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ABSTRACT

Background: Multiple biochemical parameters related to cytolysis, cholestasis and/or liver failure, can be used to
evaluate liver tolerance to antiretroviral (ARV) drugs. What parameters are most suitable for monitoring early hepatic
tolerance in the developing countries? Objective: To evaluate liver tolerance to NVP (nevirapine) or EFV (efavirenz)-
based regimens during the first six months. Method: This is a preliminary prospective cohort study with 125 naive
ivorian HIV1-infected patients, by observing the level of ALT (alanine aminotransferase), AST (aspartate aminotrans-
ferase), ALP (alkaline phosphatase), GGT (gamma-glutamyl transferase), and TBR (total bilirubin). Results: Variable
changes are noticed in the level of various biochemical parameters from MO to M6. Nevertheless, we found that the
values of these parameters studied fall within normal ranges except for GGT which showed an increased level with
NVP-based regimen. Biological liver tolerance to NVP or EFV-based regimen was good at M3 and M6 during therapy.
The percentage of patients who had elevated ALT activity had tripled with each ARV regimen from M3 to M6. We
noticed a decrease in the median value of transaminases (ALT and AST) from MO to M6. This decrease was statistically
significant for patients on EFV-based regimen from MO to M3 and from MO to M6. The ALP enzymes were the least
affected after initiation of therapy, regardless of the regimen taken. In general,we noticed an hepatotoxicity of grade 1
or 2, in the two ARV regimens. The hepatotoxicity of grade 3 or 4 were rare (only with transaminases and GGT).
Conclusion: We suggest a study of longer duration involving more patients, probably limited to the monitoring of
transaminases (ALT and AST) and GGT, due to the results more or less sensitive about them in our analysis.
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1. Introduction retroviral therapy (ART) for HIV-1 infection [3]. NNRTIs
are very essential and efficient class of ARVs. Efavirenz

A¥DS remains a publlic health problem in C6te d.’IVOire (EFV) and nevirapine (NVP) are the first-line NNRTIs
with HIV prevalence in the general population estimated used in the context of developing countries. NVP since

to 3.7% in 2009 [1]. The prc?scription of antir.etrov.iral its first description as NNRTI [4] and EFV both have
drugs (ARVs) in Céte d’Ivoire, as well as biological proven efficacy when used in appropriate combinations

monitoring of HIV-infected patients, keep to the WHO in ART. Moreover, these two NNRTIs have equal effi-

recommendations in the developing countries [2]. They ciency. A large randomized trial compared EFV and

are based on the prescription of two nucleoside reverse NVP in a tritherapy with stavudine (D4T) and lami-
transcriptase inhibitors (NRTIS) and one non-nucleoside vudine (3TC) [5] This trial showed that the rate of vi-

reverse transcriptase inhibitor (NNRTI) as first-line anti- rologic failure was not significantly different in patients

“Corresponding author. receiving NVP compared to those receiving EFV.
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Concerning liver injury, liver is not only a target organ
for the virus but also for ART, and hepatobiliary disease
is common and sometimes severe in HIV-infected pa-
tients [6]. Clinical condition of hepatotoxicity in patients
with HIV infection range from asymptomatic increase in
transaminases to fulminante liver failure, a severe de-
composition of liver function that can lead to death, de-
spite changes or discontinuation of ART. It is associated
with symptoms like jaundice, coagulopathy and signify-
cantly elevated level of alanine aminotransferase (ALT)
[7]. The less serious cases of hepatotoxicity associated
with ART are generally reversible and are characterized
by abnormal serum levels of ALT and/or AST (aspartate
aminotransferase) in the presence or not of clinical
symptoms of liver injury [8]. The incidence of severe
abnormalities of liver function (grade 3 - 4) varies from 2
to 18 per 100 according to different studies [9-11]. This
is usually an increased liver enzymes associated or not
with a cholestatic syndrome [12]. The increase in liver
enzymes was reported as a potential side effect of most
ARVs [13-15]. Increase in liver enzymes associated with
NNRTIs is sometimes from a hypersensitivity reaction
[16,17].

Some reports have linked the use of specific NNRTIs,
such as NVP and EFV precisely, to the development of
hepatotoxicity [18]. Trials with NVP or EFV have shown
acceptable toxicity profiles, pharmacovigilance reports
on antiretroviral drugs have identified serious liver injury
to nevirapine in particular [10]. Two distinct modes of

side effect associated with the use of nevirapine emerged:

hypersensitivity reactions and direct drug toxicity [19].
Nevirapine in particular, can cause hepatitis in the first 2
- 3 months of treatment [20]. Conversely, although re-
ported, little published information is available regarding
the risk of hepatotoxicity in patients receiving efavirenz
[21,22]. Early liver abnormalities noticed with efavirenz
are usually mild and associated with skin rashes [18].
According to Eholie et al., experiences from the Depart-
ment of Infectious and Tropical diseases in Abidjan,
documentation on adverse effect focused on the fixed
combination of D4T + 3TC + NVP, in a study conducted
with 282 patients with a prevalence of severe effect of
15.3% of which 8.2% are hepatic cytolysis [3]. In the
study of Trivacan, tolerance of the combination zi-
dovudine + lamivudine + efavirenz during the first 6
months of treatment was assessed in 740 adults [23]. In
those studies, liver problem accounted for one sixth of
the rare cases of stopping of EFV.

The two NNRTIs (NVP and EFV) are recommended
in resource-limited settings, they can be substituted for
one another in case of poor tolerance, like replacing EFV
with NVP in the event of persistent and severe toxicity of
EFV on the central nervous system, although more sig-
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nificant skin rashes was noted with NVP than EFV [24].
Similarly, in case of rashes and/or non-severe liver toxic-
ity (grade 1 - 2) associated with the use of NVP, it is rec-
ommended to substitute NVP for EFV and make a care-
ful follow-up [2]. Optimum efficiency and good toler-
ance (e.g. on liver) of first-line ART including NVP or
EFV would help to prevent the utilization of the sec-
ond-line ART that are more expensive.

Abnormalities observed at times in liver function tests,
thus necessitate careful interpretation of results. Some
drugs (e.g., NVP and less frequently EFV) increase se-
rum levels of gamma-glutamyl transferase (GGT). This
laboratory result is often interpreted as a marker of liver
injury, an isolated elevation of this enzyme actually re-
flects enzyme induction. Similarly, hyperbilirubinaemia
alone should not be linked to liver injury, as an indirect
hyperbilirubinaemia may be related to certain drugs such
as indinavir or atazanavir, this risk is increased in pa-
tients having underlying Gilbert’s syndrome (a genetic
disorder) [25-27]. Liver injury induced by drugs is asso-
ciated with elevated direct bilirubin and clinical jaundice,
an appearance of a poor clinical condition. The profile of
a cholestasis should not be considered until when there is
an associated increase in serum alkaline phosphatase and
bilirubin. Elevated transaminase levels should be inter-
preted in clinical context. For example, increased liver
enzymes in a patient with chronic HBV infection do not
necessarily imply drug toxicity, but may reflect extended
hepatitis B, which often occur during the natural course
of the disease [10]. The liver function abnormalities may
be due to drug toxicity, but also a lower tolerance of
hepatitis B linked to the improvement of cell-mediated
immunity to an Hbe-Ag seroconversion or reactivation of
hepatitis B virus [28,29].

A laboratory test before starting the first antiretroviral
therapy for the determination of transaminases, GGT,
alkaline phosphatase (ALP), total bilirubin (TBR) is
recommended [12]. However, in resource-limited set-
tings, WHO recommends performing their dosage de-
pending on symptoms. However, some experts suggest
monitoring of liver enzymes during the first three months
of treatment and then carry out the needed dosage (de-
pending on symptoms) [2].

The first six months of ART is a crucial period for the
therapy success, it must be given special attention. Thus,
it seemed appropriate to carry out a prospective study
during the first 6 months of ART on comparative field
hepatic tolerance to NVP and EFV-based regimens. This
study is also justified due to the the fact that the predis-
posing factors for liver toxicity are not automatically
given attention to in the developing countries (hepatitis B,
hepatitis C, genetic factors ...). With regard to genetic
factors, people with HLA-DRB1 0101 have an increased
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propensity to develop hypersensitivity associated with
NVP [30-32]. It seems interesting to consider the values
of serum transaminases (ALT and AST), TBR, ALP and
GGT in patients in Abidjan prior to initiation of treat-
ment and then three months (M3) later and six months
(M6) after initiation of ART. This study is a preliminary
comparative evaluation approach on biochemical liver
tolerance in early stage of NVP or EFV-based regimens.
All multiple biochemical parameters related to cytolysis,
cholestasis and/or liver failure, not used in routine, will
they allow an homogeneous interpretation of liver tole-
rance in the first six months of ART in Abidjan?

2. Materials and Methods
2.1. Type of Study and Patients

This is a prospective study, which took place in a certi-
fied centre for the care of patients living with HIV/AIDS
in the University Teaching Hospital of Cocody-Abidjan
(Coéte d’Ivoire) in collaboration with the Biochemistry
Laboratory of the “Institut Pasteur Cocody-Abidjan”. It
was conducted with therapy-naive patients before start-
ing this study, infected with human immunodeficiency
virus type 1 (HIV-1), aged 15 years minimum, of both

sex. We focused on patients receiving NVP or EFV-
based regimen. In accordance with the immunological
and clinical criteria (CDC classification 1993) [33] and
eligibility to ART for adolescents and adults in Cote
d’Ivoire [34], we considered asymptomatic patients with
CD4 < 200/mm’, symptomatic patients in CDC B stage
with CD4 < 350/mm’ and symptomatic patients in CDC
C stage regardless of CD4 cells count. The counting of
CD4 cell level was done by using method of flow cy-
tometry. The biomedical data used were those obtained
in MO (prior to initiation of treatment) and those at M3
(third month) and M6 (sixth month) after initiation of
ART. Our study included 125 patients (Figure 1).

2.2. Biochemical Parameters Studied

The parameters involved in the study were ALT, AST,
ALP, GGT and TBR. The biochemical assays were per-
formed on an automatic type Roche Cobas Integra 400
Plus. The analytical methods used were the enzymatic
method for ALT and AST, the colorimetric method for
ALP and GGT, and diazotization method for TBR. The
baseline values of blood biochemical parameters used are
those for an Ivorian adult presumed healthy [35]: ALT (6
- 28 IU/L), AST (7 - 35 IU/L), ALP (39 - 210 IU/L),

125 eligible therapy-naive patients to ART containing NVP or EFV

42 patients were excluded in the course of study

21 patients were lost of follow-up

17 patients died (death not reported)

03 patients travelled out of the country

01 patient changed to another ARV
therapy (changed to IP-containing
ARV regimen)

\4

83 patients with complete data in M6

Figure 1. Patients selection diagram.
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GGT (8 - 61 IU/L), TBR (3 - 13 mg/L). In the first ap-
proach of interpretation, these values are considered ele-
vated when above the upper limit normal (ULN). Grades
of severity of hepatotoxicity are defined according to
WHO [36] from a multiple of the value of the ULN.
Thus, we have considered in our study hepatotoxicity to
be of grade 1 or 2 when the enzyme activity will be less
than 5 x ULN of biochemical parameters. When the en-
zyme activity will be greater than 5 x ULN of biochemi-
cal parameters, we classify hepatotoxicity to be of grade
3or4.

2.3. Statistical Analysis

Statistical tests used were that of Fisher’s exact test and
Mann-Whitney test. SPSS version 14.0 software was
used for statistical analysis. The level of significance for
both tests was 5%.

3. Results
3.1. Analysis of Baseline General Characteristics

Eighty three patients were retained for our study with a
median age of 37 years and 59% were female. They had
a median baseline CD4 count of 101/mm®. Given the
antiretroviral regimens studied, these patients were all
having HIV-1 infection and more than half had at least
one opportunistic infection. The antiretroviral treatment
given was the first-line one and consisted of association
of 2 NRTIs + 1 NNRTI of either EFV (81.93%) or NVP
(18.07%). The other main treatment associated with ART
was cotrimoxazole prophylaxis and treatment for tubercu-
losis (TB). All baseline features are presented in Table 1.

3.2. Analysis of Biochemical Parameters before
and after Initiation of ART According to
the Type of ARV Regimen (Table 2)

The monitoring of patients through the two ARV regi-
mens, allowed us to notice an overall decrease in the me-
dian values of transaminases (ALT and AST) from MO to
M6. This decrease was statistically significant for pa-
tients on EFV-based regimen from MO to M3 with ALT
(p < 0.001) and AST (p < 0.001); and also from MO to
M6 with ALT (p = 0.01) and AST (p = 0.001). The me-
dian values of transaminases in the case of NVP-based
regimen remained statistically homogeneous from MO to
M6. Concerning GGT and ALP, the study noted an in-
crease in their median values from MO to M3 and from
MO to M6 with EFV-based regimen. However, it is nec-
essary to clarify that this increase was significant for
GGT from MO to M3 (p = 0.002). The values of GGT
and ALP changed variably but remained statistically
homogeneous from MO to M3 and from MO to M6 with
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NVP-based regimen. TBR values decreased significantly
from MO to M3 (p = 0.008) and from MO to M6 (P =
0.02) with EFV-based regimen. Similar evolution con-
cerning TBR was noticed on NVP-based regimen from
MO to M3 (p = 0.02) but from MO to M6 this decrease
was not significant (p = 0.12). Nevertheless, taking into
account the normal values, we found that the hepatic
biological tolerance during EFV or NVP-based regimen
was generally good in M3 and M6. The majority of the
median values of biochemical parameters studied were
between normal ranges except for those of GGT that
were increased in NVP-based regimen.

3.3. Comparative Analysis of Biochemical
Parameters before and after Initiation of
ART between the Two ARV Regimens
(Figure 2)

The comparison of median values of different biochemi-
cal parameters after initiation of ART has shown that
changes in these parameters were similar in both ARV
regimens. All observed differences were not statistically
significant (p > 0.05). The early hepatic biological toler-
ance during EFV or NVP-based regimen was generally
good and similar. We observed an increase in values of
GGT with the NVP-based regimen. But differences ob-
served in M3 and M6 between the median values of this
enzyme during EFV-based regimen and NVP-based
regimen remained statistically insignificant (p > 0.05)
even though they had been in MO (p = 0.03).

3.4. Comparative Analysis of Early Hepatic
Biochemical Changes after Initiation of
NVP and EFV-Based Regimens

According to the two ARV regimens studied, no signifi-
cant difference was observed in the proportion of patients

Table 1. Baseline characteristics.

Median (IQR) 37 (32-44)
Age at the beginning of <50 69 (83.13%)
treatment (years) '
>50 14 (16.87%)
Female 49 (59%)

HIV Type HIV1 [n(%)] 83 (100%)

baseline CD4 count (/mm®) Median (IQR) 101 (01 - 363)

Presence of opportunistic infection [n(%)] 50 (60.24%)

NVP-based regimen [n(%)] 15 (18.07%)

Antiretroviral Therapy
EFV based-regimen [n(%)] 68 (81.93%)
Cotrimoxazole prophylaxis [n(%)] 73 (87.95%)

TB treatment [n(%)] 10 (12.05%)
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Table 2. Values of various biochemical parameters in M3 and M6 compared to the value in MO0 for patients on NVP or EFV-

based regimen.

[Median (IQR)]
Biochemical Parameters
MO M3 MO M6
ALT 18.6 (14.5 - 28.1) 15.7 (8.8 - 27.3) 18.6(14.5-28.1)  23.5(14.25 - 29.85)
p 0.16 0.36
AST 32.2(29.3 - 45.2) 273 (21.7-45.1) 32.2(29.3 - 45.2) 28 (23.8 - 42.5)
p 0.05 0.41
NVP-based regimen ALP 85.4 (71.1 - 126) 110 (77.2 - 135) 85.4 (71.1 - 126) 104 (82.7 - 125
(n=15) P 0.14 0.28
GGT 81.1 (40.3 - 159) 69.3 (53.7 - 186) 81.1 (40.3 - 159) 67.5(39.6 - 134
p 0.73 0.86
TBR 6(4-7) 4(4-6) 6(4-7) 4(4-6)
p 0.02 0.12
ALT 26.4 (15.25 - 34.22) 14.3 (8.750 - 18.30) 26.4 (15.25 - 34.22) 15.9 (12.55-27.2)
p <0.001 0.01
AST 37.65 (26.70 - 54.8) 26.45 (21.35-34.77) 37.65 (26.70 - 54.8) 27.60 (22.62 - 35.45)
p <0.001 0.001
EFV-based regimen ALP 87.35 (68.85-117.75) 96.35(71.35-126.75) 87.35(68.85-117.75) 105.5 (72.57 - 134)
(n=068) p 032 0.06
GGT 41(29.3 - 74.67) 52.4(37.25-117) 41(29.3 - 74.67) 43.05 (30.42 - 73.6)
p 0.002 0.66
TBR 5(3-6) 4(3-5) 5(3-6) 4(3-5)
P 0.008 0.02

p Mann-Whitney test.

who experienced an increase in enzyme activity (p > 0.05)
in M3 and M6. No changes in TBR values were found in
M3 and M6 with the two ARV regimens. We also found
that the proportion of patients who had elevated ALT
activity have increased approximately from 8% to 24%
for EFV-based regimen and from 6% to 20% for the
NVP-based regimen (Figure 3). ALP enzymes are the
least affected after initiation of ART regardless of ARV
regimen. Indeed only 8.8% of patients under EFV-based
regimen and 6.6% of patients on NVP-based regimen
showed an increase in the activity of ALP in M3. In M6,
7.3% of patients receiving EFV-based regimen had a
higher activity of ALP and no changes in the activity of
this enzyme was observed with NVP-based regimen.
Overall hepatotoxicity observed were grade 1 or 2 and
was similar for the two regimens, with no statistically
significant differences (p > 0.05) with all the enzymes
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studied in M3 and M6. The hepatotoxicity of grade 3 or 4
were rare (only with transaminases and GGT) and no
significant differences were observed in M3 and M6 be-
tween the two ARV regimens (Table 3).

3.5. Increases in Serum Level of Biochemical
Parameters in M6 According to ARV
Regimen and Considering Certain
Particular Factors

By studying increases in biochemical parameters serum
level in M6 according to certain predisposing factors to
liver toxicity, we have discovered that gain in CD4 cells
and baseline CD4 count in NVP-based regimen have no
influence on these increases (Fisher’s exact test p > 0.05).
However, TB treatment with EFV-based regimen had
significant effect on the increase of GGT in M6 (Fisher
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Figure 2. Differences between median values of biochemical parameters during NVP and EFV-based regimen (p Mann-

Whitney test).
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B EFV-based
regimen
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Figure 3. Proportion of patients who experienced an increase in biochemical parameters (>NUL) according to ARV regimens

(p Fischer’s exact test).
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Table 3. Comparison of the increase in biochemical parameters based on the grades between the two regimes ARV.

M3 [n (%)]

M6 [n (%)]

ALT  AST  ALP  GGT  TBR ALT AST ALP  GGT  TBR
EFV-based 5 16 6 22 0 15 18 5 15 0
regimen (n=68) (7.3%) (23.6%) (8.8%) (32.3%)  (0%) (22.1%) (264%) (7.3%) (22.1%)  (0%)
Hepatgtoi‘idtg of  NvP-based 1 6 1 7 0 3 6 0 6 0
grade L or regimen (n=15) (6.6%) (40%)  (6.6%) (46.6%)  (0%) (20%)  (40%)  (0%)  (40.6%)  (0%)
P 1 0.20 1 0.37 1 1 0.34 0.57 0.19 1
EFV-based 1 1 0 5 0 1 0 0 5 0
regimen (n=68) (1.4%) (1.4%) (0%) (7.3%)  (0%) (14%)  (0%)  (0%)  (7.3%)  (0%)
Hepatg“’;‘icnz of  NVP-based 0 0 0 2 0 0 0 0 2 0
BrACEIOTT  regimen (n=15)  (0%)  (0%)  (0%)  (1.3%)  (0%) %) (%) (0%  (13%) (%)
P 1 1 1 0.60 1 1 1 1 0.60 1

p Fischer’s exact test.

test p = 0.005). The increase in other biochemical pa-
rameters serum level with this regimen was not influ-
enced by the others factors cited above (Fisher’s exact
test p > 0.05).

4. Discussion

Non-Nucleoside Reverse Transcriptase Inhibitors like
NVP and EFV are often used in combination with other
ARVs for the treatment of HIV-1 infection. However,
significant hepatotoxicity was observed with their use in
clinical trials and in practice [37-40]. In our study, the
evolution of various biochemical parameters from MO to
M6 is variable with NVP or EFV-based regimen. How-
ever, we found that the majority of values of these pa-
rameters studied fell within the normal ranges except for
that of GGT that was increased during NVP-based regi-
men. Comparing the values of these biochemical pa-
rameters during ART, we found that the hepatic biologi-
cal tolerance to EFV or NVP-based regimen was gener-
ally good and similar in M3 and M6: no significant dif-
ference has been observed in the proportion of patients
who experienced an increase in enzyme activities be-
tween these two ARV regimens. Palmon et al. in their
retrospective cohort study determined the incidence of
hepatotoxicity associated with NNRTI in a group of
HIV-infected patients who received delavirdine, EFV
and NVP, the rate was similar among the three treatment
groups [41]. Other results were provided by Sanne et al.
in early hepatotoxicity (during the first 12 weeks of
treatment). In their analysis, the frequency of hepatotox-
icity was 17% in the group receiving NVP and 0% in the
EFV group [42]. Their data confirmed an increased risk
of early hepatotoxicity associated with the use of NVP
[11,43]. The proportion of patients who had elevated
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ALT activity had tripled with each ARV therapy from
M3 to M6. The increased activity of ALT was reported
as a potential side effect of most ARVs used in the
treatment of HIV infection [44,45]. Our study findings
are close to those of Martinez et al. who showed in a
study on the occurrence of skin reactions or liver injury
after receiving NVP, that hepatotoxicity was observed in
12.5% of their cohort with an incidence of 3% and 9% in
M3 and M6 respectively [37].

Our study showed an overall decrease in median value
of transaminases (ALT and AST) from MO to M6. This
decrease was statistically significant for patients receiv-
ing EFV-based regimen from MO to M3 and MO to M6.
Sulkowski et al. found no difference in ALT and AST
serum levels before treatment between patients who re-
ceived NVP or EFV like in our study. However, during
follow-up, the magnitude of the increase in ALT and
AST serum levels was higher in patients who received
NVP compared to those receiving EFV with a follow-up
period longer than ours [18]. These authors acknowl-
edged that the increased levels of ALT or AST are im-
perfect indicators of hepatotoxicity, but said they are
commonly used in clinical practice [46]. The ALP en-
zymes were the least affected after initiation of ARV
treatment regardless of ARV regimen. After six months
of treatment, only 7% of patients receiving EFV-based
regimen had a higher activity of ALP. Djoman et al. [45]
observed in their study 1.7% of cases of elevated ALP
over a period of six months of ART in Abidjan. Overall
hepatotoxicity observed was grade 1 or 2 and was similar
for the two ART containing EFV or NVP. The hepato-
toxicity of grade 3 or 4 were rare (only with transami-
nases and GGT) and no significant differences were ob-
served in M3 and M6 between the two ARV regimens.
Palmon et al. also showed a low incidence of grade 3-4
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hepatotoxicity (1.1%) especially with ALT and AST by
comparing treatments based on delarvidine, efavirenz or
nevirapine [41]. Reisler et al. also reported in a meta-
analysis from laboratory data and mortality of 21 clinical
studies of “AIDS Clinical Trial Group” (ACTG), that
ART consisting of two NRTIs and NVP or EFV were
associated with ALT and/or AST levels greater than five
times the ULN (8.9% and 10.8% respectively) that were
not significantly different [22]. Similarly, in a cohort
study that compared liver tolerance when receiving
NNRTIs with 3975 person per years with good follow-up,
there was no significant difference between ALT and/or
AST levels greater than 5 times the ULN in patients
treated with NVP or EFV (2.1% and 1.7% respectively)
[47]. But Sulkowski et al. concluded in their study that
severe hepatotoxicity occurs during one NNRTI-based
therapy and was more common in patients receiving
NVP (occurring in 15.6%) than those using the EFV (8%)
over a relatively longer period [18]. The relatively high
rate of severe hepatotoxicity observed by Sulkowski et al.
compared with those previously reported in clinical trial
cohorts, could be explained by the high incidence of fac-
tors that could lead to the hepatotoxicity of NNRTIs such
as chronic hepatitis [18]. By studying the biochemical
parameters median increases in M6 based on certain fac-
tors predisposing to liver toxicity, we found no influence
of the gain of CD4 cells count, sex and initial CD4 count
with NVP-based regimen. Only the influence of TB
treatment with EFV-based regimen had significantly in-
creased GGT in M6.

A significant increase in the value of GGT was noticed
three months after starting treatment with EFV. This
elevation of GGT could be explained by the phenomenon
of enzyme induction of anti-tuberculosis drugs (rifam-
picin, isoniazid) because 8 out of 10 patients who were
under TB treatment had high GGT serum level. Our re-
sults are similar to those of Pozniak et al. who observed
in a study that the side effects of anti-tuberculosis drugs
on the liver is observed in 20% - 40% of patients with
HIV infection and occurred in the first six months of
treatment [48]. TB treatment would be a predictive factor
of the occurrence of cholestasis in patients receiving
ART containing EFV. The taking of anti-tuberculosis
drugs by patients would play an important role.

Indeed the enzyme induction caused by rifampicin
would cause increased GGT levels and incidence of se-
vere abnormalities of liver function (grade 3 - 4) varies
from 2% to 18% in some studies [9,11]. Analyses of he-
patic side effects from other cohorts, such as “CHORUS”
(Collaborations in HIV Outcomes Research U.S.) and
“Target studies” have confirmed that the frequency and
the risk of significant hepatic events with NVP or EFV-
based regimen were similar to those associated with the

Copyright © 2012 SciRes.

use of other ARVs [49-52]. Clarke et al. have reported
that some patients who experienced serious liver toxicity
with NVP did not develop severe hepatotoxicity during a
subsequent treatment with EFV, suggesting that toxicity
was related to ARV and not to specific class [53]. It
should be noted that hepatotoxicity with NVP or EFV
does not appear to increase the risk of developing liver
damage from exposure to alternative NNRTIs [54,55].

5. Conclusion

This study about the prospective monitoring of early
field hepatic tolerance to NVP or EFV-based regimens is
a preliminary analysis. Monitoring of multiple biochemi-
cal parameters showed a good liver tolerance to these
two ARV regimens in the first six months of therapy. A
study of longer duration with more patients probably
restricted to the monitoring of transaminases (ALT and
AST) and GGT, due to the results more or less sensitive
about them in our study. A correlation of changes in
these biochemical parameters to more factors (presence
or absence of hepatitis, tuberculosis treatment, and base-
line CD4 count, female and others predisposing factors
of liver toxicity) is essential for a better interpretation of
hepatic tolerance in Ivorian HIV1-infected patients, re-
ceiving prefered first-line ART in developing countries.
A good monitoring of first-line ART could prevent the
second-line ART which is more expensive.
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