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Introduction

The mortality rate associated with human immunodeficiency virus (HIV) infection has declined drastically
among patients receiving highly active antiretroviral therapy (HAART) [1,2]. Globally, an estimated 33
million, 350 million and 170 million people are chronically infected with HIV, hepatitis B virus (HBV), and
hepatitis C virus (HCV), respectively, making these diseases three of the top 10 causes of infectious diseases
deaths [3-5]. Among the 33 million HIV patients worldwide, about 2-4 million are chronically infected with
HBV and 4-5 million are chronically infected with HCV [6]. Due to high rates of hepatitis co-infections
among HIV patients, liver disease is now a leading cause of death among HIV-HCV co-infected patients and
is becoming an important cause of death among HIV-HBV co-infected patients [7]. Nevertheless, there is no
clear-cut consensus among hepatologists, virologists, and infectious diseases experts on the treatment and
management of HIV patients chronically co-infected with HBV and HCV [8].

Several studies conducted in Western countries reported that when HAART is initiated, HIV-1-positive
patients co-infected with HBV and/or HCV are at increased risks of developing side effects, such as liver
enzyme elevation [9,10]. However, there is limited data exclusively detailing the prevalence of HIV, HBV,
and HCV co-infections and how the hepatitis co-infections impact the immunological responses to HAART
among Asian HIV-positive patients. The aims of this study were to assess the HBV and HCV co-infection
rates and to evaluate their impact on the disease progression of HIV/AIDS patients from TAHOD.

Methods

The TAHOD is a multi-center observational cohort study. Patients from seventeen AIDS treatment centers
in the Asia-Pacific were enrolled. Each center recruited two hundred patients who were regularly attending
the clinics and were either treated or not treated with antiretroviral therapy [11].

Data on socio-demographics, clinical observations, laboratory test results, exposure history, and treatment
history were collected at each participating center. During the study period, those who ever tested positive
for HBV surface antigen (HBsAg) or anti-HCV antibody were considered co-infected with HBV or HCV,
respectively.

Clinical and demographic risk factors associated with HBV or HCV co-infections were determined through
multivariate logistic regression analysis. The impact of hepatitis co-infections on CD4 changes was
evaluated by multiple linear regression analyses. Cox proportional hazard models were built to determine the
factors associated with elevated ALT levels and survival. Data collected from the beginning of the study
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Table 4. Hazard rates of elevated liver enzyme test after initiation of HAART
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