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Abstract

HIV/AIDS remains a major public health problem with a high morbidity and mortality rate. The nutritional status
of infected persons is weakened for pathophysiological reasons related to the infection and because PLWHIV often
have diets relatively low in energy, protein and other nutrients, which may affect the progression of the infection by
weakening the immune system with the advent of opportunistic infections and metabolic abnormalities including
dyslipidemias. The objective of the present study is to describe the lipid profile of people living with HIV malnuti
followed at the NDA hospital in Sarh, Chad. It was a descriptive and analytical study. The study population
consisted of people living with HIV followed up at the NDA hospital in Maingara, Sarh. The lipid profile was
assessed by the lipid balance performed in fasting patients. A total of 34 patients were included in the study.
Women were predominant (74%). The average age was 43 + 5 years. Total hypercholesterolemia was observed in
06 patients (17.65%), LDL hypercholesterolemia in 01 patient (2.94%) with pathological LDL hypocholesterolemia
observed in 25 patients (73.53%), HDL hypocholesterolemia in 68 patients (27.87%) and hypertriglyceridemia in 44
patients (18.03%). Triglyceridemia to HDL cholesterol ratio was high in o5 patients (14.70%). Malnutrition was
associated with dyslipidemia. The lipid profile of HIV infected patients in the present study is characterized by the

presence of dyslipidemias promoted by malnutrition.
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Introduction

Providing enough food and good nutrition to meet
people's basic needs for health, growth and
development has always been a challenge for African
countries (Piwoz and Preble, 2001). The challenge has
become even greater with the emergence of
HIV/AIDS. HIV/AIDS remains a major public health
problem with nearly 38 million people infected
worldwide and 4.9 million infected in Central and
West Africa, according to the UNAIDS 2019 report.
The epidemic has markedly increased morbidity and
mortality among infants, children and adults. HIV
contributes to malnutrition for pathophysiological
reasons related to the infection itself and because
people with HIV/AIDS often have diets low in energy
nutrients, proteins, vitamins and other nutrients
(Piwoz and Preble, 2001). HIV weakens the
nutritional status of those infected and, in turn, poor
nutritional status can affect the progression of the
infection by weakening the immune system. The
nutritional needs of people living with HIV are
greater because their bodies have to work harder to
cope with a chronic viral infection and fight
opportunistic infections in order to maintain a
constant weight and be less vulnerable to
opportunistic diseases. Adequate nutrition allows
PHAs on ART to resist HIV infection, maintain their
weight and improve their quality of life. However,
despite the beneficial effects of ART, HIV infection is
increasingly marked by the frequency of metabolic
abnormalities, including dyslipidemias characterized
by increased total cholesterol, LDL cholesterol,
triglyceridemia, and decreased HDL cholesterol. The
aim of our study is to describe the lipid profile of
malnourished people living with HIV followed at the
Notre Dame des Apdtres Hospital in Sarh, Chad, in
order to propose alternatives to combat possible
dyslipidemia depending on the etiology of
malnutrition. The present study took place in the
Commune of Sarh, Department of Barh-koh, Region
of Moyen-Chari, health district of Sarh and precisely
at the Notre Dame des Apotres Hospital of Maingara.
This hospital is located in the South-West of the
commune of Sarh, of religious confession, created on

February 24, 2004 and is non-profit. It is entirely
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managed by the Sisters of Our Lady of the Apostles of
Sarh but under the supervision of the Health District
of Sarh. Its objective at the time of its creation was to
welcome people living with HIV/AIDS but now
Maingara has opened its doors to all the sick:
malnourished  children, motherless children,
abandoned children and adults etc., whatever their
religion, ethnicity or nationality. It has an
administration, a health centre, a pharmacy, a well-
equipped biomedical laboratory, an operating theatre,
a maternity ward, a clinic, a medical imaging
department (X-ray and ultrasound), a psychiatry
department, a paediatrics department, a nutrition
department, a consultation department, and a
PLWHA department, which is the precise location of
this study. The analysis of biochemical parameters
was done in the laboratory of biomembrane and cell
signalling of the department of animal physiology of
the Faculty of Science and Technology at the

University of Abomey-Calavi

This is a descriptive and analytical study that took
place over three months on malnourished PLWHA
admitted to the NDA hospital of Maingara in Sarh.
The study population is made up of individuals of
both sexes aged at least 18 years, HIV-infected,
monitored (on ARV) and living in the study town.
Their virological status was pre-established at the
time of their admission to the centre and was
subsequently confirmed at the time of their inclusion
in our study.Our study included PLWH aged 18 years
and older, with deficiency malnutrition
(undernutrition defined as a BMI less than 18.40
kg/m2).

hypolipidemics or under 18 years of age were

Patients who were hospitalized, on
excluded from our study, as were those with
associated pathology, those who had violated the
protocol and pregnant women. Other categories of
patients were excluded: those who refused to
participate or withdrew voluntarily; and finally we
have those excluded by physician decision for reasons

of safety and/or patient welfare.

In our study, we selected 34 adult PLHIV who
responded favorably to the study. The data collected
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were the blood samples of PLWHIV admitted to
NDAM hospital and meeting the selection criteria.
The different variables of the study were: age, sex and
biological examinations such as triglycerides, HDL

and LDL cholesterol and total cholesterol.

Materials and methods

Blood collection and processing of blood samples
Blood collection was performed according to the
experimental protocol used by WHO. Blood was
collected from all study participants in dry, empty
tubes using the vacutainer system. The blood was
collected in the biomedical analysis laboratory of the
Notre Dame des Apotres Hospital in Maingara Sarh
and analyzed in the laboratory of pharmacology and
improved traditional medicines. Then the blood tubes
were left to sediment at room temperature and then
centrifuged at 3000 rpm for 5 minutes. After
centrifugation the sera and plasma are aliquoted into
sterile micro tubes under a laminar flow hood. They

are then stored at -08°C until use.

Biochemical parameters

Dosing apparatus

Biochemical parameters were determined using a
spectrophotometer following standard procedures
and reference values with internal quality control.
Operating procedure for biochemical parameters
Samples recovered from the refrigerator were left at
room temperature and then an appropriate amount of
each mixture was pipetted into the cryotubes. The
latter were finally placed in the spectrophotometer for
analysis in the case of triglycerides and total
cholesterol. For HDL cholesterol, the first step was to
centrifuge for 15 minutes at 3500-4000 RPM before
reading in the spectrophotometer. After analysis the
instrument displays the results on a screen. The
displayed results are read, calculated to find the
then printed. LDL

cholesterol was calculated using total and HDL

concentrations which are

cholesterol.
Ethical consideration

Authorization was obtained from the Director of the

Notre Dame des Apodtres Hospital, the head of the
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outpatient treatment service for HIV-infected persons
and the President of the persons living with HIV
followed in the centre. Written or oral consent was
obtained from the patients. The anonymity and
confidentiality of the results were respected. Samples
for the lipid profile are usually taken at the control of
HIV-infected patients. Patients were informed of the

study procedures.

Results
From the analysis of Fig. 1, it is clear that 74% of the
patients were female and 26% were male. The sex

ratio was 0.35.

Distribution by gender

Fig. 1. Gender distribution of patients
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Fig. 2. Distribution of patients by age group
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Fig. 3. Triglyceride concentrations

It was found that patients in the age group of [38-48]
years were more represented with a percentage of

51.51% (Fig. 2).
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The analysis of this figure notes hypertriglyceridemia
in the majority of patients with a percentage of
97.06% represented (Fig. 3).

Six (06) patients had total hypercholesterolemia, a
percentage of 17.65% (Fig. 4).

(14.70%) had HDL
hypocholesterolemia, with 01 male over 04 females
(Fig. 5).

Five (05) patients

Analysis of this notes LDL
hypercholesterolemia observed in one (01) patient

figure

(2.94%) and pathological LDL hypocholesterolemia
observed in 25 patients (73.53%) (Fig. 6).

Four (04) patients had a ratio of Triglyceridemia to
HDL cholesterol greater than or equal to 5; that is, a
rate of 11.76% (Fig. 7).
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Fig. 7. Triglyceride to HDL cholesterol ratio

Discussion

Our study aims to describe the lipid profile of
malnourished people living with HIV on ARVs, in
order to propose alternatives to combat possible
dyslipidemia  depending on the etiology of
malnutrition. A total of 34 patients were included in
the present study, with a female predominance of 74%.
This female predominance of the population was found
in the studies conducted by Adébayo et al. (2016) and
Zhou et al. (2015) with percentages of 73.36% and
74.01% respectively. The most represented age group
was (43 + 5 years) or 51.51%. This age range was
confirmed by the studies of Shen et al. (2015) and
Lozes et al. (2012) who reported similar results with an
average age of 36.34 and 38 years respectively. The
lipid profile of the patients is characterized by the
presence of dyslipidemias. Total hypercholesterolemia
was observed in 17.65% of the patients, showing a low
prevalence in the present study compared to studies
conducted by Abebe et al. (2014) and Adébayo et al.
(2016) with 42.1% and 41.39% respectively. There was
also a low prevalence of LDL hypercholesterolemia
observed in 2.94% of patients (with pathological LDL
73-53%
undernutrition), in contrast to the studies by Hejazi et

hypocholesterolemia  in related to
al. (2013) and de Limas et al. (2014) for which LDL
hypercholesterolemia was observed in 35.1% and 33.1%
respectively. The HDL hypocholesterolemia observed
in 14.70% of patients in our study is confirmed by the
results of Nsagha et al. (2015) and Bekolo et al. (2014)
studies with a low prevalence of 14% and 18.4%
respectively. Hypertriglyceridemia was observed in
97.06% of patients. This prevalence observed in our
study is contrary to that observed during the work of

Nsagha et al. (2015), with a low prevalence of
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hypertriglyceridemia; in his study only 1 in 5 patients
(20.4%) have
triglyceride to HDL

hypertriglyceridemia. ~The high
which

characterizes high atherogenicity risk is observed in

cholesterol ratio

11.76% of the patients which is similar to that of 17.9%
reported by Daniyam et al. (2013).

The lipid profile of infected patients under
antiretroviral treatment in the present study is
characterized by the presence of dyslipidemia. The
malnutrition  will

fight against help prevent

dyslipidemia and cardiovascular disease.

References

Abebe M, Kinde S, Belay G, Gebreegziabxier A,
Challa F, Gebeyehu T, Nigussie P, Tegbaru B.
2014. Antiretroviral treatment associated
hyperglycemia and dyslipidemia among HIV-infected
patients at Burayu Health Center, Addis Ababa,
Ethiopia: a cross-sectional comparative study. BMC

Research Notes 7, 380.

Adane A, Desta K, Bezabih A, Gashaye A,
Kassa D. 2012. HIV-associated anaemia before and
after initiation of antiretroviral therapy at Art Centre
of Minilik II Hospital, Addis Ababa, Ethiopia.

Ethiopian medical journal 50, 13-21.

Adébayo A, Albert Comlan D, Angelo Cossi A,
Jules G, Moutawakilou G, Armand W, Léopold
C, Colette A, Djimon Marcel Z, Francois D.
2016. Lipid profile of people living with HIV under
antiretroviral treatment followed at the Centre
Hospitalier Universitaire Ouémé-Plateaux (CHU-
O/P) of Porto-Novo, Benin; Int. J. Biol. Chem. Sci.
10(5), 2175-2182.

Al Anazi AR. 2009, Gastrointestinal opportunistic
infections in human immunodeficiency virus disease.
Saudi journal of gastroenterology: official journal of

the Saudi Gastroenterology Association 15, 95-99.

Alcock NW. 1999. Laboratory Tests for Assessing
Nutritional Status. In: Modern Nutrition in Health
and Disease (Shils, M. E. et al. Eds): Williams &
Wilkins.

2023

Al-Dakkak I, Patel S, McCann E, Gadkari A,
Prajapati G, Maiese EM. 2013. The impact of
specific HIV treatment-related adverse events on
adherence to antiretroviral therapy: a systematic

review and meta-analysis. AIDS care 25, 400-414.

Alibhai A, Kipp W, Saunders LD, Senthilselvan
A, Kaler A, Houston S, Konde-Lule J, Okech-
Ojony J, Rubaale T. 2010. Gender-related mortality
for HIV-infected patients on highly active antiretroviral
therapy (HAART) in rural Uganda. International journal
of women's health 2, 45-52.

Allard JP, Aghdassi E, Chau J, Salit I,
Walmsley S. 1998. Oxidative stress and plasma
antioxidant micronutrients in humans with HIV

infection. Am J Clin Nutr 67, 143-147.

Alliouch-kerboua A. 2019. HIV INFECTION,
Faculty of Medicine of Annaba Department of
Pharmacy 4 th Year of Pharmacy Immunology
Module.

Anabwani G, Navario P, 2005, Nutrition and
HIV/AIDS in sub-Saharan Africa: an overview.

Nutrition 21, 96-99.

Dallongeville J. 2006. Lipoprotein metabolism
Cah.Nutr.Diét. 41(1).

De Pee S, Semba RD. 2010. Role of nutrition in
HIV infection: review of evidence for more effective
programming in resource-limited settings. Food and

nutrition bulletin 31, S313-344-.

Edvard. 2016. Back To Physio: The blood pressure

curve

Ellen G. Piwoz, Elizabeth A. Preble. 2001.
HIV/AIDS and nutrition A review of the literature
and recommendations for nutritional care and

support in sub-Saharan Africa.

Fitch K, Grinspoon S. 2011. Nutritional and
metabolic correlates of cardiovascular and bone
disease in HIV-infected patients. Am J Clin Nutr;
94(6), 721S-88S.

253 | Sacramento et al.



Fresco C, Maggioni A. P, Signorini S, Merlini
P. A, Mocarelli P, Fabbri G. 2002. Variation in

lipoprotein elevels after myocardialin fraction and

unstableangina : the LATENE trail ital Heart J. 3,
587-592.
International Labour Organization. 2015.

Handbook on HIV and AIDS for labour inspectors.

Marcel DZ. 2016. generalities on HIV infection,
internal medicine course, Faculty of Health Sciences,

Cotonou, Benin; 27p.

MPS-Congo. USAID. FANTA III. FHI 360. 2016.
Protocole National de Prise en Charge Nutritionnelle
des Personnes Vivant avec le VIH: 96p.

Nabila R, Selma T. 2019. Analysis of some

biochemical markers in patients with hypertension, 36p.

Ojong WE, Achidi EA, Apinjoh TO, Kamga H,
Njunda A. 2016. A study of the effects of HIV
infection and ART treatment on the serum lipid
profile of HIV/AIDS patients attending the Nylon
District Hospital, Douala, Cameroon. International
Journal of Medical Science and Public Health 5(3),

534-538.

2023

Patricia F, Claire C. 2007. Risk factors for
HIV/AIDS infection in women, 62p.

UNAIDS. 2014. Nutritional assessment, counseling
and support for adolescents and adults living with
HIV.

UNAIDS policy brief: latest statistics. 2020.
URL: https://www.unaids.org/fr/resources/fact-

sheet.

Sicotte. 2014. Malnutrition, HIV and antiretroviral
treatment in resource-limited countries, Thesis
presented to the Faculty of Graduate Studies for the
degree of Doctor of Public Health, Epidemiology

option Université de Montréal, 231p.

Véronique AF, Charlotte C, Dr Benoit V. 2017.

Human immunodeficiency virus (HIV).

WHO. 2003. Nutrient needs of people living with
HIV/AIDS Report of a technical consultation 16p.

WREN media Fressingfield. 2007. Nutrition and
HIV/AIDS, 07/6, 43p

254 | Sacramento et al.



