
Asian Biomedicine Vol. 9 No. 3  June  2015; 353 - 361

Hepatitis B or C virus coinfection in and risks for
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Background: The impact of hepatitis B or C virus (HBV or HCV) coinfection on the progression of liver diseases
in patients infected with human immunodeficiency virus (HIV) on highly active antiretroviral therapy (HAART)
has not been fully studied in resource-limited settings.
Objectives: To examine the seroprevalence of HBV or HCV coinfection and its effect on hepatic function in
HIV-infected Thai patients receiving HAART.
Methods: A single-center cross-sectional study was conducted from October 2011 to January 2013 in Thai
patients infected with HIV (n = 211). Combination ART was received by 94.3% of the patients (median duration,
32.1 (range, 0−95.3) months). The patients were screened for HBV and HCV infection and examined for transaminitis,
defined as levels of aspartate aminotransferases (AST) and/or alanine aminotransferase (ALT) increased above
the upper normal limits, and ARV-associated hepatotoxicity. Regression analyses were performed to determine
risks for transaminitis in the studied group.
Results: Prevalence of HBV or HCV coinfection in the HIV-infected patients was 11.4% and 7.6%, respectively
and the rate of transaminitis was 26.5%, with only one patient developing severe grade 3 hepatotoxicity.
Univariate and multivariate analyses indicated that predictive risk factors for transaminitis in this study group
were seropositivity for HCV (OR 12.3, 95% CI 3.0–50.1, P < 0.001), but not for HBV, together with age difference,
sex, and CD4+ cell count.
Conclusions: Coinfection with HCV is a potentially more important risk for transaminitis than coinfection with
HBV, leading to chronic liver diseases in HIV-infected Thai patients with ongoing HAART.
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The introduction of combination highly active
antiretroviral therapy (HAART), also termed highly
active antiretroviral therapy (HAART), has decreased
the morbidity and mortality of patients infected with
human immunodeficiency virus (HIV) with an
increased evidence of liver-related diseases. Hepatitis
B or C virus (HBV or HCV) coinfection has been a
major cause of progression to severe liver damage

adding complexity to the setting of HIV infection [1-
3]. Patients with HIV who are coinfected with HBV
or HCV are at high risk of antiretroviral (ARV)-
associated hepatotoxicity and long-term liver damage
[4-7]. Coinfection of HBV or HCV with HIV is linked
to the development of hepatocellular carcinoma and
liver disease-related mortality in patients coinfected
with HBV or HCV and HIV is increasingly reported
[8, 9].

HBV or HCV coinfection with HIV is commonly
found because of the shared routes of transmission.
The prevalence of HBV or HCV coinfection with
HIV varies widely depending on the risk factors in
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different populations studied [10]. In the Asia–Pacific
region, an observational cohort study in 1,731 HIV
patients found a high prevalence of approximately 10%
coinfection with HBV or HCV. While a studies of
Thai patients reported coinfection in 7%–10% [4, 11-
13]. However, only 40%–50% of HIV-seropositive
patients are screened for HBV and HCV infections
in resource-limited settings, including Thailand [11, 13].

In Thailand, HAART was initiated in 2000, and
became national in 2004. During 2000−2007, 92.4%
of HIV-infected patients received nevirapine and
2 nonnucleoside reverse transcriptase inhibitors
(NNRTIs) as an initial regimen. Currently, most
patients in resource-limited settings rely on this regimen
[14-16]. Although several guidelines recommend
screening for HBV and HCV infection in HIV-
infected patients before starting HAART and switching
patients coinfected with HBV to different regimens,
HBV and HCV coinfections, and the prevalence of
liver-related diseases in the HIV patients, especially
in resource-limited areas, have not been well-
monitored [17, 18]. A previous study in HIV-infected
Thai patients indicated that HBV or HCV coinfection
increased the mortality of HAART-na�ve patients [19].
Coinfection has been well established as a major
predictor for liver enzyme elevation in ARV-na�ve HIV
patients, and for acute severe ARV hepatotoxicity
when HAART is initiated [4, 5, 7]. However, the effect
of coinfection with HBV or HCV on hepatic function
of HIV patients, who are on long-term suppressive
ART, is less clear.

This cross-sectional study aimed to examine
the prevalence of HBV or HCV coinfection with HIV
and its effect on the liver function of patients attending
the ART clinic of a secondary care level hospital in
Thailand. The prevalence of HBV or HCV coinfection
with HIV was examined and its association with
transaminitis and ARV-associated hepatotoxicity was
determined. Risk factors for an increased level of liver
enzymes were investigated.

Methods
Study population

A cross-sectional study was undertaken among
patients infected with HIV attending the ART clinic
in Nakhon Nayok Hospital, Thailand, from October
2011 to January 2013. A total of 211 patients, 92 male
(43.6%) and 119 female (56.4%), were recruited in
this study. The mean age of these patients was 40.1 ±
10.6 years. One hundred ninety-nine (199) of 211

patients (94.3%) were on combined ARV drugs, 103/
211 (48.8%) on lamivudine/zidovudine/nevirapine, 24/
211 (11.4%) on lopinavir/ritonavir or atazanavir, 23/
211 (10.9%) on lamivudine/stavudine/nevirapine, and
49/211 (23.2%) on other combined regimens including
efavirenz- (40/211, 19.0%) and tenofovir-containing
regimens (28/211, 13.3%). Median duration of the ART
was 32.1 (range, 0−95.3) months. Patients were older
than 15 years, documented as HIV-infected, provided
written informed consent and had no record of HBV
or HCV screening. Patients who consumed alcohol,
herbal medicines, and steroid drugs, and patients with
opportunistic infections (OIs) including tuberculosis
were excluded from this study [1, 20, 21]. The study
protocol was reviewed and approved by the Human
Research Ethics Committees of Thammasat University
(No.005/2555) and Nakhon Nayok hospital, Thailand.

Clinical data and laboratory investigations
Data collected from the patient’s medical records

were age, sex, body mass index (BMI), opportunistic
infections, baseline levels of aspartate and alanine
aminotransferases (AST and ALT) before starting
ART, duration of ART, and currently used ARV drug
regimens. Other data collected from a standardized
questionnaire included transmission routes, alcohol
consumption, herbal medicine use, and steroid drug
intake. EDTA blood and serum samples collected from
the patients were subjected to testing of HIV viral
loads (Roche Diagnostics, Indianapolis, IN, USA)
and CD4+ cell count (BD Biosciences, San Jose, CA,
USA). Serum samples were also routinely tested
for the levels of AST and ALT (Roche Diagnostics).
The cut-off levels of AST and ALT were >40 U/L.
The remaining samples were tested by electrochemilu-
minescence immunoassay for anti-HCV and HBV
surface antigen (HBsAg). The HBsAg-positive
samples were further examined for the extracellular
form of HBV core antigen (HBeAg) (Roche
Diagnostics).

Evaluation for transaminitis and ARV-associated
hepatotoxicity

In this study, transaminitis was defined as an
increased level from the normal upper limit (ULNs)
of either AST or ALT (>40 U/L) [22]. The
hepatotoxicity was classified into grades 1−4 based
on the standard approach proposed by the AIDS
Clinical Trials Group (ACTG) [7]. The elevation of
AST or ALT level detected at the date of enrollment
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relative to the upper normal limit (ULN) was
considered as baseline and the hepatotoxicity was
classified as normal (ULN), grade 0 (<1.25 × ULN),
grade 1 (1.25−2.5 × ULN), grade 2 (2.6−5 × ULN),
grade 3 (5.1−10 × ULN) and grade 4 (>10 × ULN).
To avoid a selection bias favoring inclusion of patients
with very high pretreatment AST and ALT levels
(higher than ULN), the toxicity was graded based on
changes relative to the baseline values detected before
starting the ARV treatment rather than ULN; grade
0 (<1.25× baseline), grade 1 (1.25−2.5× baseline),
grade 2 (2.6–3.5× baseline), grade 3 (3.6−5× baseline)
and grade 4 (>5× baseline). The grade 3−4
aminotransferase elevations were evaluated as ARV-
associated hepatotoxicity.

Statistical analysis
Prevalence of the hepatitis B and C virus

coinfections in the HIV-infected patients was
analyzed by descriptive statistics and presented as
percentages. Chi-square and Fisher exact tests
were used to determine the association of HBV or
HCV coinfections with categorical variables, while
a Mann–Whitney U test was used to analyze that
with continuous variables. The level of statistical
significance was set at P < 0.05. Univariate and
multivariate analyses for a risk of transaminitis were
analyzed by logistic regression. Odds ratio (OR) with
95% confidence interval (CI) and P were calculated.
The level of significance was set at P < 0.05.

Results
Characteristics of the study population

We recruited 211 HIV-infected patients for HBV
and HCV testing. Twenty-four patients were positive
for HBsAg and 4 of these were also positive for
HBeAg. Sixteen patients were positive for anti-HCV
antibodies, but triple infection was not observed in
this group. Prevalence of HBV and HCV coinfection
in this HIV-infected group was 11.4% (24/211)
and 7.6% (16/211), respectively, and that of
HIV monoinfection was 81.0% (171/211). The
characteristics of these 3 groups of patients were
similar, except for sex and transaminitis (P = 0.013
and P < 0.001, respectively) as shown in Table 1. In
this study, 83.9% (177/211) of the 211 patients
received ART for longer than 6 months. ARV regimens
currently used and duration of the ART in the HIV
monoinfected and, HBV- or HCV-coinfected groups
were not statistically significantly different (Table 1).

Notably, there was no significant difference between
the median ART duration in HIV monoinfected and,
HBV- or HCV-coinfected patients (32.1 months
[range, 0−95.3]), 31.4 months [range, 0−63.8]),
and 44.9 months [range, 7.8−54.9]), respectively)
(P > 0.05)) (data not shown).

Liver enzyme levels and CD4+ cell counts in
patients infected with HIV, and patients coinfected
with HIV and HBV or HCV

The medians of AST, ALT, and CD4+ T cell count
in three groups of HIV patients were analyzed for
199 patients who were currently on combination
ART (Table 2). The data showed that AST levels in
the patients coinfected with HBV or HCV were
significantly higher than those in HIV-monoinfected
patients (P = 0.001 and P < 0.001, respectively). When
compared with the HIV-monoinfected patients, the
level of ALT in the patients coinfected with HBV was
similar (P = 0.137), whereas that in patients coinfected
with HCV was significantly higher (P < 0.001). These
data correlated with a significant association between
HCV- or HBV-coinfection and transaminitis as shown
in Table 1.

The levels of HIV RNA and CD4+ T cell counts
in these patients were monitored. Most of the 211
HIV-infected patients had undetectable levels of HIV
RNA (<20 copies/mL) (data not shown) and CD4+

cell counts with median of 385.0 cells/μL (range, 41
to 601). Data analysis showed that the coinfection
with either HBV or HCV was not associated with
the levels of CD4+ T cells (Table 1) and the median
levels of CD4+ cell counts in patients coinfected with
HBV or HCV were not significantly different from
that in the HIV-monoinfected patients (Table 2).
Interestingly, among the HBsAg-positive patients,
there were four HBeAg-positive patients having higher
median levels of AST and ALT, 57.0 U/L (range, 43−
471) and 46.0 U/L (range, 20−138), respectively, than
those with HBeAg negative. The median CD4+ T cell
number of the HBeAg-positive patients was
dramatically decreased (192.0 cells/μL; range, 5–269)
(data not shown).

Hepatotoxicity rates and risk factors for
transaminitis in Thai patients infected with HIV

Based on the standard approach to ACTG, 35 of
211 patients (16.6%) developed hepatotoxicity. Of
these 35 patients, 94% (33/35) were assessed as
having grade 1 hepatotoxicity, and 3% (1/35) were
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assessed as having grade 2 hepatotoxicity. Only one
patient coinfected with HBV (3%) were assessed as
having drug-induced hepatotoxicity (grade 3). In this
study, 56 of 211 (26.5%) participants were assessed
as having transaminitis. Of note, 48 of 56 (86%)

patients with transaminitis had been on combined ARV
treatment for more than 6 months including the patient
who was assessed as having grade 3 hepatotoxicity.
The median duration of ARV treatment of the patients
having transaminitis was 31.2 months (range, 0−81.7).

Table 1. Characteristics of patients infected with human immunodeficiency virus (HIV) recruited in this study

Characteristics All HIV+ HBsAg–/ HBsAg+/ HBsAg–/ P
n (%) anti-HCV– anti-HCV– anti-HCV+

n (%) n (%) n (%)

Patients (%) 211 (100) 171 (81.0) 24 (11.4) 16 (7.6)
Age (years)

≤30 34 (16.1) 31 (18.1) 3 (12.5) 0 (0.0)
31−40 82 (38.9) 62 (36.3) 12 (50.0) 8 (50.0)
41−50 53 (25.1) 45 (26.3) 4 (16.7) 4 (25.0)
>50 42 (19.9) 33 (19.3) 5 (20.8) 4 (25.0) 0.41

Sex
Male 92 (43.6) 67 (39.2) 13 (54.2) 12 (75.0)
Female 119 (56.4) 104 (60.8) 11 (45.8) 4 (25.0) 0.013*

BMI (kg/m2)
Normal 143 (67.8) 119 (69.6) 12 (50.0) 12 (75.0)
Underweight 34 (16.1) 24 (14.0) 7 (29.2) 3 (18.8)
Overweight/obese 34 (16.1) 28 (16.4) 5 (20.8) 1 (6.3) 0.21

Transmission routes
Sex with a spouse 133 (63.0) 111 (64.9) 15 (62.5) 7 (43.8)
Sex with others 59 (28.0) 45 (26.3) 6 (25.0) 8 (50.0)
Men who have sex with men 9 (4.3) 7 (4.1) 2 (8.3) 0 (0.0)
Others 10 (4.8) 8 (4.7) 1 (4.2) 1 (6.3) 0.36

ARV drugs
Naive to ARV treatment 12 (5.7) 11 (6.4) 1 (4.2) 0 (0.0)
Lamivudine/stavudine/nevirapine 23 (10.9) 19 (11.1) 2 (8.3) 2 (12.5)
Lamivudine/zidovudine/nevirapine 103 (48.8) 86 (50.3) 10 (41.7) 7 (43.8)
Lopinavir/ritonavir or atazanavir 24 (11.4) 17 (9.9)  3 (12.5) 4 (25.0)
Others 49 (23.2) 38 (22.2) 8 (33.3) 3 (18.8) 0.71

Duration of ARV treatment
<3 months 27 (12.8) 26 (15.2) 1 (4.2) 0 (0)
3–6 months 7 (3.3) 7 (4.1) 0 (0) 0 (0)
>6 months 177 (83.9) 138 (80.7) 23 (95.8) 16(100) 0.22

CD4+ (cells/μL)
<200 53 (25.2) 41 (24.0) 9 (37.5) 3 (18.8)
200−349.9 52 (24.6) 38 (22.2) 7 (29.2) 7 (43.8)
≥350 106 (50.2) 92 (53.8) 8 (33.3) 6 (37.5) 0.13

Transaminitis
AST and/or ALT ≤ULN (40 U/L) 155 (73.5) 136 (79.5) 16 (66.7) 3 (18.8)
AST and/or ALT >ULN (40 U/L) 56 (26.5) 35 (20.5) 8 (33.3) 13 (81.3) <0.001*

*P < 0.05. ARV = antiretroviral, BMI = body mass index, AST = aspartate aminotransferase, ALT = alanine aminotransferase,
ULN = upper limit of normal, HBsAg = hepatitis B virus (HBV) surface antigen, HBeAg = extracellular form of HBV core
antigen; HCV = hepatitis C virus
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As shown in Table 3, univariate analysis indicated
that anti-HCV-positivity and the ages of 31−40 years
were risk factors for developing transaminitis (OR
16.8, 95% CI 4.5–62.4, P < 0.001 and OR 5.9, 95%
CI 1.7−21.2, P = 0.006, respectively). Female patients
had a relatively lower risk than male patients (OR
0.3, 95% CI 0.2–0.6, P < 0.001). The HIV-positive
patients having a CD4+ cell count >350 cells/μL had a
lower risk for ULN levels of aminotransferases
than those having a CD4+ cell count <200 cells/μL
(OR 0.3, 95% CI 0.2−0.7, P = 0.005). In multivariate

analysis, anti-HCV positivity as well as an age of
31−40 years remained predictive factors (OR 12.3,
95% CI 3.0−50.1, P < 0.001 and OR 4.6, 95% CI
1.2−17.5, P = 0.023, respectively), and being female
and having CD4+ cell count >350 cells/�L were factors
for not associated with transaminitis (OR 0.4, 95% CI
0.2−0.8, P = 0.014 and OR 0.4, 95%CI 0.2-0.9,
P = 0.040, respectively). The analysis did not show
any significant association of currently used ARV
regimens and HBsAg positivity with transaminitis in
this group of HIV patients (P >0.05).

Table 2. Medians of liver enzyme levels, AST and ALT, and CD4+ cell count in HIV monoinfected, and patients
coinfected with HIV and HBV or HCV currently on combination ART (n = 199)

HBsAg–/anti-HCV– HBsAg+/anti-HCV– HBsAg–/anti-HCV+ P

         (n = 160)         (n = 23) P         (n = 16)
Median Range Median Range Median Range

AST (U/L) 23.0 (9−1338) 33.0a (16−124) 0.001* 44.5b (21−208) <0.001*
ALT (U/L) 22.5 (6−765) 22.0 (12−99) 0.280 51.5b (13−149) <0.001*
CD4+ cells (cells/μL) 388.5 (4−1601) 279.0 (1−810) 0.091 311.0 (1291238) 0.46

aP < 0.05, bP < 0.001
AST = aspartate aminotransferase, ALT = alanine aminotransferase, HIV = human immunodeficiency virus,
HBsAg = hepatitis B virus (HBV) surface antigen, HCV = hepatitis C virus

Table 3. Univariate and multivariate analysis of risks for the transaminitis in patients infected with human
immunodeficiency virus (HIV) (n = 211)

Characteristics Enrolled Patients with Crude OR P Adjusted OR P
patients transaminitis (95%CI) (95%CI)

n (%)

Age (years)
≤30 34 3 (5) 1 1
31−40 82 30 (54) 5.9 (1.7−21.2) 0.006* 4.6 (1.2−17.5) 0.023*
41−50 53 12 (21) 3.0 (0.8−11.6) 0.11 2.2 (0.5−8.9) 0.28
>50 42 11 (20) 3.7 (0.9−14.4) 0.06 2.6 (0.6−10.9) 0.20

Sex
Male 92 36 (64) 1 1
Female 119 20 (36) 0.3 (0.2−0.6) <0.001* 0.4 (0.2−0.8) 0.014*

CD4+ (cells/μL)
<200 53 20 (36) 1 1
200−349.9 52 18 (32) 0.9 (0.4−1.9) 0.74 0.9 (0.4−2.4) 0.91
≥350 106 18 (32) 0.3 (0.2−0.7) 0.005* 0.4 (0.2−0.9) 0.04*

ARV treatment 3 (5) 1 0.29
Naive to ARV treatment 12 10 (18) 2.3 (0.5−10.8) 0.65
Lamivudine/stavudine/nevirapine 23 20 (36) 0.7 (0.2−2.9) 1.000
Lamivudine/zidovudine/nevirapine 103 6 (11) 1.0 (0.2−4.9) 0.52
Lopinavir/ritonavir or atazanavir 24 17 (30)  1.6 (0.4−6.7)
Others 49

HBV and HCV serological status
HBsAg– anti-HCV– 171 35 (63) 1 1
HBsAg+ anti-HCV– 24 8 (14) 1.9 (0.8−4.9) 0.17 1.3 (0.5−3.5) 0.64
HBsAg– anti-HCV+ 16 13 (23) 16.8 (4.5−62.4) <0.001* 12.3 (3.0−50.1) <0.001*

Data was adjusted for age, sex, CD4+ cell count, antiretroviral (ARV) treatment, hepatitis B virus (HBV) and hepatitis C virus
(HCV) coinfection in the model. *P < 0.05, OR = Odds ratio, CI = Confidence interval, HBsAg = HBV surface antigen,
HCV = hepatitis C virus
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Discussion
Accumulating evidence establishes several major

risks for liver abnormality in patients with HIV
including ARV treatment and coinfection with
hepatitis viruses [1]. This cross-sectional study has
demonstrated a relatively high seroprevalence of
11.4% HBV and 7.6% HCV coinfection, and a high
rate of 26.5% of transaminitis in HIV-infected Thai
patients mostly receiving combined ARV drugs.
However, ARV drugs currently used in these patients
were not significantly associated with elevated liver
enzymes. Rather, positivity for HCV, but not HBV
infection, together with age, sex, and CD4+ cell count
were factors predictive of transaminitis.

ARV treatment usually causes liver enzyme
elevation in HIV patients. Patients treated with
NNRTI-containing regimens, in particular nevirapine,
are at high risk of development of severe grades
(3−4) of hepatotoxicity. The hepatotoxicity is usually
observed within days to weeks and is frequently
present as a second peak reaction approximately
4−6 months [7]. In the present study, 94.3% of the
participants had currently ongoing ART, with 59.7%
receiving nevirapine-containing regimens. Although
previous reports indicated the NNRTI-induced liver
enzyme elevation in HIV patients [4, 7], no currently
used ARV regimen in the present study group was
significantly associated with transaminitis (Table 3).
In the present study, the low frequency of severe
grade (3–4) hepatotoxicity observed and a lack of
association of the ARV regimens used with
transaminitis were possibly because most of our
patients (83.9%) had been treated with ARV drugs
for longer than those reported in previous studies
(median: 32.1 [range up to 95.3] months) [4, 7]. Our
present data also indicated that up to 85% of the
patients with transaminitis had been on ART for longer
than 6 months with a median duration of 31.2 months
(range, 0−81.7); suggesting that early ARV-associated
hepatotoxicity may not contribute to transaminitis
observed in this HIV-infected group. However, long-
term effects of some ARV drugs on liver function
cannot be excluded [6]. Notably, to determine currently
used ARV regimens may not reflect the effect of
particular ARV drugs on hepatic abnormality in this
group because the patients may have been switched
from the other regimens because of complications.

Previous studies demonstrated that HIV
coinfection with HBV or HCV was associated with
the elevation of baseline liver enzyme levels in ARV-

na�ve HIV patients and was a major predictor for ARV
drug-induced aminotransferase elevation, and grade
3–4 hepatotoxicity, when HAART was initiated [4, 5,
7, 23, 24]. Our data suggested that the coinfection
with HBV or HCV was significantly associated with
transaminitis (Table 1). Consistent with findings in
previous studies [23, 25], patients coinfected with HIV
and HBV had relatively higher medians of AST, but
not ALT levels, than those infected with HIV alone
(Table 2). Interestingly, 4 patients coinfected with
HIV and HBV, who were potentially in an active stage
of HBV infection (HBeAg+), showed considerably
higher medians of both AST and ALT levels than HIV-
monoinfected patients. However, univariate and
multivariate analyses indicated that HBV infection
was not significantly associated with transaminitis in
this group of the patients (P > 0.05) (Table 3). This is
probably because of variable courses of HBV infection
and ARV drugs used in the HBsAg-positive HIV
patients [1]. In the present study, 71.1% of the
participants received lamivudine- or tenofovir-
containing ARV regimens that suppressed both HIV
and HBV replication [3, 26]. The drug regimens may
neutralize the influence of HBV infection in the
development of transaminitis in this HIV patient group
[26].

By contrast, like several previous studies [5, 23,
25], our present data showed significantly higher
medians of AST and ALT levels in patients coinfected
with HIV and HCV. We found that HCV-coinfection
carries a 12.3 times higher risk of transaminitis than
that in HCV seronegative patients (95% CI 3.0–50.1,
P <0.001) (Table 3). In the present study, because of
the exclusion of patients with opportunistic infections
including tuberculosis, alcohol consumers, and herbal
and steroid drug users, coinfection with HCV was
considered the major contributor to hepatic function
abnormality as shown by the abnormal levels of liver
enzymes. The elevation of liver enzymes, especially
ALT, in HIV patients coinfected with HCV, is
associated with hepatic steatosis, a common
complication of HCV infection [27, 28]. Accumulating
evidence suggests that coinfection of HCV
accelerates the progression of HCV-related diseases
including fibrosis, cirrhosis, and end-stage liver disease
in HIV patients, and that treatment with HAART does
not seem to improve prognosis of the liver diseases
related to HCV infection [2, 29]. The current use of
antiviral therapy against HCV infection in HCV–HIV
coinfected patients seems to delay the progression
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to chronic liver disease [3]. However, it is important
to note that there is still no specific treatment for HCV
infection for our patients. Therefore, unlike HBV,
HCV coinfection remains a risk for liver function
abnormality in HIV patients.

Apart from HCV coinfection, we found other risk
factors for transaminitis including age, sex, and CD4+

cell counts (Table 3). The ages of our patients varied
from less than 30 to over 50 years, and the majority
of the patients were aged between 31 and 40 years
(38.9% [82/211]), which has been demonstrated to
be predictive for the transaminitis. Being female was
also found to be less associated than being male. This
is consistent with our observation that HCV coinfection
is a major factor involved in the abnormal levels of
liver enzymes in the present study group and male
sex is known to be a risk factor of HCV infection in
HIV-infected Thai patients [12]. A CD4+ cell count
higher than 350 cells/�L was identified as a protective
factor for abnormal levels of liver enzymes, as
consistent with a previous study demonstrating that a
low number of CD4+ cells is an independent risk factor
for cytolysis, a two-fold increase of AST and/or ALT
levels in HBV–HIV coinfected patients [30]. The risk
factors demonstrated in our present study are probably
different from many previous studies because of
differences in the study design, population
characteristics, definition of liver enzyme elevation,
ARV regimens used, and duration of ART [1, 4, 5,
31].

In the present study, the impact of HBV or HCV
coinfection on the severity of HIV disease assessed
by the number of CD4+ cells, may also be important.
While other studies indicated a lower number of CD4+

T cells in HIV patients coinfected with HBV [32, 33],
there was no significant difference between HIV
patients coinfected with HBV or HCV, and HIV-
monoinfected patients that were ARV-na�ve [4, 5].
Our data showed a relatively lower CD4+ cell
count in HIV patients coinfected with HBV or HCV
(Table 2), even though this was not significant.
Possibly, effects of coinfection on the progression of
HIV disease is lessened by current ARV treatment
that helps maintaining CD4+ cell counts in this group
of patients. However, it is likely that coinfection with
HBV or HCV causes a poorer prognosis in these HIV-
infected patients.

In conclusion, the present study demonstrated
the relatively high prevalence of HBV and HCV
coinfections in HIV-infected Thai patients. Our data

indicated that the coinfection with HCV is a more
important contributor to liver function abnormality
assessed by transaminitis than coinfection with HBV
and currently used ARV drugs. While several studies
had demonstrated coinfection as the major risk factor
for liver enzyme elevation in ARV-na�ve HIV patients
and for severe hepatotoxicity when HAART is initiated
[4, 5, 7], our study found a significant association of
the HCV coinfection with liver abnormality in Thai
patients with HIV mostly receiving relatively longer
suppressive ART in the ART clinic of a secondary
care hospital. The transaminitis observed in the patients
may suggest their potential to develop chronic liver
diseases, possibly long-term ARV-associated
hepatotoxicity and hepatocarcinoma [6, 8, 34, 35]. Our
observational study suggests that screening of HBV
and HCV coinfection before starting ART and the long
term-monitoring of the progression to chronic liver
diseases is essential in the HIV patients in a resource-
limited setting such as Thailand.
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