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ABSTRACT : In order to contribute to the knowledge of the
effects of antiretroviral drugs, a descriptive study was conducted
on HIV patients who started antiretroviral therapy (ART). The 321
patients who were the subject of this study were selected from the
cohort of HIV-infected patients followed at the Centre Médical de
Suivi des Donateurs de Sang (CMSDS) in Abidjan (RCI), in the
period from 2005 to 2012. These patients received regularly,
according to their condition, seven (7) ARV therapeutic
combinations which are AZT-3TC-EFV, AZT-3TC-NVP, AZT-
3TC-NFV, AZT-3TC-LOP/RIT, DT4-3TC-EFV, DT4-3TC-NVP,
and FTC-TDF-EFV. Biological check-ups performed every six (6)
months allowed to follow these patients during 36 months of
treatment and biological parameters were measured. The results
on transaminases (GOT, GPT) and creatinine do not show toxicity
of these different treatments on the hepatic and renal functions.
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INTRODUCTION

Since the discovery of the human immunodeficiency virus (HIV) (Barré-Sinoussi F et al.,
1983; Barré-Sinoussi F et al., 1985; Miedema F, 2008; Vahlne A, 2009; Agrawal S, Sawant
S, & Shastri J, 2010), HIV-1 and HIV-2, both causative agents of the acquired
immunodeficiency syndrome (AIDS), have spread throughout the world, causing a pandemic
with tragic consequences. Despite the importance of the work done and the quality of the
knowledge accumulated, AIDS remains a subject of justified universal concern.

Indeed, in the absence of a cure, antiretroviral therapy (ART) has emerged as an effective life-
saving tool. Today, ART remains the best guarantee for a "normalization™ of life for people
living with HIV (PLHIV). Although they do not offer a cure, ARVs allow for the containing
of the action of the virus by slowing down its proliferation in the body, preventing the evolution
towards the AIDS stage, the ultimate stage of HIV infection. The objective of this work is to
evaluate the impact of ARV treatment on two vital organs—the liver and the kidneys.

MATERIAL AND METHOD
Sampling

The study included a sample of 321 patients from the Centre Médical de Suivi des Donateurs
de Sang (CMSDS) based at the Centre National de Transfusion Sanguine in Abidjan. Adult
patients infected with HIV-1 and/or HIV-2, females and males, who started ART for the first
time and were followed up in the above-mentioned recruitment center, in the period from 2005
to 2012, were retained (inclusion criteria). However, any HIV-positive patient under 16 years
of age, female or male, or any untreated adult patient was not included (Exclusion criteria).

Treatment of Patients

The selected patients received thirty-six (36) months of first-line antiretroviral treatment (seven
therapeutic combinations). They were followed up in the laboratory for six months; every six
months, blood samples were taken for biological analysis.

Biochemical Analysis Technique

The apparatus used is the FULLY AUTOMATER. The FULLY consists of a computer and a
set of numbered racks where the samples to be analyzed and the reagents are placed. Blood
samples are collected in dry tubes and centrifuged. They are left to settle for 5 to 10 minutes
and the serum is collected for analysis. The FULLY performs the determination of creatinine,
blood sugar, transaminases, urea.

Statistical Analysis

Data processing was performed using Statistica version 10 software. Results were expressed
as mean +/-SD (standard deviation). Student's t-test was used to compare means. The test was
considered significant at a value of P<0.05.
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RESULTS
Effect of ARVs on Glutamic Oxaloacetic Transaminases (GOT)

The effects of the different combination therapies on the GOT level are reflected by a
reduction in the initial GOT level as early as the 12th month of treatment, with the exception
of the AZT 3TC LOP RIT and AZT 3TC NFV combinations (Figure 1).

The AZT 3TC EFV and AZT 3TC LOP RIT treatments reduced the GTT from 77.66+10.8
(MO) to 36.41+15 (M36) and from 29+8.3 (MO0) to 26.66+15 (M36) respectively, following
variations of 53.11% and 8.06%.

The four other therapeutic combinations—AZT 3TC NFV, AZT 3TC NVP, D4T 3TC NVP
and FTC TDF EFV—after having induced a decrease in the rate of TGO, maintain this rate
without significant variation until the 36th month of treatment.

AZT 3TC NFV and AZT 3TC NVP treatments induced respective decreases of 28.07% and
18.20%, bringing TGO from 31.0£7 IU/L (MO) to 26+6.2 (M36) and from 40.93+4 IU/L (MO0)
to 33.48+3.3 IU/L (M36). Under DAT 3TC NVP treatment, OGTT decreased by 21.13% to
32.42+13.5 IU/L, whereas the level at MO was 41.11+7.5 IU/L. With FTC TDF EFV treatment,
OGTTs decreased from 47.22+12.8 IU/L (MO0) to 35+10.7 IU/L (M36). The rate of change was
24.48%. With the DAT 3TC EFV combination, the decrease was delayed by 6 months and
appeared after 18 months of treatment.

With the DAT 3TC EFV combination, the decline was delayed by 6 months and appeared
after 18 months of treatment.
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Figure 1: Effects of combination therapies on Glutamic Oxaloacetic Transaminases
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Effect of ARVs on Glutamic Pyruvic Transaminases (GPT)

GTPs are hepatic enzymes that play a role in the transfer of amino acids during certain
metabolic reactions. Unlike GOTs found in other cells such as heart and muscle cells, TGPs
are more prevalent in the liver and better reflect the catalytic state of this organ. The average
TGP values in a healthy person are between 5 1U/l and 40 [U/I.

Analysis according to the therapeutic combination administered allows us to note some
differences, even if overall, the profiles of TGP levels are similar. Indeed, whatever the
therapeutic combination, an increase appears at the 30th month of treatment followed at the
36th month by a decrease bringing the TGP value below the value at the initiation of the
treatment (Figure 2).

Before the 30th month, the combination therapies AZT 3TC NVP, AZT 3TC NFV and FTC
TDF EFV do not induce a significant change. The following values are measured:

6.94% (at M12), 9.21% (at M18), 19.18% (at M24), 10.79 (at M30), and 14.64% (at M36), for
the AZT 3TC NVP combination, with a peak of 33.67+161U/L (at M30)

- 14.81% (at M18), 9.27% (at M24), 19.55% (at M30), and 23.38% (at M36) for the AZT 3TC
NFV combination, with a peak of 35.58+18IU/L (at M30)

- 8.16% (at M12), 7.27% (at M18), 7.27% (at M24), 38.11% (M30), and 5.34% (at M36), for
the FTC TDF EFV combination, with a peak of 32.8+3.51U/L (at M30)

In contrast, the AZT 3TC EFV, AZT 3TC LOP RIT, DAT 3TC EFV, and D4AT 3TC NVP
combinations initially induce a decline before the onset of the month 30 increase. The following
values are measured:

- 18.98% (at M12), 13.32% (at M18), 11.68% (at M24), 28.93% (at M30), and 21.03% (at
M36), for the AZT 3TC EFV combination, with a peak of 45.23+4.5 IU/L (at M30).

- 23.91% (at M12), 23.54% (at M18), 28.99% (at M24), 11.95% (at M30), and 29.77% (at
M36) for the AZT 3TC LOP/RIT combination, with a peak of 24.44+2.4 1U/L (at M30)

- 24.44% (at M12), 38.11% (at M18), 55.91% (at M24), 19.11% (at M30), and 44.05% (at
M36) for the DAT 3TC EFV combination, with a peak of 29.1+10 IU/L (at M30)

- 24.26% (at M12), 17.62% (at M18), 25.92% (at M24), 30.40% (at M30), and 9.08% (at M36)
for the D4T 3TC NVP combination, with a peak of 31.44+15 IU/L (at M30).

After 36 months of treatment, each of the 7 combinations administered also yielded TGP levels
below the baseline, with peak increases also at month 30.
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Figure 2: Effects of combination therapies on Glutamic Pyruvic Transaminases

*: P<0.05 Normal values: 5 to 40 Ul/I

Effect of ARVs on Creatinine

Creatinine is a breakdown product of a molecule called creatine that is present in muscles and
is used for energy production. Creatinine is carried in the blood and eliminated from the body
by the kidneys through the urine. For a healthy person, creatinine levels are constant, within
the range of 6 to 14 mg/L. An increase in creatinine levels in the blood goes hand in hand with
an alteration in glomerular function (renal function).

Of the 7 combination therapies administered, 6 maintained creatinine levels measured at the
start of treatment almost unchanged within a range of 10 to 12 mg/l from the first month to the
36th month.

Only the AZT 3TC EFV combination shows a notable difference in the evolution of this
parameter. Indeed, at the initiation of treatment, the measured creatinine value was 20.4+3.4
mg/ml. After 12 months of treatment, there was a 37.35% drop, resulting in a measured level
of 12.78+4.3 mg/ml (at M12). This value remained almost constant until the 30th month, when
a non-significant increase was measured (Figure 3).
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DISCUSSION

In our study, whatever the treatment received, we have an overall stability of the patients'
hepatic and renal functions. This is reflected by transaminase and creatinine levels within the
norms.

However, the literature describes the existence of hepatic and renal disorders usually associated
with ARV treatment.

Indeed, it is not uncommon to observe abnormalities of the liver balance in people living with
HIV on ARVs. All classes of ARVs can induce hepatotoxicity (Kontorinis N. & Dieterich D.,
2003). Most often, this is an elevation of liver enzymes (transaminases), which is completely
reversible and does not require the discontinuation of treatment. For example, the
hepatotoxicity of nucleotide reverse transcriptase inhibitors described by Gervais A. (2009) is
well known. For Ollivon (2012), the ARVs most likely to induce hepatic abnormalities are
NNRTIs and PI, because these drugs are mainly metabolized by the liver. In this class of ARV,
Gervais (2009) described the hepatotoxicity of efavirenz and nevirapine. Similarly, according
to Ollivon (2012), people living with HIV (PLHIV) have a 30-40% significant risk of steatosis
(which is an accumulation of fat in the liver cells) that may be caused by NRTI use. Drug
intolerance, which occurs during the first few weeks following the start of treatment, is most
often incriminated in these anormalities (Ollivon, 2012). The absence of this toxicity in our
study could be justified by the fact that our patients tolerated the drugs prescribed to them well.
However, this hypothesis should be taken with caution because, according to the same author,
liver damage is often silent and symptoms take time to appear. They are often difficult to
identify. This is why in patients with metabolic disorders and elevated transaminases, it is
recommended to carry out complementary examinations such as ultrasound, liver biopsy, etc.

The literature also reports that antiretroviral drugs have a nephrotoxic potential (1zzedine H.,
Launay-Vacher V. & Deray G., 2005). Indeed, some ARVs can cause tubulopathy, a kidney
damage that can lead to severe renal failure in some patients (Mocroft A. et al., 2010). This is
the case of Fanconi syndrome, an impairment of the proximal tubule of the kidney, attributable
to Tenofovir toxicity (Harmouche H. et al., 2005; Ondounda M. et al., 2010), although
studies on the renal toxicity of this molecule seem to be discordant (Scherzer R. et al., 2012).
Stavudine and Lamivudine have also been implicated in this condition.

Stavudine, for example, causes disabling neuropathy and sometimes severe mitochondrial
toxicity, which in the long term leads to a loss of adherence to treatment and a risk of
therapeutic failure (Lazon, Gange S.J., Wilson T.E. et al., 2007; Podsadecki T., Vrijens B.,
Tousset E. et al., 2007). Renal lithiasis is a possible complication of treatment with protease
inhibitors such as Indinavir (Traba-Villameytide M.L. & Fernandez-Guerrero M., 2004).
While the renal toxicity of ARVs is well documented, our results reveal that after 36 months
of treatment, patients' renal function is stable on ARVs. This overall stability in our study was
assessed by measuring creatinine levels. Creatinine measurement is a very useful test in
nephrology. Since creatinine levels are stable for a given person and all of it is eliminated by
the kidney, creatinine is a good indicator of glomerular function. An increase in blood
creatinine levels is associated with a reduction in renal function. In all our patients, this level
was constant over the 36 months of observation, regardless of the combination received. It
follows that none of the treatments altered the kidney function of the patients. One might also
assume that these patients were free of all the risk factors for kidney damage, such as
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dehydration, pre-existing renal insufficiency and co-prescription of nephrotoxic drugs.
However, if the good level of this parameter is a sign of the absence of toxicity of the treatments
administered, this does not exclude vigilance in the patients by regularly monitoring this organ
which could be the object of other anomalies that the sole determination of this parameter
cannot reveal.

CONCLUSION

Research on the biological effects of seven first-line antiretrovirals (ARVs) commonly used at
the National Blood Transfusion Center has shown that these ARVs do not show toxicity on the
liver (TGO, TGP) and kidney (creatininge).
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