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Abstract 
Introduction: People living with HIV (PLWHIV) are exposed to Metabolic 
Syndrome (MS), which increases their risk of having cardiovascular events 
and type 2 diabetes. No data on this subject is available in Togo. Objective: 
The objective of our study was to make an inventory of the metabolic syndrome 
among PLWHIV in Togo. Method: This was a prospective cross-sectional 
descriptive and analytical study on PLWHIV received at the day hospital of 
the Infectious Diseases Department of the Sylvanus Olympio University Hos-
pital for a period of six months. Results: A total of 279 PLWHIV patients 
were enrolled, of which 237 (84.9%) were on Highly Active Antiretroviral 
Treatment (HAART) and 42 (15.1%) were naive. Metabolic syndrome has 
been demonstrated in 28.7% of the study population. Abdominal obesity was 
the most represented component of MS with a proportion of 57.7%. Risk fac-
tors associated with MS were female sex (OR = 3.01; CI: 1.52 - 5.93; p < 
0.001), body mass index ≥ 25 Kg/m2 (OR = 3.29; CI: 1.92 - 5.64; p < 0.001), 
HDL hypocholesterolemia (OR = 12.24; CI: 5.78 - 25.89; p < 0.001), hyper-
triglyceridemia (OR = 5.09; CI: 2.40 - 10.79; p < 0.01), hyperglycemia (OR = 
3.39; CI: 1.82 - 6.30; p < 0.024), LDL hypercholesterolemia (OR = 2.04; CI: 
1.17 - 3.56; p < 0.012), CD4 count ≥ 500 cel/mm3 (OR = 1.85; CI: 1.06 - 3.20; 

How to cite this paper: Moukaila, A.R., 
Mossi, E.K., Kpelafia, M.-I., Nemi, K.D., 
Kodjo, K., Djagadou, A.K., Bawe, L.D., 
Patassi, A.A., Tsevi, Y.M., Wateba, I.M. and 
Djibril, A.M. (2020) Metabolic Syndrome 
in People Living with HIV in Lome (Togo): 
Epidemiological Aspects and Associated 
Factors. Open Journal of Endocrine and 
Metabolic Diseases, 10, 59-75. 
https://doi.org/10.4236/ojemd.2020.104007 
 
Received: March 1, 2020 
Accepted: April 14, 2020 
Published: April 17, 2020 
 
Copyright © 2020 by author(s) and  
Scientific Research Publishing Inc. 
This work is licensed under the Creative 
Commons Attribution International  
License (CC BY 4.0). 
http://creativecommons.org/licenses/by/4.0/   

  
Open Access

https://www.scirp.org/journal/ojemd
https://doi.org/10.4236/ojemd.2020.104007
https://www.scirp.org/
https://orcid.org/0000-0002-9690-4498
https://doi.org/10.4236/ojemd.2020.104007
http://creativecommons.org/licenses/by/4.0/


A. R. Moukaila et al. 
 

 
DOI: 10.4236/ojemd.2020.104007 60 Open Journal of Endocrine and Metabolic Diseases 
 

p < 0.029), high blood pressure (OR = 13.04; CI: 6.16 - 27.62; p < 0.001). 
Conclusion: There is a need to screen MS for PLWHIV so that risk factors 
associated with it can be addressed early. 
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HIV, HAART, Metabolic Syndrome, Dyslipidemia, Hypertension,  
Hyperglycemia, Togo 

 

1. Introduction 

At the end of 2018, 37.9 million people were living with HIV worldwide [1]. At 
the same period Africa had the higher prevalence with two-third (2/3) of 
PLWHIV [1]. According World Health Organization data, 62% of adults living 
with HIV in low-income countries had access to HAART in 2018 [1]. Thanks to 
intensified screening and improved accessibility to HAART, the life expectancy 
of PLWHIV is now increasing and the HIV pandemic has declined dramatically 
with a reduction in the number of deaths of more than 56% since the peak in 
2004 [2]. Unfortunately, HAART expose them to many metabolic disorders 
which enhance their cardiovascular disease risk [3]. So, dyslipidemia, fat distri-
bution disorders will be favored by HAART [3]. HIV itself, will induce an im-
mune response with synthesis of proinflammatory cytokines [4] leading to a 
chronic inflammation. This chronic inflammation secondarily will lead to athe-
rosclerosis and a reduction in the synthesis of adiponectin, which is known to 
promote the action of insulin in the skeletal muscle [4]. Hyperglycemia can thus 
secondarily develop as a result of insulin resistance, which can lead to type 2 di-
abetes. In addition, studies have also reported the likely diabetogenic effect of 
protease inhibitors by inhibiting GLUT 4 receptors, insulin-sensitive receptors 
in muscle and adipose tissue [5] [6] [7]. These metabolic disturbances expose 
PLWHIV at risk of metabolic syndrome (MS). MS is diagnosed based on the 
presence of at least three of five components of a cluster of cardiovascular dis-
eases risk factors, namely: abdominal obesity, high triglyceride levels in the 
blood, a decrease in HDL cholesterol, high blood pressure, and high blood sugar 
[8]. The prevalence of MS among PLWHIV is estimated to be between 7% and 
45% [9]. No study in Togo has yet addressed the issue of MS among PLWHIV. 

In Togo, the average prevalence of HIV infection in 2017 in the general popu-
lation aged 15 to 49 years was estimated at 2.1% [10]. A recent study in Togo es-
timated the prevalence of dyslipidemia among HAART patients to 72.5% [11]. 
In order to provide data that will contribute to improving the medical manage-
ment of PLWHIV in Togo, in particular in the prevention of cardiovascular 
events to which this layer of the population is exposed in connection with the 
metabolic syndrome, we initiated this work whose objective was to assess the MS 
and its associated risk factors in PLWHIV. 
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2. Patients and Methods 
2.1. Presentation of the Study Site 

Our study took place at the Ambulatory Treatment Center (CTA) of the Infec-
tious Diseases Department of the Sylvanus Olympio University Hospital in 
Lomé (CHU-SO). It is the reference service for the care of PLWHIV in Togo. 
The active queue for this service is approximately 3528 patients who are regular-
ly followed on HAART. 

2.2. Type and Period of Study 

We conducted a prospective, descriptive, cross-sectional and analytical study on 
HAART patients received in consultation for their routine follow-up and newly 
diagnosed PLWHIV received for initiation of their HAART during the period 
from March 1 to August 30, 2019 i.e. a period of six month. 

2.3. Study Population 

The inclusion criterias in our study were: 
– Any PLWHIV on HAART received in a follow-up consultation during the 

study period, who is over 18 years of age, who has been regularly followed for 
at least six months at the CTA of the SO University Hospital and who has not 
missed any follow-up appointment in the six months preceding the day of his 
or her consultation. 

– Any PLWHIV naive to HAART, received for HAART initiation consultation. 
– Have the results of a blood test no more than three months old consisting of 

a serum assay of total cholesterol (CT), triglycerides (TG), HDL-cholesterol 
(HDL-c), LDL-Cholesterol (LDL)-c), CD4 count (CD4).  

The following were excluded from our study: 
– Any patient presenting a situation that could lead to an increase in abdomin-

al volume and distort the measurement of waist circumference (pregnant 
woman, liver pathology with ascites). 

– Breastfeeding women. 
– Patients who refused to participate in the study. 

2.4. Sampling Method 

Patients on HAART were randomly recruited during follow-up visits with a 
maximum of ten patients per week throughout the study period. All naive pa-
tients meeting the inclusion criteria were retained. 

2.5. Definitions of Metabolic Syndrome 

Since its introduction, the MS has been defined in various ways [12]. The most 
widely used definitions for MS come from the International Diabetes Federation 
(IDF) and the American Heart Association/National Heart, Lung, and Blood In-
stitute (AHA/NHLBI). However, among PLWHIV there was a debate about pa-
tient’s classification based on these two definitions [13]. In order to harmonize 
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the definitions, IDF and AHA/NHLBI agreed on a common definition, which 
was used in our study [12]. 

Based on the criteria of the Adult Treatment Panel III (ATPIII) [12], MS was 
defined as the presence of at least three of the following: 1) waist circumfe-
rence > 88 cm in women or >94 cm in men; 2) systolic blood pressure (SBP) ≥ 
130 mm Hg or diastolic blood pressure (DBP) ≥ 85 mm Hg or the use of antihy-
pertensive medication; 3) triglyceridemia ≥ 150 mg/dL or use of a lipid-lowering 
medication (niacin, fenofibrate and gemfibrozil); 4) fasting blood glucose ≥ 100 
mg/dL, doctor’s diagnosis of diabetes or use of diabetes medication; 5) high den-
sity lipoprotein cholesterol (HDL) < 50 mg/dL in women or <40 mg/dL in men. 

2.6. Data Collection 

A data collection sheet was designed and used as the basis for data collection. 
Patients were informed in advance of the data collecting process. The data col-
lected were: 1) socio-demographic data, age, sex; 2) history of pre-existing high 
blood pressure (hypertension) or current antihypertensive treatment, the exis-
tence of known diabetes with or without treatment, alcohol consumption, active 
smoking; 3) HIV infection data, i.e., length of time on HAART, current HAART 
protocol; 4) anthropometric data; 5) data from follow-up analyzes of TxCD4, 
determination of CT, TG, HDL-c dosage. The LDL-c was calculated from the 
Friedwald formula according to the formula: LDL-C = CT − (HDL-C + TG/5).  

2.7. Data Sources 

Age, gender, notions of hypertension and diabetes, history of HIV, were col-
lected by interview and via the treatment file. 

Waist circumference was measured with a tape measure surrounding the waist 
by the midpoint between the lower edge of the rib and the iliac crest in a plane 
perpendicular to the major axis of the body. 

The size was determined without shoes using a height rod. The weight was 
measured using a scale. The body mass index (BMI) was calculated based on the 
ratio of weight to height squared. A BMI greater than 25 kg/m2 defined over-
weight. 

High waist circumference has been defined according to the criteria of the In-
ternational Diabetes Federation (waist circumference greater than or equal to 94 
cm in men and greater than 88 cm in women). 

Every six months, each HAART patient is asked to have an immunological 
and biochemical check-up and a viral load test each year. Only the immunologi-
cal and virological assessment is subsidized. We therefore take advantage of the 
results of these analyzes to collect the information from the analyzes. 

Lipid fraction disorders met the definitions of the National Cholesterol Edu-
cation Program, Adult Treatment Panel III criteria which are: total hypercholes-
terolemia (HCT) if total cholesterol greater than or equal to 2 g/L, hypertriglyce-
ridemia (HTG) if triglyceridemia greater than or equal to 1.5 g/L, HDL hypo-
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cholesterolemia (HCH) if HDL cholesterol less than 0.5 g/L in women and less 
than 0.4 g/L in men, LDL hypercholesterolemia (HCL) if LDL cholesterol greater 
than or equal to 1.3 g/L. The atherogenicity index was assessed on the basis of 
the CT/HDL ratios, which is a revealing indicator of arterial and especially co-
ronary risk. If the CT/HDL ratio is ≥5 the atherogenic risk was considered to be 
statistically significant. 

2.8. Statistical Data Analysis 

All the data were entered in a data entry mask developed in Epi data version 3.1 
software and then analyzed using the IBM SPSS Statistics 20 statistical software. 

The data were analyzed using the Chi2 test or Fisher’s exact test to compare 
the proportions of the qualitative variables. Quantitative variables were com-
pared using Student’s t test or the Mann-Whitney U test depending on whether 
they followed a normal distribution or not. Univariate and multivariate binary 
logistic regression analysis was used to assess factors associated with the pres-
ence of MS; the logistic regression models’ results are presented as odds ratios 
(OR) with the 95% CI. A p-value < 0.05 was considered statistically significant. 

2.9. Ethical Considerations 

The authorization of the head of the Ambulatory Treatment Center for HIV-infected 
people has been obtained. Informed consent was obtained from patients. The 
anonymity and confidentiality of the results were respected. 

3. Results 
3.1. General Characteristics of the Study Population 

A total of 279 PLWHIV were included in our study, of which 237 (84.9%) were 
on HAART and 42 (15.1%) were naive (Table 1).  
 
Table 1. Socio demographic, anthropometric and HIV infection characteristics of the 
study population. 

Characteristics Values 

Age (Years), mean ± SD 47.73 ± 9.3 

Gender, n (%)  

Male 81 (29.9) 

Female 198 (70.1) 

Occupation, n (%)  

Traders 129 (46.2) 

Government employers 34 (12.2) 

Crafts 32 (11.5) 

Unemployed 25 (9.0) 

Retirees 21 (7.5) 

Employees in the private sector 18 (6.4) 
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Continued 

Farmers 10 (3.6) 

Students 10 (3.6) 

Marital status, n (%)  

Married 138 (49.5) 

Widowed living alone 53 (19.0) 

Single 50 (17.9) 

Divorced 36 (12.9) 

Widowed remarried 2 (0.7) 

Education level, n (%)  

None 78 (28.0) 

Primary 87 (31.2) 

Secondary 76 (27.2) 

Higher study 12 (4.3) 

Alcohol consumer, n (%) 82 (29.4) 

Smoker, n (%) 14 (5.0) 

BMI [Kg/m2 (IQR)] 23.3 (20.6 - 27.3) 

BMI ≥ 25 Kg/m2, n (%) 104 (37.3) 

Waist circumference (cm), mean ± SD  

Male 83.9 ± 8.0 

Female 87.9 ± 11.7 

HAART exposure, n (%)  

Naifs-HAART 42 (15.1) 

HAART-exposed 237 (84.9) 

HAART regimen, n (%)  

2NRTIs + 1NNRTIs 205 (86.5) 

2NRTIs + 1IPs 32 (13.5) 

Median duration of HAART exposure [Year (IQR)] 3.5 (2.2 - 9.7) 

CD4 rate [cel/mm3 (IQR)] 422 (280 - 598) 

CD4 rate ≥ 500 cel/ mm3, n (%) 101 (39.3) 

Viral load suppressed, n (%) 181 (80.8) 

HAART: Highly active antiretroviral therapy; BMI: Body Mass Index; NNRTIs: Non-nucleoside reverse 
transcriptase inhibitors; NRTIs: Nucleoside reverse transcriptase inhibitors; IPs: Protease Inhibitors; SD: 
Standard deviation; IQR: Interquartile range. 

 
All patients were infected with HIV1. Females were the most represented in a 

proportion of 71% with an M/F sex ratio of 0.4. The mean age of the study pop-
ulation was 47.7 years (±9.3) with extremes of 25 and 72 years. The age range of 
30 to 49.9 years accounted for 55.9%. Eighty-four point two percent of the study 
population lived in urban areas. About half of the patients (49.5%) were married, 
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while widowed patients who had not remarried came second in 19% of the cases. 
Slightly less than half of the study population (46.2%) lived from commerce fol-
lowed by 12.2% from government employees. For 59.2% of the study population, 
the maximum level of study was primary. Alcohol addiction was found in 29.4% 
of cases and smoking was noted in 5% of cases. The median BMI was 23.3 kg/m2 
(IQR: 20.6 - 27.3) while 62.7% of the study population had a BMI ≥ 25 kg/m2. 
The median CD4 count was 422 cells/mm3 (IQR: 280 - 598) with 60.7% of pa-
tients with CD4 < 500 cel/mm3. Eighty point eight percent of HAART-exposed 
patients had a suppressed viral load. The median duration of follow-up for 
HAART-exposed patients was 3.5 years (IQR: 2.3 - 9.7). Eighty-four point nine 
percent of patients were on a HAART combination of two Nucleoside Reverse 
Transcriptase Inhibitors (NRTIs) and a Non-Nucleoside Reverse Transcriptase 
Inhibitors (NNRTIs) and the remaining 15.1% were on a combination of two 
NRTIs and a Protease Inhibitor (PI). With Lamivudine as the common molecule 
in all combinations, the distribution of patients according to exposure to differ-
ent HAART molecules was as follows: Tenofovir (92%), Abacavir (7.2%), Zido-
vudine (0.8%), Efavirenz (86.1%), Nevirapine (0.4%), Atazanavir boosted with 
Ritonavir (12.2%), Lopinavir boosted with Ritonavir (1.3%). The remaining 
characteristics of the study population are presented in Table 1. 

3.2. Frequencies of the Metabolic Syndrome and Its Components 

Our study showed a prevalence of metabolic syndrome at 28.7%. Abdominal 
obesity was the most represented component of MS with a proportion of 57.7% 
(5.4% in men and 52.3% in women) of the cases, followed by HCH in 53.4% 
(10.0% in men and 43.4% in women) and high blood pressure (HBP) in 52.3% 
(Table 2). 

Patients with metabolic syndrome had significantly a mean age, BMI and 
waist circumference higher than patients without. Similarly, they had higher  
 
Table 2. Frequencies of metabolic syndrome and its components. 

Variables N (%) 

Abdominal Obesity  

Male ≥ 94 cm 15 (5.4) 

Female ≥ 88 cm 146 (52.3) 

Blood Pressure ≥ 130/85 mmhg 146 (52.3) 

HDL-Cholestérolemia  

Hommes < 40 mg/l 28 (10.0) 

Femmes < 50 mg/l 121 (43.4) 

Triglycéridemia ≥ 150 mg/dl 34 (12.2) 

Glycemia ≥ 100 mg/dl 53 (19.0) 

MS (+) 80 (28.7) 

MS: Metabolic Syndrome. 
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median rates of HDLc, blood sugar, PAS, PAD, and CT/HDLc ratio than pa-
tients without metabolic syndrome (Table 3). 
 
Table 3. Characteristics of patients according to metabolic syndrome. 

 MS (+) MS (−) p-value 

N (%) 80 (28.7) 199 (71.3)  

Age (Year), mean ± SD 49.4 ± 9.5 47.1 ± 9.2 <<00..0011  

Waist circumference (cm), mean ± SD 93.9 ± 10.0 84.7 ± 10.3 <<00..000011  

CT (mg/dl), mean ± SD 186.0 ± 38.0 179.0 ± 46.0 NS 

HDLc [mg/dl (IQR)] 43 (37 - 47) 50 (43 - 58) <<00..000011  

LDLc [mg/dl (IQR)] 120 (98 - 141) 112 (84 - 130) 00..001188  

TG [mg/dl (IQR)] 99 (66 - 153) 86 (62 - 113) <<00..0011  

Glycemia [mg/dl (IQR)] 89 (82 - 104) 87 (79 - 94) <<00..0011  

CT/HDLc Ratio (IQR) 4.2 (3.8 - 5.0) 3.7 (2.8 - 4.3) <<00..000011  

SBP [mmHg (IQR)] 140 (131 - 154) 123 (113 - 134) <<00..000011  

DBP [mmHg (IQR)] 88 (82 - 99) 80 (74 - 90) <<00..000011  

BMI [Kg/m2 (IQR)] 26.9 ± 4.6 23.4 ± 4.3 <<00..000011  

Duration of HAART exposure [Year (IQR)] 2.9 (2.2 - 5.1) 3.8 (2.2 - 7.2) NS 

Gender, n (%)    

Male 12 (15.0) 69 (34.7) <<00..000011 

Female 68 (85.0) 130 (65.3)  

HAART exposure, n (%)    

Naifs-HAART 10 (12.5) 69 (34.7) NS 

HAART-Exposed 68 (87.5) 130 (65.3)  

Alcohol consumer, n (%)    

Yes 59 (73.8) 138 (69.3) NS 

No 21 (26.2) 61 (30.7)  

Smoker, n (%)    

Yes 4 (5.0) 10 (5.0) NS 

No 76 (95.0) 189 (95.0)  

BMI ≥ 25 Kg/m2    

Yes 45 (63.4) 59 (28.4) <<00..000011  

No 26 (36.6) 149 (71.6)   

HDLc < 40 mg/l pour les hommes  
et < 50 mg/l chez les femmes 

    

Yes 71 (88.8) 78 (39.2) <0.001 

No 9 (11.2) 121 (60.8)  

TG ≥ 150 mg/l, n (%)    

Yes 21 (26.2) 13 (6.5) <0.001 

No 59 (73.8) 186 (93.5)  
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Continued 

Glycemia ≥ 100 mg/l, n (%)    

Yes 27 (33.8) 26 (13.1) <0.001 

No 53 (66.2) 173 (86.9)  

LDLc ≥ 130 mg/l, n (%)    

Yes 31 (38.8) 13 (6.5) 0.011 

No 49 (61.3) 186 (86.9)  

CT ≥ 200 mg/l, n (%)    

Yes 26 (32.5) 148 (74.4) NS 

No 54 (67.5) 51 (25.6)  

CD4 rate (cel/mm3), n (%)    

<500 36 (50.0) 120 (64.9) 0.028 

≥500 36 (50.0) 65 (35.1)  

Viral load, n (%)    

Suppressed 53 (82.8) 128 (80.0) NS 

No Suppressed 11 (17.2) 32 (20.0)  

HAART regimen, n (%)    

2NRTIs + 1NNRTIs 64 (91.4) 141 (84.4) NS 

2INRTIs + 1IPs 6 (8.6) 26 (15.6)  

CT/HDLc Ratio, n (%)    

<5 58 (72.5) 169 (84.9) 0.016 
≥5 22 (27.5) 30 (15.1)  

BMI: Body Mass Index; CT: Total Cholesterol; DBP: Diastolic Blood Pressure; HAART: Highly active anti-
retroviral therapy; HDLc: HDL-Cholesterolemia; IQR: Interquartile range; LDLc: LDL Cholesterolemia; 
MS: Metabolic Syndrome; NNRTIs: Non-nucleoside reverse transcriptase inhibitors; NRTIs: Nucleoside 
reverse transcriptase inhibitors; NS: Not significant; IPs: Protease Inhibitors; SBP: Systolic Blood Pressure; 
SD: Standard deviation; TG: Triglyceridemia. 

 
In bivariate analysis, the metabolic syndrome was associated with sex (p < 

0.001), abdominal obesity (p < 0.001), BMI (p < 0.001), hyperglycemia (p < 
0.05), HTG (p < 0.001), HCH (p < 0.001), HCL (p = 0.011), risk of atherosclero-
sis as defined by the CT/HDL ratio (p = 0.016) as well as CD4 count (p < 0.028) 
(Table 3). 

3.3. Characteristics of the Components of the Metabolic Syndrome  
According to Patient’s Exposure to HAART 

There was no significant difference between the frequency of MS in naive pa-
tients and HAART-exposed patients even though HAART-exposed patients 
presented more MS. 

The MS components namely hyperglycemia and hypertension did not show 
statistically significant differences in the two groups of patients. However, our 
study objectified that patients exposed to HAART had a statistically higher fre-
quency of abdominal obesity (p = 0.014) compared to naive patients. Naive pa-
tients had a statistically higher frequency of HCL (p < 0.01) and HTG (p = 0.012) 
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compared to HAART-exposed patients (Table 4). 

3.4. Study of the Components of the Metabolic Syndrome by  
Gender 

The frequency of metabolic syndrome was significantly higher in women (p < 
0.001) as well as abdominal obesity (p < 0.001) and HCH (p < 0.001). Men, on 
the other hand, had statistically higher frequencies of high blood pressure (HBP) 
(p = 0.044) and HTG (p = 0.039). There was no significant difference in the fre-
quency of hyperglycemia between the two sexes (Table 5).  

3.5. Factors Associated with Metabolic Syndrome in Multivariate 
Analysis for Studied Variables 

In multivariate analysis, the female sex (OR = 3.01; CI: 1.52 - 5.93; p < 0.001), 
the BMI ≥ 25 Kg/m2 (OR = 3.29; CI: 1.92 - 5, 64; p < 0.001), HCH (OR = 12.24; 
CI: 5.78 - 25.89; p < 0.001), HTG (OR = 5.09; CI: 2.40 - 10, 79; p < 0.01), Glyce-
mia ≥ 100 mg/l (OR = 3.39; CI: 1.82 - 6.30; p < 0.024), HCL (OR = 2.04; CI: 1.17 
- 3.56; p < 0.012), CD4 count ≥ 500 cel/mm3 (OR = 1.85; CI: 1.06 - 3.20; p < 
0.029), HBP (OR = 13.04; CI: 6.16 - 27.62; p < 0.001), were associated with the 
presence of metabolic syndrome (Table 6). 
 
Table 4. Characteristics of the components of the metabolic syndrome according to ex-
posure to HAART. 

 Exposed N (%) Naifs N (%) p-value 

Abdominal obesity* 144 (60.8) 17 (40.5) 00..001144  

HDLc (<40 mg/l in men  
and <50 mg/l in women) 

118 (49.8) 31 (73.8) 00..000055  

TG ≥ 150 mg/l 24 (10.1) 10 (23.8) 00..001122  

Glycemia ≥ 100 mg/l 42 (17.7) 11 (26.2) NS 

BP ≥ 130/80 mmh 127 (53.6) 19 (45.2) NS 

MS (+) 70 (29.5) 10 (23.8) NS 

*Waist circumference ≥ 94 cm in men and ≥80 cm in women; BP: Blood Pressure; HDLc: HDL-Cholesterolemia; 
MS: Metabolic Syndrome; TG: Triglyceridemia; NS: Not Significant. 

 
Table 5. Characteristics of the components of the metabolic syndrome according to sex. 

 Homme N (%) Femme N (%) p-value 

Abdominal obesity* 15 (18.5) 146 (73.7) <<00..000011  

HDLc (<40 mg/l in men  
and <50 mg/l in women) 

28 (34.6) 121 (61.1) <<00..000011  

TG ≥ 150 mg/l 15 (18.5) 19 (9.6) 00..003399  

Glycemia ≥ 100 mg/l 21 (25.9) 32 (16.2) NS 

BP ≥ 130/80 mmh 50 (61.7) 96 (48.5) 00..004444  

MS (+) 12 (14.8) 68 (34.3) <<00..000011  

*Waist circumference ≥ 94 cm in men and ≥80 cm in women; BP: Blood Pressure; HDLc: HDL-Cholesterolemia; 
MS: Metabolic Syndrome; TG: Triglyceridemia; NS: Not Significant. 
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Table 6. Factors associated with metabolic syndrome according to the multivariate logis-
tic regression model. 

 
MS (+) 

Adjusted OR (95% CI) 

Gender  

Male 1 

Female 3.01 (1.52 - 5.93) 

p <0.001 

Abdominal obesity*  

No 1 

Yes 9.55 (4.52 - 20.17) 

p <0.001 

BMI (Kg/m2)  

<25 1 

≥25 3.29 (1.92 - 5.64) 

p <0.001 

HDLc (<40 mg/l in men and <50 mg/l in women)  

No 1 

Yes 12.24 (5.8 - 25.89) 

p <0.001 

TG ≥ 150 mg/l  

No 1 

Yes 5.09 (2.40 - 10.79) 

p <0.001 

Glycemia ≥ 100 mg/l  

No 1 

Yes 3.39 (1.82 - 6.30) 

p <0.001 

LDLc ≥ 130 mg/l  

No 1 

Yes 2.05 (1.17 - 3.56) 

p 0.012 

BP ≥ 130/80 mmh  

No 1 

Yes 13.04 (6.16 - 27.62) 

p <0.001 

CD4 rate (cel/mm3)  

<500 1 

≥500 1.85 (1.06 - 3.20) 

p 0.029 

*Waist circumference (≥90 cm Homme/≥80 cm Femme); BMI: Body Mass Index; BP: Blood Pressure; HDLc: 
HDL-Cholesterolemia; CI: Confidence Intervalle; MS: Metabolic Syndrome; LDLc: LDL-Cholesterolemia; 
OR: Odds Ratio; TG: Triglyceridemia. 
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4. Discussion 

Very few studies evaluating metabolic syndrome in PLWHIV on an African level 
remain available. In Togo, our study is the first to study the profile of the MS 
and its components in PLWHIV. The mean age of our study population was 
47.73 ± 9.3 years with a predominance of patients aged 30 to 49.9 years which 
represented 55.9% of our sample. This result is consistent in studies of PLWHIV 
reflecting the economic impact of HIV infection on the young working popula-
tion [11] [14] [15]. The female predominance highlighted in our study is also 
consistent in the literature reflecting the greater susceptibility of women to HIV 
infection than men [16] [17]. 

Our study allowed us to evaluate the prevalence of MS at 28.7% using the cri-
teria of the Adult Treatment Panel III (ATPIII). At the level of the literature, the 
prevalence varies greatly depending on the authors and the definitions used for 
Metabolic Syndrome. In accordance with our result, Dimodi et al. in Cameroon 
[18], Katoto et al. in the Democratic Republic of Congo [17], Hansen et al. in 
Denmark [19] and Wu et al. in Taiwan [20] who used the criteria of ATPIII in 
their study reported respectively 30.7%, 27%, 27% and 26.2%. However, our re-
sult remains lower than what has been reported by Muyandja et al. [21] and Ob-
irikorang et al. [22] respectively 58% in Uganda and 48.7% in Ghana. Mbunkah 
et al. in Cameroon reported a prevalence lower than ours 18.03% [23]. However, 
our result falls within the estimated range of the prevalence of MS in the general 
population of PLWHIV [9] between 7% and 45% and is slightly higher than the 
estimated prevalence in PLWHIV in sub-Saharan Africa namely 21.5% [24]. The 
three most represented components of MS in our series were abdominal obesity, 
followed by HCH, HBP. Contrary to the data in the literature, where the domi-
nant trio of the MS components are HTG, HCH and HBP [14] [16] [18], HTG is 
the component least represented in our study behind hyperglycemia whether the 
patient is exposed to HAART or naive. This low prevalence of HTG confirms a 
previous study that estimated HTG as the least frequent dyslipidemia among 
PLWHIV on HAART in the same proportions in Togo [11]. Tiozzo et al. never-
theless in their series found a predominance of abdominal obesity and HBP over 
HTG [15]. 

Our results show that patients with MS had significantly higher age, BMI, 
waist circumference, blood pressure, blood sugar, total cholesterol, HDLc, LDLc, 
triglycerides, and CT/HDLc ratio higher than patients without MS. Wu et al., 
Dimodi et al., Alvarez et al., achieved the same results [14] [18] [20]. 

We have highlighted a significant predominance of MS in women compared 
to men. Many authors have reached the same conclusion [18] [22]. However, 
Hansen et al. as well as Tiozzo et al. did not highlight in their series a significant 
difference in MS frequencies as a function of gender [15] [19]. This female pre-
dominance could be related to the predominance of women in the PLWHIV se-
ries. Nevertheless, studies have shown a predisposition of women to develop MS 
because of their biology, psychosocial factors and the environment [25]. 
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We found that abdominal obesity and HCH were significantly more represented 
in women, while men were significantly more affected by HBP and HTG. 
Hyperglycemia did not show a significant difference between the two sexes. The 
frequencies of the components of MS according to gender are quite disparate 
than varied in the literature. Indeed, Dimodi et al. in Cameroon reported a high 
frequency of HBP in men but not of HTG which was rather high in women in 
addition to abdominal obesity [18]. In Ethiopia, Tesfaye et al. found the same 
result for women, but found no significant difference between the frequencies of 
hypertension compared to the two sexes [26]. Moreover, unlike us, he noted in 
his series a difference in the frequency of HTG between the two sexes [26]. 

Our study found a higher prevalence of MS in HAART-exposed patients 
compared to naive patients (29.5% vs 23.8%) with no significant statistical dif-
ference. If numerous studies have objectified a significant predominance of MS 
in exposed subjects [18] [22] [23] [27], our result could be linked to the small 
proportion of naive patients in our sample (15.1%). Our study, for example, did 
not show any association between duration on HAART and MS confirming the 
conclusions of some authors [26] [28] [29]. It should be noted, however, that 
other authors have reported the existence of an association between the duration 
of exposure to HAART and MS in PLWHIV on HAART [14] [16] [20]. The ex-
act contribution of HAART in MS remains unclear because if the involvement of 
HAART in metabolic disturbances involving the components of MS is well do-
cumented [3] [30], the question arises as to whether the high rates of MS in 
HAART-exposed individuals are related to the duration of therapy or rather to 
the fact that these patients are older than naive [9]. Waist circumference was 
significantly higher in HAART patients compared to naive patients when the 
latter had more HCH and HTG. This result is similar to those reported by Ja-
cobson et al. and Tesfaye et al. [26] [31]. In contrast, Dimodi et al. reported in 
their series a predominance of HCH and HTG in HAART-exposed patients [18]. 
These differences could be explained in the anti-retroviral treatment profiles 
used by the patients but also in the particularities of the different ethnic groups 
making up the study populations. 

Age, smoking, and alcohol addiction were not associated with MS in our 
study. With regard to age, our result contrasts with that of Elgalib et al. [32] and 
of Mbunkah et al. [23]. Alavarez et al. reported the lack of association between 
MS and smoking [14]. However, Alencastro et al. reported an association be-
tween MS, alcohol addiction and smoking [33]. 

The ongoing HAART lines in HAART-exposed patients were not associated 
with MS. Our result is in line with those reported by Samara et al. [29], Tesfaye 
et al. [26]. In contrast Dimodi et al., Tiozzo et al., Obirikorang et al. reported the 
existence of an association between ARV treatment and MS [15] [18] [22]. 

Our study allowed us to identify as risk factors associated with MS, all the 
components of MS, the female sex, CD4 count ≥ 500 cel/mm3, BMI ≥ 25 kg/m2. 
This result confirms the findings of Mbunkah et al., Dimodi et al. [18] [23]. 
Elsewhere, age has been reported as a risk factor by Tesfaye et al. [26] while Tes-
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faye et al. and Bosho et al. did not report sex as a risk factor [16] [26]. 

5. Conclusion 

MS is a reality in Togo among PLWHIV. With a prevalence of 28.7%, it is above 
its estimated prevalence in sub-Saharan Africa. The duration of HAART expo-
sure and the HAART lines were not associated with MS in exposed patients. 
Factors associated with MS were all components of metabolic syndrome, female 
gender, CD4 count ≥ 500 cells/mm3, BMI ≥ 25 kg/m2. In order to reduce the risk 
of cardiovascular complications in PLWHA, it is necessary to include in their 
follow-up a screening of MS risk factors for early detection and treatment. 
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