and clinical support HIV infected individuas pursued
after knowing their status

Pre—ART individuals- HIV infected individuals who arein Pre-ART follow up

ART Individuals-HIV infected individuals who are on ART

3.11. Ethical considerations

The research protocol together with consent form was submitted to Addis Ababa University,
Department of Medical Microbiology, Immunology and Parasitology ethical committee to get
approval. Written consent was obtained from each patient in writing form after explaining
about the purpose, confidentiality, protection and anonymity of data. In this study, blood
collected for patient follow up of Liver function and CD4 count was used. The participants
were free to with draw from the study at any time without losing any of the benefits they were
supposed to obtain from the hospitals under study.

The results will be communicated with their physician for better management of the patientsin

the second phase of the study
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4. Results

4.1. Socio-demographic characteristics of study population

All the respondents who provided informed written consent were above 15 years of age,
diagnosed with HIV. Of the total number of participants 760(94%) were included in the study.
6% of participants were excluded from analysis due to incompleteness of data obtained.

The magjority of the respondents were Females, 468(61.6%) and urban residents, 605(79.6%).
Their age distribution indicates that 46.6% study participants were between the ages of 25-
34Y ears old. Concerning their marital status 20.6% were either widows or separated. Their
average educational attainment was relatively high with 63% attended school (Tablel). 39.9%
of the participants did not have secured source of income but either supported by pension or
plead for bread.16.1% were employed and working at the time of the study, 18.6% were

farmers with 35.4% reporting to have less than 500 birr average monthly income and 44.1%
unpredictable and variable income.
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Table 1. Socio-demographic Characteristics of Respondents, North Shoa zone,
2011

Characterigtics Frequency(N=760) Percent (%)

Sex
Mae 292 38.4
Female 468 61.6
Ageinterval(year)
15-24 109 14.3
25-34 354 46.6
35-44 216 284
>=45 81 10.7
Educational L evel
[llitrate 282 37.1
Elementary school 302 39.8
Secondary school 133 175
Higher Education 43 5.7
Marital Status
Single 122 16.1
Married 348 45.8
Divorced 133 175
Widowed 112 14.7
Separated 45 59
Place of Residence
Urban 605 79.6
Rural 155 204
Average monthly income
ETB (N=425)
<=500 269 35.4
501-999 62 8.2
>=1000 94 12.4

Unstated 335 4.1
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HIV related History of study participants
Table2. HIV related clinical Characteristics of study participants, North Shoa zone, 2011

Characteristics Frequency  Percent of study
(N=760) population (%)

How do you contract HIV

Heterosexual 301 39.6
Parenteral 32 4.2
Undisclosed 427 56.2
Had Habit of Alcohol Drinking
Yes 97 12.8
No 663 87.2
Had Treatment for TB
Yes 182 239
No 578 76.1
Had History of Liver disease
Yes 44 5.8
No 716 94.2
Had Previous Opportunistic infection
Yes 372 489
No 388 51.1
Type of opportunistic disease (N=372)
Pulmonary Tuberclosis 132 35.1
Bacterial pneumonia 13 35
All or either of Ora candidiasis, 169 449
zoster, diarrhoea
TB, Diarrhoea, candidiasis and 50 133
zoster combined
Other(Toxoplasmosis, syphilis, PCP*) 12 32
ART status
Pre-ART 380 50%
ART started 380 50%

*PCP-Pneumocystis pneumonia
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According to Table 2, 92.7% of individuals lived with HIV for 5 or fewer years, 56.2% did not
remember or refused to disclose how they contracted HIV. From those who did, 301(39.6%)
report heterosexuality to be the mode of transmission. 182(23.9%) had been treated for TB.
This indicates that the prevalence of Pulmonary Tuberculosis in HIV patients is 23.9%.As a
result one out of 5HIV infected individuals develop Pulmonary Tuberculoss. 372(48.9%)
developed opportunistic infection, of which 132(35.1%) was pulmonary Tuberculoss, 44.9%
of patients developed either or all of oral candidiasis, Herpes zoster and diarrhoea.

Clinical characteristicsof HIV infected individualson Pre-ART Follow up
Pre-ART individuals comprised a total of 380(50%). Figure 3 describes the clinical
characteristics of pre ART individuals which is collected from each individual follow up
charts. Accordingly 177 (46.6%) patients had CD4 cell count greater or equal to 350cells/mm?
which enable them stay in pre-ART follow up for some months before starting ART. The
majority of pre ART individuas (54.2%) had been enrolled in chronic HIV care for average of
less than or equal to 6 months, ranging from one month to 6 years. Measured levels of
ALT/AST were found only from 32 patients from whom approximately 40% of them had
abnormal ALT/AST levels (>40U/L) (Fig.1)

Duration in
CD4 cell count followup
(month)
o. <=100 46 <=6 206
|. 101-200 42 7-12 42
o. 201-350 94 13-24 60
o. >=351 177 >24 72

Clinical charcteristics

Fig.1 Clinical Characterigticsof HIV infected individualson Pre-ART follow up, North
shoa zone, 2011
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Clinical characteristicsof HIV infected individuals who started ART

HIV infected individuas attending treatment services were the second group of study
participants comprising of 380 individuals. They were followed in ART on average for
28+17.4 months ranging from one month to 7 years. As shown in figure 2, haf of these
individuals, 200(52.6%) had been on ART for more than 24 months (2 years)

17.6% of individuals started ART at very low baseline CD4 cell count, <50cellsmm®. But
40% started at the right time, baseline CD4 count of 101-200cells/mm?. (Figure 2)

At the time of the study 44.2% of individuals were at WHO stage of |1l and half of them
(49.5%) either at Stage | or 11.347 (91.3%) were actively working.

Their follow up record showed that 93.2% of individuals had Good adherence to their
respective prescribed ARV regimen.

200
180
160
140-
120+
100+
> | Tal
280
s
& 60+
S
[T
40
20
0
Duration on .
Basdline
ART CD4 count WHO stage
(month)
o. <=6 37 <50 67 stage | 99
m. 7-12 48 50-100 81 stagel | 89
a. 13-24 95 101-200 152 stagelll 168
0o. >24 200 >200 80 stage IV 24

Clinical characteristics

Fig.2 Duration of initiated ART and baseline CD4cell count and WHO stage of ART
individuals, North Shoa zone, 2011
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The Liver function test results showed that from a total of 118 individuals in which records of
Liver function enzymes levels recorded, approximately one third (35.6%) of individuas had
abnormal ALT/AST levelsfor the whole duration of initiated ART. (Figure 3)

ALT/AST level of ART individuals by
percentage(N=118)

m 11-40

H41-70

m>=71

Fig. 3.ALT/AST levelsof HIV ART individuals (N=119), North Shoa zone, 2011

During the study period CD4 lymphocytes count of al study participants has been recorded.
The CD4 count of the respective indiviuas for the whole duration of initiated ART indicated
that 151(39.7%) had a CD4 cell count ranging from 201-350cellsmm?®. (Figur e 4)

Mean CD4 count of ART individuals

100
80
*g' 60 B Mean CD4 count
38
40
20
O T T T 1

<=100 101-200 201-350 >=351

Fig.4 CD4 cell count of ART individuals (N=380), North Shoa Zone, 2011
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From the 380 individuas currently taking ART, all had been taking first line regimens of
which approximately 1/3"(30%) had started with 1a regimen, a combined ARV containing
Stavudine (d4t), Lamivuding(3TC),NRTIs and Nevirapine(NVP) a NNRTI’s.88 (23.2%)had
started with 1c regimen which differ from laby Zidovudin(AZT) instead of d4t. (Figure5b).

During their course of treatment 52 (13.7%) patients had been forced to substitute the first
regimen they started due to different reasons of which drug toxicity or sde effect accounts
82.7%.

Figureb. Typesof first lineregimens prescribed for ART individualsat initiation of ART,
North Shoa Zone, 2011

4.2. Prevalence of Hepatitis B virusamong HIV infected individuals attending
Pre-ART and ART follow ups

The prevalence of Hepatitis B virus was determined by the presence of Hepatitis B surface
Antigen in individua’s plasma or serum using an immune chromatographic one step assay,

and confirmed by a micro particle Enzyme immunoassay (MIEA) technology. All samples
with a positive rapid test result were found to be strong positives in the confirmatory test (all

with a value of >100, a positive result is interpreted at cut off value of >1) (Annex I1l) In this
study the cumulative prevalence of HBsAg was found to be 3.9%.Among the men, 5.8% were
infected with Hepatitis B virus, while the proportion of female with HBV was 4% lower (2.8%)

The age groups 25-34years and 35-45years had the highest proportion of males and females
with HBV (93%) (Table 3)
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The prevalence of HBV significantly increased with sex(X?=4.39; P<0.05).This indicated a
significant difference in hepatitis B virus infection between male and female of which males
were found to be 2times more likely to contract HBV than female. (RR=2.09, 95%CI (1.03,
4.3) (Table 4) Insignificant increase in Hepatitis B virus infection was also observed in old
adults of the age 25-45, p=0.09.

Table3. Ageand gender distribution of study subjects by HBV infection, North Shoa
Zone, 2011 (n = 760)

Characteristics HBSAQ sero status

Men Women Total

Positive Negative Positive Negative Positive Negative

Age N (%) N@) N@®) N(@) N@®) N(®)
15-24 00)  22(100) 2(23) 85(97.7)  2(18) 107(982)
25-34 7(7.1)  92(929)  6(29) 199(97.1)  13(4.3) 291(95.7)
35-45 1095) 95(905)  5(38) 127(962) 15(6.3) 222(93.7)
>45 00)  66(100) 00)  44(100) 00)  110(100)

Total 17(58) 275(942) 13(28) 455(97.2)  30(3.9) 730(96.1)

Other socio-demographic variables including marital status, place of residence and source of
income were not found to be significantly associated with prevalence of Hepatitis B virus at
P< 0.05. (Table 4) Thereis also no statistically significant association between prevalence of
Hepatitis B virus and variables related to previous clinical history of individuals (previous TB
treatment, history of liver disease and previous opportunistic).Even though increased
prevalence of HBV was observed in individuas who did not develop any opportunistic, it was
not statistically significant. (P=0.53)

The immunoassay result of the HBsAg in the two study groups revealed that the prevalence in
ART individualsis twice that of the pre-ART ones, 5.3% and 2.6%, respectively.
Thisincrement with initiation of ART implied that Pre-ART individuals are less likely to have
a positive HBsA(Q test result, but the current sample is not enough to describe it statistically.
(P=0.06, RR=0.50, 95%CI (0.24, 1.05) (Table5)
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Table4.Bivariate analysis of distributions of HBSAg ser o prevalence by socio demographic
characteristics,North Shoa zone,2011

Characteristics HBsAg sero status  X° P RR(95%CIl)
Positive Negative
Sex
Male 17 275 439 0036 2.096 (1.03,4.3
Female 13 455
Age(years)

15-24 2 107

>=25 28 623 205 022
Marital Status

Married 10 338 195 0.16

Single 20 392

Place of Residence

Urban 25 580 0.27 0.65

Rural 5 150

Sour ce of income

Secure 17 440 016 0.69

Unsecure 13 290

Habit of alcohol drinking
Yes 1 96 249 0.08
No 29 634

Tableb. Distribution of HBsSAQ sero status by ART status, North Shoa Zone, 2011
(n=760)
HBV Sero-status

Positive Negative
ART Status No (%) No (%)  Significance
Pre-ART 10(2.6) 370(97.4) P=0.06
ART Initiated 20(5.3) 360(94.7) RR=0.50(0.24,1.05)

Total 30(3.9) 730(96.1)
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Comparisons of prevalence of HepatitisB Virusamong Pre-ART individuals

Bivariate analysis of socio demographic and clinical variables of pre-ART individuals showed
that, only previous treatment for tuberculosis (p=0.02) and immune recovery (P=0.01) were
found to be significantly associated with HBsAQ sero prevalence (p =0.01) (Table 6)
Accordingly the likelihood of an HBSAg positive test result is 4 times higher in those with a
CD4 cell count <= 200cells'mm? than those with >200cellsmm®. (RR=4.62 (1.33-15.99) other
variables including duration of follow up in chronic care, previous opportunistic and socio
demographic variables did not show any significant associations with the prevalence of
HBsAg
Table6.Bivariate Analysis of distributions of HBSAg seropositivity among Pre-ART
individuals,NorthShoa Zone, 2011

Characteristics HbsAgserostatus X? P RR(95%CI)
Pre-ART individuals

Positive  Negative

Had treatment for TB

Yes 4 42 751 0.02 4.84(1.42,16.51)
No 6 328
Had prev. opportunistic
Yes 5 111 184 0.15*
No 5 259
CD4 cdl count on Pre
ART (N=359)
<=200 6 82 7.00 0.01 4.62(1.33-15.99)
> 200 4 267
ALT/AST level on Pre ART
(N=32)
11-40 1 18 0.078 0.65
>=41 1 12

Comparisons of prevalence of Hepatitis B Virusamong ART individuals

A dgnificant increment in the prevalence of HBSAQ sero-positivity was observed in
males(X?=5.40; P<0.03) Insignificant increment was also observed in individuals a& WHO
stage of | and I, with previous history of liver disease and a CD4 cell count of >200.In other

variables, the prevalence was equal in the different sub groups. (Table 7)
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Table7. Bivariate Analysis of distributions of HBSAg ser opositivity among ART
individuals,NorthShoa Zone, 2011

Characteristics HBsAg sero status  X*> P RR(95%CI)
ART individuals

Positive  Negative

Sex
Male 13 140 540 002 2.75(1.13,6.75)
Female 7 220
Had PreviousLiver disease
Yes 3 25 180 018
No 17 335
Had TB treatment
Yes 4 132 229 013
No 16 228
WHO stage
Stage 1& 2 13 175 203 011
Stage 3&4 7 185
Areyou taking INH
Prophylaxis
Yes 8 69 509 003 2.62(1.11-6.19)
No 12 291
Duartion of Initiated ART
<=6 months 2 34 0.00 0.58
>6months 18 326
CD4 cell count
<=200 6 152 010 047
>200 14 208
ALT/AST level (n=119)
11-40 1 76 018 0.58
> 40 1 41
1% lineregimen initiated
AZT/TDF based 9 184 0.28 0.59

D4t based 11 176
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4.3 Immune recovery differences between HBSAQg postive and negative

individuals

According to the second objective of the current study, the immune recovery difference
between HBV/HIV co infected and HIV mono infected individuals was determined. Figure 6
describes the HBSA g sero status in each of the study groups by mean CD4 cell count changes
calculated. The mean CD4 cell difference is also explained in each group. Though comparison
between pre-ART and ART groups is difficult, with respect to mean CD4 cell recovery, results
within each group were comparable.

HBsAg sero status

B positive

B Negative

Count

ART PreART
ART Status

Figure6. Mean CD4 cell count by HBsSAQ sero statusof HIV infected individuals, North
Shoa Zone, 2011

CD4 cell count differences among Pre-ART individuals
CD4 cell count records were found from 359 individuals. The remaining 21 individuals had no
previous records because of instrument failure or undetectable number of CD4 cells
A CD4 cell count of <=200cells'mm? was positively associated with HBsAg sero positivity.
Individuals co-infected with HBV had experienced delayed recovery of immune cells (CD4
cell count). In those individuals, the likelihood of a delayed recovery, <=200cellsmm?, is 2.55
times higher in those with a positive HBsA(Q test result (RR=2.55, 95% CI: 1.49-4.38)

30



The meanCD4 cell count of HBsAg positive and negative Pre-ART individuals also showed
that the mean CD4 cell count of HBSAQ negative study subjects is higher than that of HBsAg
positive individuals, 384/mm3 and 234/mm3 respectively. (Figure 6)

The result of analysis for statistical significance at p=0.05 of the mean CD4 cell count of the
two groups indicated that there is statistically significant difference in the mean CD4 cell
count when analysed with one way ANOVA (P<0.05). The true population mean was
estimated to be 380112, 95% ClI: 229, 531)

CD4 céll count differencesamong ART individuals

Point estimate of the bivariate analysis of CD4 cell count of ART individuals with prevalence
of HBsAg showed that there is no satistically significant difference in immune recovery (CD4
cell count) between HBsA(Q positive and negative ART individuals. (P>0.05)

The mean CD4 cell count of ART individuals was 249 cellsmm?® ranging from19 to 1068
cellsymm?.Individuals with a positive HBsAg test had relatively a higher mean CD4 cell count
than those with negative HBsA(Q test result , 262 cellsmm?® and 248 cells/mm?® respectively.
(Figure6)

Analysis of the mean CD4 cell count of the two HBSAQ groups for statistical significance
difference showed that there is no statisticaly significant difference in the mean CD4 cell
count of the two individuals.(P>0.05). The true population mean was estimated to be 24948,
95% ClI: 170, 326

4.4. Incidence of hepatotoxicity among ART individuals co infected with HBV
The incidence of Hepatotoxicity among ART initiated individuals was measured using the
levels of ALT/AST which could be recorded from the follow up charts of each study subjects.
As the population of ART individuals whose ALT/AST levels measured were small (n=119),
drug substitution due to toxicity as a possible associate of Hepatitis B infection is aso
analyzed. The small number of records is attributed to malfunctioning of the HUMAN
chemistry analyzer that occurred approximately every week.
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Point estimate of the bivariate analysis of ALT/AST levels of the 119 ART individuals with
prevalence of HBsAg showed that those individuals with a positive HBSA(Q test result were
equally likely to have an ALT/AST level fallen outside the normal range (>40 U/L) as those
with a negative HBsAg test result. (P>0.05)

Analysis of the mean ALT/AST levels of HBSAg postive and negative ART study subjects
was also made. The results were shown in table 8 below. Accordingly the mean ALT/AST
levels of study subjects (n=119) was 39 U/L ranging from 10 U/L to 146 U/L. individuals with
a positive HBsA(g test had dlightly higher mean ALT/AST level than those with a negative
HBsAQ test result , 41.50 U/L and 39.10U/L, respectively. But the difference is not
statistically significant when analysed using one way ANOVA (P=0.87)

Association between HBsAg sero positivity and drug subgtitution was also assessed. It was
found that HBsA g positivity is not associated with drug substitution (P=0.46)

Table8. Descriptive statisticsof ALT/AST levelsof ART individuals, North Shoa Zone,
2011 (n=119)

HBsAg

sero status Observed Mean ALT/AST level (1U/L)
Positive 2 41.5

Negative 117 39.1

Adjusted Analysis of Variables associated with outcome variables;, a Multivariate
Logistic regression Analysis.

Variables associated with HBsAg sero prevalence in the univariate binary logistic regression
analysis were also re-evaluated again separately with HBsAg sero prevalence as a dependent
variable and controlling for the effect of socio-demographic and clinical variables (age, sex,
residence, marital status, educational status, income, previous history, etc.)

The "step up" procedure is used to build the logistic regression model.

Some variables associated with HBSAg sero prevalence; CD4 recovery and level of
hepatotoxicity on the bivariate analysis remained significantly associated on the multivariate
analysis. Associations with p<0.25 were included in the regresson mode (Table 9 through
12)
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Tabled. Crude and adjusted RR’sfor variablesidentified as correlates of prevalence of
HBsAg, North Shoa Zone, 2011 (n=760)

Characteristics

HBsAg sero status

P

Crude
RR(95%Cl)

P Adjusted
RR(95%Cl)

Socio demographic

variables

Positive Negative

Sex
Mae
Female
Ageinterval(year)
15-24
>=25
Marital Status
Married
Single

Habit of alcohol drinking
Yes
No

ART Status
Pre-ART
ART Initiated

17 275
13 455
2 107
28 623
10 338
20 392
1 96
29 634
10 370
20 360

003 2096 (1.03,4.3) 002 251(1.165.41)

0.22

0.16

0.08

0.06

0.50(0.24,1.05)

0.46

0.08

0.14

0.19 0.59(0.26,1.30)
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Tablel0. Crude and adjusted RR’s for variables identified as correlates of prevalence of
HBsAg in specific groups (Pre-ART and ART patients), North Shoa Zone, 2011

Characterigics

HBsAgQ sero status

among patients

P  Crude
RR(95%Cl)

P  Adjusted
RR(95%CI )

Pre-ART individuals

Positive Negative

CDA4 cell count(n=359)
<=200
>200
Marital status
Married
Single
I ncome sour ce
Secure
Unsecure
Had treatment for TB

Yes
No
ART patients
Sex
Mae
Female

Had TB treatment

Yes
No
Previous Liver disease
Yes
No
WHO stage
Stagel/2
Stage3/4
Areyou taking INH
Prophylaxis
Yes
No

13

16

17

13

8
12

82
267

187
183

223
147

42

328

140

220

132
228

25
335

175

185

69
291

0.01* 4.60(1.33,16.01)

0.19

0.16*

0.02 4.84(1.42,16.51)

002 2.75(1.12,6.75)

0.13

0.17*

0.15

003 2.62(1.11-6.19)

0.04 3.98(1.02,15.48)

0.33

0.14

0.04 4.13(1.02,16.71)

001 3.65(1.36,9.76)
0.15
0.03

4.67(1.13,19.38)

0.17

0.14 2.09(0.77,5.69)

*the P-valueisfishers exact test
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Tablell.Multivariate logistic regresson analysis of Variables associated with immune
recovery (CD4cell count) in Pre-ART and ART individuals, North Shoa Zone, 2011

CD4 count among P Crude P Adjusted
Characteristics RR(95%CI) RR(95%CI)
<=200 >200
Pre-ART patients celgmm®  cdls/mm?®
HBSA(Q sero-status
Positive 82 0.00 255(1.494.38) 0.02 5.97(1.32,27.04)
Negative 267
Sex
Male 39 93 0.09 0.36
Female 49 178
Age
15-25 11 84
>25 77 188 0.00 2.52(1.40,4.52) 002 2.47(1.14,5.36)
Residence
Urban 61 226
Rural 27 45 0.00 1.76(1.22,2.56) 0.00 2.58(1.41,4.73)
Had prev. opportunistic
Yes 43 63 0.00 2.28(1.60,3.24) 0.00 2.81(1.64,/4.81)
No 45 208
Areyou taking INH Prophylaxis
Yes 1 45 0.00 0.23(0.07,0.69) 0.01  0.20(0.06,0.71)
No 85 226
ART individuals
HBSsA(Q Sero-status
Positive 6 151 0.24 0.19
Negative 14 209
Sex
Male 71 82 0.13 0.97
Female 86 141
Age
15-24 8 19
>=25 150 203 0.19 0.04  3.03(1.07,8.56)
Residence
Urban 118 187 0.02 0.72(0.56,0.94) 0.70
Rural 40 35
Duration on ART
<=2years 103 7
>2 years 54 146 0.00  0.48(0.39,0.60) 0.00 0.32(0.19,0.54)
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Baseline CD4
<50
>=50
First lineregimen started
TDF /AZT based
D4t based
Are you takeing Cotrimoxazole
Yes
No
Isthere substitution in the 1%
lineregimen
Yes
No

45
112

93
65

150

13
145

18
205

100
122

158

39
183

0.00 0.47(0.38,0.58)
000 1.38(1.08,1.77)
000 4.38(2.258.51)
000 0.57(0.350.92)

0.00  0.14(0.07,0.29)
0.10

000 6.51(2.73,15.55)
002 0.41(0.19,0.88)

Tablel2. Multivariate logistic regression analysis of Variables associated with level of
hepatotoxicity ART individuals, North Shoa Zone, 2011 (n=119)

Characteristics ALT/AST levelsof ART P Crude P Adjusted RR(95%CI)
patients RR(95%CI)
<=40 >40
IU/L IU/L
HBSA(Q sero-status
Positive 1 1 0.58* 0.74
Negative 76 41
CD4 cdl count
<=200 26 10 022 1.18(0.92,1.54) 0.09
>200 51 32
Initiated first line
regimen
TDF/AZT based 45 20 0.24 0.28
D4t based 32 22
TB treatment
Yes 19 20 0.01 0.67(0.47,095) 0.04 0.40(0.16,0.95)
No 58 22
INH prophylaxis
Yes 21 2 0.00 156(1.27,1.93) 0.02 5.88(1.25,27.64)
No 56 40

36



5. Discussion

In this study, the prevalence of HBV, immune recovery difference and incidence of
hepatotoxicity among HIV infected adults was determined. The study comprised of two
groups, namely adults on Pre-ART follow up and those on ART.

The majority of the study participants were females (61.6 %).The male to female ratio was
0.60:1. This difference in part indicated that more females were seeking care and treatment
services than does the men. Thisis may be the very reason that females visit health institutions
for maternal services like family planning, antenatal care and delivery. These occasions will
help them to have a voluntary counseling and testing and ultimately enrollment in the care and
treatment service. Other researchers also described similar outcomes. In a study conducted in
Addis Ababa to assess use of VCT service, reported those out of the total users 61% were
females (Dawit, 2006; Techalew et al, 2008)

Of the participants who stated their monthly income, approximately two third reported a
monthly income <500Birr.Whether this reflect a difference in the care and treatment seeking
behavior differences between people with low income and those with high income group or it
is the reflection of the economic status of the general population is undisclosed. A baseline
assessment for mobile VCT conducted by USAID reported that the risk level for HIV/AIDS
and the ultimate care and treatment seeking behaviour for the service in DebreBerhan town is
the result of poverty (especially among women) (USAID, 2007) In addition according to the
observations of data collectors, people with low income welcomed care and treatment service
S expecting extra financial aid once established to attract HIV infected individuals to the

service.

More than half of the study participants (56%) reported that they don't know how they
contract HIV. These showed that discloser of their sero-status, which greatly enhance the

prevention and control measures for the HIV pandemic, is still waiting its age.

Half of the participants developed opportunistic which is inevitable as their CD4cells count
varied gradually in the course of time. Pulmonary Tuberculosis is the most common
opportunistic study participants developed (23.9 %).This is consistent with previous studies
and government reports which stated prevalence of TB-HIV co-infection. The ministry of
health of Ethiopia reported 20-50% co infection prevalence in Ethiopia (MOH, 2008)

The clinical characteristics of HIV infected Pre ART study participants showed that 46.6% of

individuals had an average CD4 count >= 350 cellgmm’after 12 months of chronic care
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follow up. As aresult a significant number of individuals don’'t require initiation of treatment

for some months to come.

Among the second group of the study participants who were on ART, haf of them were on
ART for more than 2 years. According to the WHO, it was an adequate period of follow up for
determining any associations related with ARV treatments and to evaluate immune recovery.
WHO recommended that the first sx months on ART are critical during which clinical and
immunological improvement are expected and should manifest. (WHO, 2006)

In this study 38% of the individuals started ART at CD4 cell counts below 100cells'mm? of
which 18% started below acritical level of 50cells'fmma3. It is described that starting ART at a
CD4 cell count less than 50cellmm3 impairs effectiveness of treatment and resulted poor
immune recovery and in most cases results in treatment failure and death (WHO, 2006;
Mascolini, 2010)

WHO recommends that to experience the benefit of ARV regimens as well as to assess any
associations related to treatment, patients has to adhere to the specific drug for more than 95%
of the times (WHO, 2006) In this study 95.5% of individuals had a good adherence level

which resulted in the greater number of individuals to be actively working.

The immune recovery of each individual was measured by recording the average number of
CD4 cells over the respective period of follow up. This measurement was in line with the
WHO recommendation which stated that serial measurements should be used to evaluate
immune recovery as absolute CD4 cell counts fluctuate greatly between individuals (WHO,
2006) accordingly, the immune recovery pattern showed that study participants on ART had a
mean CD4cel|l count of 284cellsmm®. The mean CD4 cell count for Pre-ART is greater than
the ART groups, 380cellsmm®

The first objective of the current study is exploring the prevalence of HBV/HIV co-infection
in the two study groups. Accordingly, the results showed that the cumulative prevalence of
HBV in HIV infected adults was 3.9% (95% Cl: 2.7-5.7%)This implied that 3.9% of HIV
infected adults have persistence of HBs-antigen with or without replicative hepatitis B which
should be defined by the presence of HBV DNA. Although direct comparison is difficult
because of methodological differences, the prevaence we reported appears to be similar to a
previous reports of HBV infection rate in Addis Ababa (3.9% HBsAg)(Techalew et al, 2008)
the slight increment was attributed to the small number of ART initiated participants involved

in the above research (n=103) It is also consistent with the rate reported in women attending

38



clinics in Addis Ababa (5% HBsAg,) (Duncan et al, 1995) and pregnant women in Jimma
(south west part of Ethiopia) (3.7% HBsSAQ) (Awole and GebreSelassie, 2005).In the other
way, this prevalence was different from the prevalence in the genera population. A cross
sectional household based study done in Addis Ababa reported a prevalence of 6.2% in the
general population (Abebe et al, 2003). The higher occurrence of occult HBV infection
(presence of HBV DNA in the absence of HBsAQ) in HIV-positive people may attribute to the
lower rate of HBsAg in HIV infected population. (Burnett et a, 2005)In addition in the above
study 38% of the prevalence is attributed to the age group less than 15 years old who were
excluded in the current study.

The prevalence is significantly different between males and females where male are 2.5 times
more likely to be exposed to HBV infection than females. (P<0.03 Adjusted RR: 2.21 (1.16,
5.41). The result is similar with a study done in the United States and in Addis Ababa which
reported a 6 times and a 1.5 times extra risk in males, respectively (Kennard, 2006; Techalew
et al, 2008) Mark Mascolini also reported higher risk of male gender for HBV infection at the
17th Conference on Retroviruses and Opportunistic Infections in 2010 (P=0.046) (Mascolini,
2010). Although the reason for these is unclear it may be in part due to maes involvement in
extra field work and so increased exposure for the different routes of HBV transmission or
there may be genetic explanation that invited further exploration. Of course, there may be
differences in risk behaviour by gender in the early years of life. (Abebe et al, 2003 and
Techalew et a, 2008)

Moreover, the rate of HBSAQ sero -positivity increased with age, higher in the age group 25-
34(4.3%) and 35-45(6.3%) higher than the cumulative prevalence. A similar research from
nei ghbouring country, Kenya also reported older age a significant associate of HIV/HBV co
infection. P <0.05 (Nelson, 2008) this may be due to the increased risk of exposure to HBV
infection with time. In addition infection in early age may reactivate at later age due to
immunesuppression in HIV/AIDS or immunosuppressive drugs resulting in detectable

Hepatitis B surface antigens. (Mauss, 2009)

In the current study the prevalence of HBsSAg sero prevalence was also compared between
ART initiated and Pre-ART HIV infected people. Accordingly the prevalence of HBSAgQ is
5.3% and 2.6%, respectively. The prevaence found among ART initiated individuas is
comparable with the prevalence in the general population. Similar result was reported from a
study done in Thailand, where a chronic HBV prevaence of 8.7% was reported among

patients receiving ART consistent with the population prevalence of Thailand (5-10%)
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(Hoffmann and Thio, 2007) The prevaence we reported was higher among ART initiated
group than Pre-ART ones. Whether or not the difference is significant was also determined. In
the crude estimate, HBSAQ positivity rate was lower in PreeART HIV infected people as
compared to those on ART though the current sample was small to prove it Satistically.
Accordingly the risk of developing a positive HBsA(Q test result was 50% lower in pre-ART
groups. When adjusted for socio-demographic and clinical variable (sex, age, marital status,
history of previous TB and other opportunistic infection), the risk remained similar but the
significance declined (Adjusted P=0.19) this in turn implies that if the sample size could be
increased, the significance will be uncovered. The current result contrasted with the higher rate
of HBsSAg positivity in Pre-ART groups instead of ART initiated groups reported in a study
done in similar populations in Addis Ababa(4.5% in Pre ART patients and 2.9% in ART
initiated individuals) (Techalew et a, 2008). The difference could be attributed to the small
sample size used in the previous study as well as involvement of patients who were on ART
for short period of time. (N=305 versus N=760) It was also different from the expectations and
reported results from other studies. The presence of lamivudine as part of the combination
therapy in HAART was expected to halt the multiplication of HBV. (Mauss et a, 2009;
Techalew et al, 2008; WHO, 2006)

Though it is difficult to explain the higher rate of HBsSAg positivity among ART initiated
individuals, it may be explained by the fact that a nucleosde anti HBV drug like lamivudine,
requires along term treatment to achieve HBsAg clearance or seroconversion to anti-HBsAgQ.
After short term treatment clearance could be achieved only in <5% of patients. (Mauss et d,
2009) So if complete suppression was not achieved during treatment, rather quick resistance
commences. It is reported that within the first year of treatment, 20% patients on lamivudine
may develop mutation resulting in loss of activity on HBV. (Chang et a, 2005) In addition
HIV could also reduce efficacy of anti-HBV therapy, including the risk of lamuvidine
resistance and decreased response to Interferon a (Peters, 2007).In the current study, since the
mean duration of ART follow up was 28months (more than 2 years) it was possible to explain
emergence of mutant strains. But emergence of resistant mutation should be decided after a
detectable HBV viral load measured as HBV DNA copies in serum or plasma. In addition the
HBV genome is trandated in overlapping ORFs, which limits the number of mutations that
can be tolerated. As a result most mutant strains are produced in times of treatment or HBV
vaccination to confer resistance. Another study also reported the incidence of HBV resistance
in patients treated with lamivudine after two years as about 50% in HIV/HBV co-infected
patients. (Benhamou et al, 1999; Puoti et a, 2002)In contrast the increased prevalence could

40



by the result of HBeAg sero conversion to anti-HBeAg and the subsequent suppression of
HBV replication by anti-retroviral like Lamivudine. In these patients HBSAg remains
detectable and transaminases are within normal range. (Mauss et a, 2009) For this reason the
levels of HBV DNA and HBeAg should be determined to determine the actual cause.

A relevant but unexpected consequence in particular of lamivudine resistance is the induction
of conformational changes in the HBs-antigen due to an overlapping reading frame in the
genetic sequence of the HBV polymerase and the HBs-antigen. This in turn may induce
replication of HBV and so increased prevalence of HBsAg in lamivudine treated patients.

The low prevalence in pre-ART individuals may also be due to presence of occult HBV
infection in which simultaneous infection with HIV reduces immune control of previous HBV
infection and as a result inactive HBV reactivate and the HBV DNA starts to replicate without
presence of detectable HBsAg (Soriano, 2005)

In ART individuals previous liver disease was found to be a strong predictor of HBSAgQ
positivity (Adjusted RR, 4.67; 95%CI 1.13,19.38) followed by male sex (Adjusted RR, 3.65;
95%CI 1.36,9.76) The possible explanation for increase risk associated with previous liver
disease is that people with previous liver disease are expected to be chronic carriers of HBV
and less effective immune recovery induced by ART initiation reactivate HBV and result in
increased replication and risk to end stage liver disease, liver cirrhosis and hepatocellular
carcinoma. (Mauss et al, 2009)

In this study, relation between CD4 cell count and HBSA Qg sero positivity was also assessed in
the two specific study groups. Consequently in Pre-ART individuds, statistically significant
associations were sought between CD4 cell count and HBsSAQ sero positivity. In those groups,
lower rate of CD4 cell recovery was recorded in HBsAg positive individuals (Adjusted P=0.04)
In those individuas, poor CD4 recovery was a strong predictor of HbsAg positivity (Adjusted
RR: 3.98; 95%CI: 1.02, 15.48) other studies also reported similar results. Doctor Peter Marion
reported in the international AIDS society conference that HBV infection independently
reduce CD4 cell recovery (Peters, 2007; Thio et a, 2002) In contrast two longitudinal studies
from Britain did not show any impact of HBV co-infection on CD4 depletion, progression to
full-blown AIDS, or AIDS induced mortality but these studies suffer from small sample size
and lack of baseline CD4 cdll count (Puoti et a, 2002)

In ART initiated individuals though a slight increase in mean CD4 cell count was observed in

HBsAQ sero positive individuals, the difference was not statistically significant(P=0.19)The
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result is smilar with other studies. In the study of Chang and colleagues, HBV was found to
have no effect on CD4 cell loss(Chang et al, 2005)

In Thailand a cohort study showed that CD4 lymphocyte increases were similar regardless of
hepatitis B status. In Nigeria also found that absolute CD4 cell rise was similar between
HBsA(g positive and negative individuals who are started HAART (Hoffmann and Thio, 2007;
Crane et al, 2010; Puoti et a, 2002; Thio et al, 2002) The repression of HBV effect on CD4
recovery after initiation of ART could be the result of treatment in boosting immunity and

consequently overrun the HBV suppressive action.

Other clinical variables including long duration of follow up on ART, type of first line
regimen initiated, and regimen substitution in the first line regimen were not found to be
significant associates of HBsAg positivity. P>0.05 but we have said that long duration in ART
indirectly contribute to drug resistance. Similarly type of first line regimen lacks association
in contrary to the expected effect of Lamivudine on HBV clearance which strengthens our
argument of development of drug resistant mutants in our study groups. In addition we have
found that though only 25(6%) of the total 380 ART initiated study groups were taking TDF-
3TC combined regimen, they accounted for 10% of HBsSAg postive individuals, high
proportion than any other regimen. As we recalled otherwise this falsify the recommendation
of combination therapy containing tenofovir and lamivudine as part of combination
antiretroviral treatment as it is superior in terms of HBV DNA suppression than was tenofovir
or lamivudine administered alone (Levy and Robert, 2006; Hoffmann and Thio, 2007; Nunez
et a, 2001; Soriano, 2010).

According to the second objective of the study, factors associated Immune recovery (mean
number of CD4 cells), were assessed. Accordingly positive HBsSAg test, older age, previous
opportunistic and living in rural were found to be independent risk factors for low CD4
recovery in Pre-ART individuals. P < 0.05.Instead Isoniazide preventive therapy was found to
boost CD4 cells. The association of HBsAg with CD4 cell recovery was already discussed
above. HbsAg positivity was a strong predictor of CD4 repression.HBV could affect CD4
recovery either directly or by increasing HIV replication (Peters, 2007) The consequence of
older age could be explained as decrement of memory T-cells and lower naive CD4 cell
production in the course of time (Wilkin, 2010)

In ART initiated group, taking Cotrimoxazole, duration on ART for less than 2 years and a
very low baseline CD4 count(<50) were independent risk factors for poor CD4 recovery.
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Accordingly a unit increase in baseline CD4 cell count will result in a 0.56 increase in each
CD4 cell count after initiation of ART (Correlation coefficient, r=0.56, P<0.00)

No association was seen between the specific antiretrovirals used and immune recovery.
P=0.10.0Other studies reported similar findings (Wilkin, 2010; Mascolini, 2010) Studies also
showed that in the presence of Hepatitis B virus infection, changes in CD4 cell count will not
be affected. (Thio et a, 2002; Puoti et al, 2002)

Incidence of Hepatotoxicity, measured by the serum levels of ALT and AST, is also assessed
among ART initiated participants. The result showed that incidence of hepatotoxicity is not
different between HBsSAQ positive and negative ART initiated individuas (P=0.74) even
though the mean levels of ALT/AST is dlightly higher in HBsAg positive individuals (42U/L
versus 39U/L).Normal value of ALT/AST is 11-40U/L. This may also attributed to the small
proportion of HBV induced liver toxicity that occur in individuals at ART (5-15%) (Puoti et al,
2002) Other studies also reported that HIV/HBV co infection brought no change or reduced
levels of ALT (Colin et al, 1999) In contrast a study done by Judy Chang and colleagues
reported that individuals co infection with HBV are in increased risk of worsening liver
function following antiviral therapy and of more rapid HBV disease progression (Chang et al,
2005) This difference could be ascribed to the small number of individuals with a recorded

levels of ALT/AST and the absence of clinica diagnosis of liver including liver histology .

In the current study, we tried to explore the type and phases of HBV infection in the HBSAg
positive sudy participants. Clinicaly, concentrations of Alanine and Aspartate
Aminotransferase levels (ALT and AST) may rise to 1000-2000 IU/L in acute phase. Most
patients with chronic hepatitis B are clinically asymptomatic though dependant on the specific
phase of chronic state. Some may have nonspecific symptoms such as fatigue. In most
instances, significant clinica symptoms will develop only if there is active replication of HBV
DNA revealed by level of HBV DNA greater than 100,000copies/ml recorded for six months
and liver disease progresses to decompensated cirrhosis revealed by liver histology.In
advanced liver disease there may be stigmata of chronic liver disease. In patients with
decompensated cirrhosis jaundice, ascites, peripheral edema, and encephalopathy may be
present. Laboratory testing shows mild to moderate elevation in serum AST and ALT in most
patients (Mauss et al, 2009) According to the above clinical definition in the current study the
mean ALT/AST levels was appreciably low or normal and 93% of HBsAg positive individuals

were actively working and no clinical diagnosis of liver related disease.
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Hence these HBSAg positive individuals may be in the chronic Hepatitis stage. The phase of
chronic Hepatitis should however be identified by assessing the level of HBV DNA which is
the ideal diagnosis to determine active replication. HBeAg detection could also aid in
determining the chronic phase in these patients though it is unreliable viral load indicator and
up to 30% of long term infected individuals are HBeAg negative but high HBV DNA
replication (Mauss et a, 2009) After determining HBV DNA, if HBV DNA is low or
undetectable and norma ALT levels, one can describe these HBSAg postive subjects as

inactive HBsAg carriers.

The recommendation of WHO gppealing early diagnosis of chronic hepatitis B by HBS
antigen (HBsAQ) screening in high-risk groups as a crucial step in the management of HBV
infection pays a great deal of value for our research. Afterwards other serological markers
could be used to determine success of treatment hence anti-HBs test will help to show HBsAg
clearance which is the ultimate goa of treatment, and HBeAg to anti-HBeAg sero conversion
test, though unreliable due to sero-reversion, to indicate viral load and low infectivity of

carriers, respectively.

In addition we argued that this magnitude of HBSAg we reported explained the overall
prevalence of chronic HBV infection in HIV co infected individuals as HBSAg clearance is
difficult to achieve whether the virusis replicating or at its inactive state. In addition HBV has
a nuclear accumulated episomal covalently closed circular DNA (cccDNA) in all infected
individuals in hepatocytes. This extrachromosoma DNA induces reactivation of HBV
infection whenever immunosupression occurred and makes complete clearance or sero
conversion of HBsAg inconceivable. (Rehermann et a, 1996; Mauss et d, 2009)

In generdly in Pre-ART individuals, after adjustment for socio-demographic and clinical
history variables, poor CD4 cell recovery and previous TB treatment were independent
correlates of HBSAQ sero prevalence at P<0.05. Correspondingly male sex and previous liver
disease were independent predictors of HBsAQ positivity in ART initiated individuals.

In turn HBV infection, age, residence and previous opportunistic were identified as risk
factors for delayed CD4 cell recovery observed in HIV infected Pre-ART individuals.
Similarly people early age, high basdine CD4 cell count, long duration on ART were
protective variables for delayed immune recovery during ART. In contrast cotrimoxazole
treatment was found an independent risk factor for poor CD4 cell recovery after a period of
ART treatment. Furthermore according to the current study incidence of hepatotoxicity for
prescribed ARV drugs was not affected by Hepatitis B infection.
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6. Limitation and strength of the study
Strength of the study

v Hepatitis B surface antigen is detected using antigen detecting tests including
microparticle enzyme immunoassay.

v The study is done relatively in large sample size than previous studies done in the
country.

v" In our study we have utilized a combination of methodologies, which has helped us to
cover wider concepts related to ARV's adherence and complement our findings in each
method by the other.

v In addition inclusion of severa variables related to the outcome variables enables us to

present resultsin adjusted regression.

Limitation of the study

v' HBV co infection was determined based on HBsAg positivity which leads to
inclusion of active infections, chronic infections and carriers.

v' Levels HBV DNA which is an important marker of active replication and
occurrence of resistance mutation was not determined.

v' Other tests of HBV infection including tests of markers like HBeAg, anti-HBCcAGg,

and anti-HBsA g was not done
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7. Conclusion

The current study showed increased prevalence of HBsAg among ART initiated than Pre-ART
individuals. HBsAQ sero positivity did not affect immune recovery after HAART for more
than 2 years of treatment

Cotrimoxazole treatment, duration on ART for less than 2 years and a very low baseline CD4

count (<50) were independent risk factors for poor CD4 cell recovery.

Before starting ART, HIV/HBV co infected individuals were at increased risk of sharp drop in
their CD4 cells forcing them to ART initiation quickly. Those individuals were aso at greater
risk of reactivating HBV infection if their CD4 dropped below 200cells'mm?

All first line regimens were found to have similar actions in boosting CD4 cells after ART
initiation but none of them were found to decrease the risk of clearing hepatitis B surface

antigen from the blood.

Greater prevalence of hepatitis B surface antigen was seen in individuals taking TDF-3TC
based combination regimens.

We presented a possible emergence of drug resistance Hepatitis B mutant strains. But the
needs to be proven by anti-viral resistance test by genotyping.

Incidence of hepatotoxicity was not affected by HBV infection in ART initiated individuals

According to the current findings, development of viral resistance to polymerase inhibitors
like Lamuvidine and tenovofir may result in rapid replication of HBV and rapid development
of end stage liver disease in ART initiated HIV/HBV co infected individuas. So unless
otherwise alternative treatments options are designed, continuation of lamivudine leads to

development of compensatory mutations that could potentially limit future treatment options.
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8. Recommendations

According to the findings of the study the following recommendation is forwarded

v' As patients at the chronic inactive Hepatitis B carrier state are the first candidates for
treatment, especially in situations when there is a significant level of HBV replication,
further testes including HBV DNA isolation and determination of viral load should be
done to decide on whether to start treatment or to select the treatment of choice. But
inactive chronic HBsA(g carriers, characterised by negative HBeAg status (anti- HBeAg-
positivity), low HBV DNA levels (<10,000 copies'mL) together with norma serum

aminotransferase levels and normal liver histology can be excluded from antiviral therapy.

v" As recommended by the WHO patients who are eigible to start treatment(HBV
DNA >2000 IU/ml and a positive liver fibrosis and elevated ALT level) should be treated
with a combination therapy containing Tenofovir (TDF) and Lamivudine (3TC) whether
or not the individual is ART naive or previously treated with Lamivudine containing

ARV but with close follow ups

v Those patients with an HBV DNA <2000 IU/ml and no relevant liver fibrosis no specific
antiretroviral regimen is recommended .Though the activity of the HBV infection in these
patients is minimal, it should be assessed at least every six months as part of routine
monitoring of the HIV infection including an ultrasound and HBsAg and ALT and AST
levels due to the dightly increased risk of hepatocellular carcinoma.

v’ Effectiveness of treatment for HBV/HIV co- infection should be evaluated by the absence
of HBsAg from serum or presence of anti-HBsSAg antibodies which shows immune

control of infection

v Further studies should be conducted in different population groups in the form of long-
term follow up analyses to determine the different factors associated with HIV/HBV co-

infection

v All laboratory and other professionals working in HIV care and treatment services should

be screened and HBSAQ negative ones get vaccinated.
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10. Annexes

Annex |. Q uestionnaire

Unique ART Number
QUESTIONNAIRE

The following questionnaire consists of different questions related to the study with 3 parts.
The Questions will be filled from Patient interview, Pre-ART/ART register, Intake and

follow up forms and laboratory records

2V a@meP ALY TG 09045 OHALE TOEPTT 13 hed SHAITLEPE +AFLPTT NaomeP: b ACA:?
nPLav h ACE U0 ThP0AS DA CCPT 10

@8 PGk TAFLNT PPPGMGD Ph T HRAN (L ARLA NCTTT b ARA. NLIFFO NAVFD- 04 T
ALO. &Yt (7LO0%S AAEPS APT AL 10<PHY TG PT AATIP 0hT 040 (. AeLh N7
017t Gglae LANVFDT APT OGN ave 091 hav(h? a7 apndde -

ATt @A hACAP PP TF@: TR avll “LaTeRrE ¢t 10 0TSk @O P9I
@ PTLATC 004 AT hQO. LYLT avm 1L TCPT (PP ACAPT PTLIAK POW° heTT PP
ARGCIP:LACOPT TT71H° (TG E @Mt ARI® LUt (9775 D9° U-3F ARINKI®

eTAF4.M- 4.CM

PPAT e /PMS NLLD- AP ? aomeP ¢TC
PART ONE:-PATIENT INTERVIEW

S. No Variables Answer code |Skip
001 Sex Male 1
female 2
002 Age A [ Year
003 Educational status Not read and write 1
Read & write only 2
Gradelevel L
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004 Marita status Single

Married

Divorced

Widowed

Separated

005 Place of Residence Urban

Rura

006 Do you possess the following properties Radio

TV

Tdephone

Ca

Refrigerator

Electricity

An dectric ‘Mitad’

007 Main source of income Agriculture

Trade

Salary

Others(specify)

008 |What isthe average amount of monthly income

of thefamily (in Birr or kind)

009 Occupation (What do you work)

010 Mode of HIV transmission Heterosexual

(How does HIV transmitted to you)
IDU(Intravenus drug
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use)

Unknown 3
011 |How many yearsisit after you know your HIV S /Y ear
status
012 Do you have a habit of Alcohal drink Yes 1 |If No go to
014
No 2
013 If Yes, How often? Onceaday 1
More than 2per week 2
Every week 3
Twicein amonth 4
014 Have you ever taketreatmentsfor TB Yes 1 | No go to
016
No 2
015 Areyou taking drugs for TB now Yes 1
No 2
016 |Do you havea history of Liver disease (History Yes 1
of jaundice/ecteric sclera)
No 2
017 Do you had Previous opportunistic Yes 1
infections(Exampl e:-
. No 2
tubercl osis,Diarrhea,Herpes zoster)
018 Patient Adherence by self report Yes
Previous Day
No
Yes
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Past 3 days No
Yes
Past 7 Days No
019 Do you Take additional medicines with Yes 1
HAART
No 2
020 | If yes, which drugs are you taking or for what
disease
021 Do you take Suboptimal Anti retrovira Yes 1
treatment including PMTCT previousto N 5
0
HAART
022 ART status Pre- ART 1
ART initiated 2
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To the data collector:- The following questions should be filled from

ART/Pre-ART Registers, Intake and follow up forms

ATZF ANA-NHY P70 PAT TEEPT ¢ HNt hhhCh/hPLo KACT:I hPNAS
hh++d €C P 1 o-

PART TWO:- EOR PRE-ART PATIENTS(A&CT 42EC hitd AL AA A0

P TH™ )
S.No | Variables Answer code | Skip
101 | Duration of enrolment in chronic HIV care Lo, /Months
102 | Mean CD4 count for thewhole Pre-ART | / per ul
visits
103 | Mean ALT and AST level for the whole Pre- T / per pl
ART visits
104 | Isthe patient taking Cotrimoxazole Yes 1
No 2
105 | Isthepatient taking INH Yes 1
No 2
106 | Other hepatitis infection(Hepatitis C,D,A E)
PART THREE:- EOR ART PATIENTS (hACt Afavl A@ 719°A)
201 | ART dtart date
202 | WHO Stage of the patient
203 | Isthe patient taking Cotrimoxazole Yes 1
No 2
204 | Isthe patient taking INH Yes 1
No 2
205 | Basdine CD4 count | / per ul
206 | Duration of Initiated ART T /months
207 | Functional status On bed 1
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Walking with help

Working
208 | Mean CD4 count for thewhole ART duration T / per pl
209 | Mean ALT and AST level for the whole ART T /per pl
duration

210 | Adherencelevel Good

Fair

Poor
211 | Other hepatitisinfection (Hepatitis C,D,A,E)
212 | HAART therapy 1% line Regimen

2" line Regimen If
goto
217

213 | 1% line Regimen(write the codes)
214 | Isthereany substitution to thefirst line regimen Yes

No
215 | If yes,

a. which regimenis substituted for (writethe
codes)
b. what is thereason for substitution
216 | 2"line Regimen (write the codes)
217 | Isthereany substitution to the second line Yes
regimen No

218 | If yes,

a. which regimenis substituted for (writethe

codes)

b. what isthereason for substitution

58




Annex |1 Venousblood collection procedure
1. Introduce yourself and identify the patient

2. Explain the procedure to the patient

3. Wash hands and wear gloves

4. Prepare materias (syringes, needles, test tubes etc.)
5. Prepare the patient and apply tourniquet

6. Disinfect the draw site

7. Collect 5ml of blood with either vacutainer tubes or syringe and needle.
8. Exit the pain, apply pressure and check the patient.
11. Discard the needle in safety box

12. Label the specimen

13. Allow the specimen for 30minutes (to facilitate clotting) and centrifuge with medium

speed for S5minutes
14. Separate serum from the blood by Pasteur pipette

15. Perform lab. Test according to the manufacturers manual and store the remaining serum at

-20 °c.
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Annex |11 Principle of the test
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Abbott

AXSY M*®

s ¥ 5 LB E [\ |
BIOLOGICAL PRINCIPLES OF ABBOTT, AXSYM HBV CONFIRMATORY TEST

AXSYM HBsAg (V2) is based on the Microparticle Enzyme Immunoassay (MEIA)
technology. Sample and all AXSYM HBsAg (V2) reagents required for one test are pipette by
the Sampling Probe into various wells of a reaction vessel (RV) in the Sampling Center. The
RV is immediately transferred into the Processing Center. Further pipetting is done in the
Processing Center by the Processing Probe.

The reactions occur in the following sequence:

» Sample, Anti-HBs Coated Microparticles and Biotinylated Anti-HBs are combined in
one RV well.

» When HBSAg is present in the sample, it binds to the Anti-HBs Coated Microparticles
and Biotinylated Anti-HBs, forming an antibody-antigenantibody complex in the
reaction mixture.

* A portion of the reaction mixture is transferred to the matrix cell. The
microparticles bind irreversibly to the glass fiber matrix.

» The Anti-Biotin:Alkaline Phosphatase Conjugate is dispensed onto the matrix cell and
binds with any microparticle-bound antibody-antigen antibody complex.

* The matrix cell is washed to remove materials not bound to the microparticles.

» The substrate, 4-Methylumbelliferyl Phosphate, is added. The alkaline phosphatise
labeled conjugate catalyzes the remova of a phosphate group from the substrate,
yielding the fluorescent product, 4-Methylumbelliferone. This fluorescent product is
measured by the MEIA optical assembly.

The presence or absence of HBsSAg in the sample is determined by comparing the rate of
formation of fluorescent product to a cut off rate determined from a previous AXSYM HBSAgQ
(V2) Index Cdlibration. If the rate of formation of fluorescent product in the test sample is

greater than or equal to the cut off rate, the sample is considered reactive for HBSAQ.
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INTERPRETATION OF RESULTS
The Cutoff rate is determined by multiplying the Index Calibrator mean rate by 2.
Cutoff Rate (CO) = Index Calibrator mean ratex 2
S/IN
The AXSYM HBsA(g (V2) assay calculates aresult based on the ratio of the sample rate to the
stored Index Calibrator mean rate for each sample and control.
Sample Rate

SIN =
Index Calibrator M ean Rate

S/ICO
The AXSYM HBsAg (V2) assay also calculates a result based on the ratio of the sample rate
to the Cut off rate (CO) for each sample and control.

Sample Rate
SICO =

Cut off Rate (CO)
» Samples with SN less than 2.00 are negative by the AXSYM HBsAg (V2) assay and need
not be tested further.
» Samples with S/N values greater than or equal to 2.00 are considered reactive.
» Samples with S/CO values less than 1.00 are negative by the AXSYM HBsAQ (V2) assay
and need not be tested further.
» Samples with S/CO values greater than or equal to 1.00 are considered reactive.
» All samples that are reactive on initial testing should be retested in duplicate using the
AXSYM HBsAg (V2) assay. If neither of the retests is reactive, the sample must be
considered negative for HBsSAg. If the sample is reactive in either of the repeated replicates,
the sample must be considered repeatedly reactive.
* Repeatedly reactive samples should be tested by a neutralizing confirmatory test, such as the
AXSYM HBsAg Confirmatory assay.Samples which are confirmed by neutralization with

human anti-HBs must be considered positive for HBSAQ.
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Annex |V Laboratory data collection format

Unique
. ALT AST
ART CD4™** Remark
HBsAQ* level level
Number count

*HBsAg isHepatitis B virus Surface Antigen determined by the INSTANTHBSAQ test kit

** Current or last recorded Cd," count
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Annex V:Amharic version of information sheet,consent form and
guestionnaire

A TGk 0B RS PHATE &P aomPbP P

KATID-— WG PCMG@ PchTFOH0 (. ARLO ACT T bl ARA. NLTIFD AAVF®- 04 hT KO
@k (TO04S 0AFS: APT AL 10ihT et (L 08l0 AT ALN. AT APTF AR AT
ALOT DL hOOFF avdPC h914mig® NAL 00 AT AQH. oYyt PRSPt eolavamy et
Tocge  LaNAAT 004 kT KOO P&Yit PTLEMIPLDT CD4T  aPmTIP  NETTrE A8LEIOC
ArPéet QIPGA

PHY TGF  PT AATIP Ch TN (L A0 ACTH T  0991SF aeldi PANFDT APT (A
a9 3 hov(1 7y avye avmdIe -

+ At € - PPeE AQAT ACOS ANRTT NEPLATE  OTGE AISTAté ATmeSFATE hhChHP
P MOPD AAPPOT kP PUA  amEHTT avavAOG APOE TLA. AFC L0 oMt @
PI.AMF L9° P99.A0AND+ h-NhAt (128 avme 1@+

T & BF—APOT TN AFC LI° DAL AMSP P N4 TFOIC hAParM9®: 1cry L9° eHPANTF 0
AFONE  Ld PPT ALATP SFANILY Ah% 18T ALATI® PFI° FOC omov AddALD<? vh9s
AT9.0TT hGRCINY

PP PF— OP5E  TAVHO GRALN MA@ OAT (LT7 ANLALDT VNIPS A78.P7TF  AUNIPS
APATH e ASAD-PAT

MATPEE - 0TSk @A NACAP PCITFD TGO avlB TNTERrE  © e o
0PG5t OO PPINP aP@ PTLATC P04 bT ARA. LYt avm 91 RTCPT NP hCAPT
PIYIAR IOII° ARTT aPAL ARGTCI®  PACO PT TTVPII® (TG @A ALI® UrT N9TTED9° U
ALINKIP

ePGEY O Mt AATTNEA— PPSE AOAT PPSEY Mmsl  ATLPADFO- AhAt 1A% AGLCINTY:
S7°CHE ShCA P P10 8L ATRIILTN AGLIITAPLFNTY: PhCOAPT PLI° O MAPT NS CH WG TGEY
ATIFIP AT TMPI® VFEPL ATLAMT ATML PP INTYE

0TSk PAPATE aolF— (HY TGt Pt PACOPT oot 4.2 AT aPmPe avm? (19775 @-9°
L OPSEA APdte a1t ehm0P 10 0TGE AAPAHE WWROTP 09 LarM@- JOI° ALTT
s0q  PA9°:
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13eh0E QA TR TEE AAP? OTGRA PAte €PLF  1PT? N0l e&PL: TUD17, P77
Lav e\

POt avilnm, ECI°

Ar 09% hiv  OFF  eMAR® PHUY PTGt GA9YS  eoLeanFA@T o970 AT N9PlStS
N5 @-9° L1 DALANT NTGE 07 TI90A A TIPTA  aPO\9199ET Wl IMAVTTE

he hHY %A €287 AP O ¢/ o+ Nrek

OAT APAFE ATF AVTTINATSE ANLALDY ooZ8 (1107 £7R AT REAATLUIC 01977
Fo9° MG P L7911 F WILIPTAG LUI° PP 9O79° TOIC A7899L 170D 992,918, +ATFGA:

A d.m (9P

oA 4o 4.7

PGP 0L OI° A/ @) €/ @F

PePL 0L 4.CTT

7

onhc

aomeP

oY oomed ALY TSt 09925 PHALR TPEPTT (13 hGA LHAITPEPE +AFLPTFT  (oomPd:
NhACTINPE fLACT U0 ThP0AS hhl A €CPT 1o+

@<L PTGk AT PHLU TG PT AATT ATALA. 1LIPFD- QANVFD APT O-QT PhTF240 (L 0240
ACT T 0976t a8t PAVFD? APT (FAA o8 9910 hov( 17 oo aomdd° 1o+

DL 017Gk TAFE-hG PPTMSD Pch T FOH0 (L QR0 ACTHTT hT ASN. NLTPFD- OANFD- 6
T A2N. LYY (19,0086 0ASe APT AL 100HY TST PT AATIP 0hT 210 (I 0240
ACT T N91PGF G0 PLANFDT APT OHAA av7@ 9993 hoo(+7 oo aon@g° -

N7PSE @O DACLY IG5 F@m+ 91 @19° avlB TATePrE  © +mle 10 APsE OOT
PP IMP aP@- PTLATC PO bl ALN. LYt avm P91e RPCPT NP ACOPT PULINK IOII°
AL aPAP ALFCI® PACH P77 TV NGk Ot ALI° LU-T N5 D9° v-iF hSIAKIP

eadd.m- 4G
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