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ABSTRACT

In 2017, an estimated 21.7 million people living with HIV had access to antiretroviral treatment. Many biochemical
variations are related to diet but also to the side effects of ARVs. The objective of this work is to describe variations
in some biochemical parameters (transaminases, creatinemia and blood sugar) in patients living with HIV
(PLWHIV) on antiretroviral therapy (ART). This was a retrospective study of 201 PLWHIV over the period October
2018 to January 2019. Only PLWHIV on ART who were at least 18 years old and had a biological check-up at one
of the following periods: at treatment initiation (M0), at 6, 12, 18, 24 and 30 months were considered. Patients'
transaminases, creatinemia and blood sugar levels were measured by the spectrophotometric method. The results
showed that out of 201 patients, women represented 70.15% of the study population compared to 29.85% of men.
The study showed that 6.48% of patients had higher than normal blood glucose levels. 14, 28% of men and 17.41%
of women had high creatinemia. Aspartate amino-transferase (ASAT) was high in 40.91% of cases in men and
35.82% in women. Alanine amino-transferase (ALAT) was high in 11.42% of cases in men compared to 21.92%
in women. It appears from this study that the use of ARVs in PLWHAs seems to have had a negative impact on the
biochemical parameters measured, especially ASAT, hence the importance of regular and constant follow-up in
these patients.

Keywords In recent years, the determination of biochemical parameters has

ARVs, Biochemical parameters, HIV.

Introduction

HIV infection remains a major public health problem worldwide
with 37.9 million people living with HIV in 2018. Sub-Saharan
Africa remains the most affected continent with 25 million people.
62% of these people living with HIV (PLWHIV) have access to
antiretroviral treatment (ART) [1,2]. Taking ARV is mandatory
and strict. Consequently, patients would be exposed to the
aggression of viruses and the side effects of these ARV, including
induced abnormalities in biochemical parameters (creatinemia,
blood sugar, transaminases, etc.) [3,4]. Assessing the efficacy
of the treatment regimen of antiretroviral HIV treatment always
requires virological, immunological and biochemical tests [5].

been part of the follow-up strategies for patients on ARVs [6-8].
Studies have shown that abnormalities in biochemical parameters
are generally related to diet [9] but also to HIV infections [7-11].
Therefore, the evaluation of these biochemical parameters remains
crucial in the monitoring of PLWHA. Despite the high frequency
of PLWHIV in Bamako, data on the evolution of biochemical
factors are uncommon and old. For all these reasons, we have
proposed to conduct a study on the variations of some biochemical
parameters in PLWHIV. Thus, the objective of this work is to study
three biochemical parameters (creatinemia, transaminases, blood
sugar) in patients undergoing HIV ARV treatment followed at the
Reference Health Centre of Commune V of the Bamako District
in Mali.
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Material and Methods

Material

The biological material consisted of the blood of patients living
with HIV and on antiretroviral therapy.

Methods

Study population

Type and period of study: This is a retrospective study of 201
PLWHA conducted during the period October 2018 to January
2019.

Exclusion inclusion criteria: Only PLWHA under ART who were
at least 18 years old and who had carried out a biological check-up
at the Reference Health Centre of Commune V of Bamako at one
of the following periods: at the initiation of treatment (MO0), at the
6th, 12th, 18th, 24th and 30th months were taken into account.
All persons under 18 years of age were excluded.

Sample size: 201 PLWHA on ART.

Ethical considerations: This study was conducted with the
consent of the patients and the agreement of the ethics committee
of the said health centre. An anonymous database has been created
from patients' medical and social records.

HIV Testing

Preparation of samples

Blood samples were taken as recommended by Maiga et al.
[12]. The samples were centrifuged at 3000 rpm for 10 minutes
to recover the serum using a TDZ5.WS 0050-05 centrifuge with
18EMA control.

HIV testing was conducted according to a standard procedure
recommended by the national HIV testing guidelines that used
two rapid diagnostic tests (RDTs) and one confirmatory test. The
samples were tested using a first TDR (Determine Alere ® HIV1/2).
Samples that tested positive with this first test were confirmed by
a second enzyme-linked immunosorbent assay (Immunocomb II)
that specified the type of HIV (HIV1, HIV2, HIV1 and 2) [8,11].

Determination of biochemical parameters

Glucose was measured using the colorimetric enzyme method
described by Dieusaert (2015) [13]. 1000ul of reagent were
added to 10ul of serum. After a 10-minute incubation at 37°C,
the absorbances were determined at 505 nm using a visible UV
spectrophotometer.

The colorimetric kinetic method was used for the determination of
creatinine [7,13]. 500 pL of R1+ 500 pL of R2 was the working
solution. Thus, at 1000pI of this solution were 100ul of serum and
the reading was immediate between 30 seconds and 90 seconds on
the spectrophotometer at 492 nm.

Transaminases (GPT/ ALAT, GOT/ ASAT) were determined by
the colorimetric kinetic method [7,8]. For this purpose, 1000 pl
of reagent and 100 pl of serum were mixed, after an incubation of

one minute and then reading with a 340nm spectrophotometer. The
data obtained were compared with reference values [14,15].

Data analysis
The data were processed by the Epi Info software version 6.04c
and Excel® version 2013.

Results
Demographic social characteristics
In this study, 201 patients, both male and female, were followed.
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Figure 6: Distribution of HIV 1 patients by age groups and by sex.
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Measured biochemical parameters
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Figure 10: Distribution of aspartate amino-transferase of patients by sex

Standards: Male (5 to 37U /L); Female (5 to 31 UVL).

Figure 11: Distribution of alanine amino-transferase of patients by sex.

Standards: Male (5 to 42UI/L); Female (5 to 32 UI/L).

Discussion

Socio-demographic characteristics

The data in Figure 1 shows that out of the 201 patients, 70.15%
were women compared to 29.85% who were men, representing a
sex ration of 0.42. This high prevalence among women had already
been reported in Haidara's (2006) work [16], which could perhaps
be due to the large surface area of genital contact and recurrent
infections, making women more vulnerable to this infection. In
our study, type 1 HIV was the most widely encountered with a
frequency of 93.5% of cases (Figure 2). A study in Burkina Faso
showed an 80.9% incidence of HIV 1 cases [11]. An even more
pronounced result than ours was reported by Edith Déné et al.
(2010) [17] in Mali with 95.10% of cases. The works of Cissé et al.
(2013) [18] showed a large prevalence of type 1 HIV with 97.07%.
This predominance reported by various authors is explained by
the fact that HIV 1 is more widespread, more virulent and more
transmissible than HIV 2 [10].

The average age is close to that obtained about 39 = 11 years with
extremes of 18 and 69 years (Figure 3) compared to an average
weight of 60 + 12 kg (Figure 4). This average age is near to that
obtained by Traoré et al. (2015) [19] with 37.8 years and Fortes
Déguénonvo et al. (2011) [20] with 41 years. The age group
between 38-47 years was the most representative with 30.85%
followed by the age group 28-37 years with 27.86% and the least
infected age group was 58 years and over with 7.96%. At the
level of all age groups, women represent more than half, 91.67%
for the youngest age group 18-27 years against 61.29% for the
most affected 38-47 years. These data confirm the findings of the
UNAIDS report [2] which showed that young women aged 15-24
are twice as likely to be living with HIV as men. They corroborate
those of several authors. Karfo et al. (2018) [11] obtained an age
group between 45-54 years as the most representative with 39.4%.
They also recorded high rates for the 25-34 and 35-44 age groups.
We obtained 82.09% of patients for the 28-69 age groups. On the
other hand, the results of Karfo et al. [11] postponed an age range
between 25-54 years (77.64%). In Mali, the work of Coulibaly
(2010) [10] reported a majority age group of 22-44 years. Studies
have shown that this age group corresponds to the age of maximum
sexual activity, exposing subjects to the risk of transmission of
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sexually transmitted infections [21,22].

Biochemical parameters

The analysis in Figure 7 shows a sharp decrease in the number
of patients followed at the Reference Health Centre in Commune
V of Bamako. After six months of follow-up, the active line
had increased from 191 in MO to 25 in M6 and only one patient
remained in M30. These results are consistent with those of
Fortes Déguénonvo et al. [20] who obtained a loss of sight rate
of 29% and those of Mongo-Delis et al. [23] with a rate of 33.5%.
According to the same authors, these people were lost to follow-up
for several reasons, including abandonment for financial reasons,
death, transfer to other health centres, etc. [20,23].

The evolution of our biochemical parameters shows that in MO,
10% of our patients had blood glucose levels below 3.33 mmol/l
(Figure 8). This hypoglycemia, which would lead to asthenia, is
in agreement with the results of Bouaré (2016) [24]. At the same
time 6.84% of our patients had high blood sugar, therefore at risk
of diabetes. These results are contrary to those of Bouaré [24] who
reported no hyperglycemic patients. This difference could be due
to the sample size of 19 patients for Bouaré compared to 190 in our
study. During this MO phase, high creatinemia levels were observed
in 18% of female patients (Figure 9b) compared to 14% of male
patients (Figure 9b). The Bouaré study did not show any anomalies
in this parameter. These creatinemia related abnormalities would
expose these patients to renal function disorders [7].

The transaminase rate shows in our case, in M0 42.59% of men had
a high ASAT, compared to 39% for women (Figure 10). The high
ALAT percentage was 23.13% for women compared to 10.52%
for men (Figure 11). Bouaré's work [24] showed that 26.31% of
patients had high ALAT. This increase in these parameters would
be an indicator of the hepato toxicity of some ARVs. Studies have
shown that ARV significantly influence the catalytic activity of the
liver in the human body of patients living with HIV/AIDS [7].

In M6, 50% of men had a high ASAT and 15% of women had
a high ASAT (Figure 10). At the same time, 22% of women had
high ALT compared to 14% of men (Figure 11). In 2016, Bouaré's
work [24] showed that 15.78% of PLWHA had a high ASAT
compared to 10.52% with a high ALAT. Follow-up of our M12
patients showed that ASAT values were 20% in men and 33% in
women (Figure 10). 20% of men had high ALAT compared to 16%
of women (Figure 11).

Our results show in M6 that 4% had abnormal blood sugar levels
(Figure 8). This result is lower than that obtained by Hama (2010)
[6] who showed that 7.79% of patients had abnormal blood sugar
levels; this could be due to the regularity of patient follow-up or
the number of patients in his study, which is 77 patients compared
to 25 in our case; at the same time, the creatinemia level was
abnormal at 14.28% in men and 33.33% in women (Figure 9). The
work of Hama (2010) [6] showed that 6.49% of patients had high
creatinemia. The high creatinemia level would probably be due to
the renal toxicity of ARVs, probably induced by ARVs [7].

11.76% of M12 patients had abnormal blood glucose levels. This
result is close to that obtained by Hama (2010) [6] which was
9.83%. At the same time, the creatinemia rate was 40% abnormal
in men compared to 16.66% in women. The ALT rate was 20%
abnormal for men compared to 16.66% for women. These results
are significantly higher than those of Hama [6] who reported
8.82% of cases.

Conclusion

This study showed that the therapeutic response was generally
in good agreement with biochemical parameters. Women are
the greatest victims of HIV infection and biochemical parameter
abnormalities. The data show abnormalities in blood sugar,
creatinemia and transaminases. The number of regular people
on the balance sheet decreased during treatment. Although the
frequency of disturbances of biochemical parameters is relatively
low, regular and constant monitoring of PLWHA should be
carried out through better involvement of social workers in the
management of patients, especially at the time of inclusion, in
order to reduce the number of people lost to follow-up. in order to
avoid chronic toxicity in certain organs such as the liver. It would
be necessary to extend the investigations to other biochemical
parameters in PLWHAs, including cholesterol levels, triglycerides
and bilirubin.

Acknowledgments

We would like to thank the authorities of the Commune V Health
and Referral Centre (CSRéf V) of the Bamako district who agreed
to host this study and provide reagents for the analyses.

References

1. Haidara NK. Variation saisonniére de six parameétres
biochimiques des patients du Centre d’Infectiologie Charles
Meérieux du Malide. 2011 a2015. Thése pharmacie. Université
des Sciences. des Techniques et des Technologies de Bamako.
2016.

2. Statistiques mondiales sur le VIH en 2018. Fiche d'information
- mise a jour mondiale sur le sida. ONUSIDA. Avalaible on
https://www.unaids.org. 2019. Accessed October 28th, 2019.
Mireille KGCM, Okomo AMC, Nelly K, et al. Impact du
traitement antirétroviral sur le profil biologique des enfants
VIH positifs suivis au Centre Hospitalier et Universitaire de
Yaoundé¢ au Cameroun 2015.

3. Taburet AM, Paci-Bonaventures, Peytavin G, et al. Once-
daily administration of antiretroviral: pharmacokinetics of
emerging therapies. Clin pharmacokinet. 2003; 42: 1179-
1191.

4. Dicko K. Résultats du suivi des patients sous traitement ARV
en. 2006 au service des maladies infectieuses du CHU du
Point G. Université¢ de Bamako. Thése de Médecine. 2008.

5. Hama M. Impact des ARV sur I’évolution des paramétres
biologiques chez des patients suivis au CSRéf CIV District
Bamako. Université de Bamako. thése de medicine. 2009-
2010.

6. Krou PE, Yessé ZN, Kouadio IK, et al. Influence des
Antirétroviraux (ARV) sur des parameétres biochimiques de

Clin Rev Cases, 2019

Volume 1 | Issue 2 | 4 of 5



10.

11.

12.

13.

14.

15.

quelques organes vitaux des personnes vivants avec le VIH
en Cote d’Ivoire. Journal of Applied Biosciences. 2012; 54:
3848-3858.

Koné A. Détermination des valeurs usuelles des paramétres
biochimiques: la glycémie, la créatinémie, I’'urémie et les
transaminases (ASAT/ALAT) parmi une population dans le
district de Bamako. Thése Pharmacie Université des Sciences.
des Techniques et des Technologies de Bamako. 2018; 96.
Sandé J, coulibaly JL, Njikeutchif, et al. Etablissement des
valeurs de référence de 15 constituants biochimiques sanguins
chez I’aldulte burkinabé a Ouagadougou (Burkina Faso). Ann.
Biol. Clin (Paris) 2004 : 62: 229-234

Coulibaly B. Suivi du bilan biologique chez les personnes
vivant avec le VIH et le SIDA sous traitement antirétroviral
au CESAC de Bamako du ler janvier 2009 au 31 janvier 2010
Bamako. These pharmacie. Université de Bamako. 2010.
Karfo R, Kabré E, Coulibaly L, et al. Evolution des paramétres
biochimiques et hématologiques chez les personnes vivant
avec le VIH/SIDA sous traitement antirétroviral au Centre
Médical du Camp General Aboubacar Sangoule Lamizana.
Pan African Medical Journal. 2018; 29: 1-7.

Maiga A, Touré MT, Traoré B. Manuel de prélévement des
échantillons au laboratoire Rodolphe Mérieux. D06 Manuel
prélevement LRM - Version N. Laboratoire Rodolphe
Merieux — Bamako. 2014.

Dieusaert P. Guide Pratique des analyses médicales 6éme
édition Maloine. 2015.

Vincent-Viry M, Henny J, Clerc M, et al. Les « valeurs de
référence» sont-elles transférables ?. (Résultats d’une étude
coopérative internationale) Méd. Afr. Noire.1986; 419-428.
Yapo AE, Assayi MJ, Aka B. Les valeurs de référence de
21 constituants biochimiques sanguins de I’ivoirien adulte
présumé sain. Pharm. Afr.1989; 13-21.

Haidara R. Etude de I’observance aux antirétroviraux dans

16.

17.

18.

19.

20.

21.

22.

23.

le service des maladies infectieuses a I’hopital du point G.
A propos de 270. Université de Bamako. These de médecine.
2006; 115.

Haidara R. Etude de I’observance aux antirétroviraux dans
le service des maladies infectieuses a I’hopital du point G.
chez 270 patients. Université de Bamako. These de médecine.
2006; 115.

Ciss¢ M, Sako FB, Diaby B, et al. Evaluation du traitement
antirétroviral chez I'adulte infecté par le VIH au service de
dermatologie vénérologie de 1'hopital national de Donka. Mali
Médical. 2013.

Traoré AM, Minta DK, Fomba M, et al. Profil épidémioclinique
et évolutif de patients VIH positif, référés au CHU du Point G
Bamako Mali. Bulletin de la Société de pathologie exotique.
2014; 107: 22-26.

Fortes Déguénonvo L, Diop SA, Vedogbeton A, et al. Bilan
de la prise en charge médicale des patients infectés par le VIH
dans un centre de dépistage volontaire et anonyme au Sénégal.
Bull. Soc. Pathol. Exot. 2011; 104: 366-370.

Okome Nkoumou MML, Okome Essima R, Obiang Ndong
GP, et al. Bilan clinico-biologique des patients infectés par le
VIH a la fondation Jeanne Ebori de Libreville (2002-2005).
Med Trop. 2007; 357-362.

Aubry P. Infection par le VIH/Sida et tropiques Actualités
2017 Médecine Tropicale. 2017.

Mongo-Delis A, Mickala P, Mombo LE, et al. Facteurs
influengant la perte de vue et la mortalité chez les personnes
vivant avec le VIH suivies au Centre de Traitement
Ambulatoire de Koula-Moutou (Gabon) de 2005 a 2015. Pan
African Medical. 2016; 24: 198.

Bouaré¢ Y. Anomalies biochimiques de 19 patients dépistés
en primo-infection VIH/SIDA a Bamako. Université des
Sciences. des Techniques et des Technologies de Bamako.
These de Doctorat. 2016.

© 2019 Nouhoum Diarra, et al. This article is distributed under the terms of the Creative Commons Attribution 4.0 International License

Clin Rev Cases, 2019

Volume 1 | Issue 2 | S of 5



