Frey Sébastien 
email: frey.s@chu-nice.frpatouraux
  
MD Stéphanie 
  
MD Gugenheim Jean 
email: gugenheim.j@chu-nice.franty
  
MD Anty Rodolphe 
email: anty.r@chu-nice.friannelli
  
MD, PhD Iannelli Antonio 
email: iannelli.a@chu-nice.fr
  
MD Antonio Iannelli 
  
  
  
Prevalence of NASH/NAFLD in people with obesity who are currently classified as metabolically healthy
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Background While metabolic health in obesity may confer a protective status, recent studies indicate that nonalcoholic fatty liver disease (NAFLD) or even nonalcoholic steatohepatitis (NASH) may exist in this category of individuals. Although cardiovascular and diabetic risks have been well described, the risk of NAFLD and NASH among this population requires further investigation.

Conclusion

Our study indicates that obese individuals without metabolic syndrome may 25 develop subclinical liver involvement. Therefore, the occurrence of NAFLD and NASH in this population needs further investigation.

Objective Our goal was to compare the prevalence of steatosis, NAFLD, and NASH between individuals with metabolically healthy obesity (MHO) and individuals with metabolically abnormal obesity (MAO) and to identify preoperative risk factors for these conditions in a prospective cohort with morbid obesity scheduled for bariatric surgery (BS).

Settings Tertiary referral university hospital in France.

Methods

The prospective cohort included 837 bariatric patients who also had an intraoperative liver biopsy between 2002 and 2015. Obese individuals fulfilling none of the criteria in the strict definition of metabolic syndrome were considered metabolically healthy.

Preoperative blood samples and liver pathology examinations were reviewed. Steatosis, NAFLD, and NASH were carefully identified allowing comparison of prevalence and risk factors between the two cohorts.

Results

In total, 149 patients (17.8%) had MHO and the remaining 688 (82.2%) had MAO.

The cohort with MHO was significantly younger, had a significantly lower glycosylated hemoglobin, a lower homeostasis model assessment of insulin resistance, and increased C reactive protein. In individuals with MHO, 44 patients (29.5%) had at least moderate steatosis (>33% macrovesicular steatosis) and 5.4% had NASH. Using logistic regression, waist circumference was positively associated with NASH whereas body mass index and alanine aminotransferase were significantly associated with severe steatosis (>66%).

Introduction

Over recent years, bariatric surgery (BS) has been a very effective and sustainable treatment of morbid obesity [START_REF] Lazzati | Bariatric Surgery and Liver Transplantation: a Systematic Review a New Frontier for Bariatric Surgery[END_REF] . Moreover, BS is effective in reversing the evolution of obesity-related comorbidities, which are the main determinants impacting the life expectancy of obese individuals as well as the quality of life [START_REF] Lazzati | Bariatric Surgery and Liver Transplantation: a Systematic Review a New Frontier for Bariatric Surgery[END_REF] . Nonalcoholic fatty liver disease (NAFLD) is a common obesity-related comorbidity. The conditions associated with NAFLD range from an excessive infiltration of fat in the liver, known as hepatic steatosis, to hepatocyte injury and liver inflammation, known as nonalcoholic steatohepatitis (NASH). Besides obesity, inactivity and metabolic syndrome are also known risk factors for NAFLD [START_REF] Bellentani | The epidemiology of non-alcoholic fatty liver disease[END_REF] . Indeed, there is a narrow relationship between NAFLD, obesity, and metabolic syndrome [START_REF] Vernon | Systematic review: the epidemiology and natural history of non-alcoholic fatty liver disease and non-alcoholic steatohepatitis in adults: Systematic review: epidemiology of NAFLD and NASH[END_REF] . BS can be effective in reversing liver inflammation, hepatocyte ballooning, and liver steatosis and may also be effective in preventing NAFLD progression [START_REF] Lassailly | Bariatric Surgery Reduces Features of Nonalcoholic Steatohepatitis in Morbidly Obese Patients[END_REF][START_REF] Caiazzo | Roux-en-Y Gastric Bypass Versus Adjustable Gastric Banding to Reduce Nonalcoholic Fatty Liver Disease: A 5-Year Controlled Longitudinal Study[END_REF] .

More recently, a tendency to distinguish between different subcategories of obesity is expanding. Despite its popularity, the body mass index (BMI) gives an estimation of the relative quantity of fat, mainly in Caucasian populations, making it an imperfect tool. Other determinants have been used such as percentage body fat (PBF), waist circumference (WC), and subcutaneous adipose tissue, but none of these methods can be considered as the single ideal tool to classify obesity [START_REF] Lorenzo | New obesity classification criteria as a tool for bariatric surgery indication[END_REF] . The variety of phenotypes suggests that "all obesity may not be created equally" [START_REF] Boonchaya-Anant | Metabolically Healthy Obesity-Does it Exist?[END_REF] . Therefore, obese individuals have been divided into subcategories depending on the status of their metabolic health: the ones with metabolically abnormal obesity (MAO) versus the ones with metabolically healthy obesity (MHO) [START_REF] Phillips | Metabolically healthy obesity across the life course: epidemiology, determinants, and implications: Metabolically healthy obesity: a life course perspective[END_REF] . Although individuals with MHO have excessive fat, they usually have no hypertension, a favorable lipid, hormonal, and immune profile as well as high levels of insulin sensitivity, conferring a protective effect [START_REF] Primeau | Characterizing the profile of obese patients who are metabolically healthy[END_REF] . In this subcategory, the long-term outcome of obesity on obesity-related diseases is controversial. The impact of obesity without metabolic syndrome on NAFLD is yet to be investigated in depth whereas in cardiovascular and renal conditions it has already been studied [START_REF] Brant | Relations of Metabolically Healthy and Unhealthy Obesity to Digital Vascular Function in Three Community-Based Cohorts: A Meta-Analysis[END_REF][START_REF] Sánchez-Iñigo | Risk of incident ischemic stroke according to the metabolic health and obesity states in the Vascular-Metabolic CUN cohort[END_REF][START_REF] Lorenzo | Metabolically healthy" obesity: Prevalence, clinical features and association with myocardial ischaemia[END_REF][START_REF] Chang | Metabolically Healthy Obesity and Development of Chronic Kidney Disease: A Cohort Study[END_REF] . Interestingly, it has been shown that a significant number of patients who have MHO already have liver steatosis and some of them even have NASH [START_REF] Lee | Prevalence and characteristics of individuals without diabetes and hypertension who underwent bariatric surgery: lessons learned about metabolically healthy obese[END_REF][START_REF] Haskins | Patients with clinically metabolically healthy obesity are not necessarily healthy subclinically: further support for bariatric surgery in patients without metabolic disease?[END_REF] . There is a need to characterize the liver phenotype of metabolically healthy profiles in obese patients to evaluate the indication for BS in such patients.

The aim of the present study was to compare the prevalence of steatosis, NAFLD, and NASH between individuals with MHO or MAO and to identify preoperative risk factors for these conditions in a prospective cohort of morbidly obese patients scheduled for BS.

Material and methods

Study population and study design

This study prospectively included 837 consecutive morbidly obese patients above the age of Insignificant alcohol consumption (<20 g/day) was required. Patients with a history of inflammatory disease (including rheumatoid arthritis, systemic lupus erythematosus, and inflammatory bowel disease), current infections, a recent history of cancer (<5 years), and severe pulmonary or cardiac disease were excluded from the study.

Definition of metabolic healthy obesity

The definition of metabolic healthy obesity used for the purpose of this study was strict and required absence of the following four criteria: blood hypertension (HT, systolic blood pressure (BP) ≥130 mm Hg, diastolic BP ≥85 mm Hg, or the use of antihypertensive drugs); dyslipidemia (fasting high-density lipoprotein (HDL) cholesterol level <40 mg/dL in men or < 50 mg/dL in women); hypertriglyceridemia (fasting triglyceride level ≥150 mg/dL, or the use of lipid-lowering drugs); diabetes (fasting glucose level ≥100 mg/dL or the use of antidiabetic drugs) [START_REF] Stefan | Causes, Characteristics, and Consequences of Metabolically Unhealthy Normal Weight in Humans[END_REF][START_REF] Brethauer | Standardized outcomes reporting in metabolic and bariatric surgery[END_REF] .

Preoperative assessment

Preoperative assessment included history and physical examination, BP determination, anthropometric measures (weight, height, and WC), fasting blood samples obtained before surgery for the determination of plasma levels of C reactive protein (CRP), alanine aminotransferase (ALT), aspartate aminotransferase (AST, determined using the Roche assay with pyridoxal phosphate on a Hitachi Modular), gamma-glutamyl transferase (GGT), glucose, insulin, glycosylated hemoglobin (A1C, obtained using the Dual kit A1c Bio-Rad on a Variant II Bio-Rad), triglycerides, HDL cholesterol, and low-density lipoprotein (LDL) cholesterol. All patients also had a psychiatric and nutritional evaluation, a chest X-ray, an electrocardiogram, an abdominal ultrasound, and an upper gastrointestinal endoscopy in the preoperative assessment. No preoperative caloric restriction or omega-3 substitution was used. Insulin resistance was assessed by the homeostasis model assessment of insulin resistance (HOMA-IR). HOMA-IR was calculated using the fasting plasma insulin concentration (IU∕L) and the glucose concentration (mmol ∕ L) divided by 22.5. The Fibrosis-4 (FIB-4) score was calculated using the formula [START_REF] Sterling | Development of a simple noninvasive index to predict significant fibrosis in patients with HIV/HCV coinfection[END_REF] : age (years) * AST level (IU/L)/Platelet count (10 9 /L) * ALT level . NAFLD Fibrosis Score was calculated using the formula [START_REF] Angulo | The NAFLD fibrosis score: A noninvasive system that identifies liver fibrosis in patients with NAFLD[END_REF] :

-1.675 + 0.037 × age (years) + 0.094 × BMI (kg/m 2 ) + 1.13 × IFG/diabetes (yes = 1, no = 0) + 0.99 × AST/ALT ratio -0.013 × platelet (×10 9 /L) -0.66 × albumin (g/dL).

Pathological liver assessment

All the patients included underwent liver wedge biopsy during BS unless intraoperative complications occurred and prevented the surgeon from performing it. One liver pathologist, blinded to the clinical and biological characteristics of the patients, reviewed all biopsies for the present study. Routine hematoxylin-eosin-Safran and Sirius's red staining were performed on all biopsies. The presence of steatosis was graded as follows: grade 0, <5%; grade 1 or mild, from 5 to 33%; grade 2 or moderate, from 33 to 66%; grade 3 or severe, strictly higher than 66%. Hepatocyte ballooning was graded as follows: grade 0, none; grade 1, a few; grade 2, several. Lobular inflammation was graded as follows: grade 0, none; grade 1, strictly less than two foci per hpf; grade 2, between 2 and 4; grade 3, strictly higher than 4.

Liver fibrosis was sorted according to the NASH Clinical Research Network (NASH CRN) classification [START_REF] Rastogi | Non-alcoholic fatty liver disease -histological scoring systems: a large cohort single-center, evaluation study[END_REF][START_REF] Kleiner | Design and validation of a histological scoring system for nonalcoholic fatty liver disease[END_REF] . The NAFLD Activity Score (NAS) was then calculated by the addition of each score of the pathology examination. This score classifies patients with simple steatosis (NAS ≤ 2), borderline (NAS 3 or 4), or definitive NASH (NAS ≥ 5). The steatosis, activity, and fibrosis (SAF) score was also used for the diagnosis of NASH in morbidly obese patients.

NASH was defined as steatosis of at least grade 1, hepatocellular ballooning grade 1, and lobular inflammation grade 1 [START_REF] Bedossa | Histopathological algorithm and scoring system for evaluation of liver lesions in morbidly obese patients[END_REF] .

Statistical analysis

Data are described as means ± standard deviation (SD). Comparisons were made using the chi-squared test or Fischer's exact test for nominal data and by two-sample t-tests or Mann-Whitney tests, as appropriate, for continuous data. Multivariate analyses were performed using binary logistic regression with an estimation of odds ratios (OR) and 95% confidence intervals (95% CI). The most statistically significant (p < 0.05) and clinically relevant variables in the univariate step, avoiding collinearity, were included in a multivariate model, and only variables with p < 0.05 were retained. All calculations were made using NCSS 2012 (Saugus, MA, USA).

Results

Metabolically healthy versus metabolically abnormal obesity

Overall 1). However, the most severe stages of fibrosis (≥F3, including the NASH CRN classification of patients with septa and pre-cirrhotic and cirrhotic patients) were significantly more frequent in patients with MAO than in the ones with MHO (5.6 vs 1.4%, p=0.03). Three patients in whom liver cirrhosis was diagnosed at the time of surgery were all in the group with MAO (Table 1).

Male gender, increased CRP and higher WC were all significantly associated with the diagnosis of NASH in the cohort with MHO (Table 2). Using logistic regression, only WC was still associated with NASH (OR 1.08; CI 1.018-1.146; p < 0.011).

We also investigated factors associated with severe steatosis (S3 > 66%) and found that higher BMI, WC, ALT, and AST were significantly associated with S3 (Table 3). Using logistic regression, higher BMI (OR 1.22; CI 1.03-1.44; p < 0.018) and ALT (OR 1.06; CI 1.01-1.12; p < 0.03) were both associated with severe steatosis (Table 3).

Discussion

This study indicates that the MHO phenotype is not protective against histologic features of NAFLD as we found mild steatosis (5-33%) in more than half of the cases but also moderate steatosis (33-66%) in 20%, and NASH in 5% of morbidly obese individuals that were candidates for BS and fulfilling the criteria for MHO.

Prevalence of metabolically healthy obese patients and obesity-related liver disease

In our cohort of BS patients and using a strict definition of metabolic syndrome, we found a prevalence of MHO of 17.8%, which was in accordance with other studies [START_REF] Lee | Prevalence and characteristics of individuals without diabetes and hypertension who underwent bariatric surgery: lessons learned about metabolically healthy obese[END_REF][START_REF] Haskins | Patients with clinically metabolically healthy obesity are not necessarily healthy subclinically: further support for bariatric surgery in patients without metabolic disease?[END_REF][START_REF] Li | Metabolic Features of Individuals with Obesity Referred for Bariatric and Metabolic Surgery: a Cohort Study[END_REF] .

So far, most of the attention toward the MHO state has been focused on whether or not these patients are at increased risk for diabetes and cardiovascular diseases [START_REF] Zheng | The long-term prognosis of cardiovascular disease and allcause mortality for metabolically healthy obesity: a systematic review and meta-analysis[END_REF][START_REF] Bell | Metabolically healthy obesity and risk of incident type 2 diabetes: a meta-analysis of prospective cohort studies: Healthy obesity and diabetes[END_REF] [START_REF] Kramer | Are Metabolically Healthy Overweight and Obesity Benign Conditions?: A Systematic Review and Meta-analysis[END_REF] . Indeed, it has been demonstrated in long-term follow-up cohorts that half to three quarters will have MAO [START_REF] Garcia-Moll | Obesity and prognosis: Time to forget about metabolically healthy obesity[END_REF][START_REF] Bell | The Natural Course of Healthy Obesity Over 20 Years[END_REF][START_REF] Hamer | 1 Stability of metabolically healthy obesity over 8 years: the English 2 Longitudinal Study of Ageing[END_REF] .

Inflammation mechanism on liver fibrosis in metabolically healthy obese patients

In our findings, liver fibrosis was found to be in range with Clare J Lee et al. but slightly higher than other studies using core biopsy. While liver fibrosis is slightly more prevalent toward liver edges, this may not account completely for these findings [START_REF] Padoin | A Comparison of Wedge and Needle Hepatic Biopsy in Open Bariatric Surgery[END_REF] . In a large-scale cohort of individuals with NAFLD, Kim et al. have shown that BMI is positively associated with a worsening of noninvasive fibrosis markers regardless of the metabolic status [START_REF] Kim | Metabolically healthy versus unhealthy obesity and risk of fibrosis progression in non-alcoholic fatty liver disease[END_REF] . In our study, the stages of fibrosis were globally similar between the two groups, indicating the potential for the progression of fibrosis in the group with MHO. However, most severe stages (patients with septa, pre-cirrhotic patients (F3), and patients with cirrhosis (F4)) were mainly observed in patients with MAO. Interestingly, the three patients identified with cirrhosis in our study were all in the group with MAO.

The histological activity (inflammation + ballooning) reflects inflammatory and cellular death mechanisms and allows the diagnosis of NASH in patients with NAFLD [START_REF] Bedossa | Histopathological algorithm and scoring system for evaluation of liver lesions in morbidly obese patients[END_REF] . These are thought to be the main mechanisms responsible for the progression of fibrosis [START_REF] Friedman | Mechanisms of NAFLD development and therapeutic strategies[END_REF][START_REF] Anty | The Inflammatory C-Reactive Protein Is Increased in Both Liver and Adipose Tissue in Severely Obese Patients Independently from Metabolic Syndrome, Type 2 Diabetes, and NASH[END_REF] . However, some discordances have also been highlighted, particularly in longitudinal cohorts following patients with NAFLD for several years. The occurrence of fibrosis has been demonstrated in patients who initially had only pure steatosis or steatosis with mild inflammation [START_REF] Pais | A systematic review of follow-up biopsies reveals disease progression in patients with non-alcoholic fatty liver[END_REF][START_REF] Mcpherson | Evidence of NAFLD progression from steatosis to fibrosing-steatohepatitis using paired biopsies: Implications for prognosis and clinical management[END_REF][START_REF] Singh | Fibrosis Progression in Nonalcoholic Fatty Liver vs Nonalcoholic Steatohepatitis: A Systematic Review and Meta-analysis of Paired-Biopsy Studies[END_REF] .

Although the reasons for this are not known, one hypothesis is that NASH is an intermittent inflammatory disease, alternating between flare-up and low activity periods. Alternatively, another non-exclusive hypothesis is that fibrosis mechanisms can occur independently of inflammation. The direct activation of stellate cells could explain this issue [START_REF] Marra | Roles for Chemokines in Liver Disease[END_REF] .

Interestingly, we found that increased CRP was significantly associated with the MHO phenotype in the multivariate analysis (Table 1). This could seem paradoxical, as compared to MAO, the MHO phenotype is thought to have less inflammation [START_REF] Stefan | Causes, Characteristics, and Consequences of Metabolically Unhealthy Normal Weight in Humans[END_REF] . CRP could be only a partial reflection of the complex inflammation observed during obesity. This is illustrated in our study where CRP is not an independent marker of NASH in MHO, which is in concordance with previously published data from our group [START_REF] Anty | The Inflammatory C-Reactive Protein Is Increased in Both Liver and Adipose Tissue in Severely Obese Patients Independently from Metabolic Syndrome, Type 2 Diabetes, and NASH[END_REF][START_REF] Zimmermann | C-reactive protein levels in relation to various 395 features of non-alcoholic fatty liver disease among obese patients[END_REF] .

Screening of obesity-related liver disease among patients with metabolically healthy obesity

In our study, multivariate analysis showed that lower A1C, HOMA-IR, and age were significantly associated with the phenotype of MHO (Table 1). In line with previously reported investigations, this indicates once again that the state of MHO is not permanent and a consistent number of these individuals will progress to the MAO counterpart [START_REF] Bell | The Natural Course of Healthy Obesity Over 20 Years[END_REF] . It is now clear that metabolic syndrome is a major component of fatty liver disease as we found that 21.5% of individuals with MAO had NASH (Table 3). Furthermore, a progressive worsening in the NAS score and liver fibrosis that depends on the number of metabolic syndrome risk factors has been demonstrated [START_REF] Ampuero | The effects of metabolic status on non-alcoholic fatty liver disease-related outcomes, beyond the presence of obesity[END_REF] . Among individuals with MHO, NASH presented a nonnegligible result of 5.4%. This indicates that a consistent number of individuals with MHO do not have a healthy liver condition and questions the definition of MHO.

Preoperative screening cannot detect NAFLD efficiently despite the encouraging advances that are being made. A liver function test could be of help. In the Cleveland cohort with MHO, an abnormal liver function test was associated with a higher risk of steatosis, lobular inflammation, hepatocyte ballooning, NASH, and fibrosis. However, in this cohort and in ours, liver enzymes remain at normal levels in most patients with MHO. Interestingly, when dividing MHO into non-severe steatosis versus severe steatosis groups, ALT is statistically higher in the second group, which was confirmed by logistic regression (Table 3). We found interesting results obtained by WC, which has potential as an additional screening tool. In severe steatosis, WC appears to be a risk factor, but this was not confirmed by logistic regression. However, in NASH patients, WC was more significant in logistic regression (Table 2). Therefore, these results indicate that WC may be a useful tool in screening patients with severe steatosis and for whom BS may be useful in avoiding the progression to NASH.

Subcutaneous adipose tissue, intra-abdominal visceral fat, and WC are all positively associated with the metabolic syndrome as described by Stephan et al [START_REF] Stefan | Causes, Characteristics, and Consequences of Metabolically Unhealthy Normal Weight in Humans[END_REF] . In the population with MHO, this unfavorable distribution of fat plays an important role in liver inflammation.

The increased WC associated with NASH without any other clinical signs of metabolic syndrome can be surprising. However, this could be linked to an early increase of visceral adipose tissue, which is considered to induce inflammation and to be associated with ectopic fat deposition in organs such as the liver, the heart, and skeletal muscles [START_REF] Neeland | Visceral and ectopic fat, atherosclerosis, and 400 cardiometabolic disease: a position statement[END_REF] .

In general, the metabolically healthy status can be misleading as accumulating data are now available and are in favor of obesity-related liver complications while remaining clinically asymptomatic. The focus of attention will now be to identify patients with MHO having liver involvement. Consequently, early bariatric management may be beneficial.

Limitations and strengths of the study

Our cohort mostly comprised women, who can have a different repartition of adipose tissue, and patients who were candidates for BS, which limits the extrapolation of the data to the general population. Moreover, the analyzed groups with MHO and MAO are inequivalent and sub-analysis includes low-volume groups. Finally, we performed one wedge biopsy per patient, which increased the intra-individual variability among patients and decreased the performance of steatosis diagnosis.

However, the thorough preoperative workup, the prospective data collection, the systematic liver biopsy, and the strict definition of the metabolically healthy phenotype are the major strengths of the present work. These factors support the finding that the presence of severe steatosis and NASH is critical yet subclinical and may be present in individuals with MHO according to the current definition.

Conclusion

In conclusion, our study found that in 17.8% of patients with MHO among the bariatric population, moderate to severe steatosis, NASH, and fibrosis (≥ F2 according to the NASH CRN classification) were as high as 29.5, 5.4, and 24.6%, respectively. Of note, the most severe form of fibrosis (≥ F3) was seldom found in patients with MHO and significantly lower than in the ones with MAO. There were three previously undiagnosed cases of cirrhosis in the cohort with MAO. Liver involvement among patients with MHO begins to be clearer and our results fall in the range of previously published data. The notion of MHO is possibly a misconception. The metabolic healthy state is increasingly seen as a temporary one, preceding the metabolic unhealthy state. Among patients with MHO having obesityrelated liver complications, preventive measures should be considered to avoid its progression. To date, the focus turns toward the screening of NAFLD and NASH among this population, and more studies are required to investigate this issue. In this direction, BS may play a more important role as a potential preventive therapeutical tool to avoid progression to NASH and cirrhosis.

  18 undergoing BS (sleeve gastrectomy, Roux-en-Y gastric bypass, or duodenal switch) in our tertiary referral university hospital for bariatric and liver surgery, between 2002 and 2015. Inclusion criteria were the standard criteria for BS, age above 18 years old, and signed consent. Data were extracted and analyzed retrospectively to investigate the prevalence of steatosis, NAFLD, and NASH and to identify preoperative risk factors for these conditions in individuals with MHO or MAO. The local Ethics Committee approved the study protocol according to the French law on Ethics and Human Research (Huriet-Serusclat law, DGS 2003/0395) and all patients filled out written informed consent. No preoperative diet was recommended. Blood samples were taken for all patients and negative results for hepatitis B and C viral markers and autoantibodies indicative of autoimmune hepatitis were mandatory.

  Liver pathology revealed steatosis free liver in 17.4% in the group with MHO and only 5.5% in the group with MAO (p < 0.0001). While the degree of liver steatosis was almost distributed equally in the group with MAO, patients with MHO mainly showed mild steatosis

	Histological features of NAFLD
	and only 19.5% and 10% had grade 2 and grade 3 steatosis, respectively (Table 1). The NAS
	was 1.4 vs 2.4 in individuals with MHO and MAO, respectively (p < 0.0001). Eight patients
	with MHO out of 149 (5.4%) had NASH, contrasting with the 148 patients among the group
	with MAO (21.5%) (p < 0.0001). Interestingly, liver fibrosis (≥F2 according to the NASH
	CRN classification) was evenly represented between both groups at around 20% of patients
	in each group (Table
	Logistic regression analysis of factors associated with the MHO phenotype showed a
	significant association with younger age (OR 0.965; CI 0.944-0.987; p < 0.0016), lower A1C
	(OR 0.427; CI 0.239-0.764; p < 0.004), lower HOMA-IR (OR 0.844; CI 0.762-0.934; p <

, 149 patients (17.8 %) had MHO and the remaining 688 (82.2 %) had MAO. Clinical characteristics including age, gender, and WC were significantly different between the two groups (p < 0.05). Individuals with MAO were older, more frequently of the male gender, and had a higher WC. As expected, BP, fasting triglyceride level, and HDL-cholesterol level were statistically different between the two groups. The average BMI was 42.4 and 43.6 kg/m² in individuals with MHO and MAO, respectively (not significant). Biological data including AST, ALT, GGT, A1C, and HOMA-IR were higher in the group with MAO (p < 0.05) while the CRP level was not statistically different between the two groups (Table

1

). 0.001), and increased CRP (OR .025; CI 1.002-1.050; p < 0.036) (Table

1

).

  and NASH up to 35.5% and 8.2% in a cohort of 270 patients who had MHO, respectively[START_REF] Haskins | Patients with clinically metabolically healthy obesity are not necessarily healthy subclinically: further support for bariatric surgery in patients without metabolic disease?[END_REF] . In our cohort, despite having an identical definition of MHO, we found that up to 50% of patients with MHO had mild steatosis already and only 17.4% had no NAFLD feature at histology, which is in accordance with the results of Clare J Lee et al. BMI ≥35 kg/m² with at least one metabolic obesity-related comorbidity or a BMI >40. This difference in NAFLD and NASH prevalence could plead in favor of a gradual and transient state of metabolic status in obesity-related liver complication

. Whereas metaanalyses have already shown that this subcategory is at increased risk of cardiovascular disease and type 2 diabetes compared to metabolically healthy normal-weight individuals, only a few studies have investigated the prevalence of NAFLD in this category of individuals. Clare J Lee et al. were the first to study the prevalence of NAFLD in patients

with MHO undergoing BS

[START_REF] Lee | Prevalence and characteristics of individuals without diabetes and hypertension who underwent bariatric surgery: lessons learned about metabolically healthy obese[END_REF] 

, finding that more than 88% had some degree of liver steatosis.

However, 60% and 69% of patients with MHO were less likely than the ones with MAO to have NAFLD and NASH, respectively. Similarly, Haskins et al. have recently shown a prevalence of NAFLD This difference of results between the Cleveland cohort by Haskins et al. and those found by us and by Clare J Lee et al., can be explained by the fact that the Cleveland cohort included patients with a BMI ≥30 kg/m² whereas our study and that of Clare J Lee et al. included patients with a
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