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Abstract
HIV Co-infection complicates the natural history, clinical course, therapy and management for HIV. The
individuals affected represent a treatment challenge fraught with controversies associated with drug resistance,
cross-resistance, hepatotoxicity and suboptimal response. This is a descriptive review of co-infection in HIV positive
individuals. Studies have shown that HIV co-infection accelerates the natural course of hepatotropic viruses
and increased risk of liver cirrhosis, hepatocellular carcinoma, and decompensated liver disease in co-infected
individuals. Studies have equally shown increased risk of progression to acquired immunodeficiency syndrome AIDS
and AIDS-related death among HIV/HCV co-infected persons and HCV may affect the management of HIV infection,
increasing the incidence of liver toxicity associated with antiretroviral regimens. Dual HBV/ HCV co-infection tend to
have more severe liver cirrhosis and hepatitis decompensation, and a higher incidence of hepatocellular carcinoma.
HIV is a strong risk factor for TB. High prevalence rates are significantly correlated with high TB incidence rates.
Tuberculosis equally accelerates the progression of disease in HIV.
Co-infection with HIV is a growing public health problem worldwide. There is need for enlightenment and
further researches to highlight the importance of public health follow-up and reduction measures for HIV co-infected
individuals in order to prevent subsequent infections.
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Introduction
Co-infection is the simultaneous infection with two or more
different disease causing organisms. Co-infections are common
public health problems and recognized worldwide [1]. Co-infection
with hepatitis viruses (hepatotropic viruses) are known to influence
progression, management as well as outcome of HIV infection [1,2].
The viruses are blood borne pathogens and share similar routes of
transmission [1,2]. It is a growing problem and is associated with
increased risk of antiretroviral related hepatotoxicity and increased risk
of progression to liver diseases which is a major cause of morbidity and
mortality in HIV infected patients [3,4].
Co-infections in HIV positive individuals are seen with Hepatitis
B Virus (HBV), Hepatitis C Virus (HCV), dual HBV and HCV, and
Mycobacterium tuberculosis [5]. Worldwide, prevalence of co-infection
among humans is unknown [6]. The prevalence is high worldwide,
high prevalence of hepatotropic viruses in HIV positive individuals
may be as a result of shared modes of transmission between HIV
and hepatotropic virus infections, secondly, it may be due to the
phenomenon of reactivation of hepatotropic viruses in the setting
of HIV immunodeficiency, and lastly, sociodemographic factors:
the unawareness of the population at large of the mode/route of
transmission [7].
Co-infections and opportunistic infections are the major cause
of deaths among HIV positive individuals due to risk factors, type of
exposure and geographic region [8]. Co-infections are major burdens in
the health care system in sub-Saharan Africa and Africa. Co-infection
with hepatotropic viruses are characterized by a higher prevalence of
injection drug use, poverty and psychiatric disorder [9]. Co-infection
affects disease progression related to HIV and hepatitis viruses [10] and
complicates treatment [11]. The rate of liver cirrhosis is up to six times
higher in HIV co-infected persons than hepatitis viruses monoinfected
[12,13].
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Co-infection of HIV with viruses have been recognized worldwide
in individuals exposed to blood borne diseases, but limited data
are available on the extent of co-infection, effect of these viruses on
the immune system and liver in developing countries [7]. Nigeria is
highly endemic for viral hepatitis. Few studies have been done on
the prevalence of HIV/Hepatitis virus co-infection in Nigeria but the
knowledge about the interrelationship between these viruses and their
effect on the immune system remains unclear [7].
Clinical management and treatment of HIV co-infected patients
is controversial, challenging and complex [11,14]. Abnormal hepatic
function is one of the most common complications occurring among
HIV infected individuals receiving antiretroviral therapy [11,15].
It is well documented that all HIV co-infected individuals should
be screened for HCV, HBV and those with co-infection should be
considered for anti HCV treatment [11,15-17]. However, treating
HIV first is clearly indicated when CD4 lymphocyte count is very low
(<200cells /µL) [14].

Methodology
A systematic search of literature on co-infection with HIV
published in English was conducted worldwide. Relevant materials on
co-infection, HIV, HBV, HCV, dual HBV and HCV infections, HIV
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and TB were selected. Selected references, conference papers, technical
reports, journal articles, abstracts, relevant books, lecture notes and
internet articles using Medline, Google scholar and pubmed databases
were critically reviewed.

Organisms involved in Co-infection
This review focused on HIV co-infection with HBV, HCV, HBV
and HCV, and Mycobacterium tuberculosis.

Human Immunodeficiency Virus (HIV)
HIV is a retrovirus, a member of the lentivirinae sub family.
The virus has a cylindrical nucleoid in the mature virion. HIV is the
primary aetiologic agent of AIDS. HIV infects CD4 lymphocytes,
causing their gradual depletion leading to immunosuppression. On
average it takes 8-10 years from infection with HIV to the development
of AIDS. Human AIDS viruses are not homogenous but most are
variants of HIV-1. A second virus, HIV-2 is predominantly found in
West African nations such as Guinea-Bissau, Burkina Faso, Gambia,
Senegal, Cape Verde, Ivory Coast, Mali, Sierra Leone, and Nigeria.
HIV-2 infection has also been reported in countries with historical and
socioeconomic ties to West Africa. This is because HIV-2 may have
spread from Guinea-Bissau to Portugal during the war of independence
[18]. HIV-2 has also been reported in former Portuguese colonies such
as Angola Mozambique and Brazil, and in parts of India with previous
ties to Portugal such as Goa and Maharashtra [18]. In Portugal, HIV-2
is responsible for 4.5% of AIDS cases [19].
HIV-2 is much less virulent than HIV-1 because people infected
with HIV-2 maintain higher CD4 T cell counts for longer periods of
time and therefore take more time to progress to AIDS. About 40% of
the sequences of HIV-1 and HIV-2 are identical [20]. Infection with
HIV occurs through sexual contact, contact with infected blood. Risk
factors are unprotected sexual intercourse with different partners and
intravenous drug abuse. Measures to reduce HIV infection include
education about HIV prevention and AIDS, promotion of condom
use and effective diagnosis and treatment of other sexually transmitted
diseases.
There are three approaches to HIV treatment [20]. These aim to
(a)Prevent replication of the virus
(b)Boost or strengthen the immune system
(c)Treatment of opportunistic infections

Hepatitis B Virus (HBV)
HBV belongs to the family Hepadnaviridae. It is blood borne
hepatotropic double stranded DNA virus. It has three major structural
antigens namely surface antigen (HbsAg), core antigen (HbcAg), and
e antigen (HbeAg). HBV has a high infectivity. Clinical presentation
when acquired in childhood may often be asymptomatic in up to 90%
of individuals [21]. If acquired in adulthood as may be the case in
intravenous drug abusers, the chances of having symptoms increases
to 30% [22]. 80-95% of infants and young children with HBV become
carriers and their serum remains positive for HBsAg [21]. Nonspecific
symptoms and signs may be present [23]. It may present as acute or
chronic hepatitis. Acute hepatitis B is usually self-limiting. Fulminant
hepatic failure may be seen in about 1% of cases. Nonspecific
haematological tests may be seen with biochemistry revealing elevated
serum aminotransferase. Diagnosis is by the presence of HbsAg. HbeAg
shows active disease with viral shedding into blood stream. Antibodies
to c begin to appear in the serum when HbcAg begins to disappear.
J AIDS Clin Res
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The presence of the e antigen indicates a high infectivity period and the
presence of e antibodies indicate low infectivity. Complete resolution
of the disease is indicated by the disappearance of HbsAg and the
appearance of surface antibodies. Surface antibodies suggest immunity
either when obtained from resolution of infection or vaccination with
HbsAg. The burden caused by HBV is a growing public health problem
causing about two billion infections worldwide [24].

Hepatitis C Virus (HCV)
HCV is a blood borne single stranded RNA genome of positive
polarity that belongs to the family Flaviviridae [25]. As with HBV,
this virus is transmitted sexually and parenterally. The main group of
hepatitis C positive individuals is with the injection drug users. The
clinical features are nonspecific. HCV infection is often diagnosed
with vague symptoms or when patients present with abnormal alanine
transferase levels. Cirrhosis develops in 20-40% of patients with up
to 3% risk of development of hepatocellular carcinoma annually [26].
Antibodies to hepatitis C appear readily late in the course of infection
but if clinical suspicion is high, patients serum should be tested for
hepatitis C RNA to establish a diagnosis.

Mycobacteruim tuberculosis
Mycobacteruim tuberculosis is a rod-shaped obligate aerobic
bacterium that does not form spores. They are “acid fast” bacilli. It is
an important pathogen of humans. Mycobacterium tuberculosis is the
causative organisms for tuberculosis. Tuberculosis (TB) is a growing
problem worldwide because of neglect of TB programs and spread of
HIV. TB is more of an opportunistic infection associated with HIV.
In Africa and Asia, TB is one of the most important life-threatening
opportunistic infections associated with HIV. The spread of HIV
has contributed to the emergence of epidemic in several ways. Risk
factors for infection are poor living conditions, poor nutrition and
overcrowding. Susceptibility is more at extremes of age and if immunecompromised. HIV is a well known risk factor for TB. There are two
major patterns of the disease namely primary tuberculosis which is
often seen in children as initial infection. The initial focus of infection
is a small subpleural granuloma with hilar lymph mode infection.
This granuloma resolves in majority of the cases if there is no further
spread of the infection. The second pattern, is secondary TB which
is seen mostly in adults. This is a reactivation of the primary disease
particularly if there is decline in the person’s immunity. The symptoms
are gradual in onset with fatigue, weakness, weight loss, fever, night
sweats and chronic cough with purulent or blood stained sputum. The
sputum is positive for acid-fast bacilli when stained with Ziehl-Nielsen
and cultures grown.
Effective TB control requires a properly functioning health service
with good management, diagnostic facilities, trained staff and regular
drug supplies including reserve stocks. These will ensure proper
detection, prompt and effective treatment of patients with active TB
and careful follow-up of their contacts with tuberculin tests, X-rays,
appropriate treatment, immunization with BCG and preventive
chemotherapy. However, financing TB programs has not been a priority
in developing countries. Increasing homelessness and poverty are also
contributing factors.

Route of transmission
All the viruses involved in co-infection share a similar route of
transmission. Transmission is commonly through bodily secretions
(principally blood and its products), urine, semen, sweat, saliva and
tears, use of contaminated needles, sexual contact, intravenous drug
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abuse and vertical transmission (mother to child through infected
birth canal) [21,26,27]. The importance of awareness of the routes of
transmission of hepatotropic viruses and HIV co-infection should be
emphasized since it borders on sociodemographic factors especially the
level of health education on prevention [26,27].

HIV/HBV Co-infection
HIV/HBV Coinfection is common due to shared routes of
transmission. Factors affecting the prevalence of chronic HBV include
age at the time of infection and mode of acquisition, which vary
geographically. HIB/HBV coinfection rates are highest among men
who have sex with men (MSM) and injection drug users. This is more
common in USA but in Asia and sub-Saharan Africa where vertical and
early childhood exposure are the most common modes of transmission
respectively, and overall HBV prevalence is higher, the prevalence of
HBV among HIV infected individuals also is higher at an estimated
20–30% [28,29]. In arrears of low endemicity, such as North America,
Australia and Europe, HIV/HBC co-infection is usually acquired in
adulthood through sexual or percutaneous transmission. In areas of
low endemicity, the prevalence of chronic co-infection is 5-7% among
HIV infected individuals [30]. In countries with intermediate and high
HBV endemicity, the main routes of transmission of HBV are perinatal
or in early childhood. In these countries, HIV/HBV co-infection rates
are 10-20% [31].
HBV is a DNA virus that forms stable circular covalently closed
DNA that can persist in the liver indefinitely. This, may result in HBV
reactivation in individuals with evidence of past infection (core antibody
positivity), particularly in the setting of severe immunocompromise,
prolonged steroid use, or chemotherapy. There are 8 genotypes of
HBV. Genotype G may be predictive of more severe fibrosis in HIV coinfected patients [32] and genotypes C and D may be more responsive
to interferon [33].
The course of acute HBV may be modified in the presence of HIV
infection, presenting with a lower incidence of jaundice and low rate
of spontaneous clearance of HBV [34]. The course of chronic HBV
and HIV co-infection will present with higher levels of HBV DNA
and lower rates of clearance of the hepatitis Be antigen (HBeAg) [35].
HIV increases the risk of cirrhosis and end-stage liver disease in HBV
coinfection [36]. In some studies, the risk of liver related mortality has
been found to be 2-3 times higher in HIV/HBV co-infected patients
than in HIV-mono-infected patients [37]. HIV co-infection with HBV
is associated with more frequent flares of hepatic transaminases, which
can occur with immune reconstitution inflammatory syndrome (IRIS)
owing to ART, interruption of HIV/HBV treatment, or the development
of resistance to HIV/HBV treatment. These can occur spontaneously
[32].
There are conflicting reports from authors with respect to the
impact of HBV on the disease course of HIV infection. Some studies
showed an increased rate of HIV progression to AIDS [38] while others
reported no change in the progression of HIV disease or survival [39].

HIV/HCV Co-infection
Co-infection with HIV and HCV is common due to shared routes
of transmission. The reported prevalence of HIV/HCV coinfection
varies significantly among studies. HIV and HCV are both transmitted
through parental, sexual and vertical exposure but differ in the
transmission efficiencies of these routes [40]. The risk factors of the
population under study directly influence the prevalence in that
particular population. For example, in HIV-positive patients with a
J AIDS Clin Res
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history of IVDU (intravenous drug users), the rate of HCV infection is
82-93% [41], while sexual transmission of HCV is relatively inefficient,
and the rate of co-infection among HIV infected patients with sexual
risk factor is less than 10% [41]. Men who have sex with me do not
seem to have an overall-increased risk for coinfection [41]. The overall
burden of co-infection is estimated at 4 to 5 million people worldwide
[40]. For transmission via IVDU, HIV infected patients exposed
to HCV are less likely to clear the acute infection [42]. For HIV/
HCV co-infected individuals it is more likely to transmit HCV [43].
Percutaneous exposure of health care workers to blood from coinfected
patients was also shown to increase the risk of acquiring HCV [40].
Sexual transmission of HCV is rare even to partners of co-infected
patients [44].
Co-infection with HIV has a significant impact on the life cycle of
HCV and on the natural history of HCV infection. There is increase
in HCV RNA levels in serum of co-infected patients after HIV
seroconversion [45]. Similar findings were reported for HCV RNA in
the liver [45]. This effect is related to the acquired immune-deficiency
or to a direct interaction between the viruses.
The major impact of HIV/HCV co-infection on the natural history
of HCV is the acceleration of liver disease progression. Co-infection
s associated with a higher mortality than mono infection with either
virus alone [46]. This liver-related mortality decreased following
introduction of HAART (highly active antiretroviral therapy) [47].
Studies have shown that excessive consumption of alcohol appears to
be a cofactor that increases mortality from liver disease in co-infected
patients [40,47]. Most cases of liver associated mortality in co-infected
patients are due to end-stage liver disease or hepato-cellular carcinomia
[48].

Triple infection (HBV/HCV/HIV)
Triple infection with HBV/HCV/HIV is a complex clinical
presentation due to the interaction of HBV and HVC, and the impact of
HIV on the immune system [28]. Furthermore, majority of the patients
with HIV/HCV co-infection are infected with HCV genotype 1,
decreasing their response to interferon therapy and thereby rendering
treatment more difficult [49].
In addition, HCV/HIV co-infection has been shown to result in
more severe liver disease and an increased risk of liver disease – related
death [50]. It is important to mention, that no standard care exists for
co-infected patients with triple viruses. Management of this condition
must be individualized and coordinated with an HIV specialist.
Infection of HIV must be controlled before treatment of viral hepatitis
can be considered [28].

HIV and Mycobacteruim tuberculosis co-infection
Tuberculosis (TB) is a dangerous growing global epidemic with
emergence of HIV/AIDS and multi-drug resistant strains of the
Mycobacterium tuberculosis. There is an increase in the number of
people infected with both HIV and TB worldwide. About half of TB
patients in sub-Saharan Africa are also infected with HIV [51]. In
Asia, TB is one of the most important life threatening opportunistic
infections associated with HIV. In Europe and North America there has
also been a rise in TB cases since mid-1980s [51]. The recent resurgence
of TB with HIV pandemic remains a major public health dilemma
with TB as the leading cause of death among persons with HIV/AIDS
despite the use of highly active antiretroviral therapy (HAART) [52].
In 1993, World Health Organization (WHO) declared TB as a global
emergency because of the rising cases of deaths and infection rates [53].
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TB is a leading public health problem worldwide, but is most felt in the
developing world.
HIV is the strongest known risk factor for TB. High HIV prevalence
rates are significantly correlated with high TB incidence rates [54]. The
higher case - fatality rate of TB in HIV co-infection may be as a result of
the following factors associated with HIV infection.
(a)Rapid progression of disease due to the failure of immune
responses to restrict the growth of mycobacterium TB
(b)Delay in the diagnosis and treatment of TB infection due to
atypical presentation and lower rates of sputum smear positivity [55].
(c)Delay in the diagnosis of HIV infection due to stigma or
insufficient uptake of HIV testing in TB clinics [56].
(d) Lack of access to combination antiretroviral therapy (ART) [55].
(e) Higher rates of multi-drug resistance TB due to a delay in
initiation of effective therapy [57].
Burden of deaths from HIV co-infected TB was highest in South
Africa, West Africa and East Africa [56]. In developing countries,
majority of people live in slums. Slum life is associated with crowded
housing, poverty, poor ventilation, poor nutrition and lack of access to
quality health care. All these are associated with TB transmission [58].
Some socioeconomic determinants of TB are also associated with risk
of HIV transmission such as injection drug use and commercial sex
work. TB accelerates the progression of disease in HIV [59].

Pathogenesis of liver disease in HIV co-infection with
hepatotropic viruses
The mechanisms underlying accelerated liver disease in hepatotropic
viruses/HIV co-infected individuals are poorly understood but may
include the following: direct viral effects on hepatocytes and hepatic
stellate cells, and immunologic alterations such as immune activation,
apoptosis and diminished HCV specific Tcell reponses [60-63]. In
addition, liver toxicity of antiretroviral drugs and the burden of
metabolic disease may contribute to a faster progression of liver fibrosis
in HIV/ HCV co-infection. HIV immune activation induces cytokine
changes (e.g. IL -4, IL -5, and IL -13, TGF -β) that increase liver
inflammation and fibrosis [60,62,63]. Co-infection increases apoptosis
of hepatocytes through a Fas/Fas L pathway that could account for
accelerated liver disease [62,63]. Accumulation of cytotoxic CD8 T
cells in the liver that increases inflammatory mediators in co-infected
compared to HCV monoinfected patients may also lead to increased
tissue damage in coinfected patients [60]. Recent evidence shows HIV –
specific CD8 Tcells accumulate in the liver in co-infection and produce
TNF - ∞, which is associated with liver fibrosis [63,64]. Recently, HIV
related microbial translocation that causes systematic activation has
been linked with severity of HCV – related liver disease [65].
Studies have shown HIV replication in hepatocytes and hepatic
stellate cells (HSC) [63,66]. HIV infection of activated HSC promotes
collagen expression and secretion of proinflammatory cytokines [66].
Studies have also shown that HIV proteins induce hepatocytes to
apoptosis and release of inflammatory chemokines and cytokines that
promote fibrosis [63]. HIV and HCV co-infection may increase tumour
necrosis factor related apoptosis – inducing ligand (TRAIL) – mediated
apoptosis of hepatocytes [62,63,67].
In chronic HCV, insulin resistance is common and it appears to
be critical in liver steatosis and liver disease progression. The actual
mechanism of insulin resistance involved in liver disease among HCV
J AIDS Clin Res
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– infected patients is poorly understood and unclear. It is thought
that hyperinsulinemia and hyperglycemia stimulate HSC, resulting
in increased connective tissue growth factor and accumulation of
extracellular matrix [68].
When there is persistent hepatotropic viremia, liver fibrosis is the
consequence of chronic inflammation leading to the final distortion
of hepatic architecture and impairment of liver microcirculation and
cell functions. The main effect of chronic hepatotropic infection is
the progression to cirrhosis. This may be clinically silent apart from
nonspecific symptoms until severe complications develop [69].
Hepatotropic infection is the most common cause of cirrhosis and
most common indication for liver transplantation in North and South
America, Europe, Australia and Japan [69]. The risk of developing
cirrhosis ranges from 5% to 25% over a period of 25-30 years [69,70].
Studies have shown that environmental and host factors can increase
the risk or accelerate natural course of hepatotropic viruses related
disease. These factors are alcohol consumption, age at the time of
infection, male gender, degree of inflammation and fibrosis. Others are
immuno-suppression, obesity and insulin resistance [69,70].
Liver cirrhosis is a major risk factor for the development of
hepatocellular carcinoma (HCC) [69]. HCC is the most severe
complication of chronic inflammatory liver diseases and it is the most
frequent primary liver cancer. Worldwide, the most frequent causes
of HCC are HBV (54%), HCV (31%) and alcoholic abuse (15%) [72].
It is well documented that in Africa and Asia, a cofactor in the HBV
carcinogenesis is caused by dietary exposure to aflatoxin B [69]. About
90% of HCC are associated with a known underlying risk factor [69].
Since it is possible to identify patients at high risk for developing HCC,
surveillance programs aimed at early detection of neoplastic lesions
could help to reduce disease-related mortality from co-infection
[69,73].

HIV-related immunosuppression on HBeAg clearance
HBV disease can reactivate in the setting of severe
immunosuppression. Patients may revert from inactive carrier status
or from a state of resolved HBV infection to immune active status
especially in immunocompromised state. This reactivation may be
as a result of medications, chemotherapy or advanced AIDS [74,75].
HBeAg clearance means HBeAg is lost and HBV DNA declines, often
to undetectable levels. HBeAB seroconversion can occur, followed by
HBsAB seroconversion, indicating immune control of HBV infection.
A small proportion of people will continue to have detectable low-level
HBV DNA, which may be intermittent and this condition is described
as “occult HBV infection”.

The role of immunology in the pathogenesis of HIV/HBV
related liver disease
HBV forms stable circular covalently closed DNA that can persist
in the liver indefinitely. The increased liver-related mortality in HIV/
HBV co-infection is complex involving both viruses and the immune
response to each virus. In the setting of severe immunocompromise,
HIV infects multiple cells in the liver and might potentially alter the
life cycle of HBV. Though there is limitation of evidence to back it up.
There are unique mutations in HBV which is defined in HIV/ HBV-coinfected individuals and might directly alter pathogenesis. Furthermore,
an impaired HBV- specific CD4+ or CD8+ T-cell immune response in
the setting of HIV is likely to be important. Progression to cirrhosis
seems to be more rapid and more common, and liver-related mortality
is higher in HIV/HBV than with mono-infected virus.
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Importance of co-infection
The importance of co-infection shows that individuals at risk of
HIV are concomitantly at risk of acquiring parenterally or sexually
transmitted viruses, including HBV and HCV. The shared modes of
transmission is common in endemic areas and among subjects with a
high risk of parenteral infections [76,77].
Co-infection with HIV and hepatotropic viruses is a common
growing public health problem [78]. Co-infection alters the natural
history of each of these viruses in a peculiar way. Co-infected patients
represent a diverse group with various viral replications and immunity
profiles [28].Worldwide, prevalence of HBV/HCV co-infection with
HIV is unknown. It could not be accurately determined because of the
phenomenon of silent HBV infection. HCV super infection in patients
with chronic HBV infection is a common clinical observation in AsiaPacific Countries and Africa [71]. An important clinical observation
is characterized by interference between the two viruses, which result
in an inhibition of HBV replication exerted by HCV. Further studies
have shown that the virological patterns in co-infection cases are widely
divergent and dynamic profiles overtime [77].
Studies have shown that HIV co-infection accelerates the natural
course of chronic hepatitis C and B viruses and increased risk of liver
cirrhosis, hepatocellular carcinoma and decompensated liver disease
has been found in co-infected individuals [76,77,79]. Other studies have
shown an increased risk of progression to acquired immune-deficiency
syndrome (AIDS) and AIDS-related death among HIV-HCV positive
individuals. Thus, indicating that HCV co-infection may accelerate
the course of HIV disease. Dual HBV/HCV co-infection tends to
have more severe liver injury, enhanced liver cirrhosis and hepatic
decompensation and a higher incidence of hepatocellular carcinoma.
A detailed serological, and virological evaluations are necessary and
required for co-infected patients before initiation of antiviral therapy.
Earlier studies demonstrated that HBV/HCV co-infected patients
responded poorly to interferon (IFN) monotherapy [80]. Recent studies
have shown that co-infected patients with dual active HBV/HCV, the
optimal regimen for therapy remains poorly understood and unclear
[77].
HCV/HBV co-infection may affect the management of HIV
infection, increasing the incidence of liver toxicity associated with
antiretroviral regimens. This is however, a treatment challenge.
No standard recommendation exist for treatment of viral hepatitis
due to dual HBV/HCV infection, and therefore, treatment must be
individualized based on patient variables such as serologic and virologic
profiles, patients prior exposure to antiviral treatment, and the presence
of other parenterally transmitted viruses such as HIV.
There is uncertainity in the optimal therapeutic approach to HCV
infection in HIV co-infected individuals. There is controversy in this
management up till date, because of the complex pathogenesis of
these infections, potential drug interactions, the poor literature and
information available about safety and efficacy of an interferon and
ribavirin combination in this group of patients [78]. Studies have
shown that virological response rates in co-infected persons treated
with standard interferon plus ribavirin range from 18-40% and several
studies with pegylated interferon plus ribavirin are inconclusive and its
outcome poorly understood [76].
After the introduction of highly active antiretroviral therapy
(HAART) in the management of HIV, liver disease has emerged as
a major cause of morbidity and mortality [76]. Treatment of HBV
J AIDS Clin Res
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with HIV co-infection is complex and poorly understood because
the drugs used are associated with drug-resistance, cross-resistance,
hepatotoxicity and suboptimal response. Furthermore, management of
patients not responding to standard therapy is not known [76].

Prevention of co-infection
HIV positive individuals should not share toothbrushes, razors or
other personal items that may come in contact with an infected person’s
blood. People should endeavour to avoid tattoos from unlicensed
facility or in an informal setting, which may use contaminated needles
or contaminated instruments. People should ensure vaccination
to prevent HBV, for those who have or are at risk for HIV infection,
including MSM, people who inject drugs, sex partners of infected
people, people with multiple sex partners, anyone with a sexually
transmitted infection, and health care and public safety workers
exposed to blood on the job. Currently, there is no vaccine for HCV.
The best approach to HCV prevention is to stop injecting drugs if one
has been on that habit. It is better to use new sterile syringes and never
reuse or share syringes, needle or other drug preparation equipment.
The risk could be reduced by abstaining from sexual intercourse, being
monogamous, use of condom and being tested for sexually transmitted
diseases and HIV.
In addition, identification, testing and counseling of at risk persons.
To reduce the risk of new infections, donor screening, education and
infection control practices to be encouraged. There should be regular
medical evaluations, to monitor the disease trends and measure the
effectiveness of prevention programs. Finally, since these hepatotropic
viruses have similar mode of transmission with HIV, there is need to
intensify risk reduction education programs such as safe sex program
and other optimal models of integrated care so as to reduce the risk of
viral transmission of HIV and hepatotropic viruses [2,7].

Occupational Co-infection with HBV/HCV and HIV
The first case of occupational HIV transmission was reported 29
years ago [81]. More than ten cases of co-infection among health care
workers have been reported worldwide in the medical literature. When
assessing the serostatus of source patients, it is important to remember
that spontaneous disappearance of antibodies to HCV has been reported
and that HCV seroreversion is two times more likely in HIV positive
than in HIV negative patients [82]. The occupational co-infection with
HBV/HCV and HIV were as a result of sustained conjuctival exposure
from blood splash, and oral mucosa exposure, percutaneous exposure,
blood splashes or sprays, and needle stick injury [83]. Our greatest
efforts should be focused on preventing occupational infections with
HIV and HCV or co-infections with both, through the use of safetyengineered devices, personal protective equipment and safer work
practices [83].

Treatment of co-infection in HIV positive individuals
The treatment of co-infection of hepatotropic viruses with HIV is
fraught with a lot of controversies as to when to treat, which one to
be treated first and whether treatment is required for HCV. However,
a person with both HIV and HCV should be evaluated to determine
the extent of liver disease, whether treatment is required for HCV and
the safety of treating at a particular time. The only contraindication
to HCV medications specific to HIV positive individuals is an active
opportunistic infection.
HIV positive individuals can be successfully treated in people with
hepatitis C. Some authors believe that it is better to begin HIV treatment
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first because HIV replication has to be controlled to allow for increase
in the CD4 count, since HCV treatment works better in individuals
with higher CD4 count with stronger immune system. Although, some
authors are of the opinion that CD4 counts do not increase rapidly in
co-infected individuals after starting HIV treatment as observed with
HIV positive individuals alone. Management of co-infection should
be individualized and may require a multi disciplinary approach (HIV
specialist and a liver disease specialist and nurses specifically trained
for HIV treatment). As a rule, the guidelines for treating HCV in HIV
negative individuals can generally be applied to co-infected individuals
as well since a lot of people with HCV do not require treatment.
However, HIV positive individuals with <20 CD4 cells or a concurrent
opportunistic illness are usually not considered good candidates for
HCV treatment. Opportunistic illnesses should be treated first and HIV
medications should be used to increase the CD4 count before treatment
of HCV. Co-infected individuals with HCV and HIV should be treated
with pegylated interferon plus ribavirin combination therapy. Coinfected people should be closely monitored during treatment. There
is need for hospitalization and supportive care. Support groups are
encouraged for co-infected individuals because of emotional challenges
of living with these chronic life threatening diseases and stigma. These
challenges are not impossible to overcome but do require that people
have access to knowledgeable healthcare information and support in
order to manage their dual conditions, live long and healthy lives. Coinfected individuals should avoid alcohol [84].

Treatment of HIV/HBV coinfection
The goal of HBV treatment for persons with HIV co-infection
is to suppress HBV Viral replication and minimize ongoing hepatic
damage. In HIV/HBV co-infection, indefinite treatment of HBV is
often required because loss of HBsAg and seroconversion of HBsAb
indicating resolution of active HBV disease are uncommon [85].
The drugs are controversial and likely to vary in different situations.
Treatment recommendations include four main variables that should
guide the selection of patients to be treated for HBV and of the drug
of choice:
• Transaminase levels (ALT, AST)

Treatment of HIV/TB co-infection
Patients with HIV/TB co-infection have greater risk of relapse
raising concerns about the optimum duration of TB treatment [86,87].
WHO recommends that the standard 6 month therapy should be
used for active TB in HIV positive patients. That, Intermittent 3-times
weekly dosing schedules are acceptable alternatives to daily treatment
in HIV-seropositive patients. WHO specifically recommends against
using twice weekly dosing for HIV seropositive patients [88]. ART has
been associated with marked reductions in the progression to AIDS
and death [89]. Studies have shown that among HIV-infected persons
rates of TB are significantly lower in those who receive ART and
progressively decline with longer duration of ART [90].

Issues in co-infection
1. HCV is a flavivirus, which does not replicate through a DNA
intermediate as retroviruses do. Unlike HIV, HCV does not integrate
itself into human cells and therefore may be more easily eradicated.
There is need for future research.
2. Both HIV and HCV are single-stranded RNA viruses with a high
replication rate and high base misincorporation rate, which results in
tremendous viral genetic diversity. This feature makes development of
a vaccine quite problematic, since the ever expanding heterogeneity of
viruses cannot be readily addressed with a single formulation, as had
been accomplished with measles, polio, small pox and other successful
vaccines.
3. As for the interaction between HCV and HBC, the mechanism of
mutual inhibition is still unclear, especially for the suppression of HCV
by HBV. Future research should be focused on these viral interactions.
4. There are no vaccines available for HIV and HCV but there is
vaccine for HBV. Controversies exist in co-infection treatment because
there is no standard of care available for treatment of patients with coinfection.
5. The latest treatment regimen, pegylated interferon plus ribavirin
produce sustained viral clearance in many people with HCV alone.
There is need for long-term maintenance therapy, as is done for HIV
in an effort to reduce hepatitis C disease progression and prevent liver
damage.

• HBV DNA Viral loads
• HBV e-Antigen presence (HBeAg)
• Liver fibrosis staying (liver biopsy)
• Ultrasound of the liver
There is no evidence that HBV affects HIV disease progression or
that HBV alters the response of HIV to antiretroviral therapy (ART).
However, starting ART may be associated with an increased risk of liver
inflammation in co-infected individuals, as evidenced by ALT (Alanine
Amino Transferase) flares or rising liver enzymes. This may reflect both
an immune response against HBV and /or drug toxicity.
The following drugs are approved for treatment of chronic hepatitis
B namely
Interferon Alpha (Intron A) given by injection several times a week
for 6 months to a year. Pegylated interferon (pegasys) given by injection
once a week for six months to a year. Lamivudine is taken once a day
for at least one year or longer. Adefovir Dipivoxil is a pill taken once a
day for at least one year or longer. Entercavir is a pill taken once a day
for at least one year or longer. Telbivudine is a pill taken once a day
for at least one year or longer. Tenofovir is a pill taken once a day for
J AIDS Clin Res
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at least one year or longer. Other drugs with anti HBV activity such as
emtricitabine are FDA approved for treatment of HIV infection and are
frequently used in coinfected patients as anti-HBV agents.

6. Regimens of multiple drugs that work by different mechanisms
are more effective than monotherapy. This will prevent drug resistance
and enhance eradication of the viruses.

Conclusion
Co-infection with HIV is a growing public health problem
worldwide. There is need for enlightenment and further researches
in order to highlight the importance of public health follow-up and
reduction measures for HIV co-infected individuals in order to

prevent subsequent infections.
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