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.- There appears to be a bidirectional relationship between cardiovascular risk factors and 
MAFLD, such that the presence of non-alcoholic fatty liver disease predicts the development of 
metabolic disorders (mainly hypertension and DM2), and vice versa (metabolic syndrome, 
hypertriglyceridemia, hypertension, carbohydrate intolerance and DM2 predispose to MAFLD).





Bilirubin is widely known as an end product 
of heme metabolism, so it is a physiological 
breakdown product of blood metabolism 
and under normal conditions is efficiently 
processed and eliminated by the liver.



.- Association of low bilirubin concentrations 
with cardiovascular diseases, DM2, metabolic 
syndrome and obesity.

.- Other authors also agree that patients with metabolically healthy obesity have higher levels of bilirubin 
compared to the metabolically unhealthy obesity group.

.- Total bilirubin and direct bilirubin levels are inversely related to the appearance of metabolic syndrome 
and MAFLD.



AIM OF THIS STUDY

Primary objective:
.- The primary objective of this study is to examine which indicators or parameters linked to MAFLD could have 
a connection with the reversal of type 2 diabetes in the short term (12 months) after undergoing bariatric 
surgery.

Specific Objectives:
.- To evaluate the effect of bariatric surgery on anthropometric and biochemical levels, as well as on the 
improvement of liver fibrosis and remission of type 2 diabetes after surgery.
.- To examine the connection between carbohydrate metabolism and MAFLD in patients with morbid obesity 
before undergoing bariatric surgery.
.- To evaluate which factors associated with liver and carbohydrate metabolism are associated with remission of 
type 2 diabetes and improvement of liver fibrosis in morbidly obese patients after bariatric surgery.Enviar
comentariosPaneles lateralesHistorialGuardado



STUDY DESIGN:

.- Prospective study in patients with morbid obesity (BMI>40kg/m2), aged between 18 and 65 years, who 
underwent vertical gastrectomy at the Hospital Clínico Universitario de Málaga, during the years 2021 and 
2022.

.- Subsequently, the remission and non-remission of DM2 was evaluated after the follow-up period (1 
year) according to the remission criteria stipulated by the American Diabetes Association (ADA) expert 
consensus of 2009.

.- Exclusion criteria: Patients under 18 years of age and over 65 years of age, those with other types of 
liver disease, those with contraindications for bariatric surgery and those men who consumed more than 
30g/alcohol per day, and those women who consumed more than 20g per day were excluded.



Criterios de remisión de la DM2 estipulados por el consenso de expertos de la American Diabetes Association (ADA) 
de 2009



RESULTS:

.- After one year of BC, we observed significant changes in multiple anthropometric and biochemical 
variables.

.- Something similar occurred with the liver scores, which improved significantly.

.- The percentage of change was significant and greater than 30% for TG, insulin and HOMA-IR; and for the 
fibroscan, LAP, NAFLD-FS and FLI scores. Of the 24 patients, 45.8% presented a remission of DM2 at one 
year, compared to 54.2% who continued to be diabetic one year after surgery.

.- Based on the classification of patients according to whether there was remission of DM2 at one year after 
surgery, a regression analysis was performed in which a statistically significant association was found only 
with bilirubin (p=0.019).













CONCLUSIONS:

.- In our study, CB is an effective treatment for DM2, which also improves numerous anthropometric and 
biochemical variables, as well as other entities such as MAFLD.

.- The relationship of bilirubin with DM2 and fibrosis is widely investigated, although further studies are still 
needed to confirm previous hypotheses.

.- The results obtained in our study are in line with the growing scientific evidence that bilirubin has an indirect 
relationship with diabetes and MAFLD.

.- It is expected that this study will contribute to a deeper understanding of the relationship between blood 
bilirubin levels, liver fibrosis and diabetes remission in patients with obesity undergoing bariatric surgery.

.- If the hypothesis is confirmed, these findings could have important implications for clinical practice, including risk 
identification, outcome prediction, and the development of personalized treatment approaches to address obesity, 
T2DM, and MAFLD.
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