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Abstract
Aims: Metabolic complications related to antiretroviral therapy are rarely investigated among
HIV-infected patients in Cameroon. The study reports the prevalence of metabolic syndrome and
its individual components among HIV-infected Cameroonians. Materials and Methods: We conducted a prospective, cross-sectional study of the prevalence of metabolic syndrome among 492
patients (338 women, 117 men; age range 20 years) recruited at a reference centre, the day hospital, Central Hospital in Yaounde between September 2009 and September 2010. Metabolic syndrome was defined according to IDF (International Diabetes Federation) and NCEP ATP III (National Cholesterol Education Program Adult Treatment Panel III) criteria relative to obesity, glycemic, lipid, arterial blood pressure parameters. Results: The prevalence of metabolic syndrome
was 32.8% according to IDF and 30.7% by NCEP (p = 0.0001). The prevalences of individual components according to IDF and NCEP were as follows: abdominal obesity (40.5%; 26.9% respectively), hypertriglyceridemia (55.5%), low HDL cholesterol (42.5%), systolic hypertension (38.2%)
diastolic hypertension (28.5%), hyperglycemia (31.2%; 1.3% p = 0.0001). The prevalence of
metabolic syndrome was 36% in patients under HAART, 23.4% in naive, (p = 0.0001). Conclusion:
The prevalence of metabolic syndrome depends on the presence and the type of HAART used, the
definition and the gender.
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1. Introduction
HAART has resulted in significant reductions of morbidity and mortality associated with HIV infection [1].
HIV-infected patients are now expected to live longer. Unfortunately, a life with the chronic viral infection, exposures to medications that carry their own toxicities and side effects are now associated with increased risk of
developing health complications. HAART has been associated with metabolic complications that may increase
patients’ risk of cardiovascular disease [2]. Specific antiretroviral therapies (protease inhibitors) have been
shown to increase proatherogenic lipid levels and contribute to the development of insulin resistance and visceral fat accumulation [3]. The latter components are characteristics of the metabolic syndrome (MetS) [4]. This
syndrome is affecting the general population in epidemic proportions and it is frequently associated with risk
factors for diabetes and cardiovascular disease [5]. The metabolic syndrome represents a cluster of metabolic
risk factors: central obesity, dyslipidemia, elevated blood pressure, abnormal glucose tolerance, insulin resistance. Insulin resistance was initially the main focus of MetS, but adiposity, sedentary lifestyle, dietary and genetic factors have also received much attention when considering the pathogenesis of the MetS [6]. Several features of the MetS in the general population are also found in HIV-infected patients [7]. Some studies in HIVinfected persons have shown worldwide prevalence between 17% to 42% [8]. Jerico [9] reported a prevalence of
17% among Spanish patients receiving HAART. In Botswana and Nigeria the prevalence of 7.7% and 11% respectively has been reported [10] [11]. However, many data of metabolic complications in HIV-infected subjects in then sub-Saharan region remain scarce. Furthermore, the biochemical markers like liver function tests
and kidney function tests are frequently investigated in the management of HIV therapy in developing countries
particularly in Cameroon but the therapeutic guidelines recommend testing of lipids abnormalities only once per
year. So the findings of this study may first of all help to know the extent of the problem in HIV-infected cameroonians and secondly may point out the need for a policy shift with regard to the frequent testing of metabolic
abnormalities in this population. This will assist clinicians in taking the necessary precautionary measures in the
management of these complications in HIV-infected people on antiretroviral therapies.

2. Material and Methods
2.1. Study Design
This was a prospective, cross-sectional evaluation of patients’ risk for developing the metabolic syndrome.

2.2. Place and Duration of Study
Day hospital of the Central hospital, Yaounde; Department of Biochemistry, Yaounde I University, between
September 2009 and September 2010.

2.3. Methodology
We performed a prospective, cross-sectional evaluation of HIV-infected patients coming for their routine medical
visits, at the day hospital of the Central hospital in Yaounde over a period of one year (September 2009 to September 2010. After giving their informed consent, all participants were asked to complete a self-administered
questionnaire with information regarding age, sex, tobacco and alcohol use, characteristics related to HIV infection
and antiretroviral therapies, confirmation was done using medical records. The study was approved by the National
ethical committee and the Ministry of Public Health. Patients younger than 20 years of age, pregnant and breastfeeding women, history of therapies that affect lipid and carbohydrates metabolism were excluded from the analysis.
2.3.1. Blood Pressure Assessment and Anthropometric Measurements
Blood pressure was assessed using a validated electronic device (OMRON) after the subjects were seated and
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rested for at least 5 minutes. Waist circumference was measured with a flexible inelastic tape placed on the
midpoint between the lower rib margin and the iliac crest in a perpendicular plane to the long axis of the body.
Height was determined without shoes using a portable stadiometer. Weight and body fats were measured by a
Tanita scale; patients were fully dressed, without heavy clothing or shoes. Body mass index (BMI) was calculated as weight in kilograms (Kg) divided by the Square of the height in meters (m).
2.3.2. Laboratory Analysis
Glucose was measured by the oxydase method [12]. Total cholesterol [13] and triglycerides [14] were quantified
using enzymatic methods. HDL cholesterol was measured using a heparin manganese precipitation of Apo
B-containing lipoproteins [13]. LDL cholesterol was calculated using the Friedwald equation [15] CD4 cell
count was determined by flow cytometry.
2.3.3. Definitions of Metabolic Syndrome and HAART
The presence of MetS was evaluated using National Cholesterol Education Program Adult Treatment Panel III
(NCEP ATP III) and International Diabetes Federation (IDF) definitions. According to NCEP ATP III [16],
metabolic syndrome was defined as having ≥3 of the following criteria: abdominal obesity (waist circumference
≥ 102 cm for men and ≥88 cm for women), fasting triglyceride levels ≥ 150 mg/dL, high-density lipoprotein
(HDL) cholesterol level <40 mg/dL for men and <50 mg/dL for women, fasting glucose levels ≥ 110 mg/dL, or
hypertension (blood pressure ≥ 130/85 mm Hg or current receipt of medication for hypertension). According to
IDF criteria [17], waist circumference (>80 cm in women and >94 cm) is a prerequisite in addition to ≥2 of the
following components: fasting triglyceride levels ≥ 150 mg/dL, high-density lipoprotein (HDL) cholesterol level
< 40 mg/dL for men and <50 mg/dL for women, fasting glucose levels ≥ 100 mg/dL, or hypertension (blood
pressure ≥ 130/85 mm Hg or current receipt of medication for hypertension).
2.3.4. Definitions of HAART
HAART was defined as the use of 2 nucleosides (NRTIs) and a non nucleoside reverse-transcriptase inhibitor
(NNRTI), 2 NRTIs and a PI (protease inhibitor), or 3 NRTIs.

2.4. Statistical Methods
Data were analyzed using the SPSS software package, version 16.0 (SPSS 16.0). All the data were expressed as
means ± standard error of means and frequencies (%). Student’s t test or Analysis of variable (ANOVA) was
carried out in order to assess differences between means. P value ≤ 0.05 was considered statistically significant.

3. Results and Discussion
Among 492 patients recruited at a reference centre, the day hospital of the Yaounde Central Hospital from September 2009 to September 2010, 29 were excluded for age, those having metabolic, endocrine, neuronal diseases,
pregnant or breast-feeding women. In this study, we described the prevalence of components and the MetS and
analyzed some factors such as sex or HAART exposure associated with the syndrome.

3.1. Socio-Demographic, HIV-Related Characteristics of the Study Population
Of these 463 patients, (74.7%, n = 338) women and (25.3%, n = 117) men; (75.19%, n = 348) were on combination therapies and (24.81%, n = 115) naive. Most of the patients were symptomatic (42.92%, n = 200) and in the
B stage of the infection according to Center for Disease Control (CDC). The majority (72.79%, n = 337) was
taking the association of 2 NRTIs and 1 NNRTI, made up mostly of 3TC + AZT + NEV, (31%, n = 118); 3TC +
AZT + EFV, (27.6 %, n = 93); d4T + 3TC + EFV, (10.1%, n = 34); d4T + 3TC + NEV, (24.6%, n = 83). Frequent alcohol drinking was observed in (32.2%, n = 163) and (73.76%, n = 341) have a low rate of doing physical exercises. These are shown in Table 1.

3.2. Prevalence of Individuals’ Components of the Metabolic Syndrome According to IDF
and ATP III Definitions
The prevalence of abdominal obesity, (40.5%, n = 118) and hyperglycemia, (31.2%, n = 92) are high according
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Table 1. Socio-demographic, HIV-related characteristics of the study population.
Parameters

Values

Sex
Men
Women
Age (years)
20 - 29.9
30 - 39.9
40 - 49.9
>50

117 (25.3)
338 (74.7)
69 (15.1)
179 (39.1)
133 (29)
77 (16.8)

HIV disease staging (%)a
A
B
C

75 (16.06)
200 (42.92)
38 (8.06)

HAART exposure (%)
Naive
2 NRTIs + 1 NNRTI
2 NRTIs + 1 PI
3 NRTIs

115 (24.81)
337 (72.79)
10 (2.2)
1 (0.2)

Smoking status
Never
currently

439 (94.75)
23 (5.05)

Alcohol consumption
Never
currently

293 (63.3)
163 (35.2)

Current physical exercise
Low
Moderate
Intense

341 (73.76)
97 (21)
24 (5.24)

Data are means ± standard error of means and n (%); aA: asymptomatic, acute HIV, or persistent generalized lymphadenopathy; B: symptomatic, not
A or C categories; C: AIDS indicator conditions. HAART: Highly Active Antiretroviral Therapy; NRTI: Nucleoside Reverse Transcriptase Inhibitor,
NNRTI: Non Nucleoside Reverse Transcriptase Inhibitor; PI: Protease inhibitor.

to IDF definition, this is observed in Table 2. However, the prevalence of dyslipidemia and hypertension were
not showing statistically significant differences based on the 2 definitions criteria. Prevalence of metabolic syndrome in the sample was 32.8% (n = 98) when using IDF criteria and 30.7% (n = 93) according to ATP III (p =
0.0001).
We found that 36% of HIV-infected Cameroonian patients exposed to antiretroviral therapy had metabolic
syndrome. This prevalence falls within the range of the prevalence reported in the literature (17.0% - 45.4%), [18].
The wide range of metabolic syndrome was attributed to the use of different definitions criteria (IDF, 32.8%;
NCEP ATP III, 30.8%), exposition to antiretroviral therapy, different study populations and ethnic group. The prevalence obtained in the study was higher than that observed in Cameroonian general population (19.8%) [19].

3.3. The Prevalence of the Metabolic Syndrome and Its Individual’s Components
According to the Gender
Triglycerides levels and waist circumference cut-off points are more prevalent in women than men (p = 0.0001).
While blood pressure (p = 0.02) and HDL-cholesterol (p = 0.0001) are elevated in men. Fasting blood glucose
level is the same in both sexes as shown in Table 3.
MetS occurrence was markedly higher in women. Such findings could be explained by the higher frequency
of HIV-infected women compared to men. Many surveys have shown that women are more vulnerable than men.
The rate for women of age between 15 - 49 (6.8%) is higher than the rate of men in the same age group (4.1%).
Therefore, for every 100 men infected, 170 women are infected, giving an infection ratio of 1.7. This is comparable to ratios found in similar surveys in sub-Saharan Africa, particularly in Cameroon [20]. Ford [21] reported
a MetS prevalence of 20.5% in Mexican-american men and 35.5% in women. The higher predisposition of
women to develop MetS could be due to biologic, psychological, and environmental factors [22]. The highest
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Table 2. Prevalence of individuals’ components of the metabolic syndrome according to IDF and ATP III definitions.
Variables

IDF n (%)

ATP III n (%)

p

Waist circumference (cm)

118 (40.5)

80 (26.9)

0.0001

Blood pressure (mmHg)

113 (28.5)

113 (28.5)

NS

HDL cholesterol (mg/dL)

206 (42.5)

206 (42.5)

NS

Triglycerides (mg/dL)

257 (55.5)

257 (55.5)

NS

FBG (mg/dL)

92 (31.2)

4 (1.3)

0.0001

3 or of the above variables (MetS)

98 (32.8)

93 (30.7)

0.0001

a

a

Data are n (%); FBG: fasting Blood glucose; NS: not significant.

Table 3. Prevalence of individuals’ components of the metabolic syndrome in relation to sex.
Variables

Women n (%)

Men n (%)

p

Waist circumference (≥90 cm Men/≥80 cm Women)

108 (56.2)

10 (10.1)

0.0001

Blood pressure ≥ 130/≥ 85 mmHg

50 (26.5)

32 (32.3)

0.02

HDL cholesterol (<40 mg/dL Men/<50 mg/dL Women)

162 (54.4)

117 (62.6)

0.0001

Triglycerides ≥ 150 mg/dL

166 (58.7)

91 (50.6)

0.0001

FBG ≥ 100/110 mg/dL

60 (30.5)

32 (32.7)

NS

3 or of the above variables (MetS)

88 (44.4)

10 (9.9)

0.0001

a

prevalence of abdominal obesity, hypertriglyceridemia, low level of HDL cholesterol have also been observed in
women. Increased HDL-cholesterol has been rather reported in women compared to men by some authors [23].
Some studies found an association between the number of pregnancies and obesity [24]. Moreover, menopause
has an adverse effect on body composition and metabolic parameters, leading to an increased likelihood of developing obesity. Hypertriglyceridemia can be due to decreased triglycerides clearance and increased very low
density lipoprotein (VLDL) overproduction [25].

3.4. Prevalence of the Metabolic Syndrome and Its Individual Components before and
after HAART Exposure
The prevalence was greatly affected by the presence of antiretroviral therapies; it was 23.9 % (n = 18), in naive
patients and 36% (n = 80) in patients on HAART (p = 0.0001) (Table 4). The group of patients on HAART had
a significantly higher plasma triglycerides (p = 0.05), HDL cholesterol (p = 0.04) levels compared to naïve patients. Elevated waist circumference cutoffs have been observed in the group under treatment (p = 0.0001).
While fasting blood glucose level is higher in naïve than those on HAART (Table 4). The prevalence of metabolic syndrome (≥3 components) was higher in those under therapies (p = 0.0001).
The prevalence of metabolic syndrome and its individual components depends on the exposition to antiretroviral therapies. Components such abdominal obesity, hypertriglyceridemia and low HDL-cholesterol had been
observed in patients under therapies as compared to naive. These results agreed those obtained in many studies.
Jacobson [26] reported a positive association between central accumulation of fats and HAART use. Grinspoon
and Carr [27] reported the presence of low levels of HDL cholesterol in treated patients. Elevated triglyceride
levels were first of all due to HIV infection but the effect was exacerbated under antiretroviral therapies [28].

3.5. Anthropometric, Clinical Characteristics among HIV-Infected Patients with or without
Metabolic Syndrome
Patients with metabolic syndrome were more likely to have higher levels of BMI (p = 0.0001), body fat (p =
0.004), blood pressure (p = 0.0001), triglycerides (p = 0.04), fasting glucose level (p = 0.03), TG/HDL ratio (p =
0.006), compared to patients without metabolic syndrome (Table 5).
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Table 4. Prevalence of the metabolic syndrome and its individual components before and after HAART exposure.
Variables

Naive n (%)

HAART n (%)

p

Waist circumference (cm)

20 (26.7)

98 (45.4)

0.0006

Blood pressure (mmHg)

15 (20.3)

67 (31.3)

NS

HDL cholesterol (mg/dL)

91 (35.9)

133 (46.3)

0.04

Triglycerides (mg/dL)

73 (52.1)

160 (59.3)

0.05

FBG (mg/dL)

36 (48.6)

56 (25.3)

0.0001

3 or of the above variables (MetS)

18 (23.4)

80 (36)

0.0001

a

a

Data are n (%); FBG: fasting Blood glucose; NS: not significant.

Table 5. Anthropometric, clinical characteristics among HIV-infected patients with or without MetS.
Characteristics

Patients without metabolic syndrome
(n = 201), mean ± SEM

Patients with metabolic syndrome
(n = 98) mean ± SEM

p

Age (years)

36.7 ± 0.9

39 ± 1.01

NS

Waist circumference (cm)

79.4 ± 0.5

92.9 ± 0.8

0.0001

BMIa (Kg/m2)

22.6 ± 0.2

26.4 ± 0.4

0.0001

Body fat

25.8 ± 1.5

32.5 ± 0.8

0.004

119 ± 1.3

130 ± 2.0

0.0001

CD4 cell count (cells/mm )

127 ± 21.2

112 ± 20.5

NS

Total cholesterol level (mg/dL)

193 ± 5.1

207 ± 8.1

NS

Triglyceride level (mg/dL)

161 ± 6.2

198 ± 12.37

0.04

Blood pressure (mmHg)
3

HDL cholesterol level (mg/dL)

54.6 ± 2.1

53.6 ± 3.7

NS

LDL cholesterol level (mg/dL)

125 ± 0.04

123 ± 0.04

NS

Fasting glucose level (mg/dL)

93.5 ± 3.2

115 ± 10.3

0.03

Atherogenicity index TG/HDL

3.07 ± 2.3

6.25 ± 3.3

0.006

Crp (mg/dL)

20.2 ± 3.6

20.8 ± 5.1

NS

a

Data are mean ± SEM = Mean values ± Standard error of means, BMI: Body mass index.

The presence of metabolic syndrome was likely to be associated with high triglycerides, body mass index
(BMI), blood pressure, fasting blood glucose levels and TG/HDL ratio as compared to those without metabolic
syndrome.
The metabolic complications of patients with HIV infection introduce them to future risk of cardiovascular
diseases and diabetes, despite improvement of mortality and morbidity conferred by immune reconstitution [29].
Our study has some limitations. First, the cross sectional study design of the prevalence of metabolic syndrome precludes us for examining exactly the role of each class of antiretroviral agent in the development of
metabolic syndrome, longitudinal studies still to be done. Second, information on potential factors that may influence MetS such as alcohol intake, dietary habits and physical activity as well as ethnic group differences were
not reported in this paper.

4. Conclusion
A high prevalence of metabolic syndrome was found among HIV-infected patients and mostly those under
HAART. This growing prevalence is associated with gender (sex) and HAART exposure. This study indicates
that HIV-infected Cameroonians showed metabolic syndrome features and are at risk of developing cardiovascular disease and type 2 diabetes; these diseases are associated with higher risk of mortality and morbidity
worldwide. Furthermore, these patients who are first of all weak by the presence of HIV disease will now face
the burden of non-communicable diseases, which will more affect their immune status (a dual charge). There is
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therefore a need to diagnose as early as possible these metabolic complications and initiate measures for control
and prevention.
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