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 Unmasking Sarcopenic Obesity in Chronic Hepatitis: A Cross-Sectional Study of Body Composition and Pro-Inflammatory Diets in Lomé, Togo

ABSTRACT 
	Introduction: In sub-Saharan Africa, the convergence of endemic chronic viral hepatitis and a rising, diet-driven metabolic syndrome presents a "dual burden". This intersection may accelerate liver disease progression, yet its impact on body composition is poorly understood, particularly as conventional metrics like Body Mass Index (BMI) can mask perilous phenotypes. In Lomé, Togo, a region of high hepatitis B virus (HBV) endemicity, this study aimed to move beyond BMI to characterize the true nutritional and metabolic profiles of patients with chronic hepatitis, focusing on the prevalence of sarcopenic obesity and its association with pro-inflammatory dietary patterns.
Methods and Patients: A cross-sectional study was conducted between June and October 2024 at the Lomé University Hospital Centre, recruiting 363 adult patients with chronic hepatitis B or C. Body composition, including visceral fat and protein mass, was assessed using bioelectrical impedance analysis (BIA). Hepatic steatosis was identified from ultrasonography results in patient records, and a semi-quantitative food frequency questionnaire evaluated pro-inflammatory dietary habits.
Results: The cohort was predominantly infected with HBV (81.5%) and exhibited significant metabolic comorbidity, with hepatic steatosis present in 55.2% of patients. BIA unmasked a profound nutritional paradox: a high prevalence of visceral obesity (affecting 59.4% of men and 76.7% of women) coexisted with severe protein depletion (found in 59.4% of men and 82.9% of women), the signature of sarcopenic obesity. This adverse phenotype was strongly linked to a pro-inflammatory diet, characterized by near-universal use of industrial bouillon cubes (>86%), regular consumption of sugary products (>88%), and a high dependency on commercially prepared "street food" (76.9%).
Conclusion: Patients with chronic hepatitis in Lomé face a synergistic threat from viral infection and a diet-induced metabolic syndrome, manifesting as highly prevalent, clinically occult sarcopenic obesity. The continued reliance on BMI for nutritional assessment is a clinical failure in this population. A paradigm shift in management is imperative, requiring the systematic integration of body composition analysis and the elevation of culturally adapted nutritional therapy to a central pillar of patient care.



Keywords: Chronic Hepatitis B, Sarcopenic Obesity, Metabolic Syndrome, Dietary Patterns, Body Composition, Hepatic Steatosis, Togo
1. INTRODUCTION 
Chronic viral hepatitis remains a crucial global health challenge, with the World Health Organization estimating that hepatitis B (VHB) and C (VHC) viruses cause approximately 3,500 deaths daily worldwide [World Health Organization, 2024]. Sub-Saharan Africa bears a disproportionate share of this burden, particularly for VHB, where it is highly endemic [Schweitzer et al., 2015]. Togo exemplifies this regional challenge, with a national seroprevalence of chronic VHB infection estimated from 9.6% to 20%, positioning it as a country of high endemicity [Lawson-Ananissah et al., 2017 ; Degbe et al., 2025]. This epidemiological landscape is consistent with observations across West Africa, where prevalence rates frequently exceed 8% [Kouamé et al., 2021 ; Sangaré et al., 2020]. The insidious progression of chronic VHB infection towards cirrhosis and hepatocellular carcinoma (CHC) solidifies its status as a leading cause of morbidity and mortality in the region [Terrault et al., 2023].
Running parallel to this persistent infectious disease burden is the rapid emergence of a second pandemic: metabolic syndrome. Urban centers across Africa, including Lomé, are at the epicenter of a profound nutritional transition. This shift is characterized by the displacement of traditional diets (rich in fiber and complex carbohydrates) by Westernized dietary patterns high in energy density, refined sugars, and saturated fats [Popkin et al., 2012]. This transition, coupled with increasing sedentarism, has fueled a dramatic rise in the prevalence of abdominal obesity, type 2 diabetes, and dyslipidemia [Aminde et al., 2017]. The primary hepatic manifestation of this metabolic dysregulation is non-alcoholic fatty liver disease (NAFLD), which has become a leading cause of chronic liver disease globally and is increasingly recognized in African populations [Younossi et al., 2016].
In Togo, this trend is palpable; recent data from urban centers like Lomé indicate a rising prevalence of overweight and obesity, reaching over 30% in some adult populations, while the national prevalence of diabetes mellitus is estimated to be between 2.5% and 6.0%, with significantly higher rates in urban settings [Tcheyi et al., 2021]. Across sub-Saharan Africa, the situation is similarly concerning, with the prevalence of obesity having more than doubled in the past three decades and diabetes now affecting an estimated 24 million people, a figure projected to increase by 129% by 2045 [IDF, 2021; Hruby & Hu, 2015]. The primary hepatic manifestation of this metabolic dysregulation is non-alcoholic fatty liver disease (NAFLD), which has become a leading cause of chronic liver disease globally and is increasingly recognized in African populations [Younossi et al., 2016].
The convergence of these two pandemics within the Togolese population creates a critical "dual burden," where chronic viral hepatitis and metabolic dysfunction intersect, potentially creating a synergy that accelerates liver damage [Targher et al., 2012]. A significant knowledge gap exists, however, regarding the precise nature and extent of this interaction in the West African context. Specifically, the impact of this dual burden on true body composition remains poorly characterized. The Body Mass Index (BMI), a widely used but crude metric, is fundamentally incapable of distinguishing between adipose and lean muscle mass, thereby masking potentially dangerous phenotypes [Prentice & Jebb, 2001]. 
This limitation is well-documented internationally. Large-scale studies have repeatedly demonstrated that BMI has a low sensitivity for detecting excess adiposity, particularly the metabolically harmful visceral fat. For instance, research has shown that up to 50% of individuals classified as having a normal BMI may actually have excess body fat ("normal-weight obesity"), a condition associated with a cardiometabolic risk profile similar to that of overtly obese individuals [Romero-Corral et al., 2008; Okorodudu et al., 2010]. This discrepancy is particularly pronounced in non-European populations, including those of African descent, where body composition at a given BMI can differ significantly, making BMI an even less reliable tool for assessing metabolic risk [Deurenberg et al., 2002].
 This situation is particularly relevant for identifying sarcopenic obesity, a condition defined by the coexistence of excess fat mass and depleted muscle mass, which may represent a more accurate and ominous prognostic indicator than either condition alone [Cruz-Jentoft et al., 2019]. To date, scientific literature from Togo that employs detailed body composition analysis to investigate this phenomenon among patients with chronic hepatitis is virtually non-existent. 
Globally, the prevalence of sarcopenia varies widely depending on the definition and population, affecting 10-40% of older adults, but it is increasingly recognized in younger populations with chronic diseases [Cruz-Jentoft et al., 2019]. When it co-occurs with obesity, forming sarcopenic obesity, its prevalence ranges from 4% to 12% in the general older population but can be substantially higher in clinical cohorts [Batsis et al., 2014]. Data specific to African populations remain scarce, largely due to the lack of validated, ethnicity-specific cut-offs for muscle mass. However, existing studies suggest that individuals of African descent may have higher lean mass and bone mineral density than Caucasians, yet they are not protected from age-related muscle loss and its functional consequences [Al-Sofiani et al., 2021]. Critically, sarcopenia is often underdiagnosed in individuals with obesity because their body weight can remain stable or even increase, masking the underlying loss of muscle tissue. To date, scientific literature from Togo that employs detailed body composition analysis to investigate this phenomenon among patients with chronic hepatitis is virtually non-existent.
Therefore, the objective of this study was to characterize the nutritional and metabolic profiles of patients with chronic hepatitis at the Lomé University Hospital Centre (CHU Campus). Specifically, this research aimed to determine the prevalence of steatosis and sarcopenic obesity and to describe the dietary patterns and food consumption habits prevalent in this vulnerable population.

2. material and methods 
2.1.Study design and setting 
A cross-sectional study with descriptive and analytical components was conducted between June and October 2024. The study took place at the Department of Gastroenterology of the Lomé University Hospital Centre (CHU Campus). This facility was selected as it is the national tertiary referral  center for gastrointestinal disorders in Togo, ensuring a large and representative patient cohort.
2.2. Study population 
The study population consisted of patients of both sexes attending the clinic for the management of chronic hepatitis. From this population, a cohort of 363 patients who met the eligibility criteria was consecutively recruited.
2.2.1. Inclusion criteria
Inclusion criteria were: 
- a confirmed diagnosis of chronic hepatitis B (positive HBsAg) or hepatitis C (positive anti-HCV antibodies with detectable HCV RNA) ; 
- providing informed consent to participate.

2.2.2. Exclusion criteria
Exclusion criteria included : 
- the presence of a predominant, severe Non-gastrointestinal comorbidities (e.g., decompensated heart or renal failure) that could confound the results ; 
- a critical clinical state that prevented a reliable nutritional assessment or dietary interview ; and (3) the presence of clinically significant ascites or peripheral edema, which interferes with the accuracy of bioelectrical impedance analysis.

2.3. Data collection 
Data were collected prospectively using a structured questionnaire.
2.3.1. Sociodemographic and clinical data 
Information on age, sex, and socioeconomic status was collected through direct interviews. Clinical data, including the etiology of hepatitis, comorbidities, and results from abdominal ultrasonography used to detect hepatic steatosis, were extracted from patient medical records.
2.3.2. Nutritional assessment
Body composition was assessed using a ZOETOUCH, brand bioelectrical impedance analysis (BIA) device, Model CF 398BLE, made in CHINA. Measurements were taken in the morning after an overnight fast to minimize variability and adhere to the manufacturer's recommendations. Patients were measured in light clothing and without shoes. The following parameters were recorded : body fat percentage, skeletal muscle mass, visceral fat level, and total body water. BMI was also calculated as weight (kg) divided by height squared (m²). 
Visceral obesity was defined as a visceral fat level of ≥10, a threshold indicated by the manufacturer to be associated with a high metabolic risk. Protein depletion was identified when the protein mass index was categorized as 'Low' based on the manufacturer's integrated reference standards   The use of these non-population-specific thresholds for a West African population is acknowledged as a limitation and warrants future research to establish local norms
2.3.3. Dietary assessment 
A semi-quantitative Food Frequency Questionnaire (FFQ) was specifically developed for this study. The questionnaire was pre-tested with 20 patients to ensure its clarity and cultural relevance. It should be noted that a formal validation against a reference method, such as 24-hour recalls, was not conducted in this study, which represents a limitation. The questionnaire was designed to assess the consumption frequency of key local food items, including primary sources of carbohydrates (maize, rice, yam), proteins, and fats (e.g., palm oil, refined oils). It also specifically queried the intake of sugary products (sodas, juices), the use of industrial bouillon cubes for seasoning, and the reliance on out-of-home meals, particularly from street food vendors. 
2.4. Biochemical analysis
 Venous blood samples were collected from each participant. Serological markers, including HBsAg and anti-HCV antibodies, were used to confirm the etiology of the viral hepatitis. 
2.5. Statistical analysis 
Data were analyzed using SPSS software (version 20.1) and GraphPad Prism 8.2. Descriptive statistics were used to summarize the characteristics of the cohort; frequencies and percentages were calculated for categorical variables, while means and standard deviations (SD) were calculated for continuous variables. To compare profiles between groups (e.g., men versus women), Student’s umpair t-test, the Chi-square (χ²) test were used for categorical variables and the independent samples Student's t-test was used for continuous variables. The threshold for statistical significance was set at p < 0.05 for all tests.

3. results and discussion
3.RESULTS
3.1. Sociodemographic profile of patients
The analysis of the sociodemographic characteristics of the study population (N=363) reveals a heterogeneous profile with notable differences between sexes. The overall population was predominantly male, consisting of 234 men (64.5%) and 129 women (35.5%), with a mean age of 35.8±15. 1years.A statistically significant age difference was observed between the sexes (p=0.0005), with women in our cohort being, on average, older (39.2±15.5years) than men (34.0±14.8 years). 
Regarding educational level, a significant disparity was highlighted (p<0.001). Men generally had a higher level of education, with 61.5% having reached at least a secondary level, compared to 34.2% for women. Conversely, the proportion of uneducated individuals was nearly three times greater among women (31.8%) than among men (12.0%).
From a socioeconomic perspective, despite the differences observed elsewhere, the distribution of monthly income did not show a statistically significant difference between the two groups (p>0.05). Economic precariousness affected the entire cohort, with over 85% of patients (both men and women) having a monthly income below 100,000 CFA francs. The detailed distribution of these characteristics is presented in Table 1.
Table 1: Sociodemographic characteristics of the study population by sex (n=363)
	Caractéristiques
	Men (n=234)}
	Women (n=129)
	Comparaisons Men versus Women

	
	Effectif (n)
	Pourcentage (%)
	Effectif (n)
	Pourcentage (%)
	p-value

	Âge (mean ± SD)
	34.0 ± 14.8
	-
	39.2 ± 15.5
	-
	0.0005

	Educational Level
	
	
	
	
	
 0.001

	No formal education
	28
	12.0
	41
	31.8
	

	Primary
	62
	26.5
	44
	34.1
	

	Secondary
	82
	35.0
	26
	20.2
	

	University
	62
	26.5
	18
	13.9
	

	Monthly Income (CFA)
	
	
	
	
	NS

	≤ 52 500
	120
	51.3
	60
	46.5
	

	52 501 - 100 000
	93
	39.7
	51
	39.5
	

	100 001 - 250 000
	15
	6.4
	17
	13.2
	

	≥ 250 001
	6
	2.6
	1
	0.8
	


3.2. Cohort profile and metabolic comorbidities
Table 2 summarizes the primary clinical and morphological characteristics of the 363 patients with chronic hepatitis. It details the viral etiology and highlights the prevalence of key structural abnormalities of the liver identified through ultrasonography.
Table 2 : Clinical and ultrasonographic profile of the hepatitis cohort (n=363)
	Parameter
	Category
	Effectif 
 (n)
	Frequency 
(%)

	
Viral etiology
	Hepatitis B virus (HBV)
	296
	81.5%

	
	Hepatitis C virus (HCV)
	44
	12.1%

	
	HBV/HCV co-infection
	23
	6.3%

	

Ultrasonographic findings
	Hepatomegaly
	217
	59.9%

	
	Hepatic steatosis
	200
	55.2%

	
	Signs of compensated cirrhosis
	48
	13.3%

	
	Presence of nodule(s)
	36
	9.9%

	
	Signs of fibrosis
	23
	6.4%


The data presented in Table 2 confirms the profound endemicity of Hepatitis B Virus, which is the etiological agent in over 81% of cases in this cohort. This aligns with national and regional epidemiological data, establishing a clear infectious disease burden. The most critical finding, however, is the remarkably high prevalence of hepatic steatosis, identified in 55.2% of the patients. This rate suggests a significant metabolic comorbidity that is superimposed upon the primary viral pathology. The frequent observation of hepatomegaly (59.9%) further supports the existence of a substantial inflammatory and/or infiltrative liver process. This "dual burden" of viral and metabolic injury likely creates a synergistic effect, potentially accelerating the progression toward advanced liver disease, as evidenced by the notable percentage of patients already showing signs of compensated cirrhosis (13.3%) and fibrosis (6.4%).
3.3. The nutritional paradox
 3.3.1. High visceral obesity coexisting with muscl mass depletion
Analysis of body composition via BIA unveiled a profound nutritional paradox that was obscured by standard anthropometry. While the majority of patients were classified as either normal weight or overweight based on their BMI, the BIA data painted a far more concerning picture.
Table 3 shows that, there was a high prevalence of visceral obesity, affecting 59.4% of men and 76.7% of women. This accumulation of metabolically active abdominal fat coexisted with clear evidence of severe protein depletion. A low protein index, was observed in 59.4% of men and a striking 82.9% of women. This combination of excess visceral adiposity and a deficit in muscle mass is characteristic of a sarcopenic obesity phenotype.
As described above, Table 3 details the body composition of the patient cohort as determined by bioelectrical impedance analysis (BIA), stratified by sex. It contrasts the classifications from the standard Body Mass Index (BMI) with more precise metrics of adiposity and protein mass to unmask the underlying nutritional status.
Table 3: Body composition profile by sex, revealing a sarcopenic obesity phenotype (n=363)
	Parameter
	Category
	Men (n=234)
	Women (n=129)
	p-value

	BMI
	Overweight/Obese (≥25.0 kg/m²)
	125 (53.4%)
	71 (55.0%)
	0.6929 (NS)

	Visceral fat
	Visceral obesity
	139 (59.4%)
	99 (76.7%)
	<0.01

	Skeletal muscle mass)
	Low (depletion)
	158 (54.4%)
	107 (82.9%)
	<0.001

	Body fat %
	Elevated
	63 (26.9%)
	79 (61.2%)
	<0.001


Table 3 uncovers a critical nutritional paradox that is entirely obscured by the Body Mass Index (BMI). While over half of the cohort falls into the "overweight" or "obese" BMI categories, the BIA data reveals a more dangerous underlying phenotype : sarcopenic obesity. This is characterized by the coexistence of high visceral adiposity and severe muscl mass depletion. The prevalence of visceral obesity is high, affecting 59.4% of men and soaring to 76.7% in women. Simultaneously, a low SMM, indicating significant muscle and protein loss, was identified in 59.4% of men and a striking 82.9% of women. This "double burden" of malnutrition is particularly pernicious, as visceral fat is a key driver of systemic inflammation and insulin resistance, while sarcopenia compromises functional capacity and is an independent predictor of poor outcomes in liver disease. The highly significant gender disparities, with women exhibiting worse profiles for both visceral obesity and protein depletion, underscore their heightened vulnerability. These findings powerfully demonstrate the inadequacy of BMI in this clinical context and advocate for the systematic use of body composition analysis to accurately assess metabolic risk.
3.3.2. Signature of a pro-inflammatory dietary pattern
The dietary assessment identified a consistent and potentially deleterious food consumption signature across the cohort. Key findings included:
· High sodium and additive intake : The use of industrial bouillon cubes was quasi-universal, reported by 86.3% of men and 93.8% of women as a primary seasoning agent. The composition of a typical bouillon cube, based on a single 4-gram cube, is dominated by salt at 52.9%. Other major components include sugar (12.5%), corn protein hydrolysate (11%), and monosodium glutamate (5.5%).The nutritional breakdown per cube shows that it provides 125 kcal or 523 kJ of energy. It contains no fat, protein, or cholesterol (0 g). Carbohydrates make up 25 g of the cube, all of which are sugars. The total salt content is 60 g, which translates to approximately 2.4 g per cube
· High sugar consumption : A vast majority of participants (88.0% of men and 91.5% of women) regularly consumed sugary products, with sweetened and energy drinks being a primary source.
· Cooking fat profile : The predominant cooking fats were refined vegetable oils and palm oil, a significant source of saturated fatty acids.
· Dependence on external food sources : A substantial portion of the cohort (76.9%) reported a high dependency on food prepared and sold by street vendors, indicating limited control over ingredients, cooking methods, and nutritional quality.
Table 4 outlines the consumption patterns of specific foods and ingredients associated with a pro-inflammatory diet. It quantifie the intake of added sugars, the type of cooking fats used, and the reliance on industrial seasonings and out-of-home meals, with comparisons between male and female participants.
Table 4 : Profile of pro-inflammatory dietary habits by sex (n=363)
	Dietary habit
	Category
	Men (n=234)
	Women (n=129)
	p-value

	
Added sugar Intake
	Regular consumption of sugary products
	206 (88.0%)
	118 (91.5%)
	0.32 (NS)

	
	Source: Sweetened/Energy drinks
	124 (53.0%)
	44 (34.1%)
	<0.001

	
Primary cooking fats
	Palm oil
	85 (36.3%)
	36 (27.9%)
	0.11 (NS)

	
	Refined oil
	142 (60.7%)
	73 (56.6%)
	0.46 (NS)

	Seasoning
	Use of Industrial Bouillon Cubes
	202 (86.3%)
	121 (93.8%)
	<0.05

	Meal Source
	Regular consumption of out-of-home "street food"
	180 (76.9%)
	99 (76.7%)
	0.96 (NS)


The dietary patterns detailed in Table 4 provide a clear etiological basis for the metabolic dysfunction observed in the cohort. The data reveals a dietary signature that is unequivocally pro-inflammatory and metabolically disruptive. The consumption of added sugars is nearly universal, with a notable and significantly higher intake of sweetened and energy drinks among men. This high fructose load is a primary driver of de novo lipogenesis and hepatic steatosis. The reliance on cooking fats such as palm oil and other refined oils contributes a high load of saturated and potentially inflammatory fatty acids. Furthermore, the quasi-universal use of industrial bouillon cubes, reported by nearly 90% of the cohort, ensures a high intake of sodium and other additives, which is particularly detrimental for patients at risk of fluid retention. Crucially, the heavy dependence on out-of-home street food (76.9%) consolidates these risks, as it implies a systemic loss of control over the quality and quantity of ingredients consumed. This dietary profile is a powerful catalyst that likely fuels the steatosis and visceral obesity identified as central to the patients' pathology.
Discussion
This study provides a compelling clinical snapshot of the "dual burden" facing patients with chronic hepatitis in Lomé, where a high-endemicity infectious disease converges with profound metabolic dysfunction. Our results confirm the continued predominance of Hepatitis B Virus (HBV) as the primary etiology, accounting for 81.5% of cases in our cohort. Critically, this viral pathology is superimposed with a remarkably high prevalence of metabolic comorbidities [Diao et al, 2023]. This is underscored by the key finding that more than half of the patients (55.2%) exhibited hepatic steatosis on ultrasonography, indicating a significant and concurrent burden of fatty liver disease. This observation sets the stage for understanding the potential synergy between viral and metabolic injury in accelerating liver disease progression in this population [van Kleef et al., 2021]
The findings of this study illuminate the complex clinical reality facing patients with chronic hepatitis in Lomé, which is defined by a "dual burden" of infectious disease and metabolic dysregulation. Our results confirm the continued high endemicity of HBV in Togo, but the novelty and critical importance of our work lie in the demonstration of a synergistic threat: the convergence of this viral aggression with a highly prevalent, diet-driven metabolic dysfunction, evidenced by the 55.2% rate of hepatic steatosis. This interaction likely creates a vicious cycle, where viral inflammation and metabolic lipotoxicity potentiate one another, accelerating the progression towards advanced liver disease.
The most critical finding of this research is the unmasking of a widespread sarcopenic obesity phenotype, a perilous nutritional paradox defined by the coexistence of high visceral adiposity with significant protein-energy malnutrition [Cruz-Jentoft et al., 2019]. This condition, characteristic of an advanced nutritional transition, launches a dual pathophysiological assault on the patient with chronic liver disease. On one hand, the excess visceral adipose tissue functions not as an inert energy store but as a metabolically active organ secreting a spectrum of pro-inflammatory adipokines, such as TNF-α and IL-6, which perpetuate a state of chronic low-grade inflammation and drive systemic insulin resistance [Fain, 2010]. This creates an aggressive lipotoxic milieu within the liver, which is further aggravated by the persistent inflammation from the underlying viral hepatitis, establishing a vicious cycle that accelerates liver injury [Cruz-Jentoft et al., 2019]. On the other hand, the concomitant sarcopenia reflects a profound catabolic state that compromises not only functional capacity but also critical hepatic support functions, notably ammonia detoxification [Wong & Chan, 2017; Targher et al., 2012]. Consequently, sarcopenia has been firmly established as a potent, independent predictor of morbidity, decompensation, and mortality in patients with chronic liver disease, regardless of their BMI classification [Montano-Loza et al., 2012; Meza-Junco et al., 2013]. These findings powerfully demonstrate the inadequacy of the Body Mass Index as a standalone assessment tool in this population. By classifying the majority of these high-risk patients as having a "normal" or "overweight" status, BMI effectively masks the underlying dual pathology of muscle loss and dangerous visceral fat accumulation [Prentice & Jebb, 2001]. This argue forcefully for an urgent evolution in clinical practice towards the routine integration of more sophisticated body composition analysis to accurately identify and manage patients at the highest metabolic risk [Prentice & Jebb, 2001]. Concurrently, the metabolic insults stemming from a pro-inflammatory diet drive ectopic fat deposition. This creates a vicious cycle where viral-induced inflammation potentiates metabolic dysfunction, and lipotoxicity (mediated by the accumulation of cytotoxic lipid species such as ceramides and diacylglycerols) exacerbates liver injury, thereby accelerating the progression towards fibrosis and hepatocellular carcinoma [Wong & Chan, 2017; Targher et al., 2012].
The etiology of this adverse metabolic phenotype is clearly linked to the observed dietary patterns, which are characteristic of the nutritional transition occurring across urban Africa [Popkin et al., 2012]. The near-universal consumption of high-sugar products, particularly sweetened beverages, provides a substantial substrate load for hepatic de novo lipogenesis (DNL). The high fructose content of these products potently activates key transcriptional regulators of lipogenesis, such as the Sterol Regulatory Element-Binding Protein-1c (SREBP-1c) and the Carbohydrate-Responsive Element-Binding Protein (ChREBP), leading directly to the synthesis and accumulation of triglycerides in hepatocytes [Softic et al., 2017]. This is compounded by a high intake of saturated fatty acids from sources like palm oil and the unregulated street food sector, which further contributes to hepatocyte lipotoxicity and inflammation. Finally, the quasi-systematic use of industrial bouillon cubes ensures a chronically high sodium load, a critical concern for patients with liver disease who are predisposed to fluid retention and ascites.
Our findings must be contextualized within local, regional, and international epidemiologic data. The HBV prevalence in our cohort (81.5% of cases) aligns with Togo's status as a high-endemicity country [Lawson-Ananissah et al., 2017]. The prevalence of hepatic steatosis (55.2%) observed in our patients is alarmingly high and significantly exceeds the estimated general prevalence of NAFLD in Africa, which a recent meta-analysis placed at approximately 13.5% [Younossi et al., 2016]. This suggests that patients with chronic viral hepatitis represent a particularly high-risk group for developing a "dual-etiology" fatty liver disease, where viral factors may exacerbate metabolic-driven fat accumulation [Wong & Chan, 2017].

Similarly, the rates of visceral obesity in our cohort (59.4% in men, 76.7% in women) are stark when compared to general population estimates in urban Togo, which report overweight/obesity prevalence around 30% [Tcheyi et al., 2021]. This highlights that our patient group carries a much heavier burden of metabolically adverse adiposity. While direct prevalence data for sarcopenic obesity in Togo or West Africa is non-existent, international studies in older populations report rates of 4-12% [Batsis et al., 2014]. The extremely high prevalence of this phenotype in our relatively young cohort (mean age ~36 years) is a novel and critical finding, suggesting that the combination of chronic inflammation from hepatitis and poor diet may dramatically accelerate the onset of this dangerous condition.
Study limitations  
Nonetheless, certain limitations must be acknowledged to contextualize the interpretation of our results. Firstly, the cross-sectional design of the study intrinsically precludes any inference of causality. While we have demonstrated a powerful association between pro-inflammatory dietary patterns, sarcopenic obesity, and the dual burden of viral and metabolic liver insults, the temporal relationship and causal pathways among these variables cannot be definitively established. A longitudinal prospective study is warranted to elucidate the trajectory by which these factors potentiate one another to accelerate the progression of liver disease. Secondly, our dietary evaluation, though detailed, was based on a semi-quantitative food frequency questionnaire. This methodology, while standard, is susceptible to recall bias and may not precisely quantify macronutrient and micronutrient consumption with the same accuracy as weighed food records. Finally, the single-center design, while ensuring a homogenous and well-defined patient group, may limit the generalizability of our findings to the entire Togolese population with chronic hepatitis, particularly those in rural settings or individuals who are not yet integrated into the tertiary care system. Future multi-center, community-based studies would be instrumental in validating these findings across a broader demographic spectrum.
This methodological constraint highlights a broader, critical challenge in the field. While research has sought to develop more accurate bioelectrical impedance analysis (BIA) predictive equations for populations of African descent [Luke et al., 2013], a significant obstacle remains: the near-total absence of specific normative data for parameters like body fat percentage, visceral fat, and muscle mass in Sub-Saharan African populations. The reference values currently embedded in most devices, such as those derived from the work of Gallagher et al. [2000], were established in cohorts lacking significant African representation, rendering their application in our context problematic. Consequently, in the absence of validated regional standards, clinical interpretation must be approached with caution, prioritizing the longitudinal tracking of an individual's body composition changes over comparisons to these potentially inappropriate norms

4. Conclusion
This study concludes that patients with chronic hepatitis in Lomé are navigating a perilous and complex public health crisis defined by the convergence of high-endemicity viral hepatitis with a rampant, diet-driven metabolic syndrome. The investigation's critical contribution is the unmasking of a highly prevalent and clinically occult sarcopenic obesity phenotype, a condition of profound prognostic importance that is entirely masked by conventional anthropometric measures such as the Body Mass Index (BMI). Our findings demonstrate that this dangerous combination of high visceral adiposity (affecting up to 76.7% of women) and severe protein depletion (observed in up to 82.9% of women) is inextricably linked to a pro-inflammatory dietary signature characteristic of the region's nutritional transition. This diet is typified by the quasi-universal consumption of added sugars, industrial bouillon cubes, and a heavy reliance on out-of-home "street food".
The clinical implications are profound. The coexistence of viral-mediated inflammation with metabolic lipotoxicity likely establishes a vicious cycle that accelerates progression towards advanced liver disease. Consequently, the continued reliance on BMI for nutritional assessment in this population is a clinical failure. A fundamental paradigm shift in management is imperative, requiring the systematic incorporation of body composition analysis and the elevation of culturally adapted nutritional therapy to a central pillar of treatment.


Ethical Approval and consent 
The study was conducted in strict accordance with the ethical principles outlined in the Declaration of Helsinki. The research protocol received prior approval from the Biomedical Ethics Committee of the University of Lomé and the administrative leadership of the CHU Campus. Informed written  consent was obtained from individuals who were unable to read or write. This approach was approved by the ethics committee due to the specific sociocultural context and literacy levels of some participants, ensuring their optimal understanding of the study's objectives. For all other participants, written informed consent was obtained. Participant anonymity and data confidentiality were rigorously maintained throughout the study by using a coded identification system.
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