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Abstract 
Objective: To study the epidemiological, clinical and paraclinical particulari-
ties of fatty liver disease in patients with metabolic syndrome. Patients and 
Method: This was a cross-sectional and analytical study carried out over a 
period of seven months, from February 1 to September 30, 2019, in the out-
patient services of Gastroenterology and Metabolic and Endocrine Diseases of 
the Brazzaville University Hospital. It interested all patients with metabolic 
syndrome, according to the criteria of the FID harmonized in 2009, namely 
known diabetic and hypertensive patients, having abdominal obesity. Results: 
The variables studied were socio-demographic, clinical, morphological and 
biological. The search for fatty liver was done using an abdominal ultrasound. 
Results: During the study period, 124 patients with metabolic syndrome were 
included. The average age of the population was 52.8 ± 12 years with ex-
tremes ranging from 30 and 84 years. The population was mainly female with 
a Sex-Ratio of 2.54 (F/M). The frequency of fatty liver disease was 38.7%. The 
frequency of dyslipidemia was high in the study. Conclusion: The prevalence 
of hepatic steatosis is high in patients with metabolic syndrome at Brazzaville 
University Hospital. The gender, lack of occupation and high level of educa-
tion were the factors associated with fatty liver disease. 
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1. Introduction 
The prevalence of Non alcoholic fatty liver disease (NAFLD) is increasing world-
wide, currently constituting one of the main causes of cirrhosis and hepatocellu-
lar carcinoma. In fact, in 2018, it was estimated at 25.2% in the world population 
and reached 30% in the West [1] [2] [3]. This increase, which has been constant 
for several years, appears to be correlated with the global epidemic of obesity and 
diabetes [4]. Fibroscan®, MRI and histological analysis of liver biopsies are reliable 
quantitative tests, but abdominal ultrasound remains the most accessible screening 
test in Africa [5]. In Burundi, a recent study reported a high frequency of fatty 
liver diagnosed on abdominal ultrasound, in patients with metabolic syndrome 
[6]. In the Congo, no work has addressed this comorbidity. This is how we under-
took this work, the objective of which was to determine the frequency of steato-
sis in patients with metabolic syndrome and then to identify the associated epi-
demiological, clinical, morphological and biological characteristics.  

2. Patients and Methods 
This was a cross-sectional and analytical study carried out over a period of seven 
months, from February 1 to September 30, 2019 in the outpatient services of Gas-
troenterology and Metabolic and Endocrine Diseases of the Brazzaville Univer-
sity Hospital. It interested all the patients seen in ambulatory consultation, pre-
senting a clinical metabolic syndrome, defined according to the criteria of the 
FID harmonized in 2009 [7]. Due to a bias related to pathological or physiologi-
cal weight gain, patients on long-term corticosteroid therapy, patients with as-
cites or ananasarcosis and pregnant women were not included. The study data 
were collected on a pre-established survey form after obtaining the patient’s in-
formed consent. The study data were collected on a pre-established survey form 
after obtaining the patient’s informed consent. The practice of regular physical 
activity of at least thirty minutes a day, at least 3 days a week made us rule out 
sedentary lifestyle. Microsoft Office Excel 2016 software was used for the prepa-
ration and processing of the database. The software R version 3.6.1 allowed sta-
tistical analysis (Student and Chi-square test, Odds ratio and CI) with a signi-
ficance threshold fixed at 5%.  

3. Results 
General Patient Characteristics 

1) Socio-Demographic Factors of Patients 
During the study period, 124 patients with a metabolic syndrome combining 

hypertension, type 2 diabetes and abdominal obesity were collected. There were 89 
(72%) women and 35 (28%) men, a sex ratio of 0.3. The mean age of the patients 
was 52.8 ± 12 years with extremes of 30 and 84 years. The most represented age 
group was that of 40 to 65 years old. Figure 1 illustrates the distribution of patients 
by sex and age. In our sample, 92 patients had a secondary education level or 74.2% 
and 92 patients were unemployed or 74%. Physical inactivity was found in 117 pa-
tients (94.4%). Only three patients (2.4%) used tobacco and 15 (12.1%) used alcohol. 
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Figure 1. Distribution of patients by sex and age. 
 

2) Patient Clinical Data 
The waist circumference varied between 80 cm and 197 cm i.e. an average of 

104.68 ± 13 cm (median: 104 cm). The average body mass index (BMI) was 31.07 
± 4.7 kg/m2 (median: 31 kg/m2; range: 17.99 - 46.36 kg/m2). Seventy-six patients 
(61.3% or 61.3%, n = 76) were obese with a female predominance in 71.1% of the 
cases (n = 54/76).  

3) Patient Ultrasound Data 
Regarding dyslipidemia, 33 patients or 26.6% had hypercholesterolemia 

(mean: 1.72 ± 0.35 g/l; extremes: 0.48 - 3.03 g/l), 20 patients or 16.1% hypertrig-
lyceridemia (mean: 1.28 ± 0.46 g/l; range: 0.45 - 3.86 g/l), 17 patients with low 
HDL (mean: 0.54 g/l ± 0.20 g/l; range: 0, 15 - 1.77 g/l).) The LDL cholesterol 
value was normal in all patients (mean: 1.03 ± 0.33 g/l; extremes: 0.01 - 1.57 g/l). 
The average age of patients with fatty liver disease was 51.8 years (range 34 and 
77 years) versus 53.4 years in patients without fatty liver. Hepatic steatosis was 
statistically significantly associated with male sex (p = 0.001). Table 1 shows 
the distribution of steatosis according to the epidemiological parameters of the 
patients.  

The mean value of blood pressure was slightly higher in patients with fatty 
liver disease. Indeed, the mean PAS was 148.93 mmHg (range: 110 - 190 mmHg) 
in patients with fatty liver and 145.61 mmHg (range: 100 - 210 mmHg) in pa-
tients without fatty liver. That of the PAD was 85.35 mmHg (range: 60 - 160 
mmHg) versus 82.86 mmHg (60 - 107 mmHg). The difference was not signifi-
cant.  

The average waist size in patients with fatty liver was 105.7 cm (range: 81 - 137 
cm) and 104.1 cm (range: 80 - 197 cm) in those without fatty tissue with a sig-
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nificant difference (p = 0.001). The average weight was 92.57 kg (range: 67.4 - 
144 kg) versus 83.21 kg/m2 (range: 49 - 131 kg) in patients without fatty liver 
disease (p = 0.541).  

The average BMI was 32.40 kg/m2 (range: 22.78 - 46.36 kg/m2) versus 30.23 
kg/m2 (range: 17.99 - 43.26 kg/m2) without fatty liver (p = 0.82). The average 
BMI was 32.40 kg/m2 (range: 22.78 - 46.36 kg/m2) versus 30.23 kg/m2 (range: 
17.99 - 43.26 kg/m2) without fatty liver (p = 0.82). Figure 2 shows the changes in 
BMI within the two groups.  

The mean blood sugar level in patients with fatty liver was 1.51 g/l (range: 0.77 
- 3.86 g/l) and 1.46 g/l in patients without fatty liver with no statistically signifi-
cant difference. The mean lipid value was equal in the two populations. It was 
1.3 g/l (range: 0.45 - 3.86 g/l) for TG, 1.7 g/l (range: 1.06 - 2.45 g/l) for CT, 0.5 g/l 
(range: 0.15 - 1.38 g/l) for HDL and 1 g/l (range: 0.5 - 1.52 g/l) for LDL choles-
terol.  

After multivariate logistic regression analysis, the variables that best predicted 
fatty liver disease were male, lack of occupation and high level of education. Ta-
ble 2 shows the results of the multivariate analysis.  

 
Table 1. Distribution of steatosis according to the epidemiological parameters of the 
patients.  

Variables 
 

Steatosis present 
(n = 48) 

Stéatose absent 
(n = 76) p value 

(p < 0.005) 
Terms n % n % 

Age (years) 

<40 7 14.6 10 13.2 

0.921 [40 - 65] 34 70.8 53 69.7 

>65 7 14.6 13 17.1 

Sex 
Male 24 50 11 14.5 

<0.001 
Feminine 24 50 65 85.5 

Profession 
Yes 29 60.5 23 30.3 

0.001 
No 19 39.5 53 69.7 

Tobacco 
Yes 2 4.2 1 1.3 

0.559 
No 46 95.8 75 98.7 

Alcohol 
Yes 9 18.7 6 7.8 

0.128 
No 39 81.3 70 92.2 

Type of diabetes 
I - - 1 1.32 

1 
II 48 100 75 98.7 

Physical activity 
Oui 3 6.2 4 5.3 

1 
Non 45 93.8 72 94.7 
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Table 2. Results of the multivariate analysis of fatty liver disease. 

Variables Terms 
Steatosis 
Present 

n = 48 (%) 

Steatosis 
Absent 

n = 76 (%) 
OR [IR 95] 

p value 
(p < 0.005) 

Sex 
M 24 (50) 66 (85.5) Ref Ref 

F 24 (50) 11 (14.5) 5.91 [2.52 - 13.9] 0.001 

Profession 
Yes 29 (60.5) 23 (30.3) Ref, Ref, 

No 19 (39.5) 53 (69.7) 0.22 [0.09 - 0.51] 0.001 

Education  
level 

Unschooled 8 (16.7) - Ref Ref 

Primary 8 (16.7) 13 (17.1) 1.21 [0.45 - 3.23] 0.7 

secondary 31 (64.5) 61 (80.3) Ref Ref 

University 1 (2.1) 2 (2.6) 0.98 [0.98 - 11.3] 0.001 

 

 

Figure 2. Distribution of patients in the two groups according to BMI.  

4. Discussion 

In the Congo, as little work has been published on fatty liver disease, we have 
chosen to look for it in patients with metabolic syndrome because they consti-
tute a population potentially at risk. Metabolic syndrome is a pathology of the 
elderly, the average age at the time of diagnosis being generally close to fifty [8]. 
Ce phénomène est probablement favorisé par la sédentarité dans cette tranche 
d’âge qui de plus est exposée aux complications liées au diabète et à l’obésité [9]. 
Yaméogo et al. in Burkina Faso also made the same observation in their study 
(average age of 53.5 ± 13.5 years) [10]. The predominance of women during me-
tabolic syndrome is frequently found, as shown by the work of Monabeka et al. 
in Congo in 2012 and Mbaye et al. in Senegal in 2018 [11] [12]. The role of physi-
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cal inactivity in the onset of metabolic syndrome is well known, as are alcohol 
and tobacco. The combination of these three factors contributes to the worsen-
ing of the metabolic syndrome and the pathogenesis of fatty liver disease. The 
high frequency of obesity in female subjects could be explained, on the one hand, 
by certain events in the life of women such as childbirth and menopause [13]; on 
the other hand, by the culture and the westernized way of life in the Congolese 
population in general. Indeed, we are witnessing in developing countries like ours, 
the transition from a low-fat diet and a physically active life to a diet richer in sa-
turated animal fats and a sedentary lifestyle. Other studies corroborate this obser-
vation [14] [15]. The frequency of steatosis found in our work is similar to that 
reported by Ntagirabiri et al. in 2014 in Burundi (37.2%) [6]. In contrast, Asa-
bamaka et al. in 2011 in Nigeria reported a frequency (9%) lower than ours [16]. 
All these frequencies are lower than those of Western countries where they vary 
between 50% and 90% [4] [17] [18]. This difference could be explained on the 
one hand by the diagnostic methods used in Europe (liver biopsy and/or impulse 
elastometry), on the other hand, by the different way of life although in recent 
years the way of life in Africa’s Westernizes more and more. A third factor that 
could explain this low incidence of steatosis in our population is the black race. 
Indeed, some studies have shown that black subjects were generally less affected 
by steatosis than white subjects [19] [20]. However, abdominal ultrasound remains 
the most accessible screening test, although its performance varies depending on 
the study and the degree of steatosis. Indeed, steatosis can also be objectified by 
the abdominal scanner, but better by impulse elastometry where it can be quan-
tified or by histological examination after liver biopsy. But these means of explora-
tion are not in common use in our country because of their high cost and the fact 
that they are not very popular in the various health centers without forgetting 
the invasive nature of the liver biopsy. In a mixed analysis, hepatomegaly was 
associated with the presence of fatty liver disease. Indeed, the presence of hepa-
tomegaly is possible in some cases and could be explained by the reaction of the 
liver to the hepatic overload of triglycerides [21]. The average age of patients with 
fatty liver disease is similar to the data in the literature. The risk of developing 
NAFLD increases with age, although it can occur in children under the age of 10 
years [22]. The distribution of steatosis by sex is variable depending on the study. 
Ntagirabiri et al. in Burundi as well as Somaya et al. in Morocco noted a female 
predominance in 41.8% of the cases and in 50.4% of the cases respectively [6] 
[23]. In our series, this result could be explained by the frequency of certain risk 
factors such as alcohol, tobacco, hypertension and abdominal obesity which were 
more important in men. In the study by Ntagirabiri et al., the number of patients 
without steatosis decreased inversely with the high BMI values, with a significant 
difference [6]. These results, opposite to ours, could be explained by the difference 
in methodology since their population was heterogeneous (patients with and with-
out metabolic syndrome) whereas in our study all the patients had diabetes inte-
grated into a metabolic syndrome. As for relation to the absence of profession, 
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this state could favor the sedentary lifestyle and thus the metabolic syndrome and 
the fatty liver. Likewise, the high level of education could favor obesity and the 
metabolic syndrome by the fact that it favors the adoption of a westernized life-
style including bad eating habits. Dyslipidemia is common in the diabetic popu-
lation and is a major risk factor for the occurrence of cardiovascular events. In-
deed, hypertriglyceridemia, hypercholesterolemia, the low value of HDL in some 
of our patients are the elements most found in studies carried out in Burundi, 
Nigeria, Kenya and South Africa [6] [16] [24] [25]. Certain factors such as genetic 
predisposition, physical inactivity and eating habits may explain these results. 
Hypertriglyceridemia is one of the lipid disorders described as being linked to 
steatosis. However, in our study, as in those of Ntagirabiri et al. in Burundi and 
Asabamaka et al. in Nigeria, this link was not found [6] [16].  

5. Conclusion 

The frequency of fatty liver disease is high in patients with metabolic syndrome 
at the Brazzaville University Hospital. Male gender, lack of occupation and high 
level of education were the risk factors associated with the presence of steatosis. 
Thus, in patients with metabolic syndrome, fatty liver disease should be sought 
for early management.  
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